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MINING RESOURCES OF OREGON
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Gold Belt in the Eastern Part of the State Has an Area
of 14,000 Square Miles & Development in Other Sections,
\.

J

TANDING on the summit of the
S Beven Devils Mountains, on the
westeTn verge of ldaho, with tha
Spike River thousands of feet below, n
rsoeming thread of blue, and looking west-
ward, you may see range beslide range of
mouniains, bald of head, thelr
faces gunahed and wrinkled with canyons
and gorges and bearded with denss, dark
firs, cedurs and pines, Yhe unshorn growth
of the centuries, These are the thousand
glants thut hold and shield the ireasure
vaults Eastern Oregon.

Climb the stoeps of the Calapooin and
from Bonemia's rugged corest you may
look upon another array of sentinels,
whishered, like their brothers, with am-
jle beard 30 feet In jength. These are
ithe keepers of the gold in central Western
Uregor

Master Mount Pitt, 1050 feet in altituds,
and from this jce-crowned monarch of the
Cascades may review all the mults.
tude of treasures keepers of Bouthern Ore-
gon, that, wrinkled and bearded andsilent,
awalt the coming of the dauntieas oap-
tulns who hold the Keys to the adamant
doors; the cheerful, hopeful, tireless men
who have the secrel springe and
dare 10 break resisting bars.

Much of the mystery of the uplifting
of these hills and the phenomena of

dr enrichment with the metals which
human progress possible, remains
v much still surpasses mortal
rstanding. Through the centuries the
in the deapas have slowly, ofien

polnts far removed, and Hke turning
the massive leaves of a mighty book, un-
coversd stratum after stratum, leaf after
jeaf, of Nature's records as written In the
rocks, until somewhat of the great prob-
lem is known to men. And this unfolding
of the strata, with contempintion and
of their constituent <lementa,
and the embodded fos-
Ells tells something af the arigin, grow!p\,
decay, gredation and rebuilding of the
rocks. So the men, learned and unlearned,
eo-gpérating through past centuries, who
delved In and studisd the deeps have es-
1ablished the foundations of & sclence,
still far removed from perfection, and
named 1t geology.

Rocks are decaying, thelr elements tak-
tng new forms In growih of other rocks.
The sun, the alr, the waters, heat, cold,
electricity and the incomprehensibie chom.

yoratory of the earth are at work

ingly in
bullding new. Not long flnee geologists
and miners pmactically agreed that the
precious metals existed In avallable quan-
titles only In connection with & few pret.
ty well defined rock formations and under
limited conditions. Explorations of recent
years huve enlarged the number and areas
of metallic “habitats” and now when tho
cagie-eyed proapector encounters unfa-
miliar conditions he does not stop invest]-
gation., He subjects each showing of min-
pral he finds to test of knife, acld and
blow pipe, and to agsay, If avallable. Ha
heeds the aphorism, “Gold Is where you
find 1. However, the “UHkely' formations
are well known, and experience in the fleld
i Indispensable to him who setks for the
precious metals in the fasinesses of the
mountains. He knows that some of the
rocks don't carry gold,

Nearly every known mineral is found in
the hills of Oregon. To enumerate them
would be outslde the province of this
writing, which {s chiefly directed 10 an
extremely abbreviated presentation of the
copper, sllver and gold product and pros-
pects in the state.

Banstern Oregon Belt 14,000 Square
Miles.

The Easlern Oregon gold felds,
principaily In Unfon, Baker and Grant
counties, embrace an area of about 1400
square miles, an extent of couniry neariy
n: large as the combined areas of the
stales of Massachusetts, Rhode lsland and
Connecticut.

The mineral area herein designated as
Centrsl Western Oregon lles in the Coun-
tiea of Linn and Lane. Much of the area
of these counties includes the upper por-
tion of the Willamette Valley: while the
mineralized portions lle chiefly In the
Cascade range and s western foothills,
This mineral section, however, exceeds in
extent ul lesst one of the wealthy and
popuious Eastern Biates.

What s denominated hereln as the
Boutherm Oregon gold flelds covers the
counttes of Dougias, Josephine and Jack-
son, having an ares of approximately 5,-
o0 square miles, agaln surpassing In size
several of the Eastern Statea combined.

These comparisons are made for the
purpose of accentunting and making read-
iy clear to the hurried reader, the rela-
tive stzo af Oregon’s vast mineral domalin,
full of wealth and apportunities, yot with
& population of barely more than 400,000,

What power
be exalted? Why and how were the veins
of metals so deeply lald, like arteries and
veing In animel organisms, through the
bodles of the hills? Whence came
metals for galn of which men sacrifice
hemlth and lfe—and, after coinage, honor?

Man, physically. is insignificant. but he
bas accomplished much, considering he is
but &n atom o the unlversal economy.
He has no place whereon to rest a ful-
ceruan for the lever with which the moun-
talns can be Jlifted., and the long con-
tinued and conlinuing process of uplifi-

L ds without his help or
¥ ‘moves the leaser hills,
and penetrates the mountains. but be can-
nat raise them up To get possession of
the metals he prizes he, with power drills
and dynamite, probes the treasure-bearing
wvelirs very heartis of the ranges.
With - ' giants he removes cement

<{ hills, robbing them of thelr
{ he cannot restore them to their

i Jesile

of

you

learned

makes
unsalwy

€IS

comparison

position, struclure

lying

Beginning of Mountains and Land.
hiils begnn rise when the earwa
A crust of crystalline, shape-
hous) material, composed
priz, feldspar and mica, fused
., encompassed a molten
waz the primary rock.
3 which composed Lheso
and the lnter forms of rock existed from
the beginning From these primitive,
: ite rocks and the later erupted mat-
me &l the materinl for the asdimen-
rocks Chemical and mechanioal
ogencles acting on these materials have
produced an almost infinite variety of
rock formation.

Probably a reiatively thin sheet of wa-
ter, condensed vapors, covered this pri-
mary crust for a long period. The heat of
the huge, globular mass began to radiate
into space; ihe eanth was ooollng off
With thls coolieg shrinkage began. The
contiract et resistance from the
enCiomed mase As cooling and
shrinkage progressed in the deepening crust
It began to wrinkle, crumple, liIfting a por-
tion above the watlers at some points and
correspondingly depressing adjacent por-
tlons. Thus the formation of land, as
small islands or ridges began, Limited in
extient at first, thesse upliftings werze euc-
corded by subsidences, until some of the
corrugations became al Iast permanent
in the form of low islands of the primitive
rocks. As the then plastic crust cooled
and hardened, crmcks or fissures cocurred,
sometimes above the waters, less frequent.
ly below. Through these cracks Java poured
up, Increasing the height and area of the
isnd. This crupted matter fllicd the fis-
sures, overflowed and suppiled new mate-
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caused those mountains & |
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rial, Water atiascked this new matier
and the granite, hoth already in process
slow decomposition, and began the
work of bullding eedimentary rocks. Wa-
ter is the great universal eviveat. It
attacks absorbs and carries away ele-
ments of one rock 1o deposit them where
conditions favoer for the creation of new
rocks. It has been doing this from the
| begioning; it s dolpg so still, and pro-
diglously.

Creation of the Gold-Bearing Ledges,

An the process of =low uplifting pro-
gresaed, the waves worked steadily at the
shores, disintegruting the granites and
Invas 10 sand and sediments and deposit.
ing the tiny gralns of quartez in long,
submerged reaches, whers the sllica took
the new form of gneiss, schists, quartzite,
shulea or slatesa, These were the frst
stratified rocks., and were formed on the
bed of the primeval ocean

There was no life In those early periods
of the world's history. Ages pussed; the
cotling and shrinking proccsses continued;
murine life appeared, seaweeds grew pro-
digiously: multitudinous milllons af shell
, Neh swarmed the seas, died end left thelr
shelle to be mixed by the waves with sedi-
ments torn from the low-lying shores and
consolidated Into solld rock, thereafller to
he exalted for the -coming of the then
far-distant man. The pretly “aanimal Now-
ers™” of the sea, In myriada beyond com-
prehension, fourished in the yet warm
walers, died and left thelr falry skele-
tons as coral reefs, to become the lime-
stone of today. And this wonderful pro-
cexs still goex on in the warm Southern
sens, Pressute heat and chemical action

maiamorphosed some of the anclent lime-
stones Into marble, and Gow men guarry
it for lt= utility and beautly., Of these
skeletons from the anclent seas art wins

her greatest triumphs, and comimerce
makes & profit. Weind, wenderful story

lowily the crumpling granite rose until
permuenent Islands appeared above the
waves, the genesls of fxed and stable
|land. Borpe of these were the beginning
of the continent of North America,

Cycle fallowed eyocle; rock bullding went
on multiplylng forms in slructure and
mixture of elements, Osclilatlons between
soa and land (more piastic then than now)
disturbed the =in fan In places.
Gradually other sect s of the corrugat-
ing crust roge out of the ocean, forming
vast troughs or basins filled with bodies of
sea water, By breaking of weak burriers
eame uf theso waters were returned (o the
place whence they came, and evaporation
completed the removal these =aline
floods much of the salts bidng as=iml-
|inted or taken up in the earth, Coplous
| ratnfails filled the troughs with fresh wa.
|ter, forming vast lakes or inland seas
On the marshy shores and Islands of thess
lakes wvegetation prodigious und dense,
{unllke that of today. grew abundantly.
Pearlodical floods brought sllt, pebhles and
sand from the adjucent lan nnd buried
this vegetation, which becime at, then
coal, The superimposed deposits became,
under the pressure of other nccumulated
material, metamorphosed into  shales,
slales, sandstones. Successlve layers of
these deposits occurted, probably in part
altered while covered by the water where
subsidence had occurred There were

. varying with locallties,
|in the formatlon of conl depos Pre-
| adamite anlmals came In abundance,
=qmeo attaining enormous size. All these
were destroyed In some jater cataclysm
Their skeletons, with remalne of vege-
tation and sheile of extinct shell fish, are
frequently encountered by miners and sci-
aentists, wiGely dispersed on this continent.
The most wonderful of these are found In
Oregon and Wyomlng.

And eo, through soccessive ages, the
rocks grew, water, heat, pressure, me-
chanical mixing and chemieal action all
operating to destroy old forms and make
new. The crust still thickened, still con-
tracted, lHfted old mountains higher, rals-
ing new ones in cordllleras and trar
vorse ranges and continents, chiefly made
up of torm and ragged s became
tablished. Vaolcanoes threw ashes, cinders
and tufa high in alr and vt Imvap
down their sldea In the later movements
&5 crests of new corrugations they
necesearily Lfted all the stratifted sedi-
mentary rocks and llmestone beds resting
upon them, tilting the strata spward at
various angies. There wias great crushing
breaking and folding st such times, Fis-
sures, miles In length eracks and ssams
bétween strata, and through granite and
siruta, were made. Faulte descending to
grent depthe, tapped reservaolrs of maolten
rock which flowed out and over the land
in vast sheets. The shocks, occasloned
by breaking of the rocke and the settling
to rest of the divided parts, most have
prodyced earthguakes on the surface,
a breaking up of o ont  country
lessor parallel and we  flesures,
| conditions are most 1 re
quent fllling of the spaces
mutter,
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'k and became s part
“formation.” Sometimes metal-besr-
quartzs seems to have accompanied
porphyries, or, at least, to have In-
therein previous hardening of
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Throries Regarding Metal Deposits.

How and when metals became
deposited in the flssures, forming what s
known as lodes,
o subject
Argument

thrze

ledges or veins, has been
of much research, speculation,
and theorizing The mntter
| has pot been determined to the satisfac.
{tlon of all. It that more than
one “theory” s tocessary to fccount for
all the deposits. 1t Is conceded that the

primitive rocks contalned sl the chemical
elements forming, the «arih’s crust, in-
chuding the metalle minerals, gold, sllver,

copper, lead, etc Water is nature's
| grent solvent of the minerals When
heated and undsr pressure, and »ikaline,
it may be snild to be all-powerfyl It
has always been an active agent in dis-
solving clemenis from one gystem and
transporting t 0 other places for
combination h other clementa. Bon
waler contalns . gold., silver., copper.
lead, zinc, cobalt, nickel, mangurese, iron
apnd many other elements in solution
Carbon and organic matler act as Dre-
cipliants of these Into thelr various palts,
sulphides, tollurides,

Bome arguments support the theory of
metallic deposits In the velna (fAssures),
which were created beforw the general
ypheaval turned them edge up intlo thelr
present position. the exponénts clalming
this to be true particularly of the older
veins; but the frequent presence of ay-
riferous true fissure quariz velns, which
have cut through and across all strata
and formations in thelr loecsiities, cannot
Le explained on this hypothesis. Until
recently denunciations, hot as the theory,
were fulminated against all doubters
the doctrine of fire—that gold eame up
from the deeps molten, or sublimated,
then condensed on reaching the molst
and cooler upper reglons in the velns
There are several conditions lnexplicable
by this theory, not necessary to mettion
here. Bome argument §s made that the
metals are derived from adjacent rooks

Beoms

{ Or movement of water. ete

The “lhermo aqueous” theory
known canditions more completely than
do the speculations above referred to.
Water, more or less heated and alkaline,
takes goM, copper, silver, silice and all
veinstone materials fato solution. The
fiskures in the rocks aford channels for
ihe flow of this burdened liguld. Whether
the materials were ahtsorbed from the
depths, or upper rock formations, or both,
It undetermined. Sillea Is almost invari-
ahly a constituen! velnstone where gold,
silver 'or copper is found; oftem it com-

meels

]
prises practically all the gangue of these

of |
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and Jdeposited In the velns by the aetlon | expanded: gramcs, fowern

metal-bearing velns, In  this quarts
gangue the pure metals are often most in-
Umately intermingled with the densest
orystaliine material, the metals Nnely dis.
seminated all through the body of the |
quartz. Both the sllica and metal must
have been precipitated at the same times
and through the same agenoy—water,
Similurly, such depasitlon could have been
made In the cases where the metallie saits
occur, It is well known that copper Is
rapldly precipitated on iran from the wat.
efs of copper velna. The * . in
that the mineralized water, on reaching
upper zomes, is relleved of pressure and
heat, and. particularly ‘in the presence
of reagents, precipitates the minerals in
practicelly one operation.

In many plares iron,. and willea and
copper, have been found om walls and
roofs of old workings. Instances can be
soen in this siate. Geold, iron and silver
have besn extracted from soild mine
timbers which have been submerged for
a long time. Hundreds of persons, in.
cluding the writer of this, have obsgrved
the growth of regular quartz velns ear-
Tying precious metals, at Steamboat |
Eprings, In Nevada. In a bare, rocky !
valley, at the base of the foothllls of
Mount Davideon, some 12 miles from
Virginia Clty, several fissures traverss thy
iocality for a half mile. They carry hot,
mineralized water, Bome of these were
still over a foot wide Iin the early @s
Bteam and hot water jets them lssued,
Beyser-like, from vents along the fls-
sures, with a sound, appearance and reg-
ularity of the exhaust of a steamboat. The
fissures are numerous (sems short), and
nearly parallel. Their activity s de-
creasing, and some of the once open fis-
sures have been closed by quarts de-
posited by the waters, forming true
quartz fissure velns Some are parily
fillsd with quartz, and are being percep.
tibly closed from year to year, as ihe
observers can testify. The hot waler
can ba aeen In violent agitation, and its

of wvalues: by many handred millions of
dollars, heretofore unaniicipated.

1t is but & genersilon since the placer
miner tolled singly with plck, shovei and
pan in his work of getilng the go!d from
bed Nothing but richest deporits
paid. dug = pit or an opem cut to
bedrock, where the coarse gold lay. Gath
ering the auriferous grave! into his pan
and carrying it to a pool of wuler, be
with dextrous ekill scparated the gold
trom the gravel, saving the gold, and
repetitions of this process constituted his
dally toll. This was placer mining, some-
times, and temporarily, profitable.

pin—and he deserved it. When the gravel
WaS ried upder deep deposits, he dug
a halée, bottomed on the best

gathering and panning the bottom gravel
deposit a8 he went. This was “drifting

extended Jong distances under the banks,
It was algw, tedlous work, and the pay
sireaks gave out. Ewverything that did
nortt pay satisfactorfly for this work was
left.

The rocker, a s=imple machine, easlly
constructed apd operated, was an (im-
provement on the pan, and geanerally

rumbling heard at points where poofed
with guarte. The spouting steam and
waler have deposited a bed of gquarts
along the feld of Assuring seme 30 feet!
deep. The quarts is distinetly banded—
ribhon quartz—and contains free gold,
cinnabar and sulphides of iron and cop-
per. The hot sulphur springs & Buipbur
Bank, Celusa County, California, nre de-
positing silicious matter, containing cin-
nabar and gold, In some features quite
eimilar 10 those in Nevada. Truly the
bullding of new rocks and Jdeposition of
metals continues uninterruptediy, May- |
hBap the process Is slower than In ages
gone—biit who knows?

However the earth was formed and
the hills exalted. when man eams due
preparation had been made for him, :md|
the mountalns were practically as we |
now find them, save that time and hw
serviinls have been busy In the high
places. and where gold Is. They labored
long 1o it the world for hgmun habits-
tion.

Action of Water.

fervent sunm,
WwWith active
somewhat, the
exposed peaks
water. No
waler crowds
waler,
EeaN &

The

ages,

daily, through the
zeal, expanded, opened
crystalline doors in the
and crags for admission
gquartz s =0 dense but
among Its crystals. The
vapor from convenlent
brought 1o its el d places,
fell as dew and rain on crag and peak,
and, entering lhe open doors, crept In
among the crystals. It brought carbonic
acld from the alr, and atiacked the min-
erile. There was dally expansion, and
nightly contraction. Frost came, made
tiny wedges of the water drops, hreak.
ing down the minute crystals of quarts,
prying up lttls slabs of mica, splitting
mineral particles everywhere. All these !
were carried down the mountalnsides by
the ever-willing water. When vegetation
appenred, organic acide gave ald to the
work of disintegration, dlesolving min- |
erals by chemical action, and saxifrages,
with intruslve and swelling roots hoaved
under the rocks to throw them down !
upon others below, to break andl grind
thelr lesser fellows Into pebbles and sand,
Glaclers came and carved wvast gorges
and eanyons in the ranges; they broke
down huge mossers of material and ground |
them into dust

The tops of mountains and hills were
worn down, and In this wreckage and
removal of materinl the upper portlons
of metal-bearing veins were Involved,
The gold reaisted the action of the acids
vater—thers wasr relatively no heat
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adoted. To emve the fine gold
silver was used In this maching

Ground sluicing, where water
tifual and ‘the fall or as
ground conslderable, was s
advance. The wuler was
wing dams agalnst the banks,
with plek and bar broke
ayd the dirt and gra
the running witer, we
leaving the particles of he
In crevices and depressions
rock. When the banks wer €
gald - was gathersd out of Its hiding §
with tools (or the p
cleaned In rocker or p
ground which would pot pay for drif
wis profitably worked.

Sluleesz, long, square-bullt troughs,
at uniform [nclination in the bedrock
bottom -of the mavine, were often
effective still. Strips, or blocks of we
or pales, lald lengthwise, or small st
of uniform slse, Wwere sacurd
tam of the slulees forming rim
lodgment of gold. Water was furn
thesp slalces, and the gravel shoy
thelr upper ends; the rushing water
ried away the dirt and
the gold In the riffles: some
sliver was sprayed Into the
slulces for saving of fine gold,
might otherwise be carrled away

The long tom was a sort of combin
of rocker and slulce,

“Hydraulleking™ was Introducad
California by the never-sitisficd
cans. The bustness of picking and shov
eling was hard work, Worse still, it
was slow. 8o ditches, for pressure
water, were constructed. The head or
upper end of each ditch was commenced
well up the rapld mountaln sireams ¢
tinued on gradea for easy fow around

quick-
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prising extsnt. It foretells the production |

He ;
wanted g doflar's worth of gold to the |

bedrock | the alr,
channel, or depression, under the bank, | machine, constructed with a nozmle pipe

on bedrock,” and often the drifta—hotes— |

dump room (failed, things were serlous
Furthermore, the hose would leak, buck
and wriggle the nozsle sut of the hands of
the men, and thrash wildly about, to the
danger, and sccasional destruction of lfe;
and it would burst at times, suspending
operations for repairs. All these difficul.
ties and obstucles were to be overcome in
good time.

Hydrasliec Machinery That Disaplaces

Hounlders.

Iron pipes closely fAtted and ecarefully
lald suppianted the hose, and the buck-
ing nozies were displaced by the frm-
fixed giants, which quletly comtrel the
course of streams, that kill like a canmon
#hot and toss bouwldens like feathers In
The giant ls an legenlous iron

fitted to a globe-shaped chamber on a
ball-and-sacket principle, so that the
pipe with nosxzie atttached can be easily
turned in any desired direction. The wa-

ter flows (nlo this chamber and through |

| the pipe wilth fores proportioned to the

t several
which

Ameri- |

I5-STAMP MILL ON THE GREENDACK MINE, VICTOR, JR., GOLD MINING COMPANY, JOSEPHINE COUNTY.
This view shows the amount of ttmber within easy reach of every mine In Oregon.
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pressure. The glant Is made of different
aizges and i» & great success,

The hydraulic grovel elevator, a re
cent product of American determiaation
19 overcome obstacles; and (0 be de-
seribed in connection with later reference
to Oregon mincs, has to a great extent
supplied the place of natural dump room.
With adenuate pressure it can do simost

aaything in the way of plling rocks and |

boulders to & half-ton welght In heaps
and banks 70 or more feet In height. And
It does this sulomatically; all It needs,
when seil, Is water and an occasional
visit from iis master to look after repalrs.
The gold-dredging machines, one of
which s now belng brought to a high de-
gree of e¢fMiclency, on the John Day Rliv-
er, near to and below Canyon Chy, Grant
County, of this state, are effectively over-
coming the diMoulty of getting the gold
from gravel bede whers no dump room
exlsts and water is scaree. The capacity
of the best of thess modern machines is
quite surprising. Floating In a pond,
or reservelr, from which pumps draw the
witer for washing the material brought
up by the ponderous steel buckets, the
quantity of earth, gravel and bedrock
handled by a dredge daily i= astonishing,
The water, as used. flows back into the
pond to be utilizsed again and again, &0
that a small inflow Is sgufficient for the
blﬁ‘[vsl machine, and the saving of gold is
Guite equal to that of the Best slulees:
in fact, the material, after being thor-
oughly disintegTated in a huge revalving
trommel which disposes of the lgrger
rocks by a simple device, s “slulced”
In much the same way as In the best hy-
draulie mines, The detritus s “dumped™
1 the machine ax It progresses eat-
§ way through the gravel bed. Thepe
thousanda of acres In each of the
mi districts of the state
are susceptible © treatment by
Lhege modern machines, Some of the
river beds of the state have been tested
by small machi , with varying success,
at severanl The goldl which has
1 the 1 Wuter courses s gener-
fin cult
_Thr' Ruble elevator ts a very late de-
vice for reoming the difleulties ex-
in it sectlons, where the slope
of the ground Is too slight for slulcing
ani for dumps. It ix an adagtation of the
principles of the *“‘undercurrent,” often
used with the ¢ommon slulce, and of the
hydraulic gravel elevator, un ls, or cer-
tuinly be, magle a success. It Is a
ne thing, inexpensive, the product
genins. It can probably be
ome matlters of detall, but
: all right Roughly de-
= a stoat, deep and very wide
3 feet long, placed near
nk to be worked, one
on in the bedrock, the
rafscd to § ingle of about 30 de-
grees from horizontal, that nn eleva-
tlon approximating 3 feet is attained ot
the upper end, Heavy riMles, steel-cnpped,
about ¢ ineh apart, are fixed trapsverse-
Iy the full length of the box, the lower
half of the riMe frame resting tightly on
the bottom of the box. At the upper half
the bottom of the box I= “dropped™ or set
down some I inches below the bottom
line of the riflex, which are malatained
rigid and on the same grude throughout,
This forme i grizzly of the upper half of
mach At the lower end of this
ressed half of the bottom of the box
irough fixed, which dis-
T ide of the machine into
glulce riffled to catch gold
falling through the grizzsly

I

ally very
ally very to save.
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o~ wressure—and remalned intact In sub- |

rtance, Freed from it gangue, and be-
ing heavier. Itsa movement toward the
feet of the hills was slower than that
of the sand, pobbles and detritus of the
broken rocks. Water could not transport
it far, s0 It Jodged In the bottoms of the
guiches and streams and was buried
with the gravels and sands that Anally
settied Into place as bars und narrow
valleys. Here are found the placer minea
Very fine, flaky gold Ia carrled long dis-
tances by mapld streams In times of
fBood, and widely distributed; but when
finally deposited do not form what s
known as placers.

Vegecatlon decuyed Into loams, and solls
formed on the tope of gravels and
sandy beds in the low places, all brought
into place by the Industrious watern Bea
benches and valleys, prairies and plains
and fruits
came: the Garden of Xden grew and the
éarth was resdy for man.

Plaver Mining.

Copper and silver are mined from the
vegine; gold is mined from placers and |
velns, The development of praotical and |
sclentific work in exploitation of minss |
in recent years Las never been rivaled |
or approached in the history of civiliza- |
tion. The recital of achievements oblalped
reqguires Ubraries. Ores, lode and placer,
but recently unavallable, can now be |
mined and worked profitably to s mi

the hill pides, and across gulohes by

flumes on trestling. unti! the desired point |

was roached above the
worlkted. Here a penstock, a huge box,
was set, Isto which the water fowed
To & hole cuf low down on the side of
ths penstock o hose was fixed. It wus
made of heavy canvas, well sewed, and
long enough to reach the claims to be
worked, At the lower end of the hose n
noszie, somewhat similar to those
by city fireman, was attached, and the
water turned in, The results were satis-
factory for a time. It was a bhig thing:
tke water rushing through
under the pressure and directed against
the obstinate banks, tore up things
grand style, and great profits result
with little use of pick or shovel. Wh
boulders were few and dump room u

thinga were “axcesdingly lovely.” D

Is the accumuiated rocks and gravel
the lower end of the workings, When the
ground for dump fell off, pitohted downs
ward stesply, there wan no trouble on this
score. The water and materinly were usu.
ally conducted by slulces, riffled az be-

plicers to be

usid
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fore *from the peint of operntion to the |

dump.

But troubles came at times in the form
of boulders too big to move; they covered
good bedrock, and Interfered with
use of the hose. Men couid move
small boulders, the derr arger
and some required blasting., This
bhard work and cxpense,

aQnes,

meanlt

the nozsie |

Bt |

caught in this depressed bottom and flows
down and backward to the trough, thence
to the sluice proper. This contrivance,
therefore, s designed to get both the
necessary “piteh™ for the sluice preper
mnd & dump for coarse material. Omne
glant washes the gravel, movable rocks
and dirt to the foot of the “elsvator,”
where another giant s muanipulated to
force nll the material and water from
the first glant up the inclined siulcewny
When the water, rocks and disintegrated
material is half way up the incline, It
pueges on to the section where the bot-
tom has been “dropped” below the lHne
of riffles, so that from thils point up-
ward all the fine matgrial with most of
the water falls between the riiffles onto
the depressed bottom of the elevator;
thepee down and out over the slulce set
to recelve It and save the gold. The
coarse is carried on and over
the upper of the elevator and
“dumped.””

Some of the auriferous gravel deposits
are very deep, and in localities form
vertical hills covered with soll, bearing
forests trees from 100 to 30 feet In

end

of

| helght, and dense growths of other vege-

the |
the |

talion
bonn

valuable deposits have
being found in tho wup-
sreal, ancient rivers.
any of the present

.\l.ll‘}'
nd are
lifted channeis of
muech larger than
streams

Many thousands of ncres of gravel beds,

and when (be | with situations and environment indicet-

| With the pros

| The velnstone
{ spected

| vein,

ing deposits of gold, remain unprospected
in sach mimeral seetion of the state.

The amount of gold which has besn
takenn from the placers of Oregon can
never be known, but the total ls enor-
mous. [n the sarly years nearly all of it
was taken directly o San Francisco,
where the Government has assay

“fun” war plentiful Tons of it went
there. Banks received It on deposit to be
checked against as coln; merchants re-
ceived it in puyment of bills; faro bank-

1 ers gave blue chips for it landlords re-

celved It, and real estate agents accepted
it It was a satisfactory “circulating
medium'—got mized with Caltfornia gold
and California got credit for ts produe-
tlon. This ls how Oregon’s output seemed
small. when, In fact, it was great.

Railroads have come at last to fetch
supplies and machinery to the camps,
and, mark the prediction, Oregon’s near
future will be bright with gold.

Unlesa all the “signs" mislead, and
“prospects” fafl and geology is at fault,
the demand for copper will meet a quick
and big response from Oregon.

Beglaning of Quarix Mining,

The gold of the placers came from veins
in the hills. Time and his servants broke
down, di=integruted and removed to
gulches, bars and valleys the upper parts
of the quartz veins (or ledges), In the
work of destruction on mountains and
hiils; the remainder still lies encosed in
the rocks, some of them rich with the
metals, Some ledges, harder than the
adjacent rock, and better resisting decay,
stand as reefs on the hills, and are casily
found; others have been eroded with the
general formation. Formation is a term
in general use when referring to the
churaeter and mineralogical structure of
rocks in a given locality.

Acoumuinted detritus, sofl and vege-
tatlion have buyried the greater number
of veins far out of view from the surface,
and prospecting for mines bearing pre-
clous metals hes grown to be, in a sepse,
& professton or cklling. The words veln,
ledge, lead, lode, are In genersl, indis-
ertminats use In designating mineralized
filling of Nssures

The Proapector.

The largest mine cver opened was, at
first, & mere “prospect.” The businecss
of the prospector Is to find a veln large
enough and rith encugh to he developed
into & mine. When a vein is found and
sufcient work done on it te disclose its
character and probabla dimensions, and
It carries valuable ore, it is, in common
pariance. called a "“prospect.” If he iz
able, singly or with assistance, to “open
it up," and put it in condition fox ex-
tracting ore In quantities suficlent for
ghipment or for milling at & proft, he
has & mrine, and usanlly It is excesdin
good property. If he |8 unable W 1
velop his find, he has & prospecgt for sale,
and Is rendy to enter into a contract with
others on terms or conditions mutually
advantageous. Here |5 opportunity—and
thers are many of them--for the Judicious
but fenrless yse of money. The niggard-
Iy doling out of petty sumg for develop-
meni of a prospect to & m is ns sense-
less mnd often as futlle as attempting to
build a steamboat with the price of a
yawl, or to establish s department store
with & stock of haberdashery, It ls not
necessary to sgquander money on studs,
fancy vehicles, parks of hounds and wine
collars to open ma mine, az hias so oflen
been done to the ruiln of many splendid
properties What Is needed Is ample
funds at hand to push and pay for hard
work sensibly directed. Heavy expen
tures are very rarely necessary (o de
termine whether o progpect can be maidea
s mine: whatever expenditure is deter-
mined upon should . not be doled out, like
dropy g nickies In a slot machine, by a
board of far-distant directors, rivaiing
ench other in dissertations of economy in
the adminlstration of—to
Uar affairs, If & competent manager ¢an-
not be hud and (rusted, keep ocut of the
business: but if one is secured, back him
up as Is done in other Hnes of Dusiness
Failures will not be frequent: he will quit
If the “prospect”’ doesn’t “devealop.” If
a mine is opened out the Investment will
promptly pay four-fold, or better

furthermore, Marn
left unproductive for years turough
gea In boards of directors,
kholders, to “get eontrol”
holdings., It Is a critl-

heen
intrigue= of cli
Oor AmMONE S
and sabsorb small
cal time for the
pay ore is miru
to be a mine
Opening n Prospect,
With & veln of promising ore b
formation disclasked [n the prospect
sunk on the vein (or In open cul or tunnéel
if the veln be foupnd on a steep hilside
the work of opening It up Is commean
always following the ere, If posaibie
hola [or a starter the
lorer and his ang, for he must
sion have one, sin haole, which now
becomes = 1 the vein, At
1% to 35 feet with rope and
bucket attached, Is ad | and ths dirt

and the proagpoect proven

good
bole

| and rock raleed from th tom as work

shaft, one @
depth s ut-

ProRTess:
the windinss. Pri
tained a whim Is ' A rude one
ructed and a horse tnken into assoct-
ation, A whim Is a stmple machine, espe-
clally 1f patented or Is home-made,
whereby a horse, the older and mora erip-
pled the better, l= o vod a long
sweep which revolves a ¢ m as the horsg
pursues a olrow track around and
aro A rope, long enough to be eX-
tended or let out, as the shaft deepens, 18
fastened by one end to and wound about
the drum, the her end, passing over a
puliey or aheave nbove the shaft, js at-
tached to a buckest. As the horse pur-
sues his deliberate way In his allotted
field the rope s wound around the drum
and the laden bucket raised to be emptied
and returned by the “partner’” in charge
ai the top. Miners while working together
and on the same shift are “partners.”
and ore la carefully in-
und wested for values frequently
a® work progresses. Every change of min-
eralization Is speclally noted.

The whim suffices for a depth of 20
feet ar more, unless water In considerable
quantity iz reached, but 20 feet Is a Inir
imit for direct horse-power. Holsts, with
ateam or gasoline engines, are necessury
if greater depth is determiped on, Jf the
veln shows well and the miner has fol-
lowed 1, drifta on the vein each way a2t
points 10 or 100 feet from the surface are
run as far as practicable, as well as others
from the bottom of the shaft. By this
tine a pretly falr estimate aof the pros-
pect can be made. Of course, faults may
be encountered, dikes may have cut off the
vein, and many things, including the char-
acter and condition of the walls of the
must be considered, as well as s
pizse and ore-bearing "habit"; but the
foregoing will give an outline, indlzgtinet

F man

const

not

| because of abbreviation, of how prospects

are prospected, Where tunnels can be
run from the hillside and
lowed and depth gained rapidly by reason
of acclivity of ground above the tunnei
evel It ls by far the best method of apen-
ing, testing and working a veln With
rare exception velns dip or deseend at an
anglea from the horizontal, so that the
prospect shaft is put down on an (neiined
plans, which may vary in its dlp and ren
der It unfit for working to the deep: but
usually such work can be s0 planned as to
render [t avallable for air courses to later
workings,
The Mine Qpened.

One unfamillar with the operations of a
gEreat mine being carried to the deep ana
where stoping of the ore is in progress
can have at best but falnt conception
the realities and conditions attending such
enterprise,

Hundreds, a small army, of men. each
akilled In his work, report for duty and gn
to thelr allotted stations underground
whare miles upon milen of tunnels, drifts,
wingen, stopes ramify the hsart of the
mountsin in abyrinthian masze with the
regularity " and quiet of disciplimed soi-
diere, The mighty engincs, with scarcely
audible exhaust, hofst the triple-decked
cagen, loaded with tons of ore, from the
00 feet station below to the surface
while you count 00 Meanwhlle another
three-storied cage doscends the adjoining
comoartment of the huge ahaft. Apether
epging moves Lhe deep brecthing com-

ot

office |
and mint, where commerce centered and |

them—unfami- |

- good properties have |

managemoent when big |

the vein fol-|

pressors as they #ll recelvers, bulit
like fueless great steam bollérs, with
alr to be sent below, through miles
of stout piping, there 0 run LOe
lesser pumps the small engines of
underground holsts, the nolsy wmachineg
drilis and supply alr for men whed
needed Another engine, A monstsr
machine, drives the great pumps which
throw a river to the surface in siesdy
flow, The engineers, silent @ attentive
pote every pulse beat of the glants which
they control: quietude, precs Titan!
foree everywhere. Blep onto the cage.
it is safe asz the wlevator in y
city, 2 drop & half mile in & minut

the stamgon, roomy as a house E
tighta do pot dispel the blackness of t
cavernous deeps, gloomy and silent ns &
tomb save for the far-away throbling ot
the little alr-driven engines in the dis-
tant drifts and the rataplans of the drils
boring holes for dymamite. Men bare '
the walst, falr of skin a= babes, but
muscled ke athletes, dispersed nt faces
of drifts and stopes, with well-schooled
eyes and skillful hands are reveaxling some
of Nsature's mysteries, digging goid from
the fissured rocks—rocks long ago faan-
foned under the waters of anclent seas
Each day's labor adds to the wealth of the
world above; discloses some new mystery
some new beauty. There & no tint of
raimrbow or flowers, no color in #ky or sen;
no hue eye ever saw but & duplicated
down deep in the mines It I8 not al
gloom; there is cheeriness here, and con-
| tentment and hope and kindness In the
hearts of these men who do not stop to
note your presence. A thousand dangers
have proved their courage. Moreover,
every skilled toller here gives indirect
employment to at Jeast two workers in
the forests, flelds, factorles and marts of
the outer world. It has been estimated,
probably correctly, that the quarts miner
at work requires employment of four men
in erdinary avocations to supply his ma-
chinery, tools, timbering, lumber, explo-
2ives and food, clothing and family needs,
This Industry, therefore, is both a pro-
durer of wealth and a patron of all the
economic industries,

best

Reduction of Ores.

The Korean mill was probably the first
device for crushing auriferous gquarts to
fineness sufficlent for separation of gold
from its gangue. It conststed of two large
loag, hard stones, one trough-shaped om
its upper side, the other dressed so that
oné rounded face would fit into the
trotgh of the other; the first was firmiy
bedded, trough face upward, and the seec-
ond placed In it. Bamboo handles wern
fitled to the upper stone and manual
power gave It & rocking motion, The ore,
introduced In small quantities between the
two, was ground to fineness between thess
rude upper and nether milistones,

The arastra, another anclent deviee, 1s
still In use in remote localities of this
gthta where expensive machinery cannot
yet be Installed. It Ils an eficlent saver of
free gold, but & very slow machine. It i=
riding in the development of rich weins,
and in testing the varfous ores of jocalities
for frea golkd Omitiing some variations in
size and minor detalls of construction, the
miachine can be roughly described. A
sultable place Is clearad (o a Jevel well
hardenad, emoothed surface. In the con-
fer o gtout post some two and a haif feet
in height i{s Armly piaced In the ground,
the top of the post Mtsd with & strong
pin, A circular foor some 10 feel In dlam-
eter made of flat, hard, carefully ftted
stones, bedded and tightly tamped ut
points, is iald on the place prepared for It
With equal care the outer sdge of ihils
floor Is closely fitted with a rim of
stones earefully selected andi joined,
resulting In A& huge dish or basin
| of stome 10 feet In diameter and =
| 1§ Inches deep. Everything s mads

tight. to prevent losz of guicksiiver
|A long pole or beam with a suit-
able hole, bored for the purpose, is placed
horizortally on the post, the pin fitting the
hole, the Jong arm of thls beam exi ing
beyond the outer rim of the bosin, 1
short grm loaded to halanhee Il. Two or
more large, flat-faced. hard stones, dressed
to proper shape for grinding. are pluced
in the basin and attached by ropes o
chalne to the bsam ahove them. Now
place In the basin a supply of ore, hroken
fine as meang permit, Introduce
hitch a mule (for some {nscru
A mule {5 best) to the outer pry ~ting arm
of the beam, start him elrcling around gnd
your machine s Iin operation.

The large stones aftached to the beamn
are draggeid over the bed ns the mule
burries along his allntted path and slowiy
grind the ore to a pulp. Quicksiiver (s
sprinkled In as needed during the grindling
and the gold as freed from the pulveriaed
| quartz is amalgamated and seltles gt the
bttom of the basin, At one palnt & C
of heavy board or plank, some § inches
wide, forms a part of the rim. Holea
at various eslevations in this board
fitted with plugs. When the operation of
grinding and amalgamation [= ecomplete,
the plugs, beginning with the top one, are
withdrawn and the pulp washed out of
the basin by introducing more water, Care
Is exercised In this operation to prevent
lows of amalgam and quleksilver. The
amiigam Is gatherad, placed in a plece of
buckakin or wetted cloth, and tightly
squeezed and pressed: practically all the
quicksilver not attached to gold oozes
through the skip, or cloth, and ls gaved
for further usa, The remalning, (dry)
amalgam is subjected to a low red heat,
which drivea the quicksilver off In vapor
leaving the gold. By placing the dry amai.
gam in a deep lron bow] with tight fNtting
top, in which a bent tube |s inserted and
applying heat, this quicksilver can be
saved; the vapors pass through tha tube
to Its outer end, which is Pamersed In a
basin of water. On reaching the water
the vapors instantly condenae to metallle
form and pure quicksilver is the result.
This process l& the retorting of quicksil-

are

ver.

The Chiiean mill, a device In same re-
spects simllar to the arastra, has never
been used In this eountry. Ite distin-
guishing feature conalsts of jarge stona
wheels, Instead of the stone drag, of the
arasira. These stone wheels shaped much
ke the wooden wheels of the logging
camps, were rolled over tha ore hy the
cireling sweep of the axles, which, piv-
oted to the center post at ona end, and
projecting like the beam of the arastra,
extended beyond the rim of the annilar
crushing hed, by applloation of animal
powar, It is supposeid that oxen were psed
for these ponderur and clumsy machines
rather than the speedy mules, which
American miners find so useful In their
hardy employments
b Of course, where water la avallable |t s
utilized for power In driving arastras;
and ths expense of running them Is In-
considerable; but the bhest arnstrn s a
slow crusher.

The Modern Stamp Mill

It Is a far step from the humble aras-
tra and its long-eared power (o the mxl.
ern mill with 300 stumps weighing a hail
ton each, rising and falling nine inches
100 times a minute; supplied with rock-
crushers, automatie feeders Rickers,
vanning machines, copper plates, re
ing barrels, amalgamatling pans, m
extractors, laboratory, retorting furn \
electric lights, and all the appllances in-
e¢ident to the operation of the great ¢stab.
lishment,

In the armstra ore producing &5 to toe
ton I8 barely, If at ajl, profitable under
favoring conditlons. The big m gives
steady and lberal dividends from ote
vielding less-than §1 per tom

Originally men broke one stone by strik-
ing it with another which was harder or
tongher, A mass of lron was befter. Ham-
mers, bars and pestles were grana
achlevements. For fine crushing a heavy
pestie for battering rock in a hollow ves-
se|, was really necessary and wos adopted,
but the lifting of and striking with a ver-
tical pestie was hard work and men found
some relilef In a protutype of the stamp
mill, the “dolly."” This consists of &
ple contrivance. A beam of wood, shoa
with iron, flited with a pin on either side
for handies Is suspended vertically from
n sultably adjusted spring pole, or a flex-
ibie sapiing: Under this, on s biock set
gmain upright and welli bedded, a tree
stump !5 better, & martar s pjaced so as
to be a few inches lower than the iron
&hod end of the suspended beam. Ury
placed In the mortar ls crushed by apply.




