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The Romance of Mining

CHAPTER 1

INTRODUCTORY

The Ages of Man—The Stone Age—The Copper Age—The Bronze Age
—The Iron Age—The Steel Age—The discovery of gold, copper,
lead, silver, quicksilver, and zinc—Iron and the smiths—Why iron
was found so late—Its effects on civilisation—Coal—The precious
metals and their influence on exportation—Metallurgy and science—
Metallurgy and mechanics—The romance of mining—Dangers of
mining—The scope of this book.

ANY writer on mining in its general aspect is, when

casting about for a starting-point, driven to express

what others have said before him—that the history
of mining is the history of civilisation. If we try to
penetrate into the period when metals were un-
known to, or at least unused by, man, all we find of
his arts is a few rough scratches on a cavern wall
and some stone implements of defence and offence.

So we call the era—covering thousands, tens of

thousands of years, may be—during which the cave

dweller depended for his livelihood on his power
of fashioning flints, the Stone Age; synonymous

in our minds with a dark, brutish existence of a

creature just sufficiently more intelligent than the
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The Romance of Mining

“beasts of the field” to survive their attacks and to
live by destroying them.

The ancients, who looked backwards rather than
forwards in search of an ideal existence, spoke of
the dawn of history as the Golden Age, the epithet
being used metaphorically. All was then peace,
plenty, and content. Strife between man and man,
between nation and nation, had not yet arisen to
mar human existence. Arguing from the social
deterioration of their own time, they concluded that
far back in the past men must have been of a far
nobler stamp, and their lot cast in much more
pleasant surroundings.

To-day we know too much to take refuge in such
imaginations. While deploring the decay of time-
honoured institutions and the virtues of the * good
old times,” we look confidently forward ; and, were
we given the choice, should not like to antedate
our existence by even one hundred years. From the
vantage-ground of knowledge we see that mankind
has steadily advanced in spite of temporary set-
backs, fighting circumstances ever more successfully
by means of the weapons which the Arts and
Sciences enable him to forge.

The importance of metallurgy is shown by the
very fact that, when we wish to divide human
history into a few periods, we fly to the metals as
the standards by which to measure man’s industrial
development. The Copper Age succeeds the Stone
Age ; then tin is found, and the Bronze Age begins.

18



Introductory

After the Bronze the Iron Age; and, last of all, we
have the Steel Age, in which we live ; though even
at the present day there are, in different parts of the
world, races still passing through the earlier Ages.

The metals serve three important ends. They
supply man with the means of making life beautiful ;
secure ; and comfortable.

The first metal to be discovered was probably
gold, which exists in its native, or pure, state in
many countries, lies on the surface, attracts the eye,
and can be easily secured. What nation first set
value by gold we cannot say, but we may reasonably
conjecture that the primitive folk, even of the Stone
Age, may have beaten this metal, valueless for tools
or weapons, into decorations. So that, in one sense,
the Golden Age was contemporaneous with the dawn
of civilisation, The value of gold arose only when
other metals had been added to the list of those
mined and worked.

Copper, also found pure—though usually com-
bined with other elements—must have been known
to man at a very early date. By itself, its uses were
limited, but when tin was discovered and alloyed
with it, the manufacture of bronze altered the history
of nations. The stone-users were no match for in-
vaders armed with bronze weapons tempered to
extreme hardness; and where stone encountered
metal, metal won. Civilisation had now taken a
long stride forwards. Bronze could be used for
the arts of peace as well, being fashioned into tools,

19



The Romance of Mining

agricultural implements, ornaments, and money. So
well did the alloy serve man that for long ages he
was content with nothing harder and more stubborn.
When the Spanish conquerors invaded Mexico in
the sixteenth century they found the Aztecs quite
ignorant of the uses of iron; an ignorance which
made possible the subjugation of a great race by a
mere handful of bold adventurers.

After bronze came lead, silver, quicksilver, and
zinc. Silver was probably discovered at the same
time as lead, since the two metals are often found
together. This fact caused the alchemists of the
Middle Ages to regard lead as the “mother of
silver,” and to endeavour to transmute the baser
into the more precious metal. Quicksilver, like lead
and silver, is commonly found in combination with
sulphur, which can be driven off by heat; and,
whether discovered accidentally or otherwise, was
used by the ancients as a solvent for gold.

Who first forged iron must ever remain a mystery.
Tubal Cain is mentioned in the Book of Genesis as
“an instructor of every artificer in brass and iron.”
He may have lived 3000 years B.c. The African
natives seem to have been acquainted with the use
of iron for time immemorial, perhaps long before the
days when, in Greece, iron was offered as a prize to
the victor in athletic games. The importance of iron,
its utility for warlike as well as peaceful purposes,
soon won it recognition. The early workers were
defined under the names of Vulcan, Hephastus,

20
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Introductory

Thor. Legends cling round the ancient smithies,
associating the pioneer craftsmen in iron with super-
natural powers. Wayland Smith, of the Berkshire
Downs, has left behind him, in the pages of “Kenil-
worth,” a reputation for magic. The family names
of Smith, Smythe, Schrmidt, Fabri, Lefevre, and their
equivalents in many other languages, testify to the
high rank of the armourer of the Middle Ages.

The late employment of iron is partly accounted
for by the circumstance that, though one of the most
widely diffused of minerals, it is never found pure ex-
cept in the form of ites=Ilumps of iron which
have suddenly descended upon the earth from the
abysses of heaven, The earliest iron tools were
probably made from these  gifts of the gods,” which
have been found in various sizes ranging from a few
ounces up to many tons. Iron ore is so little sug-
gestive of the metal it contains that an inexperienced
eye would never connect it with the iron and steel
of commerce. And even when the relationship had
been established by the ancients the extraction of the
metal from its matrix was a matter of great difficulty,
on account of the numerous impurities of the ore
and the high temperature needed for its reduction.
We may still see in various parts of the world—
China, Africa, the Malay Peninsula—the primitive
methods used to separate the iron ; a hearth blown
by the winds or a pump of the simplest form ; and
the beating on the anvil of a heated metal ball to
squeeze out the impurities. Iron thus obtained was
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very valuable. Early warlike nations used it only
for the “business edge” of their weapons, which
were otherwise of copper or bronze.

Just as bronze overcame stone, so iron vanquished
bronze in battle. The Romans, and, later, the
Alchemists, called iron Mars. In the Bible we
read how the Philistines, after their conquest of
the Israelites, carried off all the smiths. ¢ There
was no smith found throughout all the land of Israel;
for the Philistines said, Lest the Hebrews make them
swords and spears. But the Israelites went down
to the Philistines, to sharpen every man his share,
and his coulter, and his axe, and his mattock.”
Gibbon tells us that the Turks owed their position
as a powerful invading nation to the iron which, as
slaves, they fashioned for their lord, the great Khan
of the Geourgen. To quote his own words, ¢ Their
servitude could only last till a leader, bold and
eloquent, should arise, to persnade his countrymen
that the same arms which they forged for their
masters might become, in their own hands, the in-
struments of freedom and victory. They sallied from
the mountains (A.D. 545) ; a sceptre was the reward
of his advice; and the annual ceremony, in which
a piece of iron was heated in the fire, and a smith’s
hammer was successively handled by the prince and
his nobles, recorded for ages the humble profession
and rational pride of the Turkish nation.” From
that time onward victory has declared for the nations
who have known how to combine discipline and
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strategy with invention in the employment of iron.
The Roman’s short stabbing sword and protected
shield against the shieldless barbarian ; the armour-
clad Spaniard against the naked Mexican ; the fire-
arms of Europe against the spear, arrow, and club
of savages; the armour-plated warship against the
“wooden walls”—in every case iron suitably
fashioned wins the day. Even among highly civil-
ised nations every advantage of metallurgical science
is eagerly seized to strengthen defences and make
weapons more deadly. Mere numbers do not now
prevent defeat. Steel plates must be of the toughest;
cannon and rifles must belch out the greatest possible
number of missiles with the greatest possible accuracy.
The mechanism of war must be reliable in every way.
As M. Simonin wrote some decades ago, ‘“In the
contests which will unhappily long continue to take
place, victory will henceforth generally remain with
those who produce steel in the largest quantity and
of the finest quality,”—words which were echoed
by Mr. Andrew Carnegie when he said that predo-
minance must be in the hands of the nation which
can manufacture the cheapest ton of steel.

Our age, the Steel Age, could not be better named.
Whichever way we look, steel confronts us. We
move over it, shaped as rails or bridges. It enters
more and more into the construction of our houses.
The machinery which transports us from place to
place, clothes us, feeds us, caters for our luxuries,
is wrought from steel. And the wealth of nations
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is derived chiefly from steel, either directly or in-
directly.

Hand in hand with steel advances coal, without
which it would be impossible to make full use of the
metal., Steam-power waits on both. In fact, the
triumvirate of steel, coal, and steam mutually support
one another. Steam raises coal ; coal smelts iron
ore ; iron ore yields material for the steam-engine ;
and so round the circle again. So great is the part
played by coal in modern civilisation that the
“Dbottled sunshine” of past ages may claim almost
equally with steel to give a name to the present
period in the history of mankind.

Enormous as has been the effect of iron on the
fortunes of human society, we cannot forget the im-
portance of the intrinsically more precious metals.
Their unalterability, their beauty, and their variety
have won them a place in our regard which, so far
as we can see, nothing will ever be able to diminish.
Associated as silver and gold have been with princely
magnificence, they appeal to our asthetic sense.
The figures which stand out from history often, in
part at least, owe their fame to the glamour of great
wealth.  What more striking personage has been
immortalised by Holy Writ than King Solomon, in
whose days silver “was nothing accounted of”;
whose palaces and thrones were decked with gold ;
whose argosies sailed home laden with the gold of
Ophir ? The precious stones and marvellous riches
which loom so largely in the « Arabian Nights” con-
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tribute as much as personaliadventure to the fascina-
tion of that book. Gold has been the magnet that
has attracted the conqueror and the explorer.
Time after time, India, the land of gold and
diamonds, has had to bow to the invader, informed
through travellers’ tales of the wealth of the
country, Gold took the Spaniards to Mexico and
Peru. Gold drew hundreds of thousands to
California, Australia, South Africa, Alaska. Unfurl
the golden standard where you will, a huge army
soon collects under the banner, and, after exhaust-
ing the minerals, turns to the agricultural develop-
ment of the country. But for the reputed riches
“of Ormuz and of Ind,” exploration and colonisa-
tion of the world by Europeans would have been
delayed for centuries.

The advance of science has been so greatly
stimulated by metallurgy, and in turn metallurgy
owes so much to scientific discovery, that we can
hardly conceive of the one without the other. The
alchemy of the Middle Ages, which vainly strove to
change the baser into the nobler metals, laid the
foundations for modern chemistry, which helps on
the one hand to trace and extract metal from
its ore, and on the other shows how metal may
serve mankind in a thousand ways. The influence
of mining on mechanical arts is no less striking.
Out of the ladder and bucket has gradually been
evolved the winding engine which whirls men and
ore at twenty miles an hour from the depths of the
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earth. The air or water-driven drill has replaced
the stone or bronze hammer of the ancient miner.
Electric lamps have ousted in large degree the
candle and flickering oil-boat. Tramways do with
ease what once caused basket-carrying men much
toil and pain. The mechanical coal-cutter does
the work of a hundred picks. Dynamite blasts into
fragments huge masses that formerly would have
been cleft laboriously with wedges. In spite of his
conservatism the miner finally adapts to his use any
invention which has proved beneficial to those who
work on the earth’s surface. And in return he has
shown how mountains may be burrowed through
for the passage of the locomotive. The Simplon
Tunnel and the prehistoric underground galleries of
Italy and Spain are more closely related than one
may think,

To those who can see romance in industry, what
a field does mining open! The story of the metals
is bound up with phenomenal individual success,
and equally gigantic failures. In a day the pauper
becomes a prince, and he who fancied himself a
prince finds himself a pauper. A humanity which
takes pleasure in risking wealth on the cast of dice,
on the running of a horse, or on the quotations of
the Stock Exchange, cannot but be enthralled by the
sudden ups and downs inseparable from the exploita-
tion of new mines and virgin countries. Who has
not, at one time or another, felt the desire to take
pick and shovel and go on the trail of the miner
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in the hope that he may prove a Marshall, a Har-
graves, a Godoy, a Gould, or a Drake? From every
corner of the globe come sensational, and often
true, stories of men who in a lucky moment have
grasped a secret worth millions of pounds. The
world is large, and for every fortune that has been
made a hundred still remain for the prospector.

Even when wealth has to be won by continuous
and quite everyday work at the point of drill and
pick the conditions of life are such as to appeal to
the imagination. The great brotherhood of miners—
the sturdy Cornishman, the lithe Italian, the stubborn,
superstitious German, the hardy, sombreroed Asturian,
the Chilian barratero, calm and impassive, the excit-
able Frenchman, the thrifty, patient Chinaman—is
surrounded by perils and hardships. It was not
without reason that the miners of the Harz peopled
their mines with malicious gnomes, and prayed to
Saints Nickel and Kobold before descending into
the depths. Fire, water, poisonous gases, falling
roofs, breaking ropes and ladders, are the terrors
which the miner faces without thought as part and
parcel of the risks of his calling. Yet for the out-
sider the bravery and resource shown by the ¢ toilers
of the deepest deep ” in the presence of disaster help
to weave a romance as real as that of the battlefield.
And that, in spite of its hardships, mining has a
fascination for the worker, is proved by the un-
willingness of a miner to relinquish his calling in
favour of any other.
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The following pages, while touching the chief
branches of the mining industry, must necessarily
omit reference to many of the great treasure-houses
of the world. Special prominence has been given to
the precious metals, because their discovery and
working has witnessed the most stirring scenes in
mining life. As Mr. Fossett writes in his “Colorado”
“ There has been a fascination and romance
attending the search of the precious metals, and
time intensifies rather than diminishes the feeling.
Under the magic influence of gold and silver dis-
coveries a spirit of enterprise has been engendered
that has brought about the accomplishment of
results as unexpected as they were grand and
wonderful. The wilderness is peopled, states are
founded, and almost an empire established where
the presence of civilised man was unknown but a
few years ago.” The reader will also be glad to
hear of the source and supply of some of the most
valuable varieties of jewels, round which romance
clings even more abundantly than round the metals,
since individual stones have had their histories. We
have the whole world to roam over ; so excursions
are made into those spots where typical or prominent
instances of the mining of various minerals are to be
found. Mining, here used in its widest sense, in-
cludes operations on the surface as well as those
underground ; and exiends to those substances which
are extracted from the earth without recourse to

shafts and tunnels.
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Enter a jeweller's shop and take note of the
minerals ranged around. Could they speak, what
stories they might have to tell! There is the gold
of many countries ; the silver of Mexico, Nevada,
Spain, Bolivia, Mexico; the tin of Cornwall and
Malacca; the copper of Lake Superior; the
platinum of Colombia or the Ural Mountains ;
the diamond of Brazil and Griqualand; the ruby
of Burma ; the turquoise of Persia; the emerald
of Peru; the sapphire of Ceylon. Even in an
ironmonger’s the metal displayed hails from many
lands—the British Isles, France, the United. States,
Germany, Austria, Russia, Sweden, Italy, Spain, and
Siberia. In the stonemason’s yard English sand-
stone jostles Italian marble and Scotch granite and
Welsh slate. On the grocer’s shelves English salt
stands close to Sicilian sulphur. Let us go and see
how these diverse substances were discovered ; how
they are won to the use of mankind; how the
people live who exhume them ; and what are and
have been the difficulties encountered before Nature’s
mineral riches are poured by land and sea into the
lap of civilisation.
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CHAPTER 11

ANCIENT MINING

Features of early mining—Riches of the ancients—The Egyptian mines—
The earliest European miner—The Etruscan mines of Campiglia—
The Pheenicians—Zimbabwe—The Romans as miners—The Romans
in Britain—Aztecs and Peruvians—The development of mining
methods—Ventilation—Gunpowder— Hoisting devices—Comparative
comfort of modern miners.

BEFORE embarking on detailed accounts of the
various branches of mining as conducted to-day, we
shall do well to consider briefly the earliest stages
of the industry, when it was being gradually evolved
and organised by the old and great peoples of the
earth.

Three facts seem to stand out clearly in respect
of ancient mining: (1) That India was the centre,
at least in the Old World, from which radiated the
first advances in the science of extracting minerals,
to pass successively through Egypt, Pheenicia, and
the Archipelago, to Greece and Italy, whence they
penetrated to Germany, Gaul, and the British Isles ;
(2) that among the ancients mining was not con-
sidered honourable toil, and, therefore, had to be
performed by slaves—hence a nation had to become
a conqueror before it could set up as a mine-owner;
(3) that gold was the metal to which the earliest
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miners turned their serious attention, copper coming
second, and tin third. As we have already noticed,
iron made an appearance very late, when metallurgy
had developed so far that the Egyptians and other
races were able to perform many operations with
bronze tools which, for lack of knowledge how to
temper the copper alloy to a requisite hardness, we
could not imitate to-day without recourse to steel.
We may safely assume that mining was practised
in eastern countries fogg%w;ﬁ;d,m
before the Christian era. old, won from the earth
by washing alluvial deposits, just as is still done in
many localities, steadily accumulated in the royal
coffers of a kingdom until, in order to put it to
some practical use, it was fashioned into objects
of worship or the paraphernalia of a court. “In
Babylon there were three great statues of beaten
gold, two of them 4o feet high, and the third
probably of similar dimensions, though sitting. Be-
sides these there was an altar, 40 feet long and 15
feet broad, covered with gold plates and several
massive bowls and censers. From the weights given
it has been calculated that the raw metal in these
constructions weighed about 2,700,000 ounces, or
about £11,000,000.”! We know, too‘thaf Darius was
able to wring a yearly tribute of over £2,500,000 out
of his satrapies, David and Solomon devoted huge
quantities of the metal to the adornment of the
temple and the royal palace. The Athenians reared

1 Cassier’s Magasine.
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over their citadel an enormous gold and ivory statue
of the goddess Athene. In the New World the same
accumulation went on through the ages, there being
no gold currency to absorb the gold, so that the
Spanish conquerors on their arrival in Mexico and
Peru found vast treasure worth a desperate struggle
for its ownership.

It must not be supposed that the Old World as a
whole, or even contiguous countries, kept abreast in
the art of mining. As we can see at the present
time, some races have retained the most primitive
processes, while others have advanced. The China-
man of the interior of China extracts his iron from
its ore in the same way as his ancestors did before
him for countless generations. The rock drill and
ponderous ore-crushing stamp exist contemporane-
ously with the stone hatchet.

Therefore, in speaking of ancient mining, we should
remember that its development was local and spas-
modic, though the general tendency throughout the
world was forwards.

We naturally look to the Egyptians for the earliest
mining work that can be even approximately dated.
The copper mines of Sinai are the most ancient of
which’ history makes mention. According to docu-
mentary accounts they were worked from 5ooo B.C.
to about 1200 B.c. There still exist the tunnels,
furnaces, crucibles, and parts of the tools used by
these toilers of the dim past. That the Egyptians
knew of iron thousands of years ago is suggested by
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sculptures of what are supposed to be iron smelting
furnaces, but as these particular sculptures do not
date further back than 1500 B.C., the introduction
of iron would, even if the treatment of that metal
is indicated, still be very greatly posterior to the
mining of copper ; and we are left to wonder how
the Egyptians carved the great granite blocks that
now attract tourists in crowds to the Valley of the Nile.

The earliest European workings may have been the
Spanish. Among the copper lodes of the Asturias
human skulls of a prehistoric type have been dis-
covered near mining implements of flint. When
metallurgy was dawning in the Italian peninsula,
the old Etruscans drove galleries through the rocks
of Campiglia, in search of copper. ¢ There are,” says
M. Simonin in ¢ Underground Life,” “excavations
large enough to hold a six-storied house with ease.
These vast chambers communicate with each other
by means of narrow galleries, or rather passages,in
which a person can scarcely crawl. The barren
rocks, left as rubbish or waste in the excavations,
have hardened and become cemented together under
the pressure of the overlying beds, and by the earthy
débris of the mine. These artificial masses can only
be broken by blasting, like those blocks of concrete
which are thrown into the sea in the construction
of- breakwaters. The wooden props are still in
place, rotted, or rather carbonised, by a sort of
slow decomposition of the vegetable tissue ; all the
smell they give out may be recognised as that of the
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evergreen-oak and the chestnut, which are always
grown in the country. Fragments of vases, lamps,
and amphorz, which are found in the rubbish, are
connected with Etruscan art. Wedges and bronze
picks have also been met with in the mines, afford-
ing proofs that these works date from a period when
iron was not commonly used for ordinary purposes.
. . . Enormous masses of rubbish cover the flanks
of the mountains where the ancient pits have been
opened, and over an extent of several miles follow
two parallel courses marking the outcrops of the
veins. In the valleys there are still enormous heaps
of cinders on the very sites of the ancient foundries.”
Though these mines have not been worked for pos-
sibly 3000 years, they show a comparatively advanced
stage of mining art. The very marks of the tools
still remain in the rock, as fresh as if they had been
made yesterday.

The Phoeenicians played so important a part in the
spread of civilisation through the Mediterranean
countries, and even beyond the Pillars of Hercules,
as the ancients termed the Straits of Gibraltar, by
trading and exploiting the mineral deposits known
to them, that we may pay special attention to their
operations.

Before the Phcenicians first visited Spain the
inhabitants had worked the silver, lead, and copper
mines of Huelva, Cordova, Seville, and Malaga, in
the southern parts of the peninsula. The Canaanitish
traders, getting access to the coast direct, and to the
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inland regions (generally called Tarshish) by the
Guadalquiver, drove a profitable trade with the
natives in the metals mentioned. As soon as they
had established themselves firmly they either com-
pelled the natives to work the mines for them, or
imported slaves from their own territories bofdering
the Mediterranean. They must have obtained huge
quantities of metal if Diodorus of Sicily is not
exaggerating when he states that even the anchors of
ships returning from Spain were of silver—a state-
ment which reminds us of the silver cannon sent by
Pizarro from Peru to Spain. The historian says
further that ¢the avarice of the Carthaginians
(Pheenicians) led them to seek for and work mines
in all parts of the Peninsula, and that it was from
this source they obtained the means with which to
. combat, and for a long period stubbornly resist, the
ultimately superior forces of mighty Rome.” It is,
unfortunately, impossible to distinguish the Phceni-
cian from the Roman operations which immediately
succeeded them. But we may be sure that many
thousand tons of copper, tin, and silver were ex-
tracted during the Punic occupation, the zenith of
their activity probably being the period when
Solomon sent his ships to Tarshish.

Naturally adventurous voyagers, the Phcenicians
coasted round the Atlantic shores of Spain and
France, and finally reached the westernmost part
of England, where they did a brisk trade in tin
with the savage Cornishmen. We shall refer to
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this sphere of their activity more fully in a later
chapter.

In Rhodesia, at Zimbabwe, are ancient ruins of
great extent, and old mines from which Jlarge
quantities of gold were extracted by the people that
raised the huge fortress there. Legend has long
associated this region with the Ophir of King
Solomon ; and Mr. Rider Haggard, in his ¢ King
Solomon’s Mines,” has drawn an imaginative pic-
ture of the excavations driven through the mountains
in the time of that monarch. More recently fact
has succeded fiction. Mr. Theodore Bent, after a
careful examination of Zimbabwe and its surround-
ings, pronounced that during one period of its
earliest history the Phoenicians occupied Rhodesia,
and that to them are largely due the galleries and
pits which can be counted by the thousand all over
the country. The gold was not merely won from
the “outcrops” of veins. Shafts were sunk to a
depth of even 150 feet, and levels were driven from
there along the veins. The Rhodesian miners also
knew the use of fire to crack and splinter the rock,
before attacking it with tools. They brought up the
quartz, ground it in mills, and washed the particles
of gold out of the rubbish in hollows still visible
along the river bed. Bent found rows of crushing-
stones and mortar-holes at which the African slaves
wore out their miserable lives.

The gold thus obtained was smelted and cast in

soapstone moulds for conveyance to the coast,
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whence it probably went by sea to the Red Sea, and
overland to Palestine, When at last the Phoenicians
had to quit their South African colony they walled-
up the entrances to some of the mines before they
went. ¢ Outside others, heaps of quartz stand stacked
ready for removal. Tools are found at the bottom
of shafts, as if abandoned by the workers in a panic,
curious flint tools, stone axes and wedges, as well as
very ancient iron chisels; hammers, wedges, and
trowels. The quartz-crushers are thrown down
near their basins. A pile of skeletons at the Mundie
ruins gives evidence of a flight or massacre ; cakes
of gold lying by their waists may once have been
held in a belt,”?

In Europe the Romans took up the Phcenician
workings after the destruction of Carthage. During
their occupation of Spain, from 210 B.C.to about
425 A.D., they busied themselves with the mining of
gold, silver, and copper. Spain became the Roman
Siberia, to which slaves were sent by thousands to
end their days in the mines. Polybius says that
40,000 men worked the mines of New Carthage
alone. From Pliny and Titus' Livius we learn that
20,000 pounds’ weight of gold came annually from
the Iberian Peninsula. Little is said of the copper
workings, though these, especially in the Rio Tinto
districts, must have been enormous. The heaps
of slag and cinders which, near the Rio Tinto
and Tharsis mines, almost rise to the dignity of

1 ¢ The Romance of Modern Exploration,” p. 262.
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hills, have been calculated to contain upwards
of 30,000,000 tons of ore and rubbish. Gonzalo
Tarin, a Spanish expert, estimates that it took the
labour of 10,000 slaves working for 45,000 days to
amass this huge quantity of “dump”; and that
during the Roman occupation over 10,000,000 tons
of copper were extracted from Huelvan mines. The
Romans drove miles of tunnels through the hills,
and hollowed out great chambers in the ore-body.
Their mining skill is suggested by the water-wheels
and other devices found in the underground work-
ings, and by the remarkable regularity of the exca-
vations.

When Julius Ceesar invaded England in the year
55 B.C. he wrote: “They [the Britons] use brass
money and iron rings of a certain weight. The
provinces remote from the sea produce tin, and those
upon the coast iron, but the latter in no great
quantity. Their brass is imported.” After their
experience of Spanish mines the Romans were
encouraged to seek mineral treasures in ¢ Ultima
Thule.” They have left traces of their activity in
many parts of the kingdom. In Coranwall they ex-
tracted tin. In Northumberland, Derbyshire, York-
shire, Cheshire, Nottinghamshire, Shropshire, the
Wye Valley, and the Forest of Dean, they mined
lead. Pliny, in referring to this metal, says « It is
extracted with a great labour in Spain and through-
out the Gallic provinces. But in Britannia it is
found in the upper stratum of the earth in such
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abundance that a law has been spontaneously made,
prohibiting any one from working more than a certain
quantity of it.” The Mendip Hills, Somersetshire,
are pitted with Roman lead mines. The slag left by
the Romans has been re-smelted in recent years and
has yielded large quantities of metal. Copper was
raised near Oswestry ; gold in Caermarthenshire ;
iron in several counties. Rude furnaces and masses
of iron slag have been found overgrown by peat
or buried beneath accumulations of soil.

Roman mining in Britain reached a fairly high
standard of excellence. In Cornwall there still exists
an adit, or tunnel, driven from the bottom of a hill
into a lode to drain off the water. The work is dis-
tinguished by the symmetry of the arch and the
careful masonry of the stones which line it.

Passing to the New World, we find but few traces
of distinctly ancient mining. Until the coming of
Europeans, the methods of extracting ore were
mostly very primitive in both North and South
America. In the copper districts of Lake Superior
the aborigines used only stone hammers and perhaps
bags of hide to remove the metal hacked off the great
lumps of it which here and there showed above the
surface. In Central America tombs have been
opened containing stone chisels, awls, and polishers,
with which the old inhabitants of Panama attacked
the gold “placers,” or surface deposits, ages before
the arrival of the Spaniards.

The Aztecs of Mexico and the Peruvians had con-
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siderable knowledge of mining, though ignorant of
the uses of iron. With bronze tools they burrowed
into the hills and took out gold, silver, tin, and
copper in large quantities., Of the Peruvian methods
Prescott writes, “ They did not attempt to penetrate
into the bowels of the earth by sinking a shaft, but
simply excavated a cavern in the steep sides of the
mountain, or, at most, opened a horizontal vein of
moderate depth. They were equally deficient in
the knowledge of the best means of detaching the
precious metal from the dross with which it was
united, and had no idea of the virtues of quicksilver
—-a mineral not rare in Peru—as an amalgam to effect
this decomposition. Their method of smelting the
ore was by means of furnaces built in elevated and
exposed situations, where they might be fanned by
the strong breezes of the mountains. The subjects
of the Incas, in short, with all their patient persever-
ance, did little more than penetrate below the crust,
the outer rind, as it were, formed over those golden
caverns which lie hidden in the dark depths of the
Andes.”?

Both nations managed, however, to amass much
treasure for their rulers. When Cortes divided the
spoils of Mexico he had to deal with gold and silver
plate worth f1,417,000; while Pizarro in Peru
melted down three and a half million pounds worth !
It is probable that the treasure captured was but a
fraction of the total; since the vanquished would

1 ¢¢The Conquest of Peru.”
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have hidden many of their precious possessions as
soon as they found what the Spaniards came for.
Under the conquerors European methods increased
the yield of the mines so greatly that Spain took the
foremost place among the nations of the sixteenth
century in wealth and power.

The science of mining has advanced gradually
with the increase of mechanical knowledge. Until
the invention of gunpowder, and in many places for
a long time afterwards, the shafts and levels were
driven entirely by means of picks and wedges. The
labour must have been infinitely more tedious and
painful than it is to-day, when, in spite of all our
modern appliances, a miner’s life is one of the
hardest possible. As Dr. John A. Church has said:*
“The old mines were horrible working places. The
galleries were low, tortuous, so poorly supported
that accidents by caving of the roof were probably
frequent. They were lighted by pine knots or by
lamps, made only of a clay saucer filled with ill-
"smelling vegetable oil or tfallow, in which a bit of
~rush, pith, or rag, floating, served for wick; and
they were without ventilation to carry off the dense
smoke from these lamps and the effluvia arising from
severe labour. Even after centuries of experience,
when mining had become a great industry, the con-
dition of the mines was deplorable.”

One of the greatest hardships was the want of a
current of fresh air to reduce the heat of the galleries

1 Cassier's Magazine, March 1899,
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and provide pure oxygen for the workers’ lungs. In
the sixteenth century rough ventilating fans were
constructed — the vanes sometimes edged with
feathers — to create a draught in the galleries.
About the same time pumps were installed to free
mines of water, a task previously only possible, and
that on a very limited scale, by the raising of buckets
with windlasses or on men’s backs. We may sup-
pose that gunpowder was not used below ground
until methods of ventilation were fairly perfect, since
its poisonous fumes would have rendered stagnant air
quite unbreathable for a long time after an explosion.
 The ladder still survives in many mines as the
sole means of descent and ascent, involving an im-
mense amount of extra fatigue. Steam power only
was able to give quick transit, first in the “man-
engine,” such as is still used in Cornwall, and after-
wards in the rope-hoisted cage. Steam was also
harnessed to ventilating and pumping machinery,
and later to that for lighting. But for explosives
and steam, modern deep-mining would have been
absolutely impossible. Man now sinks shafts 5000
feet down into the earth, and from the bottom
burrows horizontally. He sends copious currents
of air to the lowest depths; pumps out the water,
if need be; and leads compressed air and elec-
tricity through a maze of pipes and wires to work
machine-drills which, in combination with high
explosives, relieve the miner of a large part of the
toil otherwise necessary to secure the minerals.
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As we shall read in future pages, the underground
workers of to-day have hardships and perils to en-
counter, but in comparison with the surroundings
of those who first explored the deep treasure-houses
of Nature, theirs is a comfortable and happy lot.
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CHAPTER 1II

THE ELDORADO OF THE GREAT WEST

The Sierra Nevada—The result of altering a mill-race—First discovery of
gold in California—Booty scented by the public—Gold reaches San
Francisco—Sudden rise in wages—Scenes in ’Frisco—Off to the
diggings—The Mormons—The mining outfit—Scarcity of water—
Disappointed hopes—*¢ Placer ” mining—Panning-out—The sluice—
Racial feeling—Hardships and disease—Riotous extravagance—What
the average miner got—Rough justice—Danger of wealth—Incredible
selfishness—Trouble in San Francisco—The trans-continental journey
—What Mark Twain saw—Rapid increase in California’s population—
The miner’s restlessness—The sad results—Exhaustion of * placers”—
Hydraulic mining—Gigantic ¢ flumes ”—How gold is washed out by
the hydraulic jet—Devastating effect on the country.

PARALLEL to the coast of Upper California, at a dis-

tance inland of about 200 miles, runs the Sierra

Nevada, a continuous and lofty range marked by a

line of dominant peaks, many of which are over

14,000 feet high. It has an average width of about

eighty miles, and its western slopes are more gentle

than the eastern, which abound in precipitous declines.

From the mountains many streams hurry west-
wards to join a main river, called the Sacramento,
flowing into the San Francisco Bay. On their way
these tributaries cut through mighty deposits of gravel,
which in the course of the ages have been detached
from the heights and distributed along the valleys.

From the latitude of San Francisco north to Oregon
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the strata of the range have received a liberal salting
with gold at the hands of Nature; and the water
has separated huge quantities of it from its bed, to
strew it in the river courses and in gulches through
which streams no longer flow.

This huge auriferous belt on the Sierra’s western
slope is the Eldorado of the West.

One January day in 1848 a Mr. Marshall was
making alterations at his saw-mill on the Americanos
River, which enters the Sacramento at a point where
the town of the same name now rises. The tail-race
of the mill being too narrow to allow the water to
run off in sufficient quantities to get full work out of
the wheel, he threw the mill-wheel out of gear, and
suddenly let the whole body of water behind the
dam loose into the race. This operation consid€r-
ably enlarged the narrow channel, and a mass of
sand and gravel was carried off by the force of the
current. Captain Sutter, a neighbour, thus related
what followed to Dr. ]J. Tyrwhitt Brooks, one of the
pioneer miners:! ¢ Early in the morning after this
took place, he was walking along the left bank of the
stream, when he perceived something which he at
first took for a piece of opal-—a clear transparent
stone, very common there—glittering on one of the
spots laid bare by the sudden crumbling of the bank.
He paid no attention to this: but while he was giving
directions to the workmen, having observed several

1 Vide ‘““Four Months among the Gold Finders in Alta California,”
p- 40 foll. ‘
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out. The talk soon bred a perfect furore. All the
workpeople struck. Out of fifty new Dbuildings in
course of construction only about half-a-dozen were
not bereft of artisans; the majority of whom, to-
gether with lawyers, storekeepers, and merchants,
were bitten by the fever, On many a door could
be seen a paper bearing the legend, “Gone to the
diggings.”

Wages increased by leaps and bounds. The people
who remained behind could ask their own terms.
Salesmen and shopmen got 2300 to 2700 dollars a
year, with board; and even boys received salaries
which in the pre-mania days would have satisfied the
heads of large departments. But while many houses
were being deserted, fresh inhabitants poured in by
sea, many having come across the Isthmus of Panama
to a point where they could take ship. Up sprang
a host’ of canvas booths to accommodate the new-
comers. In the better parts of the town stupendous
taverns, gambling houses, and other buildings com-
manded huge rents ; anything up to 100,000 dollars
a year. ‘Skirting the beach,” writes an eye-witness,*
“was a vast collection of tents, called the ¢ Happy
Valley '—since more truly designated the ¢Sickly
Valley '—where filth of every description, and stag-
nant pools, beset one at every stride. In these tents
congregated the refuse of all nations, crowded to-
gether ; eight people occupying what was only space
for two. Blankets, firearms, and cooking utensils were

1 Mr, William Shaw.
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the only worldly property they possessed. Scenes of
depravity, sickness, and wretchedness shocked the
moral sense, as much as filth and effluvia did the
nerves ; and such was the state of personal insecurity
that few ¢citizens’ slept without firearms at hand.
The constant wearing of arms by such a disorderly
set, amongst whom quarrels were frequent, caused
many disputes to terminate disastrously ; but the un-
settled state of the country, and the many desperate
characters prowling about, made it necessary to be
armed for self-protection—the weaker party was only
sheltered from oppression by a loaded revolver, as
there was no assistance to be expected from others,
Steel and lead were the only arguments available for
redress, and bystanders looked on unconcernedly
at acts of violence; the cause of the dispute, or
the justice of the punishment inflicted, being seldom
inquired into.”

A poor man arriving in San Francisco had small
chance of comfort. Even if he possessed a fairly
heavy purse, it soon lost its weight in a city where a
good meal cost three dollars, even if the owner kept
clear of the many gambling hells which kept open
house for the allurement of “greenhorns.”

In the ’fifties San Francisco was very inaccessible
as compared with its position to-day at the termini
of several great transcontinental lines. To get
thither from the east coast the traveller had a choice
between a tedious sea journey round the Horn; a
partly sea and partly land route vid the Panama
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Isthmus—across which a road and subsequently a
railway were driven; and a land march of some
3000 miles. Nevertheless, the distant Sierras soon
teemed with a population of many thousands. Most
of the immigrants, at least during the first two
years, came in from the coast; while a minority
worked across the trackless plains, braving the
hostility of the Indians and the many physical
difficulties of a passage through a waterless, track-
less, and arid region. Many a bloody battle was
fought between the white gold-seeker and the scalp-
loving Crow, Pawnee, or Sioux. Though the lighter
colour eventually prevailed, the natives, well skilled
in the arts of treachery and ambuscade, often
murdered parties of their natural foes, and escaped
with their gory trophies into the fastnesses of the
mountains.

Shortly after the discovery of gold a large emigrant
band of Mormons entered California across the
Rockies. Without wasting time they made straight
for the Americanos River, and began washing out
the golden flakes and dust which permeated the
bed of the stream. They did not have the valley
to themselves for long, since the miners from San
Francisco were now on the march to the “ Mormon
Diggings,” as they were called after the first-
comers.

The miners leaving San Francisco for the gold-
fields often banded together for mutual protection
and help. The perils of the journey were such as
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The Eldorado of the Great West

to render the passage of a solitary person a terribly
risky business.

Before starting, the more prudent gold-seekers
equipped themselves with an outfit: viz., tent, spades,
mattocks ; axe, blankets, hides ; coffee, sugar, whisky,
brandy ; knives, plates, forks, pots and kettles. If
funds permitted, a horse or two would be added to
the list as beasts of burden, and any one who could
afford it purchased a mount for his personal use.

For some days the track up country lay through
an undulating, park-like region, where sycamore,
oak, and cypress offered grateful shelter from the
burning sun. Then the landscape changed, and
bare sand-hills replaced the green vegetation.
Horrible dust-storms filled the eyes and mouths
of the travellers; hot winds parched their skin
till it cracked ; and to these discomforts were
added the pangs of thirst. On one occasion a
party met a straggler who offered them a flask of
brandy—priceless at the ¢ diggings”—in exchange
for just half-a-pint of water. The barter was
refused, because water was excessively scarce
among the party; and the poor wretch learnt
that the necessaries of life are after all superior to
its luxuries,

Here and there they fell in with men returning
from the mines, broken in hope and health, who
prophesied ruin to any one who entered the diggings,
and advised a retreat before it was too late. Such
advice, as may be imagined, was quite unheeded,
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for the prospect of finding gold appeared to blind
everybody who had not yet tried his luck at the game
to all considerations of possible physical collapse.

Travellers had to reckon with the Indians, ever
on the alert to steal a horse or any other possession
of the white invader. At night watches were set,
and if the guard, overcome by the fatigues of the
day, nodded at their post, an animal or two would
probably be missing when daylight returned.

The strains of such a journey often let loose evil
passions ; and men who had started from San
Francisco bound together by solemn pledges to
stick to one another, would quarrel and separate,
each endeavouring to be first at the diggings.

But the roughest path has an end ; and at last
weary eyes were gladdened by the sight of tents
lining the banks of a stream. A canvas erection of
unusual size indicated a ‘store,” where Indians,
Oregon trappers, with skin tanned to the consistency
of a buffalo’s, Spanish Dons of the old school,
hatchet-faced Yankees, keen-eyed as the eagle,
jostled one another as they exchanged their gold-
dust for food and tools.

We may now turn our attention to the gold-
saving methods employed at the Californian
“placers.” At first operations were confined
almost entirely to the shallow or surface diggings,
where the gold lay at, or just below, the surface.
Not until the superficial stratum was pretty well
played out was serious attention paid to the deeper

52



The Eldorado of the Great West

placers, which could be worked only through long
tunnels and shafts.

The principal implements used for shallow work-
ing are the pick and shovel, pan, cradle or rocker,
and the sluice. The pan, about twelve inches
in diameter at the bottom, is of stamped iron, and
much resembles the ordinary dairy milk-pan. To
extract gold from the earth with which it mingles,
the pan is filled with the “dirt” and taken into the
water—a stream, tub, or pool, as the case may be.
It is submerged, and the miner works the dirt with
his hands until the lumps have crumbled; then,
holding one side of the pan rather higher than the
other, he gives it a peculiar circular motion which
produces a rotatory current and causes the lighter
portion to pass over the lip, the heavier particles
remaining behind. The earthy element is thus
gradually eliminated, and the pebbles are picked
out by hand, until only a small residue remains,
which is either pure gold, or gold mixed with a
small quantity of sand. The residue is then care-
fully dried in an iron vessel, and the earthy dust
can be blown away, leaving nothing but pure gold. .

Panning is slow and laborious work, so that
those who had money or skill sufficient to provide
themselves with a rocker—or ¢gold canoe,” as
the Indians styled it—resorted to this less primi-
tive method of washing. The rocker resembles a
child’s cradle. About six inches from the top is a
drawer, with a bottom of perforated iron. Earth

53



The Romance of Mining

is thrown by one man into the drawer and well
flooded with water to break up the lumps. A
second miner rocks the cradle backwards and for-
wards till the finer contents of the drawer fall
through into the sloping tray below, on which are
cross bars, called riffles, to arrest the gold.

Much more scientific than either of these simple
contrivances is the ¢sluice,” a long, slightly in-
clined trough, through which water flows rapidly.
Its dimensions vary according to circumstances. In
some cases only a single trough, ten to twelve inches
deep, fifteen to twenty wide, and twelve feet long,
would be used; but as each trough tapers towards
its lower end, any number can easily be fitted one
into the other to form a continuous sluice thousands
of feet in length. The trough bottom is well pro-
vided with riffles, sometimes charged with mercury
to catch the particles of gold ; the more mercury
being needed the finer the separation of the metal
dust. Sluice washing is, if possible, carried on with-
out interruption day and night, for weeks, even for
months., Then comes the ¢“clean-up.” The gold,
either “free” or amalgamated with the mercury, is
carefully scraped from the riffles and washed clean
in a pan. Amalgam has to be squeezed in buckskin or
canvas, which allows the liquid mercury to pass, but
retains the solid amalgam. This is put into a retort,
and subjected to great heat until all the mercury has
vaporised and been led into a condenser, where it
resumes its liquid form. The gold thus obtained is
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very porous, or “spongy”; and must be melted
down and run into bars to be fit for sale.

In ’49 and '5o0 the rocker and pan did most of the
work. The toil was severe, in the case of the pan,
which required constant stooping, while the constant
immersion of the hands rapidly macerated the skin and
made them very painful. The rocker saved the hands
this injury, and, by employing several sets of muscles,
enabled the miner to keep on working without
much physical discomfort. By a rule of the diggings,
when a party operated a cradle, a nugget weighing
over half-an-ounce was considered to be the private
property of the person who found it, and-was not
added to the common fund of metal.

Since several nationalities occupied the diggings
race-feeling became acute. The Americans, who
predominated numerically, showed their teeth to the
‘““coloured” miners, and, if their property were
worth the trouble, often drove them away. These
ejectments sometimes resulted in serious fighting,
as the injured party was always ready to resort to
stealthy retaliation under cover of night.

Nor was there much love lost between the white
gangs. At the Mormon diggings a quarrel broke
out over a sluice which damaged the claims lower
down the valley. The sluice owners refused com-
pensation to the injured diggers, who, accordingly,
raided the aggressors. Knives, picks, rifles and
pistols were freely used. Heads were smashed
in, limbs lopped, bullets flew ; and in a few minutes

55



The Romance of Mining

the ground had all the appearance of a miniature
battle-field.

No truthful picture of these early camps can,
unfortunately, be a pleasant one. Even in the hot
season the nightly dews were so heavy that blankets
would be saturated by the morning. In the rainy
season a deluge fell, against which the frail erections
of earth and canvas afforded little shelter. Owing
to exposure, hard work, and poor food, disease
stalked in many shapes among the miners. The
most prevalent complaints were dysentery, fever, and
ague, for which little help could be procured, since
the few doctors present charged exorbitant fees,
and medicine was practically non-existent. Every
now and then a poor wretch, mad in the delirium of
fever, would rush frantically from his tent and
attack anybody who came in his way. ¢One
morning,” writes Mr, Shaw, “I took a stroll round
the tents ; a most ominous silence prevailed ; of the
busy crowds not one was to be seen at work; all
was as still as an hospital. We had not been the
only sufferers ; sickness universally prevailed, seem-
ingly as infectious as the plague. In every tent lay
sufferers in various stages of disease; out of two
hundred, at least twenty had died, and not more
than sixty were able to move; those convalescent
would be seen gathered together in the stores.
Those who were too ill to frequent scenes of dis-
sipation excited my compassion ; they lay huddled

together in tents, moaning and cursing, many of
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them dying, with no one to attend to their spiritual
or bodily wants ; and I cannot but think that many
died from sheer starvation, or mere want of attend-
ance.”

Side by side with this dreadful suffering existed
riotous extravagance. The few fortunate diggers
gambled deeply, staking their bags of gold dust
against the turn of the cards. Being men of no
education, they imagined that lavish expenditure of
their easily-won wealth would raise them in the
estimation of their less fortunate fellows. Accord-
ingly, they might be seen seated on rough benches,
breaking off the necks of champagne bottles, to
quench the thirst arising from a diet of sardines,
lobsters, and other luxuries—all, of course, pur-
chased at famine prices. Under the circumstances
it is not surprising that the store-keepers, who never
did a hand’s turn of gold-washing, made the largest
fortunes. A spade which cost originally one dollar
- might fetch thirty at the diggings. Thirty-four
pounds of biscuit, salt beef, beans, and flour cost
fifty dollars; and at one time, when scurvy pre-
vailed, and fresh vegetables had run out, the lucky
importer of some potatoes sold them at a dollar
apiece, to be eaten raw, like apples !

With respect to the richness of the diggings, many
stories have been told which greatly exaggerate the
reality. In a few instances immense finds were un-
doubtedly made by pioneers, but the average product
of ahard day’s workwould not exceed fifteento eighteen
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dollars. Of the thousands who visited the “ placers ”
only about one-third became resident diggers ; and
higher up in the Sierras, beyond what was after-
wards recognised to be the limit of the gold-bearing
belt, the early miner made long and wearisome
journeys over the crests of sno§ny mountains, and
even into the arid deserts beyond, without ever
seeing the colour of gold.

Thousands worked like slaves, and won their
ounce or so daily from the river deposits; but
living was so expensive that these returns only
sufficed to keep body and soul together. Many
diggers, hoping for richer finds, stayed on until
their small stores of dust had vanished into the
store or saloon, and it became absolutely necessary
to retire, beaten, from the struggle.

Though robbery and violence were only too pre-
valent at the diggings, a very rough justice awaited
anybody caught committing a theft. The first dozen
men who came up constituted themselves into an
informal jury, and passed summary sentence: the
loss of one or both ears, with hanging in reserve
for serious offences. Sometimes the Indians made
a night raid, massacred the occupants of outlying
tents, and decamped with their food, clothes, and
other possessions. A band of avengers having been
collected, they went on the track of the depredators,
guided by some old trapper well versed in back-
woods craft. As often as not the Indians were run
to earth, and treated with a severity that instilled
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into them so wholesome a dread of the white man
and his “thunderstick,” that the natives in certain
districts ceased to raid, and entered the service of
their former enemies.

Even if a man amassed wealth it was apt to be a
source of great personal danger to him. He was
watched and followed about on the chance of an
opportunity occurring of putting him quietly out of
the way. Bands of desperadoes roamed the country,
ready to swoop down on the lucky miner returning
with his hoard to San Francisco. Dr. Tyrwhitt tells
of a big American who had accumulated a very large
amount of gold, and who suspected that every visitor
to his tent was on robbery bent, and acting as a spy.
Any harmless person who looked in accordingly re-
ceived notice to quit in a few seconds if he did not
wish to receive a dose of lead from the ever ready
rifle or revolver.

The gold-fever bred a selfishness that sounds almost
incredible. Help was refused to the dying. When
death at last released the poor sufferer, his living
comrades often refused to cease work for a few
minutes to give the corpse burial, preferring to let
it become the prey of the coyotes. A visitor to the
mines had good reason for arguing that when gold
comes in at the door all human sympathy flies out
of the window.

After the lapse of a few months serious trouble
brewed in San Francisco. While labour was still
scarce wages reached fabulous figures; but with a
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great influx of broken miners these prices could no
longer be maintained, though the cost of provisions
and other necessaries showed no signs of diminish-
ing. Discontent prevailed among the lower classes.
Nightly meetings took place, at which agitators
made furious tirades against employers and those
“foreigners” who ventured to sell their labour at
cheaper rates than the mob approved of—i.e. for
less than ten dollars a day. Poor fellows suspected
of being “blacklegs” were taken to a high cliff,
called the “Tarpeian Rock,” and hurled on to the
beach below, used as a common burying-ground,
where the sand brought in by the rising tide per-
formed the office of sexton. Yet, in spite of all
this inhumanity and villainy, the town was rapidly
increasing, and in the face of labour troubles lofty
warehouses rose to the very edge of the hills behind
the towns. Fine hotels, huge business houses, and
public offices were erected, and eagerly rented by
far-seeing people whose sagacity told them that the
gold-rush would be followed by occupations more
steadily prosperous than ¢ placer” mining.

For five years the “ rush ” continued. Men poured
in from all sides.  The terrible trans-continental
journey was undertaken by thousands of immigrants
who started from St. Louis or Omaha on the Missouri,
pushed along the Platte River, crossed the Rockies,
encountered the horrors of the Great Salt Lake Desert,
and, after a final struggle with the Sierra Nevada,
dropped down into the Land of Promise, their
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numbers sadly thinned by wounds, accidents, disease,
hunger, and thirst. Mark Twain, writing of this
route, and the Great Desert in particular, said:?
“ 1t was a dreary pull, and a long and thirsty one,
for we had no water. From one extremity of this
desert to the other, the road was white with the
bones of oxen and horses. It would hardly be an
exaggeration to say that we could have walked the
forty miles and set our feet on a bone at every
step! The desert was one prodigious graveyard.
And the log-chains, waggon-trees, and rotting wrecks
of vehicles were almost as thick as the bones. 1 think
we saw log-chains enough rusting there in the desert
to reach across any State in the Union. Do not
these relics suggest something of an idea of the
fearful suffering and privation the early immigrants
to California endured ?”

It is impossible to say how many miners were
actually at work in California at the time of the
greatest excitement, but 50,000 is the figure suggested
for 1850. In 1852 and 1853 this number had pro-
bably doubled; and as the new-comers found the
rich deposits of surface gold ready to hand the total
output of these years marked the highest level of the
Californian output,—some 65 million dollars’ worth
per annum. Memorable among the richest ¢ strikes ”
of those days are those of the Stanislaus, Americanos,
Yuba, and Feather Rivers, where the fortunate owners
washed out from one fo five thousand dollars a day!

1 ¢t Roughing it,” chapter xx.
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But such spots as these were very limited in area,
like the rich “pockets” found in the mountains,
where gold had accumulated most amazingly. One
of the pockets yielded 60,000 dollars in two weeks ;
another just double that amount in three months ;
while smaller deposits, laid bare in several instances
by rooting hogs, panned out 5ooo dollars and up-
wards.

As soon as the richest bars and gulches had been
worked over, a spirit of restlessness affected the
miners, who were, as Mark Twain says, ¢ no simper-
ing, dainty, kid-gloved weaklings, but stalwart, daunt-
less young braves, brimful of push and energy, and
royally endowed with every attribute that goes to
make up a peerless and magnificent manhood—
the very pick of the world’s glorious ones.” Mr.
Twain is evidently here referring only to the more
respectable part of the population, as the immigrants
certainly contained a high percentage of thorough-
going scoundrels, who, if not villains to begin with,
rapidly developed into such under the deteriorating
influences of gold-mining. Yet in his pages, and
in those of Mr, Bret Harte, we are able to detect
the kindliness that often concealed itself under a
rough and forbidding exterior. The man who was
ready to draw his “gun” on little provocation, could
also lend a helping hand to a mate in time of need.

These folk, wrought to a pitch of nervous frenzy
by the myriad reports flying about, were only too

easily induced to leave a locality of moderate wealth,
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and to plunge into the unknown beyond the moun-
tains.  After months of fruitless searching for the
advertised ¢ inexhaustible focus of gold,” they would
return—those who had not succumbed to privation
—poverty-stricken and ragged, to find the claims they
had left already occupied by fresh arrivals. A great
“rush” of this description took place in 1853, to
the Kern River, 250 miles south of San Francisco.
Three years later 20,000 men picked up their traps
and stampeded to the Fraser River, denuding Cali-
fornia of a large proportion of her workers. The
sufferings of this misguided mob were terrible; their
success very moderate.

By 1855 the “shallow placers” had been almost
exhausted. The pan and rocker no longer brought
out enough gold to render their use profitable.
There remained, however, the deeper placers and
the “lode” gold, embedded in a quartz matrix.
So, while a thousand little mushroom mining cities,
deserted by their busy population, crumbled into
ruins amid the deathly silence of the valleys, a
hundred more rose elsewhere, occupied by men
bent on continuing the search with a more scientific
equipment, and a different organisation of labour.

We will therefore turn our attention to—

HyYDRAULIC MINING,

with which is connected the second chapter of Cali-
fornian metallurgical history.

In some of the valleys the prehistoric glaciers
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accumulated beds of gold-bearing gravel to a thick-
ness probably unparalleled in the rest of North
America. Inasmuch as the greater part of the gold
sinks to the bottom of a bed, it can be reached only
by shafts and tunnels, unless the whole mass is in
some manner disintegrated, washed, and carried off
by water.

If you have ever watched a fire-engine at work
you must have been impressed by the force with
which the water jet strikes an object against which
it is directed. Imagine such a jet turned on to a
bank of crumbling gravel, and you have the essen-
tial idea of hydraulic mining.

In order to carry out such operations successfully
an abundant supply of water under very high pres-
sure is needed. To this end special companies were
formed in California to bring water long distances
from mountain lakes or rivers, through ditches,
troughs, or pipes, to the scene of operations. As the
channel is built on a much gentler gradient than that
of the valley along the sides of which it runs, by the
time it reaches the mine it may have a ‘“head” of
some hundreds of feet. From the end of the channel
the water is led down through pipes of decreasing
diameter to nozzles, three to six inches in diameter,
which fire it against the gravel bank with enormous
power. An expert has stated that a strong man
could not possibly strike a crow-bar through a six-
inch jet of water coming out under a 3o00-foot
“head”! This is extraordinary, though a fact; and
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men and animals have been killed by the jets at
a distance of 200 feet or more from the nozzle!

The “flume ” companies expended huge sums on
this kind of work in the ’sixties, In Nevada County
is the Grand Trunk line of the Eureka Lake and
Yuba Canal Company, running from four small lakes
near the summit of the Sierra to North San Juan,
sixty-five miles away. The Eureka lake supplies most
of the water. A granite dam two hundred and fifty
feet long and seventy feet high was built across the
valley to impound 930 million cubic feet of water.
The main trunk carrying the water to the mines is
eight feet wide by three-and-a-half deep, and has
a fall of about one foot in a hundred.

Not far away runs the South Yuba Canal, sixteen
miles of which cost about 600,000 dollars, It passes
through several tunnels. “One of these,” writes
Mr. T. F. Cronise,! “sixty feet in length, cost 6ooo
dollars ; another, 3800 feet long, having cost 112,000
dollars. The flume, seven miles long, runs for one
and a-half miles through a gallery worked into the
side of a precipice of solid rock one hundred feet
high—the cliff being so impending that the workmen
had to be let down from the top to commence drilling
and blasting, an expedient not at all uncommon in
the construction of these works in other parts of the
state. . . . From the main trunk ditch-branches
ramify, carrying water over an immense tract of
country, supplying a vast number of mills, hydraulic

1 ¢The Natural Wealth of California.”
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and sluice claims. This company has thrown dams
across the outlets of four lakes situated near the
summit of the Sierra, using them as reserves for
supplying their canals in the dry season. One of
these dams, constructed of solid masonry, 42 feet
high and 1150 feet long, has increased the volume
of Meadow Lake more than tenfold — this lake,
formerly a mere pond, now being, when full, more
than a mile and a quarter long by half a mile wide.”

This company spent 1,130,000 dollars on their
works, but in twelve years netted 1,400,000 dollars
in receipts.

Placer County boasts the Auburn and Bear
River Canal, 290 miles long, which cost 670,000
dollars ; Amador County has a 400,000 dollar ditch
of 66 miles; Calaveras County, a 50 miles ditch,
which cost 350,000 dollars; and in Tuolomne
County runs the 4o-mile Big Oak Flat, and the
35-mile County Water Company’s aqueduct, costing
600,000 dollars and 550,000 dollars respectively.
Since 1870 even larger pipe lines have been laid ;
in most cases with a very good result to the owners
and users.

Having secured water, the hydraulic miner has
done only part of the work preparatory to an
attack on the gravel-bed. The whole of this must
be detached, broken up, robbed of its gold, and
carried right away, without any cessation of labour.

When the mining ground has been selected, a

tunnel is driven into it from a neighbouring ravine
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through the rock, approaching the gravel on a
steady up grade of about one in eight. The tunnel
of a large working measures 7 feet in height and as
many in width ; its length ranges from a few hundred
feet to several miles. In the latter case it becomes
a big engineering feat, accomplished only by the
help of scientific calculations and proper rock-
boring tools, and necessitates a heavy capital out-
lay. This will account for such tasks not figuring
in earlier Californian mining days.

The upper part of the tunnel is so driven that
its end lies fifty to a hundred feet below the gravel-
bed. A shaft is then sunk to meet it, and the ¢ way
out” is clear. All along the bottom of the tunnel
and far down the ravine into which it empties is
laid a large sluice, 2} feet wide, and of sufficient
height to handle all the water that the hydraulic
pipes can deliver. Between the blocks the miners
pour tons of mercury to catch and absorb the fine
particles of gold.

The jet is now directed against the earth round
the shaft’'s mouth, which, under the continuous
action of this enormous mechanical force, quickly
crumbles away, and falls into the shaft. Even big
boulders weighing half a ton or more are shifted,
and make the plunge, splintering themselves and any-
thing on which they alight, thus acting as an auto-
matic crushing machine. A deep trench is gradually
opened along the bed, and then the walls receive
attention. If very lofty, they are worked in two
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stages, the upper crumbling easily, while the lower
may have to be blasted with explosives before the
water can affect it. Tunnels are driven horizontally
through it, and from them shafts right and left to
receive the explosive, which breaks off huge masses
of the conglomerate, and disintegrates them suffi-
ciently to be affected by the jet.

Every month or so comes the “clean-up.” In
some cases the returns are very heavy, averaging
a thousand dollars and upwards per diem., Clean-
ups of one hundred thousand dollars are recorded.
And the metal is won comparatively cheaply, each
cubic yard treated costing but one-hundredth of the
labour-bill for panning. Of course, in hydraulic
as in other forms of gold-getting, there are failures,
which are ruinous in proportion to the outlay on
preliminary engineering.

The effect of hydraulicing on the country is,
from the scenic point of view, appalling. ¢ Tornado,
flood, earthquake, and volcano combined could
hardly make greater havoc, spread wider ruin and
wreck, than are to be seen everywhere in the
track of the larger gold-washing operations. None
of the interior streams of California, though natur-
ally pure as crystal,?escape the change to a thick
yellow mud, from this cause, early in their progress
from the hills. The Sacramento is worse than the
Missouri. Many of the streams are turned out of
their original channels, either directly for mining

purposes, or in consequence of the great masses
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of soil and gravel that come down from the gold-
washings above. Thousands of acres of fine land
along their banks are ruined for ever by the deposits
of this character. A farmer may have his whole
estate turned into a barren waste by a flood of
sand and gravel from some hydraulic mining up
stream ; more, if a fine orchard or garden stands
in the way of the working of a rich gulch or
bank, orchard or garden must go. Then the torn-
out, dug-out, washed to pieces and then washed
over side-hills, masses that have been or are being
subjected to the hydraulics of the miners, are the
very devil’s chaos indeed. The country is full of
them among the mining districts of the Sierra Nevada,
and they are truly a terrible blot upon the face of
Nature.” This picture is from the pen of an author1
who traversed the country in 1868, and what he saw
then can be seen to-day on a still larger scale. Pro-
bably in no part of the world has water been so ex-
tensively employed to maltreat Nature's arrangements
as it has in California, the home of hydraulic mining.

Of the quartz Mines nothing need be said here—
since the methods of separating gold from rock will
be fully treated in a following chapter—except to
refer to the huge amounts of metal that the lodes
of the Sierra, have yielded ; especially the Great
Quartz! Vein: or “Mother Lode,” which has been
traced for 8o miles, and has been worked to an
enormous depth. :

1 Mr. Samuel Bowles, ‘“ Our New West.”
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CHAPTER IV

THE GOLD-FIELDS OF THE ANTIPODES

First discovery of gold in Australia— A convict’s hard luck — Early
discoveries hushed up-— Hargraves finds the New South Wales
deposits—The “‘rush ”—Melbourne folk alarmed—Gold found in
Victoria—Huge nugget found at Meroo Creek—Its effect on the
colony — Victorian  gold—Wonderful “‘pocket” struck — Over-
crowding of Melbourne — “Canvas Town” — Rapid growth of
Melbourne — Ill-feeling aroused by mining fees—Ballarat riot—
Gold-field extravagance—Curious plight of South Australia—Special
measures for gold-transport—The great nuggets of Australia.

A convicT working in New South Wales during the

‘thirties produced one day a small lump of gold

which he professed to have found in the earth ; but

being unable to point out the spot to the people,
he was haled before a magistrate and awarded
one hundred and fifty lashes as the penalty of having
melted down a gold watch. The magistrate apparently

did not reason that a man who had stolen a watch

would hardly be fool enough to publicly exhibit the

gold of its case as metal discovered in its natural state.

But those were days when suspicion and punishment

walked hand-in-hand among the ¢ ticket-of-leaves.”
Thus inauspiciously began the discovery of gold

in Australia. In 1839 Count Strzelecki reported to

Sir G. Gipps, the then Governor of New South

Wales, that in the Vale of Clwydd he had found a

deposit of auriferous sulphuret of iron, containing an
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insufficient proportion of the precious metal to repay
the cost of extraction. Two years later Dr, W. B.
Clarke, a Sydney resident, detected gold in the
vicinity of the New South Wales capital ; but, like
the Count, he was asked by the Governor to keep
the find secret on account of the difficulty of
maintaining order among 45,000 convicts that would
ensue were the news spread abroad.

At this time Australians were occupied with the
pursuits of sheep and cattle raising. They knew
nothing of gold-fields, for the Californian treasures had
not yet come to light. When, therefore, a shepherd
now and then walked into a town with a few ounces
of gold which he had laboriously picked out of the
rocks, he was regarded in much the same light as
the unfortunate convict, and set down as a robber.
The better educated colonists, who owned large
sheep-runs, little knew that, as they went their
rounds, they were literally treading on gold. Eight
years before the actual discovery of gold in 1851,
a Mr. H. Anderson, while walking over his sheep-
station at Ballarat with a neighbour, noticed a small
piece of shining white quartz streaked with a glit-
tering yellow substance. ¢ Here’s gold1” he cried,
handing the lump to his companion, who said,
“ Tut-tut, man, golden nonsense!” and made Mr.
Anderson so mistrustful of his own judgment that he
heaved the quartz at a pair of laughing jackasses near
by, and thought no more of the matter.

The scientific statements made with regard to the
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existence of gold by Count Strzelecki, Dr. Clarke,
and Sir Roderick Murchison during the ’forties
might have produced no results for many a long
day, had not gold been discovered thousands of miles
away in California, whither a large part of the Aus-
tralian population had migrated. Among the gold-
seekers was a Mr. E. H. Hargraves, who noticed the
resemblance between the geological formation of the
Californian deposits and certain districts with which
he was acquainted in Australia. In 1850 he returned
home to prove whether the pickaxe and cradle could
not be used with good effect in the Antipodes. Work-
ing at Summerhill Creek, near Bathurst, in February
1851, he discovered gold, and applied to the authori-
ties for a reward in compensation for the hardships and
expenses which he had had to meet. The Govern-
ment, only too anxious to check the emigration to
California, offered him a handsome sum if he would
show the gold-bearing locality ; and on his referring
them to the Lewis Ponds, Summerhill, and to the Mac-
quarie River, a sum of money was given him, which
two years later was increased to £10,000 and a pension.

As in California, the first scent of a gold-field
was the signal for a “rush.” From Sydney a mob
of men, women, and children trooped through the
Blue Mountains, leaving whole streets deserted, to
be bought up by foreseeing speculators, who in a
few months got their money back tenfold. Sydney
became a second San Francisco, with the same
tremendous rise of prices for both labour and the
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necessaries of life. Servants vanished into the back
country. Government salaries were doubled to keep
the various staffs from unavoidable debt and in-
solvency. In short, only a few persons remained
behind, and those few had to be well paid.

So great was the emigration from Victoria to New
South Wales that the Melbourne authorities became
alarmed. Something must be done to check the
draining away of all labour from the colony. A
reward was offered to any one who should find gold
within 200 miles of the capital. People soon came
to claim the money. Gold had been discovered at
the Plenty River, on the Yarra-Yarra, in the Pyrenees
Range, and finally in August 1851 at Ballarat.

Melbourne and Geelong were at once overtaken
by the fate of Sydney in an aggravated form. They
became like deserted villages. Geelong was so
stripped of its males that women crowded to the
doors to view any stray man who might happen to
pass through; the case of California exactly re-
versed ! There men paid heavily in gold dust for the
privilege of a peep at a member of the gentler sex
through the cracks of a shanty. In four months the
population of Geelong sank from 8291 to 2850 souls !

This state of things existed only for a short time,
as emigrants from China, Tasmania, South Australia,
and Europe soon-bégan to pour into Melbourne at
the rate of 2000 a week. Of these immigrants a
large proportion were very undesirable, being ex-
convicts from Tasmania, men returned from Cali-
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fornia, and the scum of adjacent colonies. Disorder
grew rife at the gold-fields, where a wild forest,
“honeycombed with hundreds of thousands of
ready-made graves,” tempted the villain who envied
a lucky digger to hurl him, wounded to death, into
the hole from which he had scooped a fortune.

Ballarat, Bendigo, or Sandhurst, and Mount
Alexander were the great foci of attraction. The
terrible roads leading to these diggings turned into
dust or mud beneath the tramp of tens of thousands
of people, all on treasure-hunting bent. Accounts of
huge nuggets unearthed from time to time kept the
excitement at fever pitch. Hungry crowds settled
like locusts on claims, and without waiting, in many
cases, to obtain a licence, began digging for dear life,
aided by the rocker or pan. Fortunes were made
quickly, as Australia, and particularly Ballarat, is
notable for the coarseness of its gold, which seems
in this continent to have largely escaped the grinding
to powder so noticeable in California. One man, who
had saved up £ 100, invested the sum in as many acres
of land, which two years later he sold to the diggers
for f120,0001 and there are plenty of instances
recorded in which a single stroke of the pickaxe or
blow of the spade enriched the worker for life.

One of the most remarkable nuggets came to light
very early in 1851, at Meroo Creek, New South
Wales. An Australian black, employed as a shepherd
by Dr. Kerr, amused himself with gold-seeking while
tending the sheep. He happened to see a speck of
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some substance glittering on the surface of a quartz
boulder, and chipped off a piece with his tomahawk,
and there, embedded in the rock, lay a mass of gold
which, when placed on the scales, weighed 102 lbs,
9 oz.—a value of over f4o000 sterling !

The arrival of this nugget in Bathurst—the centre
of the New South Wales industry-—produced a furore
which has been thus described by a local newspaper :
“ Bathurst is mad again. The delirium of golden fever
has returned with increased intensity. Men meet to-
gether, stare stupidly at one another, talk incoherent
nonsense, and wonder what will happen next. Since
the affair was blazoned to the world several gentle-
men of our acquaintance have shown undoubted
symptoms of temporary insanity. Should the effect
be at all proportionate in Sydney to its population,
the inmates of Bedlam Point may be fairly reckoned
as an integral part of the population.”

Victoria has contributed by far the largest pro-
portion of gold found in Australia. The diggers got
from the alluvial workings no less than 2,738,404
oz. in 1852, and 3,150,021 oz. during the following
year. To quote totals, between 1851 and 1895,
Victoria was responsible for 60,155,047 0z.; New
South Wales for 11,421,544 0z. ; while Queensland,
which only entered into serious competition as late
as 1860, came in a good third with 10,604,031 oz.
For the first two colonies 1851 and 1852 were the
golden years, since they witnessed the working over
of the rich alluvial deposits.  Probably the best
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record for washing comes from Mount Alexander.
A party of five men had sunk six holes to depths
ranging from thirty to sixty feet, without success;
and they were so disheartened that they determined
to give up after one more attempt. Before the
seventh hole was three yards deep they “struck it
rich,” with a vengeance. In eight hours 120 lbs.
troy weight of virgin gold was amassed, giving the
lucky men £5o00 to divide between them !

Such “strikes” were, of course, the exception ;
and October 1851 saw many folk returning disgusted
to Melbourne ; people who were unfit for the busi-
ness,—who had tried their hands, and found that,
instead of getting gold easily by merely scratching
the surface, they must work hard for it, experiencing
meanwhile much hardship and privation. Yet even
their dismal accounts did little to stem the tide of
immigration. Melbourne could not house all the
new-comers who poured in by every boat. Hotels
and lodging-houses overflowed. A city of tents—
aptly named Canvas Town—rose on the south side
of the Yarra-Yarra. ¢ The scenes in Canvas Town
were such as to jar upon the feelings of even the un-
refined ; and in that huddled assemblage there were
many delicate and sensitive persons plunged by cir-
cumstances into a vortex which the master of the
tent or hut had not anticipated. For the water-
police, and the female immigrants who arrived under
contract, hulks were secured in the bay.” 1

1 G. W, Rusden, ‘¢ History of Australia.”
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The hardships of this mode of life soon rendered
it imperative to provide decent shelter for those who
needed a refuge. Public and private subscriptions
were raised to build an ¢ Institution for Homeless
Immigrants.” The buildings, though rough, were a
cleanly contrast to the disgusting confusion of Canvas
Town, and were gladly used by nearly 8ooo people
in one year.

All this movement of population had lasting effects.
Before twelve months had passed, Melbourne had
doubled her numbers ; in a decade she rose from a
small town of about 25,000 souls to a large city of
190,000 inhabitants, Land which before the ¢ rush”
cost £68 per acre changed hands, thirty years later,
at £80,000; and to-day is scarcely purchasable. A
writer speaking of the 1857 Melbourne says: “Only
three short years ago, this undulating surface (North
Melbourne) was covered with grass, and dotted over
with gum trees. The traveller, as he sallied forth to
the bush, in those days gone by, would turn his nag
when at the highest spot, to take a last view of the
thriving capital of Victoria and the bright blue water
beyond, where some considerable shipping already
well attested the progress of a flourishing young
colony. Since then, however, all had been changed
into a wild and tumultuous development. The
waters of Hobson’s Bay were scarcely visible be-
neath a forest of five or six hundred vessels. The
grassy glades of North Melbourne were now a hard
and dusty surface, cut up everywhere with roads,
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and disturbed with the incessant noise of the traffic
to the interior.”?

No country has been more opened up by its gold
industry than has Australia. Gold brought settlers,
who, after the first rushes, turned from precarious
metal-seeking to more monotonous, but at the Same
time more certainly productive pursuits. Immense
sums were spent on roads, railways, and other public
works, which dotted the country over with large towns
distinguished by their fine buildings, streets, parks,
gardens, and reservoirs. The very areas on which
a solitary shepherd earned a scanty meal by tending
vagrant flocks, and where the emu stalked, or the
kangaroo listened for the approach of an enemy,
are now busy centres of industry, whose history
opens with the word ‘“Gold,” but now records the
advance of many-headed Industry.

An unfortunate feature of the early mining days
was the ill-feeling aroused by the collection of dig-
ging fees. The goldfields swarmed with people only
too ready to applaud the fiery eloquence of the pro-
fessional agitator, devoted to the breeding of quarrels
between the miner and the Government Goldfields
Police. Many men refused to take out licences ;
others grumbled at the amounts which they were
called upon to pay ; and so acute became the excite-
ment that in 1854 Ballarat won notoriety as the
scene of a serious armed collision. On the 6th
October a miner named James- Scobie was killed in

1 William Westgarth, ““ Victoria and the Australian Gold Mines.”

78



The Gold-fields of the Antipodes

a scuffle ; and public suspicion fastened itself -on one
Bentley, an ex-convict from Tasmania, who kept a
disreputable public-house called the Eureka Hotel.
A mob burnt his house, and would have lynched the
proprietor had not the police stepped in and rescued
him, to be afterwards tried and sentenced to three
years’ penal servitude. Three persons, who had
been arrested on the charge of burning the Eureka
Hotel, received much lighter punishments; but the
Ballarat people, considering the sentence unjust,
demanded their release. On this being refused, the
agitators got to work and spread sedition, which
terminated in a conflict between the mob and the
military forces under Captain Thomas. Several pri-
soners were taken by the soldiers. A mass meeting
unanimously chose an Irishman, Peter Lalor, as
the popular chief ; and on the 3oth November all
work was suspended preparatory to a second attack
on the Government forces. The rioters fired into
the camp. Three days later Captain Thomas took
the offensive, carried the Eureka stockade, behind
which the rebels had entrenched themselves, and
made 125 prisoners, besides killing a few dozen of
the defenders. The prisoners were despatched to
Melbourne for trial ; but instead of being awarded
the penalties they so richly deserved they were pro-
nounced “not guilty ” by the twelve “ good men and
true,” who saw in their conduct not an act of treason
but the deeds of heroes. So low had law and order
fallen in Victoria !
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Goldfield history, like other history, repeats itself.
Melbourne and Sydney were formidable rivals to
San Francisco and the inland diggings in their
scenes of extravagance. Though some miners
quietly amassed wealth, the majority of the lower
class acted up to the saying “ Easy come, easy go.”
Mr. Rusden in his interesting volumes gives us a
vivid sketch of the Australian spendthrift. ¢ For-
tunate gold scrapers flung their money broadcast in
scenes of luxury and debauchery. Stories were told
that many of them scorned to take change from a
barber when tossing him a pound sterling ; that a
roughly dressed man called a cab which he required
for the day; that when the driver replied that the
man could not have it unless for more than he would
like to pay—seven pounds—the novus homo threw
him ten pounds, and told him to light his pipe with
the difference ; and that in the very drunkenness of
enjoyment of their wealth many diggers lit their
pipes with bank notes.”' The shopkeepers did a
roaring trade, especially with men about to be
married, whose one ambition was to deck their brides
in the most expensive silks, satins, and laces that
money could buy. The more civilised criticism,
“That is very dear,” gave place to the complaint,
“ Haven’t you anything dearer than zhef?” and the
shopman was, of course, equal to the occasion. One
of the most peculiar features of the Australian gold-
rush—the strenuous efforts made by the different

1 « History of Australia,” ii. 543.
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colonies to keep their population at home-—has
already been hinted at. Adelaide, the capital of
South Australia, was deserted by thousands who in
1851 started for the Victorian diggings. Houses
were abandoned, property became unsaleable, and
business of all kinds was utterly strangled. As the
emigrants carried with them all the cash they could
raise, the banks, drained of gold, had to contract
their circulation. And when some miners returned
with 50,000 pounds’ worth of the metal, they found
themselves in the extraordinary plight of being unable
to sell it, because there was no money available for
its purchase! The Government, to cut the Gordian
knot, authorised the issue of notes against the ingots,
at the rate of seventy-one shillings to the ounce, the
notes to be legal tender ; and in the following year
permission was obtained from England to coin gold
tokens of five pounds, two pounds, one pound, and ten
shillings respectively. Paper money then decreased,
while credit and confidence were at once restored.
To facilitate the return of the population, and to
ensure the influx of goldw on by South Australians
into their own colony, the authorities cut a road
through the “scrub” for a hundred miles, and
organised a system of convoys to escort gold from
Victoria to South Australia. Crowds of emigrants
willingly paid the two per cent. charge made for
transport. The first convoy returned with 6000, the
second with 19,235, the third with 28,206 ounces ;
so that this colony, which in forty-five years mined
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only half a million ounces from her own territory,
quickly amassed wealth which, when the rush was
over, led to a rapid development of the country.

Australia is as rich in “lode” gold as in “free”
gold. The quartz of the mountains has yielded very
remarkable returns ever since the miners overcame
their antipathy to improved machinery. Occasional
veins carried so much metal that the use of a mere
hand hammer proved remunerative. The Mount
Lyell lodes contained from fifteen to twenty ounces
to the ton of rock. The quartz quarried on the
surface was not, at first, sent to mills to be crushed.
Only fragments from which gold peeped received
attention ; and even after mills were erected the
methods of treatment were so imperfect that only
the richest quartz yielded a profit. But with im-
proved processes as much as £4000 a week became
quite ordinary earnings for a well-situated mill.

Australian gold-mining owes so much of its
romance to the large nuggets which, especially in
Victoria, brought sudden fortune to some miners,
that a page or two will be devoted to these interest-
ing masses of metal.

The formation of nuggets has been explained in
various ways. Some authorities suppose that they
have grown in the alluvium, and have been gradually
increased by deposits of metal from the chemically
charged water which for ages percolated the stratum.
Others are unwilling to accept this theory ; preferring
to believe that nuggets are the result of fusion. The

problem has not yet received a definite solution. It
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is certain, however, that Australia’s nuggets are never

likely to be surpassed in size.

Appended is a list of

the largest specimens, the date and place of their
discoveries, and their respective weights ' :—

Nugget.

Date of Discovery.

Place.

OV PN NP WNH

[~}

24.
25,
26,
27.
28,
29.
30,
31,
32.
33.
34.
35.
36.

. ‘“The Welcome Stranger "

‘“ Welcome Nugget”
¢ Blanche Barkly”

. Heron Nugget...

i Bespirandum”

".I'D.asé;ml;e -

Feb. s, 1869
June 15, 1858
August 27, 1857
Jan. 31, 1857
1857

Nov. 1, 1858
July 1851
Sept. 8, 1854
Jan. 20, 1853
June 1855
Jan. 22, 1853
March 29, 1855
August 1860
March 1857
1860
February 1861
Oct, 22, 1856
May 1856
May 1858
Oct. 22, 1855
Feb. 1, 1854
April 1860
October 1852
March 6, 1855
November 1857
Jan. 15, 1858
1856

March 1855
1853
February 1853
1851

January 1852
1854

1860

1852

May 1860

Dunolly, Victoria
Ballarat

Kingower, Victoria
Ballarat

Dunolly
Bursadong, N.S. W,
Bathurst

Ballarat

"
Maryborough
Ballarat
Mt, Alexander
Ballarat
Kingower, Victoria

” ’”

” ”
Daisy Hill, Victoria
Taradale, Victoria

1 ”
Mclvor, Victoria
Ballarat
Castlemaine, Victoria
Bendigo
Ballarat

Maryborough
Taradale, Victoria
Ballarat

”
Bathurst
Bendigo

”
Castlemaine
Bendigo
Kingower

Weight
in Oz

2268
2217
1741
1619
1363
1286
1272
1177
1117
1034
I0I1
1008
834
810
8og
782
715
648
648
645
625

573
571
540
537
524

371
368

338
338
304
288
230

s e el

! Compiled from a list made by Mr. William Birkmyre.

83







CHAPTER V

WESTRALIA

Sterile character of West Australia—Gold at Coolgardie—A lucky find—
Another lucky find—The luck of ‘‘ Hannan’s ’—The Westralian fields
—Coolgardie—Wind and Dust—Want of Water—*¢ Dry-blowing ”’—
‘“Hannan’s Brownhill” and ‘Great Boulder”—The Coolgardie
Water Supply—A pipe 328 miles long—Description of the pipe line
—Effect of Gold discoveries on Australia,

RAPID as has been the development of Eastern

Australia since the first discovery of gold, an even

more remarkable rate of progress is transforming

the—till comparatively lately—waste expanses of
the most western colony. . At the time when diggers
first swarmed into New South Wales and Victoria,

West Australia was a mere No Man’s Land, unin-

habited except by aborigines and a handful of

convicts ; and probably only a very few people ever
suspected that among the sandhills lay treasure
which, thirty-six years later, should open for Australia

a second era of gold-mining.

The Kimberley field, in the most northerly part
of the colony, was located in 1882, and “pro-
claimed” in 1886. But it was not till May or June
of 1892 that Messrs. Bayley and Ford, starting from
Southern Cross, set out on their memorable journey
which resulted in the discovery of the Coolgardie
goldfield, where they obtained 2000 ounces by
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merely smashing up the quartz with rude imple-
ments. Though their search was deliberate, the
actual find was, as so often happens in the history
of mining, a matter of pure accident. Bayley had
long prospected without success, and was returning
to Perth, the capital, very much “down in the
mouth,” when the lucky moment arrived. His
horse became restless in the night, and began to
kick and plunge so vigorously that Bayley went out
to coax the animal into quietude. Whilst on his
way he stumbled over what he at first thought to be
a stone, but which proved on examination to be
a huge mass of pure gold! A claim was at once
pegged out, and in four weeks f10,000 had been
realised. This claim stands near the centre of the
town which, after the inevitable “rush,” sprang up
like a mushroom and was christened Coolgardie, a
name familiar to the ears of many people who take
little interest in mining affairs.

The Pilbarra Goldfields, half-way up the west
coast, owe their origin to an equally trivial incident.
“It appears,” says Mr. A. G. Charleton, in The
Engineering Magazine, “that a discerning youth of
tender years picked up a stone to throw at a cow
(some say a crow), and, noticing that it contained
gold, reported the fact to the ‘Warden.’  This
gentleman was so excited at the news that he flashed
the intelligence by wire to the then Governor of the
Colony, informing him that a lad had picked up a
stone, to throw it at a crow—but forgetting to add
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that he had seen gold in it! The Governor, much
surprised, but moved with curiosity, wired back:
‘Yes ; and what happened to the crow ?’ (or cow).
This elicited explanations which led to the pro-
clamation of the district as a goldfield, and in conse-
quence of the rush that followed in the same year
(1888) 3493 ounces of gold were obtained.”

Twenty-four miles from Coolgardie is Kalgoorlie
mine, otherwise known as % Hannan’s,” the scene of
many wonderful “finds,” notable among which was
that of a man who, to while away his time one
Sunday, began to prospect under his tent and struck
a rich “pocket.” Unfortunately for him, he was so
excited that he gave away the secret before he had
pegged out his claim, and therefore forfeited all rights
to ground other than what his tent actually covered.

Through accidents such as these West Australia,
shut off by the desert from the eastern diggings,
came into her own, despite the prophecies of geolo-
gists that the colony could not, according to scientific
laws, contain any gold whatsoever. There are now
seventeen recognised fields in West Australia:
Kimberley, Pilbarra, West Pilbarra, Ashburton,
Gascoyne, Peak Hill, Murchison, East Murchison,
Mount Margaret, Yalgoo, North Coolgardie, Yilgarn,
Coolgardie, Broad Arrow, East Coolgardie, North-
East Coolgardie, and Dundas. Each field contains
many mines, and between them they cover a total
area of 324,569 square miles—eight times that of
England! So much for the geologists !
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The Coolgardie fields, on which our attention will
be centred in the following pages of this chapter, lie
about 350 miles east of Perth, on a plateau elevated
more than 1200 feet above sea level. The plateau
is crossed by a succession of sandy ridges, their
crests separated by shallow valleys running north
and south. Sandstorms and flies are its chief draw-
backs. Whirlwinds, called ¢ willy-willies” by the
aborigines, spring up suddenly, spin madly along,
seizing in their vortex dust, paper, and any other
small objects which they may meet, and as suddenly
die down. Unpleasant as they are, the high winds,
which blow continuously for weeks together, are
worse. An idea of their effect on the population
may be gathered from the fact that fences four feet
high have been completely buried by the sand-
particles they sweep along in less than two years.

The great need of Western Australia is water.
The annual rainfall averages but a few inches.
Hence mining has, in many districts, to be carried
on in a fashion accommodated to natural conditions.
Water being absent, but wind very present, the
shallow diggings are worked by the ¢ dry-blowing”
method. After the alluvium has been well shaken
to bring the larger lumps to the surface for removal,
the workman pours a panful of the “dirt” from a
height of four or five feet into a second pan on the
ground at his feet. He stands edge-ways to the
wind, which blows away some of the dust but allows
the heavier gold to fall perpendicularly. The pro-
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cess must be repeated until only a little rubbish
containing the gold is left. Then the miner begins
to blow with his mouth, and as soon as he has
removed what he can in this manner, he finishes off
the separation with a little of his precious water.
Corresponding to the cradle of river gold-washers
is the “dry-blower,” consisting of a couple of slant-
ing frames fixed on legs so that the miner can shake
the contents backwards and forwards, like a servant
sifting ashes and cinders. The dirt, fed into a
hopper having a bottom pierced with large holes,
passes down the inclined screens, on the way losing
its finer particles, which fall through. The coarser
stuff passes over the end, while the gold flakes and
nuggets collect behind the riffles placed to catch
them. The fine matter is treated by hand in the
manner already described. Twelve hundredweight
of dirt can be treated by a “dry-blower” of this
kind in one hour. More elaborate patterns, fitted
with bellows to produce an artificial air current,
handle several tons in the same time,

“ Hannan’s Brownhill” and ¢ Great Boulder ” are
two of the principal lode mines. Their yields have
been prodigious. In “The Land of Gold” Mr.
Julius Price describes these two properties as he
saw them a decade ago, when operations had only
recently been begun by the proprietary companies.
He descended the main shaft of Hannan’s Brownhill,
and, he says, “I was astonished to find that the
whole place was positively sparkling with gold. I
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had often pictured to myself what a gold mine would
be like, but in my wildest dreams I had never
imagined anything to equal this. The man (a miner)
must have knocked out at least a hundred pounds’
worth of ore during the few minutes I had been
watching him in this veritable Aladdin’s Cave. It
absolutely made my mouth water to take up some
of the lumps of stone lying loosely at my feet, whilst
I could not help trying to realise the feelings of
this poor digger, finding himself quite alone and
surrounded by all this untold wealth which he was
getting out for the benefit of others, whilst he him-
self was only earning £3, 10s. per week!” At the
time of his visit the manager had under lock and
key from twenty to thirty tons of pure gold!
This brief account of Westralian mines—brief it
must be, through limitations of space—may fitly con-
clude with a glance at a huge engineering feat which
has been performed in the interests of the goldfields.
In almost all other gold-bearing districts of the world
the metal has been found not far from a stream or
natural reservoirs. We have already alluded to the
great Californian system of pipes and flumes ; and
the reader will remember that some of these aque-
ducts are of great length.  Unfortunately for
Western Australia, the climate and configuration of
the ground are such as to make it impossible to
store rain water in sufficient quantities within easy
reach of the mining centres. For separating gold
dust from gravel and sand wind may serve ;
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but the quartz-crushing mills cannot do their work
without a plentiful supply of water. Furthermore,
where a scarcity prevails, disease, especially typhoid
fever, is rampant.

The Government therefore determined to fetch
pure water from the nearest copious springs. These
happen to be in the Darling Range—near the coast
—three hundred and thirty miles distant. The difficulty
of piping the liquid is seriously increased by the fact
that the Coolgardie district lies very high, practically
a thousand feet above the source of supply ; not to
mention the existence of intervening belts of even
greater altitude,

Truly an immense undertaking, the execution of
which ranks among the greatest engineering feats of
an engineering age !

The contract for the piping, which figured at
£1,025,124—went to two Australian firms, Mr.
Meysham Ferguson, of Melbourne, and Messrs.
G. & C. Hoskins, of Sydney. Mr. Ferguson in-
vented the ¢locking-bar” pipe, used thoughout
on the scheme. The peculiarity of this form of pipe
is that it is made of steel plates of semi-circular
section fastened together along their edges with two
longitudinal “locking-bars” of soft steel, the flanges
of which are pressed on to the edges of the plates
until a tight joint is effected. Owing to the absence
of rivets and overlapping plates this type of conduit is
quickly made and offers remarkably small frictional
resistance to water passing through it. In com-
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parison with cast-iron or “built-up” pipes it also
scores under the heads of water-tightness, strength,
and economy in hauling and handling.

By the courtesy of the proprietors of Cassier's
Magazine we are permitted to quote the following
description of this colossal work.

The Helena River was the site chosen to provide
the supply for the fields, the flow being impounded
at a point five miles from Mundaring Station and
about twenty-five miles from Perth. Seventeen
localities in all were inspected, and the position of
the present dam site, where the hills converge to a
narrow space and the country for miles round is
flattened out, was apparently the best.

The top of the dam is 753 feet in length, traversed
by a neat iron lattice bridge over the crest, which is
100 feet above the bed of the river. The dam tapers
in thickness from 75 feet at the river bottom to
10 feet at the top. As a maximum the sheet of
water will be thrown back six or seven miles. The
quantity of water is set down at 4,600,000,000
gallons. Alongside the -dam is a tower which gives
access to a number of valves allowing the water to
be drawn off at various levels, while at the foot of
the wall a scour valve permits the removal of any
silt which may accumulate.

Exterior to the dam and a little lower down the
gully is the first pumping station, and the second
one is only a mile and a half from it, but 400 feet
above it. Here is situated a receiving tank with a
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capacity close to half a million gallons, In all
there are eight pumping stations and eleven tanks
or reservoirs, with capacities from half a million to
12,000,000 gallons. The main service reservoir is
308 miles from the dam, and its capacity is
12,000,000 gallons. The minor service reservoir
at Coolgardie holds a million, and the Mount
Charlotte reservoir at Kalgoorlie, two million gallons.
Receiving tanks of one million capacity were built
at five of the pumping stations. A reserve tank for
railway purposes was also built at a point along the
- route, and there are two regulating tanks holding
500,000 gallons.

The level of the water at the lowest off-take at
the dam reservoir is 340 feet above the sea, but so
rough is the country and rising, that within a little
over three miles an altitude exceeding a thousand
feet is reached. Twenty-four miles from the dam
the regulating tank is 1065 feet above sea-level, and
then it gradually drops 100 feet in the rz-mile
interval. The next regulating tank is only 476
feet above the sea. After this the water flows by
gravitation for 42 miles until it empties into the
reservoir, which is 700 feet above the sea.

The next pumping station, 63 miles away,
is 980 feet above sea level, and 321 miles farther
on is No. 5 pumping station, 1293 feet above sea
level. The level varies only 32 feet within the
next section of 46 miles, which terminates at
No. 6 station. In another short length of 32 miles
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a rise of 56 feet is experienced over the last. No. 7
section is 45 miles, and finds a rise of only 26
feet to No. 8 pumping station. Twelve miles
farther is the site of the main service reservoir, at
1610 feet above the sea, and 1270 feet above the
lowest take-off of the Mundaring reservoir.

From there the Coolgardie reservoir is 10} miles,
and the level 1515 feet above the sea, so that the
water will drop 95 feet to Coolgardie, and from there
to Mount Charlotte at Kalgoorlie, 27 miles away,
there is a further drop of 160 feet, for the last
reservoir is 1325 feet above the sea. Here, at a
distance of 325 miles from the dam, the pipes at
present terminate, but before long they will be
extended ¢ farther east.”

Through the 30-inch pipe—the longest in the
world—five million gallons flow daily into the heart
of the sandy desert. We shall hear no more of
Coolgardie folk paying 2s. 6d. per gallon for their
water, or of store-keepers guarding the water-bottle
more jealously than the whisky-jar. Abundance
has been brought from a distance equal to that
separating London from Berwick-on-Tweed ; not
to a huge metropolis, but to a mining town of a
few thousand inhabitants. And what was the wizard
which conjured up the scheme? Gold ; already
the creator of railways from the coast into the far
interior. The magnetic influence of the precious
metal has in half a century opened up Australia in
a manner even more striking than the development
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CHAPTER VI

THE GOLD-MINES OF THE WITWATERSRAND

Gold and War—Value of these mines—Nature of Transvaal deposits—The
Witwatersrand—*‘ Banket "—Value of the ‘‘ Banket” reef—The gold
output—The ‘¢ Essential Kaffir’—The labour supply—Recruiting—
Chinamen imported—How the mines are worked—How the ore is
treated—The cyanide process—Difference between Rand and other
gold mines.

SOUTH AFRICA !

These words spell two things for the world in
general and for Englishmen in particular — Gold,
the producer of War ; War, the consumer of Gold.
Search the pages of history through and through,
and where will you find a conflict approaching the
great Boer war in magnitude, which can be directly
traced to the hatred bred between nations by the
rich treasures that have for ages lain hidden beneath
the earth ?

The rights and wrongs of that dreadful struggle
between the unprogressive, but by no means des-
picable, Transvaal farmer, and one of Europe’s
greatest powers, we are not called upon to discuss
here. Both nations fought with the courage of their
convictions, determined to decide, whatever might be
the cost, whether South Africa should belong to the
Boer or to the Englishman. The wounds, physical
and mental, received by the combatants are scarcely
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yet closed. Severe commercial depression has fol-
lowed behind the chariot of the war god, and years
must still pass before the echoes of the contest
have died away.

For the regeneration of exhausted South Africa to
what do we look? To agriculture in the future;
but to Gold for the present!

At the outbreak of the war the capitalisation of
the Witwatersrand gold mines totalled £70,000,000
at par, and at market prices more than double that
value. During 1898 no less than 4,295,609 ounces
of gold were mined, representing £15,141,376 ster-
ling. While the fighting lasted, these wonderful
mines lay idle in most cases, the prey of inleaking
water which there were no pumps to stem, for the
workmen had either fled from the country or were
carrying rifle and bandolier in its defence. Divi-
dends fell to zero point. Thousands of shareholders
found themselves forced to sell their scrip at a
ruinous loss. But with the advent of British rule
the pumps got to work again ; stamps were repaired
and added to; all available labour—its amount
sadly diminished by the wealth that the Kaffirs had
accumulated as camp followers—collected ; and
the Transvaal goldfields entered on the second era
of their history.

The Transvaal mines are practically all reef mines.
We have, therefore, no romantic stories of wonderful
“finds ” such as play so large a part in the annals of
Orange Land and of the Antipodes. The Lydenburg
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district first attracted notice in 1876. The De Kaap
goldfields were discovered in'1884; and in 1885 a
man named Arnold, working on the farm Langlaagte,
broached the riches of the marvellous Witwatersrand
deposits. Johannesburg, city of dust and gold-dust,
was founded the following year, and in one decade
a community of a few hundred people had swelled
to a large town, which the census returns estimated
to contain 107,000 inhabitants. Land increased
prodigiously in value. Boers who had hitherto
lived frugally on their farms suddenly blossomed
out as the favourites of fortune.

What, then, is this district with the long name?
The Witwatersrand is a range of hills running east
and west, which separates the Limpopo basin on the
north from the Vaal basin on the south. At some
period early in the earth’s history subterranean
agencies heaved up the surface of the plateau, until
the strata were broken and so much bent that their
edges were exposed. The strata consisted of quartz,
sandstone, and igneous rocks, sandwiched between
which are layers of conglomerate, which from their
appearance the Dutch named ¢ banket,” or almond-
rock. The conglomerate contains very finely-divided
gold, auriferous iron pyrites, copper, zinc, and anti-
mony.

At the “outcrop "—i.e. the points at which the
edges of the sandwich are exposed—the conglomerate
is easily reached, and surface working is possible ;
but the farther the miner gets horizontally from the
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outcrop the deeper he must go before he strikes the
gold-bearing deposits. Owing to the ¢ banket ” strata
being fairly close together, a single vertical shaft may
cut through several in succession at various depths.
For the first year or two in the history of the Rand
goldfields deep-level mining was practically ignored,
because the ore was not considered to be worth the
expense of sinking deep shafts. Accordingly, atten-
tion was confined to claims within a few hundred
feet of the outcrop. But when the conglomerate
proved very rich, and when, in January 1890, the
May Deep Level shaft struck the main reef at a
considerable distance from the outcrop, the price of
deep-level claims rose rapidly, and “the dividing line
between valuable gold-mining claims and valueless
veldt receded farther and farther from the outcrop.”!

Experts have estimated that at 5ooo feet from the
outcrop the vertical depth will be only 2000 feet ;
at 8ooo feet, rather more than g4ooo feet; and at
a distance of three miles about 7000 feet. The
“Simmer and Jack,” sunk from a point 4000 feet
horizontally from the outcrop of the Main Reef,
. struck it when the shaft had reached a depth of
2400 feet, or rather less than half a mile.

As conditions in the Transvaal appear to be very!
favourable to deep mining, there are no physwal
difficulties to prevent the sinking of shafts one and
a-half miles deep. So far as operations have been'
carried, the reef has proved very reliable, bemg struck

¢

e
¢ The Gold Mines of the Rand,” Hatch & Chalmers
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within a few feet of the calculated depth. Mr. Hays
Hammond, one of the greatest authorities on the
metallurgy of the Transvaal, contributes the follow-
ing opinion to Cassier's Magazine :—

“1t is estimated that for every mile in length along
the course of the reefs, down to a vertical depth of
1000 feet for the dip of. these reefs, gold to the value
of about £10,000,000 will be extracted. This is a
conservative estimate—at least as applied to the
central section of the Rand. If we assume these
conditions to obtain to a depth of 6000 feet verti-
cally, we have the enormous sum of [£60,000,000
for each mile in length. It is not unreasonable to
suppose that these conditions will be maintained
along most of the central section, say for a distance
of ten miles, in which case we would have an auri-
ferous area, within practicable mining depths, con-
taining upwards of £600,000,000 value of gold.
It is less safe to make any prediction of the gold
product to be expected from the east and west
sections ; but it is perfectly safe to say that the
output of these sections would very greatly augment

év - the amount I have named. Messrs. Hatch and

.

| Chalmers, well known engineers of extensive South
% | African experience, compute the available gold from
| these portions of the Rand at £200,000,000.”

= A treasure well worth winning! During the eight
months preceding the outbreak of the Boer war
in 1899 the Witwatersrand produced f£12,405,032

sterling, But for the necessary stoppage of the
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mines the year’s take would have touched twenty
millions sterling, a figure that rivals those of the
most palmy days of California and Australia. No
less than 71 per cent. of the yield came from the
central (Johannesburg) section of the Rand ; and 24
per cent. was raised from the deep-level workings.

The total gold product of the Rand in that year
represented a quarter of the gold mined throughout
the world; and with a steady development South
Africa will undoubtedly take first place among all
Eldorados.

From other goldfields those of the Transvaal differ
in one important particular, viz., in the labour used.

Here all purely manual, and some_skilled work, is |

performed by natives.. The. Kaffirs, or “boys,”
as they are universally called in South. Africa, drill,
shovel, Tay tracks, do the timbering, tramming,ore-

sorting, stoking, &c. Skilled labourers, such as

fitters, carpenters, engine -drivers, are of white
nationalities, and command very high wages.

The ¢ Essential Kaffir ” sell deserves.his.adjective.
Without his help the gold-mines could never-have
been developed, as the climate, though healthy, soon
tells upon the European or American who has to do
hard physical work below ground. There is the
further difficulty that where white and coloured men

are engaged on the same job, the nature of their ';
respective duties must be clearly separated, the white -

_directing, the others obeying. If well supervised, the
Kaffir can use the pick or drill as effectively as he did
101
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- his assegai before the white man put a stop to inter-

*~» tribal raiding.
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A’Aproblerp which African mine-owners have had
to face from the beginning is that relating to the

“supply of labour. By nature the Kaffir is a lazy

| fellow, well content to till his little maize plot—or,
rather, let his wives till it—sit in the sun, and smoke.
His one incentive to labour under the sway of the
white man is the desire to accumulate wealth which
will enable him to buy wives—or more wives if he
be already married—an estate, and the finery in
which he loves to deck himself out—the “top-hat”
of civilisation forming an important item in his
wardrobe. Before the war over 100,000 natives
were at work in the mines. The war either
frightened most of these away, or gave them em-
ployment as bullock-drivers. Those who went stayed
| away ; those who remained in the Transvaal earned
sufficient money to retire for a long time to their
kraals. So that when the fighting was over labour
became very scarce. Experts estimated the shortage
“of hands for the mines alone to reach 129,000 ; and
agriculture to be proportionately handicapped.

It had been found necessary, as early as 1893, to
establish a Native Labour Department for providing
an adequate inflow of workmen. The northern parts
of the Transvaal were first tapped by white men
who travelled about engaging the Kaffirs to work
under contract for stated periods of service. A
depot was established at Pietpotgieter’s Rust; another
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at Zandfontein, and a third at Pretoria, the intervals
being broken by buildings to serve as shelters and
rest-houses for the gangs travelling south. Every
recruit had to be vaccinated, fed, and housed. From ;e
Pretoria the Kaffirs were carried by train to the
Rand, where they occupied the compounds adjoining
each mine. The system worked very well, as it
protected the natives both on their journeys and
when “in residence” at the gold-fields.

But, unfortunately, licences for the sale of alco-|
holic drinks were freely granted by the Boer autho-! ||
rities to traders in the compounds, who did a brisk | ©
business with the Kaffir, to whom ¢fire-water” is
the summum bonum of life, and to be indulged in as
freely as funds permit. So, while on the one hand
some men made fortunes out of the traffic, on the
other the efficiency of native labour was so much
impaired as to provide the ¢ Uitlanders” with a
genuine grievance against the Boer Executive, which
looked callously on.

The recruiting system has been revived, but not
with its former success. For two years depression
reigned supreme in Johannesburg ;. the mines were
many, but the labourers were few. At the end of
December things had become so desperate that Sir
George Farrar moved a resolution in the Transvaal
Legislative Council to the effect that the Govern-
ment should introduce an Ordinance ¢ providing
for the importation of indentured unskilled coloured
labourers to supplement the labour supply of the
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Witwatersrand.”  The matter was referred to the
Home Government, and, after warm discussion in
the House of Commons, the Transvaal received per-
mission to introduce Chinese labour under. certain
restrictions, Round the question of the ¢ yellow
invasion ” violent controversy has raged; those
favouring the importation of Celestials urging that
without some such measure the Transvaal must lapse
into bankruptcy, and the supply of African labour
could not possibly meet the demand; their op-
ponents warmly upholding the view that with time
Kaffirs would flock in, and that in the meanwhile
much greater use might be made underground of
labour-saving machinery, which is strikingly absent
from some South African mines.

Anyhow, a batch of 1047 Chinese arrived on June
10, 1904, en route to the New Comet Mine, and
before the end of the year 19,444 pigtails wagged in
the compounds of the Rand. There is no workman
in the world to beat the Chinaman for docility,
quickness, and industry. He has already made his

{'mark on the output ; and very probably the Kaffir,
seeing that he no longer has the mine-owner at his
mercy, may become scared and seek a job before all

i the berths are filled up.

From the labour question, which has become the
peg for partisan orators to hang up their wares on,
let us divert our attention to the actual working of
the mines,

The Rand is dotted over with tall chimneys, huge
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wheels, and ugly buildings containing mills, hoisting
engines, and pumps. These indicate the mouths of
shafts, which are vertical or inclined, according to
the position of the property.

We will suppose that the particular mine taken as
typical of the Rand ¢ propositions,” as a Yankee
would say, is at a distance of 5oo feet from the
outcrop of the reefs, runs 2000 feet east and west,
and 1000 feet north and south. Being so near the
outcrop, the portion of the reef underlying the pro-
perty dips at a big angle to the horizontal. The
manager therefore sinks a vertical mainshaft near
the boundary vertically nearest to the reef; and
when the reef has been struck continues the shaft
parallel to the reef in the stratum beneath it. From
the shaft, at different levels, usually 150 feet apart,
“cross - cuts” are made north and south into the
reef, and from these again “drives” are cut east
and west through the reef itself. The drives are
connected by ¢ winzes,” which, together with the
drives, divide the reef into blocks——called “stopes”
—of ore. The operation of cutting out the blocks,
removing the valuable parts, and filling in the
cavities with the rubbish, or with material lowered
from above, is termed ¢stoping.” ¢ Underhand”
stoping signifies the method of working downwards
from an upper drive to the drive below, while
“ overhand ” stoping expresses the reverse process.
In the first case—underhand stoping is most usual
on the Rand as being more easily learnt by unskilled
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labourers—the ore is shot down the nearest winze
to the level below, where it is caught in cars, and
transported through the cross-cuts to the shaft.
The latter has a section varying in dimensions
within timbers from 11 feet by 5 feet to 26 feet
by 6 feet; is strongly timbered at the sides, and
divided into several compartments for skips and
cages.

Should overhand stoping be adopted, the roof of
the level is strongly timbered or protected by a strip
of reef left over it. The miners then get to work,
hacking at the roof, passing good stuff through a
vertical “ ore pass” into the cars in the level below,
and building up a sloping bank of rubbish which
has its upper face parallel to the lower surface of
the stope. Sometimes ¢ breast stoping” is preferred,
t.e. attacking the block almost vertically, so that it
may be termed a very perpendicular variety of the
underhand method.

-~ Ore is loosened with the aid of dynamite placed
in the bottom of holes drilled by hand or machinery.
The high price of this commodity, when the Boers
held the monopoly of supplying it, was one of the
chief causes of friction between the Uitlanders and
the Pretorian Government.

The “banket” is made up of white quartz pebbles
cemented together by a bluish substance containing
iron pyrites and gold. In the beginning of things
the three materials were probably merely mixed
without adhesion ; but at some later period, when
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the granite pushed up the reefs, great heat forced
and combined them into their present condition.

When a reef is very thin—sometimes it dwindles
to a few inches—the miners are obliged to hack
away a sufficient amount of the native rock on
both sides to give them room to work in. A part
of this useless material serves to form ¢ stulls,” or
supports, between the walls of the lode.

From the mines the ore is wound up in skips and
tipped automatically into ore bins or trucks, which
carry it off to the sorting-house. There it is fed
into a hopper, washed, and dropped, a litlle at a
time, on to the sorting table or sorting conveyor,
according to the practice of that particular mine.

The former is a circular, revolving counter, 30
feet or more in its external diameter ; the centre
being an open space 6 yards in diameter. ‘“Boys”
stand all round on both sides and, as the table
slowly revolves, pick off all the rubbish. A scraper
is continually shooting what passes their inspection
into a crushing machine, which pounds it into lumps
about the size of road-mending granite.

In some mines the table is replaced by an endless-
belt conveyor, an American invention.

After the preliminary crushing the ore is trans-
ported by trucks or indiarubber belts to the mills,
where great stamps stand in a double row, each
stamp fed by its own bin. A heavy vertical bar,
shod at the bottom with a steel shoe g inches in
diameter, and furnished with a projection near the
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top, is raised and dropped go times a minute by
a cam on a horizontal revolving bar. It falls about
9 inches, and crushes the ore, fed by a hopper,
against a steel die of equal diameter. Altogether,
the pestle weighs upwards of (2000 1bs.

The pulverised material, called pulp, passes through
fine screens on to inclined copper plates coated with
mercury, which swallows most of the fine gold, and,
when fully saturated, is retorted to separate the metals.
About 40 per cent. of the gold stays in the ¢ tailings,”
which have to be treated chemically. They are first
shaken in a “ Frue ” vanner, an endless belt which is
given a lateral and a progressive motion simultane-
ously, while a stream of water passing over the stuff
removes the lighter portions—called ¢ slimes.”

The ¢concentrates,” or heavier parts, are now
lifted by buckets on the circumference of an enor-
mous wheel into a trough, through which they flow
into the cyanide vats, of a capacity of some hundreds
of tons each. The vats are filled with a solution
containing 2.25, 2.0, or 1.0 per cent. of cyanide of
potassium, which, like mercury, has a great affinity
for gold. After soaking in this solution for a week,
the concentrates are drained, the solids being cast
out on to the tailing heaps which plague Johannes-
burg sadly during high winds, and the solution is
taken to the precipitation boxes. The gold must
now be separated from the cyanide, with which it
has chemically combined. [ So to the potassium is
thrown food which it likes even better than gold, )

']
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Gold-mines of the Witwatersrand

—zinc; and as it absorbs this it lets go of the
more precious metal. The gold settles in a shining
deposit, which is dried and melted in crucibles.
And so, at the end of several days, there is seen
a solid ingot containing 8o per cent. of gold and 1o
per cent. of silver,

This short account shows the reader how vastly
more complicated reef mining is than placer mining.
The simple pan, rocker, or sluice, have been replaced
by machinery of a high order, and by chemical pro-
cesses discovered after much careful laboratory re-
search. The prevalence of machinery, the absence
of the individual miner working for his own hand, the
good supply of water, the abundance of provisions
and other necessaries, all distinguish the Witwaters-
rand from the goldfields of Australia and America.
Almost from the very first days, the Transvaal gold
has been attacked by companies backed up by
capital, under conditions which lacked the usual
hardships of the goldseeker’s lot.
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CHAPTER VII

THE ELDORADO OF THE NORTH

The Excelsior arrives in *Frisco Bay—California upset—The Yukon district
—The early approaches thither—Forty-Mile—George Carmack’s find
—A unique episode in gold-mining history—The reward of laziness—
Wonderful earnings—Melting the ground—The “clean-up”—Fortunes
made—A rush to the Klondike—The Chilkoot and White Passes—
Down the Yukon—Terrible mortality among baggage animals in the
White Pass—Growth of Dawson—High prices—Dawson of to-day—
The Klondike ¢‘placers”—Mining laws—How Alaska is being
opened up—The White Pass Railway—Alaska’s future,

ONE July day in 1897 a small steamer, the Excelsior,

steamed into San Francisco harbour with a cargo

that would have shamed many a Spanish galleon
of old times. The passengers were miners, their
faces scarred by much hardship and privation,

About their personal appearance there was beyond

this nothing remarkable; but they brought with

them, tied up in sacks, skins, old clothes, tins, jam-
pots, and every imaginable article that would hold

it, gold dust,—precious gold dust and nuggets, a

full ton in weight. From that moment millions of

tongues began to wag about the marvellous Tom

Tiddler’s ground in Alaska and North-West Canada,

where gold could be got almost for the trouble of

picking it up. So the report ran, and gossip soon
bred a fever which caused men of all classes to quit
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their work and hurry off to secure in the distant
goldfields, after a few months’ labour, enough wealth
to furnish them with a comfortable livelihood for
the rest of their lives. The “rushes” to California
and the Australian goldfields in the middle of the
century were paralleled, even if not surpassed. Phy-
sical obstacles could not deter the adventurer—
clerk, mechanic, government official, or aristocrat,
the thirst for the precious metal blinded his eyes
to the coming and well-known terrors of precipitous,
snow-clad mountains. Off he went, full of hope,
but often miserably supplied with a proper outfit,
destined, in many cases, to leave his bones in the
passes, or at the bottom of the swirling Yukon.
The lucky few made their fortunes in these early
years of the boom, but they were the few.

Before proceeding to an account of the Yukon
goldfields as they are to-day, let us glance at the
early history of the discovery of the vast gold-
bearing gravel regions which cover many thousands
of square miles on both banks of the mighty Yukon,
a river ranking very high among the great streams of
the world in point of both length and volume. For
sixteen hundred miles the Yukon is navigable by
craft of the size of the largest Mississippi steamers,
and for five hundred miles above that by boats of
half that size. Rising in the lakes on the north
flank of the St. Elias Range, at about the 6oth
parallel of north latitude, the river makes a huge

sweep northwards ; at Fort Yukon, 350 miles north,
III
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just touches the Arctic Circle ; and bends southwards
again to its mouth. About 1600 miles up from the
sea is the great gold-scattered tract to which men are
hurrying, 300 miles nearer the Pole than St. Peters-
burg. At midsummer twenty-two out of the twenty-
four hours are brightened by the sun, shining down
with almost tropical heat. At midwinter darkness
claims an equal proportion of the day, and cold lays
an icy grip on the country which is not slackened
for months. Herein lies the main difference be-
tween the early Klondike and the other great gold-
fields of the world. A man might be lost in Cali-
fornia, Africa, or Australia, and yet manage to find
his way out. But not so here, ¢ Once in always in,”
after the winter had commenced ; and to lose one’s
way was to perish.

Until recent years the Klondike region—as large
as France—was practically a terra incognita, traversed
by a few Esquimaux, Indians, and half-breeds, and
here and there a white fox-hunting trapper. The
bears had the district pretty well to themselves.
In or about 1878 the first gold-prospector entered
the country, and from that time onwards small
parties of miners made their way into the Klondike
over the Chilkoot Pass from Dyea at the head of
the Lynn Canal. From the outset gold was found
in the bars of the Lewes River (the upper Yukon)
and its tributaries, but generally in unremunerative
amounts, considering the conditions under which
mining had to be conducted in a region so re-
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The Eldorado of the North

mote from civilisation. In 1881, however, paying
“placers ” were discovered on the Big Salmon River,
and five years later the Cassiar Bar was tapped. In
the autumn of that year miners struck ¢ coarse”
gold on Forty-Mile Creek, a feeder of the Yukon
which enters it just to the east of the boundary
line between Canada and Alaska. “The gold,”
wrote Dr. Dawson—who afterwards gave his name
to the chief city of the region—*varies much in
character, but is quite often coarse and nuggety,
and very large amounts have been taken out in
favourable places by individual miners. Few of
the men mining here in 1887 were content with
ground yielding less than 14 dollars a day, and
several had taken out nearly 100 dollars a day
for a short time.”

A “city ” quickly sprang up at Forty-Mile, whither
200 out of 250 miners of the district hastened:
and another at Circle, 100 miles lower down, in
Alaska, These soon expanded into places more
worthy of their title.

A year which will always remain famous in mining
history is 1896, when a miner named George Car-
mack, who had been diligently searching for eleven
years, tapped the riches of the Klondike River,
While roaming about with his Indian relatives and
friends, he started digging on the banks of the
Bonanza Creek, and soon found enough gold in
his pan to convince him that here was a fortune.
He at once hurried off to Forty-Mile to register
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his claim, and after giving some old acquaintances
the hint, he started back. This was in August, just
as the winter, which would effectively bar the people
of the outer world from entering, had begun.

In a few days all Forty-Mile was on the way, and
soon 350 men—who had the place all 7 themselves—
were shovelling at the richest-known gold deposits in
the world. Never had miners had such a chance!
They knew that for several months no one could
arrive to share the spoil. Fortunes were made at an
astounding rate. Carmack and three companions
washed out 1200 dollars in eight days; while on
the same creek two other men took 4oo0o dollars
in two days. Newcomers staked out Creek claims
farther and farther from the main stream of the
Klondike, until the people from Forty-Mile had all
been served. Presently the Yankee miners from
Circle City got wind of the find, and rushed up,
suffering terribly on the way from cold and hunger.

One of the most curious things connected with
this strike was the rich reward that attended an act
of sheer laziness. An ex-bar-tender of Forty-Mile,
who was too sluggish to go up to the top of the
Bonanza Creek, turned aside into a subsidiary Creek,
the famous Eldorado, out of which he made nearly

£600,000.
So rich was the “pay dirt,” that as much as
L£160 was taken out of a single pan. On-one

claim a nugget was picked up worth f51, on
another one worth £46.
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The gold took a lot of getting out, however, the
ground being frozen hard as iron. Yet the digging
must be done in winter, since after the spring thaw
set in every shaft became a well, owing to the
leakage from the upper gravel stratum, and be-
cause, though it would be impossible to wash the
dirt when the thermometer was many degrees below
zero, the abundance of summer water would make
the “ clean-up” an easy matter. While sinking the
shafts the miners had to use big fires to soften the
gravel. By the time a fire had burnt out, the
ground below it was thawed to a depth ‘of several
inches. Pick and shovel removed all the loose dirt,
which was thrown on to the “dump,”’ ready for
washing in the spring. Alternate firing and digging
gradually penetrated the crust of gravel to within
a few feet of the unworkable bedrock below, and
then the real excitement began, for the rich pay-
streak rests on the rock, which has caught all the
gold washed through the ground by centuries of
rain and movement.:

The last eighteen inches or so of gravel is laid
by itself on the dump and treated with special care,
that the dust and nuggets which it contains may
be secured. In deeper claims, 7.e. those where the
rock is overlaid by very deep gravel, it would be
too troublesome to dig out all the super-incumbent
“poor dirt” ; and small shafts are sunk to the rock,
and horizontal ¢“drifts” run from the bottom through
the rich strata. The frozen condition of the earth
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here aids the miner, by saving him the labour of
supporting the roof of a drift with timber props.

All the winter long the miners burnt and dug,
piling up great heaps of the precious dirt. With
the spring began the ¢ clean-up,” which yielded
most sensational results. Some men made money
at the rate of seventeen dollars a minute, and fortunes
of hundreds of thousands of dollars came out in
a couple of months. One miner was found looking -
very disconsolate, and on being asked what ailed
him he replied that for the last day or two he had
been making only 60 dollars per pan washed, in
place of the 100 dollars that his earlier washings
produced !

Of all the 300 claims staked out on Bonanza
Creek not one proved a failure. Many fortunes
were found in the sluices and pans; and even
among the refuse thrown away enough gold re-
mained to bring wealth to any one who cared to
work it over again.

At the end of the “clean-up” a large proportion
of the miners were ‘made’” men for life. Yet, by a
strange irony of fortune, they were so pinched by
want of food that one man offered half his wealth
in exchange for a single good square meal. The
first steamer down the river carried on board nearly
a hundred lucky miners, who, as mentioned above,
reached San Francisco safely with their spoil. ¢ As
the United States Mint was closed for the day,”
writes a witness of the scene in the:-New York
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Tribune, “when the miners arrived, they packed
their sacks of gold dust to Selby’s office. There a
picturesque collection of bags was produced. Some,
were made of deer hide, and held as much as £2500.
Several of the miners ran out of even canvas bags,
and were forced to put their gold in tumblers and
fruit jars, which they covered with writing paper.
They looked like fruit or jelly put up by country
housewives. All the bags were weighed, and then,
as fast as the weight was recorded, they were slit
open with a sharp knife and the contents poured
upon the broad counter, which had a depression
in the middle. The heap of gold dust looked like
a pile of yellow shelled corn.”

Thousands of gold-seekers of both sexes and all
classes were soon hurrying to Pacific ports, bound
for Klondike, not caring how they should reach the
happy hunting-grounds, as long as they got there.
The mining towns of Colorado and California were
deserted by their inhabitants, who turned what they
could into money and joined the rush. The fever
spread rapidly to inland towns, even to Europe and
Australia. Men of all ranks threw up their ordinary
occupations and shipped for Alaska. At Seattle,
Washington, half the police force resigned, and the
street cars had to cease running for lack of drivers.

By every mail came in fresh accounts of the
Klondike wonders, some doubtiess very greatly
exaggerated. The following, which appeared in the
Manchester Guardian of October 17, 1897, is, how-
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ever, the statement of a responsible person, Mr.
William Ogilvie, a Canadian Government Surveyor,
and as such may be trusted. ¢“Talking of the
reports of wonderful accounts of gold taken out in
a single pan, Mr. Ogilvie gave some of his own ex-
periences. He went into one of the richest claims
and asked to be allowed to wash out a panful of
gold. The pay-streak was then very rich, but
standing at the bottom of the shaft, looking at it
by the light of a candle, all that could be seen of
the pay-streak was a yellowish-looking dirt, with
here and there the sparkle of a little gold. Mr.
Ogilvie took out a big panful and began to wash
it out, while several miners stood about guessing as
to the result. Five hundred dollars was the top
guess of the miners, but when the gold was washed,
dried, and weighed, it came to a little over g5go
dollars.”

How were the gold-seekers to reach the land of
promise 7 Though no fewer than nine routes were
practicable in the summer, three only were generally
employed. The easiest and longest was an all-water
route, by steamer to the mouth of the Yukon, and
thence up the river, a distance of 4000 miles in all.
This occupied any period up to a month, though, if
the river steamer were unlucky, a much longer time
might be required to pilot her through the many
snags and sandbars lurking in the unsurveyed
channel of the Yukon. Impatient people therefore

preferred the overland route —some 2500 miles
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shorter—uvié the Chilkoot and White Passes of the
St. Elias Range. If he meant to utilise one of these,
the adventurer booked a passage to Juneau, where
the outfit—mining tools, cooking apparatus, clothes,
guns, and large quantities of provisions sufficient to
last for six months—must be purchased. Having
laid out his money to the best advantage, he pro-
ceeded to Dyea or Skagway at the head of the Lynn
Canal, according to whether his choice was the Chil-
koot or the White Pass. At either place, owing to
the shallow anchorage, the traveller often had to
wade ashore.! Then he rigged up a tent, and sought
porters to carry his goods to the foot of the Pass.
We will picture the fortunes of an 1897 gold-seeker
in the Chilkoot. First came a nine-mile tramp over
very rough ground to Sheep Camp, at the rate of a
mile an hour. He had to make several journeys
over this piece if carriers were few and his baggage
bulky. This took about four days. At Sheep Camp
wood was scarce and a fire sorely needed. Porters
having been engaged, the mountains proper must be
tackled. Absolutely no vestige of a trail existed over
the snowy plateaux which rose in front, cut across
by deep crevasses, the work of some raging mountain
stream. If a blizzard overtook the party—as very
often happened—they had to stop, roll themselves
up as best they might, and wait until the storm
abated. The last part of the ascent was terrible,
an almost perpendicular climb up rocks where a
boulder might easily be dislodged and sent crashing
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down on some luckless person below. ¢1 have
roughed it,” said Mr. Harry de Windt,' “for the
past fifteen years in Siberia, in Borneo, and in
Chinese Tartary, but 1 can safely describe that
climb over the Chilkoot as the severest physical
experience of my life.”

In 1898 an aérial wire-rope tramway was estab-
lished to transport baggage up this precipice, at the
rate of a cent a pound.

From the top the descent inland was so precipitous
that sleighs had to be “given their head,” as it was
impossible to hold them back. Then came a suc-
cession of journeys to Crater Lake, from which place
Lake Lindeman, the first of a chain, was soon
reached ; and a couple more days brought him to
Lake Bennet.

The traveller’s troubles were by no means over,
for he must' now buwild a boat, raft—something to
carry him five hundred miles through lakes and
rapids. This was a difficult job even for a pro-
fessional boat-builder, as trees must be felled and
cut into planks before he could think of beginning
work on his craft. If fortunate, he might possibly
pick up a ready-made skiff for 100 dollars or so.
Ten chances to one there was not such a thing for
sale. Of course, if the outfit did not include all
proper tools and materials for caulking the boat’s
seams, an advance became almost impossible. Here
is a picture of Lake Bennet in June 1898: “It was

1 Strand Magazine, October 1897.
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a busy shipbuilding port, turning out more boats
in a given time than probably amy other town in
the world, large or small. The skilled and the
unskilled were hewing and caulking, all bent upon
the one common theme of having a boat, and by
means of it reaching Dawson or some place in
near proximity to the goldfields. No more inspiring
lesson teaching man’s ingenuity and determination
could be found than this one of Nature's shipyard.
One and all seemed to have got suited and fitted,
and within a period of some two months not less
than two thousand craft—sail boats, scows, and
canoes, many of the lighter ones brought bodily
over the passes—were launched upon the still icy
waters of Lake Bennet.”!

Leaving the lakes, the voyager entered the Upper
Yukon, and soon reached the Grand Canon Rapids,
nearly a mile long, where the river is suddenly con-
tracted to a width of 100 feet. The waves run high,
and if the boat should be swamped, there is little
chance of getting out, as the sides are sheer rock.
From here to the White Horse Rapids, known as
“the Miner's Grave,” from the many casualties that
have taken place in their turbulent waters, is very
bad going. At the Rapids a portage must be made.
Lake Le Barge is next reached, a lovely piece of
water with practically no current flowing through
it. Then the river again, and its strong stream
carrying the boat sixty to seventy miles a day. On

1 ¢ Alaska and the Klondike,” A. Heilprin,
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past Little Salmon River to Five Fingers Rapids,
Rush Rapids, and Rink Rapids, after which the
dangers of travel are pretty well over, and the Klon-
dike is reached at last.

Should the White Pass have been chosen, the
difficulties of the mountains were lessened, partly
because the gradients are not so severe, partly be-
cause it has an altitude of over 1000 feet less than
the Chilkoot. The distance, about forty miles from
Skagway, the port of landing, could, under favour-
able circumstances, be covered in a day and a half.
From Lake Bennet the route is the sime as that
already described. During the “rush” of '98 this
Pass was largely used ; and sad traces of man’s
cupidity remained to mark the event. ¢ The Desert
of Sahara,” writes Mr. Heilprin, after crossing the
Pass in 1898, “ with its lines of skeletons, can boast
of no such exhibition of carcasses. Long before
Bennet was reached, I had taken count of more
than a thousand unfortunates (horses) whose bodies
now made part of the trail; frequently we were
obliged to pass directly over these ghastly figures
of hide, and sometimes, indeed, broke into them.
Men whose veracity need not be questioned assured
me that what I saw was in no way the full picture
of the ¢life’ of the trail; the carcasses of that time
were less than one-third of the full number which
in April and May gave grim character to the route
to the new Eldorado. Equally spread out, this
number would mean one dead animal for every
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sixty feet of distance! The poor beasts succumbed
not so much to the hardships of the trail as to lack of
care and the inhuman treatment which they received
at the hands of their owners. Once out of the line
of the mad rush, perhaps unable to extricate them-
selves from the holding meshes of soft snow and of
quagmires, they were allowed to remain where they
were, a food offering to the army of carrion eaters
which were hovering about, only too certain of the
meal which was being prepared for them. Often-
times pack-saddles, and sometimes even the packs,
were allowed to remain with the struggling or sunken
animal—such was the mad race which the greed of
gold inspired.”

After the 1897 rush Dawson, the “ Francisco of
the North,” as it has been called, sprang up on the
right bank of the Yukon in the angle between that
river and the Klondike. On the opposite side of the
Klondike is the town named after it. Early in 1897
Dawson was only a small group of huts, housing a
few hundred miners. No less than g5ooo entered
the Yukon country in the summer of that year, and
about 40,000 in the summer following. By the
autumn of 1898 Dawson counted at least 20,000
inhabitants, and had all the usual features of a
“boom” town. That is to say, most of the build-
ings were of a somewhat ramshackle nature; and
prices ruled high. Supplies came in very irregu-
larly by steamers from St. Michael’'s. The popula-
tion was not a mere horde of prospectors intent
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upon acquiring gold at all costs, but a medley in
which Counts, naval and military officers, scientists,
lawyers, pressmen, and storekeepers jostled one
another. You had your choice of three weekly
newspapers, several theatres (of a sort), an almost
unlimited number of saloons, and a couple of banks.
The insecurity of life and property usually associated
with mining towns did not exist here, thanks mainly
to the efficiency of the Canadian Mounted Police.
So much did people trust one another, that if a
purchaser entered a store, he said what he wished
to have, threw his bag of gold-dust on the counter,
and furned his back while the storekeeper weighed it
out. To watch him would have been flagrantly
“bad form,” as implying mistrust of his honesty.
One storekeeper did take a mean advantage of a
customer ; and he was promptly removed in a
manner resorted to in communities where rough
justice and revolvers form judge and executioner.

A Dawson hotel was not much to look at in those
days ; but what it lacked in comforts it made up for
in charges. A guest-room was generally innocent
of looking - glass, washing apparatus, candlestick,
window-panes (replaced by canvas). But for what
it could boast in the way of a bed 26 shillings a
night might be asked. Board cost about 20 shillings
more a day. Yet as regards the commissariat the
figure is not excessive in view of current prices.
Mr. Heilprin details some of these: oranges and
lemons 75 cents apiece ; apples 25 cents; potatoes
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and onions 75 cents the pound; butter 1 dollar
the pound ; eggs, presumably fresh, but ordinarily
with a stale inheritance, 2} dollars per dozen ; Bass’s
ale 2} dollars a pint; sugar 30 cents a pound.
Water-melons, for which the Yankee has a loving
tooth, could not be bought for less than 25 dollars
each; and in scarce times a cucumber fetched 5
dollars. Hay touched tremendous prices— 1400
dollars per ton.

All this has, of course, been changed by the im-
provement in methods of communication. From
the middle of May till the middle of October about
fifty-five stern-wheel steamboats ply between Dawson
and St, Michael’'s, The pilots know the snags, bars,
and channel-ways of the Yukon as well as those of
the Mississippi. As the river in its broader parts has
a current of only three miles an hour, the powerful
engines drive the boats up the 1600 miles in about
nine days, and down in a much shorter time. When
the river freezes, the sleigh traffic begins over the
smooth ice at its edge, both from St. Michael’s and
from the upper lakes inside the passes.

Marvellous indeed is the change that has come
over the township, ¢ It has,” says a writer in Te
World’s Work, speaking of the year 1903, “a splendid
system of waterworks, a local telephone system, and
long-distance connections with the principal mines ;
telegraphic communication with the world, churches
of every denomination, large Federal and Municipal
buildings, and good schools. . .. The streets are
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all thoroughly lighted by electricity. Lines of steam-
boats along the wharves, loading and unloading, and
steam dredges at work in the river, give an animated
aspect to the water-front. Three years ago the in-
habitants of Dawson lived principally on dried and
canned meats and German sliced evaporated potatoes.
To-day fresh meat is brought in, frozen in winter,
and in refrigerator cars to White Horse in summer,
and all vegetables are grown in market gardens near
by. Nothing pleases the Dawson citizen more than
to entertain a sceptical visitor from the South at
table with lettuce, asparagus, green peas, or celery,
caulifiower, cabbage and carrots, according to the
season, grown in his own rear-yard.”!

About three miles up the Klondike River from
Dawson is the Bonanza Creek, the scene of the first
important finds. Following the Bonanza thirteen
miles or so the Eldorado Creek is struck. The trail
formerly used by the miners was much impeded by
morasses, through which the pedestrian ploughed
his way, trusting to his high waterproof boots to
keep out most of the wet. But matters have been
much improved since then, and the claim-owner
reaches his property without much trouble. In
winter sleighs are largely used over the streams, up
which a good dog-team will make the journey to
Eldorado in three hours.

A few words about the Klondike ¢ placers” or
surface claims. To the prospector the Eldorado

1 November 1903.
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looked unpromising enough, with its dense over-
growth of bushes, trees, and moss. He might easily
have passed through the valleys without suspecting
that under that shaggy mantle lay vast quantities of
«gravel” — pebbles chipped off the rocks of the
region by water and worn to smoothness—among
which lurked mingled clay and gold, the/latter in-
creasing in bulk at bed-rock level. A “creek” claim,
i.e. one including a length of the stream, is 250 feet
long, measured in the general direction of the creek.
The breadth varies with the nature of the slopes on
either side. If the slopes are gentle, the line drawn
horizontally at a level three feet above the edge of
the water, may run several hundreds of feet before
the rim-rock of the slopes is reached. So a maximum
breadth of rooo feet has been fixed by the mining
laws, A “river” claim can be staked out on one
side only of the stream, and has the same maximum -
area as the creek claim ; and a “hill” claim is simi-
larly restricted. All other placer claims are 250 feet
square.

The Canadian Government reserves every alternate
ten claims, which can be disposed of in the way most
advantageous to the authorities. Any trespasser upon
a Crown claim loses such rights as he may have
secured previously in private claims. To encourage
discovery, any miner or party of miners who strike
a new mine gets claims of double size up to two
members,

Though no miner can receive a grant of more
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than one claim in one district, he is at liberty to
purchase the claims of other people; and many
fortunes have been made by individuals who bought
what the previous owners considered to be worthless
properties. In order to prevent useless occupation
of a claim it is stipulated that if an occupier fails
to work his claim for seventy-two consecutive hours
he forfeits his rights to it, unless a satisfactory reason
can be assigned for his absence.

It would be tedious to enumerate the dozens of
other rules and regulations prevailing in the district ;
and it must suffice to add that illegal ¢ jumping” of
claims—an unsavoury feature of the Californian and
Australian goldfields—is unknown in the Klondike.

On the Bonanza and Eldorado, which by now
have been largely worked out, the primitive method
of panning has been replaced by scientific sluicing
and high pressure hydraulicing, The output of the
Klondike region showed, at least till 1902, some
fluctuation, but very large totals. In 1899 the miners
won 16 million dollars ; in 1900, 22} millions ; in -
1901, 18 millions ; and 20 millions in 1902.

Doubtless the time will come when more capital
than at present will be spent on large dredgers to
scoop up the deposits of the sand-bars and river
beds, and pass them through sluicing-boxes. With
an effective bucket-dredger, a very small yield of
gold per cubie yard more than repays the cost of
working, The method has been used, as we have
seen, very successfully in California.
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“Panning” at the junction of the Eldorado and Bonanza Crecks, Klondike.
The gold-secker partially fills the pan with gold, dirt, and walter,
and by a peculiar circular motion flips the lighter stuff over the lip
of the pan, while letting the gold remain at the bottont.
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“ Miners—gold-miners—have always done more
than any other class of people toward developing
the resources of the West. Were it not for the
discovery of gold in California of 1849 there would
not have been built a trans-continental railway until
many years after 1868, and to-day much of the
great country west of the Mississippi River would
be practically a wilderness.” These words,! written
of California, apply equally to North-West Canada
and Alaska. The development of the huge tract, as
large as all Europe, Russia excluded, during, the
last decade has been nothing short of phenomenal.
Alaska, like other sub-arctic countries, is subject to
great extremes of temperature—g5° Fahrenheit in
the summer, 70° to 80° below zero in the winter.
A person travelling up the Yukon in the warmer
months would be astonished by what he saw after
what he had read. Not a vestige of snow in sight,
but flanking the river matted, luxur