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SoﬁeUta}l Mineral Deposits and

T}xeif Metallurg’ical Treatment.

By Robert H. Bradford, Ph. D, Professor of Metallurgy, State Schoo
; Of Minea. Univcrsfty of Uta}x-

L i 5y

fra—HE following paper by Prof. It.

H. Bradford was read before the

sessjons of the American Mining

- congress In gession at Pittshurg,

Dec. 2 to b, It is in condensed form,

a resume of the subject of minerals ang
raning in every phase of the field:

In the comprehensive paper on the
“Mining and Mineral Resources of
Utah,” read at the Denver meeting of
this ‘congress two years ago, by our
esteemed dlrector from Utah, Mr, John
Dern, the mining resources of the state
were fully outlined, It will be the aim
of the present paper to give hriefly
the present status of Utah's mining ana
metallurgical industries, wlth especial
stress upon the developments of the
Jast two years,

UTAH'S STANDING AMONG THI
. STATES.
In the production of the four im-

portant metals—Ilead, silver, gold and
copper—during last year, 1907, Utah
stood  third In  lead, third in silver,
fourth in pgold, and fourth in copper,
among the states of the Unlon, having
made a decided advance In copper out-
put over former years, with an advance
also in lead and silver,

Her copper output for 1908 will be
far in advance of last year with the
promise of greater increase for other
years yet to come, The rapid develop-
ment of the mines of Bingham has
brought our state rapidly to the front
a3 a copper producer, and further ex-
ploitation in this camp bids fair to
place her in the ranks as first instead
of fourth in capper.

BINGIHAM,
MINERAL DEPOSITS,

JASs a preface to the consideration of
#ome. of the larger mines of Bingham, I
quote from  the summary on the ge-
ology' of this ‘area In the monograph
<on’' Bingham by the United States geo-
Iogical ‘gurvey. ‘“‘Between carbonifer-
ous and late tertiary time monzonite in-
trusives invaded sediments in® the
Blngham area, metamorphized them,
and Introduced  metallic  elements,
which replaced marbelized limestone
with pyritous copper sulphides, After
the superflcial. portions of the intru-
sives had cooled to at least partial ri-
gldity, they ang the enclosing sedi-
ments ‘were rent by persistent north-
east-southwest flssures,”

“‘Heated aquecous solutions from be-
low then ascended, producing altera-
tions, and introducing metallic miner-
aly. Later the original sulphide ores,
altered by surface waters, were oxi-
dized in the upper layers, and second-
arily: enriched below by changing to
black copper sulphides with the addi-
tion of gold and silver.”

As a result of this process of min-

“eralizatfon there is found in the camp

three . types of deposits, namely, (1)
the disseminated ore of the monzon-
ite laccolith and the contiguous quart-
- zite, (2) the sulphide lode or veln ores,
and (3) the replacement or bed ores in
limestone. The first type is known in
the strict as “porphyry ore,” and the
others as the sulphide ores, since they
contain pyrite or iron sulphide as the
predominating  minerals Important
mines are now producing from each
of these classes of ores,

THE UTAH COPPER COMPANY.

. THE ORE DEPOSITS, .

This’ tonipady’ dwns about 200" acres’
of ground_in the heart of Binghum be-
sides 1,000 acres near the mouth of
Bingham canyon and 2,400 acres at Gar-

fleld, The ore bodles of the property
in central Bingham' consist of an al-
tered  selicious porphyry contalning

small grains of copper minerals, very
uniformly disseminated throughout the

" mass both in fracture seams and in the

body of the rock. The ore averages
ahbout 2 per cent copper, .15 of an ounce
silver, and .015 of an ounce of gold.
The primary copper mineral is Chal-
i capyrite, but as a result of secondary
~enrichment from above practically all
of the copper sulphide minerals are
now present, the principal one being
The developed area covers
72 acres of ground, and although the
thickness of the ore hody has not been
fully determined, yet existing, devel-!
i .oments show an average depth of at
least 310 feet. 'This area and depth
L of ore. flgures up to the equivalent of
1,000,000 tons of ore per acre. Below the
depth included in the above estimate is
a. zone of lower grade ore averaging
about 1.5 per cent copper and con-
. taining about 40,000,000 tons of ore as
Andicated mainly by dlamond drill holes.

Besides these 72 acreg now. developed
or partially developed, there arc 88 ad-
ditional acres of mineralized porphyry
in the company's’ property that iz un-
doveloped, although a portion of this
area {s known to contaln oreg of pro-
fitable grades. ¢

METHODS OF MINING.

Open cut work with steam shovels is
employed in the oxtraction of 80 per
cent of the tonnage of 6,000 to 7,000 tons
of ore per day; the remaining 20 per
cent being taken  out by the under-
ground caving system, although cost-

Ang slightly less than 60 cents a ton of
“'dra produced, is being abandoned wher-
ever possible in favor of steam shovel
work, In great part the benches of
ure need but little shattering by blast-
{ing, us much of the ore is alrcady loose
“dnough for direct shovel work,
FQUIPMENT.
. . At tho mine the company has in
operation 15 locomotives mostly of
100,000 pounds weight; 125 stripping
dump cars of six yards capacity; two
40,000 pounds electric  locomotives;
three smaller electric.  locomotives
‘and the necessary cars for under-
i ground haulage; six steam shovels;
rand about ten mlles of  standard
i'gage railway laid with 65 . pound
irafls; a 800 horse-power compression
plant; a completely equipped machine
Vishop, cupable of handling and re-
U pairing the heavy lacomotives and
{’steam shovel work; besides the com-

H
“modious offices and quarters for

‘1employes.

About 75 per cent of the ore pro=-
{'duced by the caving system is trans-
Uported by the Copper Belt Railroad
fito the Utah Copper company's con-
Yicentrating mill at Copperton about
three miles 'down the cangon. This
‘mill has a- capacity of 900 tons per
Cday. I was built originally for the
purpose of developing fhe hest pro-
coss of concentration, but has been,
trebled in its capacity and now is an
important unit in the company’s com=
mereial mills, The mammoth concen-
trating mill is located at  Garfield
where the company has an abundant
supply of water.

ORE CONCENTRATION.

The ore is transported 15  miles
inmorthward by the Rio Grande West-
vern Railroad company to the Gar-
“fleld mill on the shores of the Great
.~ Salt Lake, and there concentrated,
120 tons of crude ore into one ton of
{concentrates. The object of concentra-
‘tion ' is to get rid of  the sillicious
t'waste material which is expensive to
‘smelt and to collect the values into
‘1ess than 5 per cent of the orginal
tonnage. 1t is then only necessary to
‘pay for the smelting of one ton in-
stead of 20; and it costs a lower price
per ton for it also because of  its
higher Jdron content, than for the

original monzonite rock with its high
- percentage of silica. .° e
The process of: concentration: con-

‘pure, known as

slsts in crushing all the ore fine
€nough to sever the valuable min-
crals from the waste particles. With
this ore it is necessary to crush every
thing to 40 mesh before the separa-
t_hm of the heavy yaluable particles
from the waste material {s commenc-
ed. Concentration is carried on with
Jigs, shaking tables and vanners and
the concentratis average 28 per cent
copper 15 per cent iron and 30 per
cont silica, a very desirable #melting
mixture, ‘The losses in concentration
occasioned in great part by sliming
caused by the tine grinding through
which all the ore is carried, are con-
siderable, amounting to 25 to 80 per
cent to total copper. But since under
the present smelting  conditions the
crude ore. could not be smelted direct,
concentration even with its attendant
losges is absolutely necessary,
SMELTING THE CONCENTRATIZS
The concentrates from  the  mon-
zonite ore form a very desirable smelt-
ing mixture, It may be smelted di-
roect in the reverberatory furnace or
roasted preliminary to smelting. The
fine concentrates containing high sul-
phur values are roasted in pot fur-
naces or in  mechanically rabbled
furnaces for the partial eliminition of
the sulphur. If the pot furnace is used
the roasted product is in a sintered
but porous condition, hence in ‘good
candition for the conper blast furnace,

Mattee and slag are Tun
from the blast furnace continually
and those separate from ecach other

by gravity in a large settler, The slag
with less than .5 per cent copper IS
discarded and the matter s further
treated to obtain metallic copper.
When the fine ore is roasted in the
meechanically rabbled  furnace  (the
MeDougall) and taken out in a loose
powdery condition, ihe reverberatory
furnace is employed to smelt. the
roasted material. Furnaces with up-
witrds  of 2,000 square feet hez_grlh
area are employed at the Gartield
smelter on' this fine, powdery ma-
terial and 300 tons of this roasted
ore is sent through cach furnace per
24 hours, The products of the re-
verberatory furnaces as the products
of the Dblast furnaces are slag and
copper-iron matte.

The slag from both Kinds of fur-
naces s run into large vots arranged
on trucks and transferred by locomo-
tive on tracks to the slag dump where
it s run in a molten gtate as waste.

The matte from the settler of the
blast furnace or from the reverber-
atory furnace is run into ladles of 10
tons capacity operated by electric
traveling cranes which span the cUll'
verter house, At the Garfleld works
there are two such cranes each of 60
tons capacity which run the 'r‘m}
length of the converter builfling. l.iln,l
jadles of molten ore are quickly carriec
to the converter and the con((,-m.:?
poured in and the ladle returned ff.n‘
more matte. When the converter has
received ' its charge of ten tons lh.r-.
alr under a pressure of .1‘.! pounds ‘1.~_i
turned on angd the shell it tilted bit.&l\
to position, When the blow l)cg,msix
there Is a rapid oxidation of lro.n unfr
sulphur the iron having the Sll(?_nﬁ't
affinity for oxygen is (l'n.un_\' all oxnf .1.-
od forming with the silicious conv cxlt-
er lining an iron silicate slag. T.u‘?
slag is then skimmed and thc‘s .-“',,
majning copper suh:hifio after )(ﬁl}a
replenished by the addition of motﬁm:.
sulphide of the same copper C(m 'L\:'\\
from other converters, is again )U l1
to oxidize the remaining sulphuf :l)ll(t
produce metallic copper, 08 per cen
; 1 blister, copper,

d silver that were in

originul ore. The bars of copper
é?ﬁuong_cnst from the conventer n}re’
a4 inches long by 18 inches wide by

5 inches thick and weigh 300 pounds.

ing the gold an

netal is shipped away to the
re?;}:ﬁrll%s in this crude condition. .:‘\s
the centers’ of econsumption of the re:
fined products are at a groat dlsfaup%
fromi the smelting plant, and ﬂb.lnu
cost  of transportation of the rchn'm'J.
meoetals is much groater than _thnL for
erude bullion, no effort is made at ve-
fining the bullion of Ulah.

THE BOSTON CONSOLIDATED.
THE PORPHYRY MINE.

Adjoining the Utah Copper mine ozn
the south 1s the Boston (‘.unsolmauw..
The porphyry mine of this company
covers about 156 acres of territory. A
portion of thig area is underlaidd by
mineralized monzonite porphyry, simi-
jar to the Utah Copper ore, but run-
ning slightly lower in copper cnntcn't.
This ore 1s estimated by the company's
engineers to average uh.uut 1.5 per
cent copper. The capping or over-
burden. to be removed in order to mine
the deposit Ly steam shovel is about
100. feet:in thickness. = The profitable
ore over this area as indicated by
oxtensive sampling and assaying is
about 300 feet deep.  Very extensivo
equipment employed for stripping and
disposal of the capping, and for the
mining of ore for the concentrating
mill, has  been in operation for three
This equipment {8 said to be

years.
ample for handling 15,000 tons of rock
daily. ST :

The Boston Consolidated’s concen-

trating mlll.is located at Qarfield, 13
miles by air llne or 27 miles by railroad
to the north. When all the units that
are now commenced are in commission
the mill will have a capacity of 3,000
tons of porphyry ore per day. At
present but § units are in operation.
The concentrates are somewhat lower
in copper and higher in iron than
those from the adjoining property
Mhey make a very desirable smelting
material and are' contracted for by
the Garfield smelter on very favorible
terms. 3
Hesides the porphyry mine, this com-
pany operates an  extensive sulphide
mine covering 103 acres of the lime-
stone belt. The ore carrvying a high
precentage of lron pyrite is not suscep-
tible to concentiation but is sold Lo
the smelter. The mine is fully equipped
for the production of 750 to 1,000, tons
of ore pepr day by square set stoping.

_THE OHIO COPPER COMPANY.
DISSEMINATED QUARTZITE.

This property adjoins the Utah Cop-
per on the ecast and the Boston Con-
solidated on the north, and coverg an
area of 120 acres.  The ore s quartzite
mineralized with copper and iron sul-
phides. The quartzite merges into thoe
laccolithic massg of monzonite porphy-
ry of the two adjoining properties. The
ore ig much shattered and broken.
Disseminated throughout the shattered
rock, and especially along the cleav-
age planes is the copper ore in the
form of a clean chaleocite, assoclated
with chalecopyrite and pyrite. Many
arevices in the shattered quartzite have
been filled by the metalliferous min-
erals forming siringers and veinlets. of
ricli copper sulphide.

Larger fissure veins traverse the de-
posit and these contain much ore of
higher copper content, due to seconda-~
ry enrichment. ~ In these veins along
with the predominant chalcocite, there
{s found much red oxide as well as
soms, metallic copper.

From careful and conservative cal-
culation of ore reserves there is esti-
mated to be 13,500,000 tons of ore In the
mine above the present transportation
tunnel, through which the ore i3 tu
be hauled to ‘the concentrating mill.
The average copper d¢ontent of the
ore as obtained from abundant samp-
ling is 1.6 to 1.75 per cent copper, with

some ten cents in‘gold and three cents
in silver per-ton. .ot

carry’-,

The' concentration of this ore is a
simple matter as the copper tuhelids
are not so finely disseminated through
the rock as they are in the porphyvry
of the neighboring  propertics, The
absence of any clay or taley decom-
positive products of the rock make this
quartzite an exceedingly favorable vre
for concentrating.  The mill tests have
given an extraction of 75 to 80 per cent
of the values.

A concentrating plant of 2,400 tons
per day capacity is« now built at Lark

three miles to the east for lreaung
this quurtzite,  'Phe maln features of
difference  between | this plant  and

those of Utah Copper and Boston: Con-
solidiated plant are due to the differ-
ence in the ores.  This mil wiil crush
all " ove to mesh only, and will make
its principal savings with the copper
minerals in larger prices, using  figs
and shaking tables, (but no  vanners:
it has, however, provided slime plant
with sellling tanks, siime tables, and

puddles,  The ore is extracted by the
caving system and dropped  through
winzes to the ore bing 400 feet iong,

built 1,000 feet underground just above
the transportation tunnel, which reach-
s the property 1,000 feot below  Lhe
bottom of the Bingham canyon. This
tunnel runs eastward 13,000 feet to day-
light on the east base of the Oquirrh
mountans, where the concentraling
mill is located. The ore is transport-
ed at g cost of 15 cents per ton: mined
for 50 cents, and concentrated for G50
cents  per ton. With copper at 15
cents the net income per day on 2,400
tong of ore is estimated at $3,864, or an
income of $1,400,000 per vear,

The company has built the present
mill with the iden of enlarging its

capacity to 4,000 tons per, day in the
future.
THE UTAH CONSOLIDATED.

~The Highland Boy mine of the Utah
Consolidated company was one of the
early producers of the high grade sul-
phide ores. The ores of this company
were smelted for a number of years at
their own smelter at Murray, Salt Lake
county. The ore averages high in cop-
per and the cutput of the smelter in
copper bullion was large for the ore
tonnage treated. MThe high grade ore
and the favorable conditions of mining
and smelting were indicated by the
dividends disbursed. These amounted
to more than one milllon dollars per
year, Since the closing of the Murray
plant by the injunction by the farmers
ol the valley, the ore has been treated
by the American Smelting and Refin-
ing company’'s plant at Garfield.

The Utah Consolidated has let a con-
tract for smelting its ore for the next
10 years to a private party who will
Immediately, begin operations of build-
ing a modern copper smelter at Pine
canyon, just over the Oquirrh range to
the west in Tooecle county. Tthe smelter
is to be ready to trewse the ores of the
company by April, 1910, Te mining
company in the meantime will von-
struct an aerial tramway from the mine
over the mountain range and down
Pine canyon to the smelter a distance
of six miles. Kight hundred to 1,000
tons af ore per day will be transported
from the mine over this aecrial tram-
way when: ¢completed.

THIE YAMPA MINE AND SMELTER.

One of the large producers of the sul-
phide ores of Bingham is the Yampa
mine., The ore is practically self
fluxing with the exception of needing a
small amount of limestone. The mine
fs now putting out a tonnage of 700
to 800 tons of ore per day which is
transported about one and one-half
miles to the Yampa smelter in Bingham
canyon, the cost of transportation be-
ing seven cents per ton.

The smelter treats the total ton-
nage of the minesg 'besides about 200
tons daily of custom ore. The furnaces
of the plant consist of nine MceDougall
roasters, three rveverberatory furnaces,
—two having dimensions 17 feet by 55
feet, and one 17 feet by 456 feet,—three
blast furnaces, two 42x160 inches and
one 42 by 184 inches—two converter
stands with six converter shells of 84
by 136 inches dimensions. The produc-
tion of metallic copper by the Yampa

smelter with its present capacity is
slightly over 10,000,000  pounds per
year,

TIHE UNITED STATES PROPERTIES
The extensive properties of Bingham
canyon owned by the United Stutes
Mining company are producing a large
output, that is all smelted at the
United States smelter at Bingham
Junction, in Salt Lake county. ‘Their
ores are transported by aerial tramway
to the Rio Grande Western railroad
cars at the Bingham terminusg and then
hauled to the smelter 12 miles away.
The properties described are the most
important from the. standpoint of pres-
ent development; nevetrthaless there are
many other important producers of cop-
per as well as of lead ore in the Wast

Mountain district in which Binghamn
is situated.
THE TINTIC DISTRICT.

Tintic has achieved and still holids the
enviable distinction of having more
dividend paying mines than any other
district in  Utah. Bighteen of her
mines are credited with having paid
dividends of $17,000,000. ‘The exact tig-
ures of 'bread money distributed are
hard to ascertain as many of the mines
have. been operated by individuals and
close corporations,concerning whose in-
come the public has learned little or
nothing The Centennfal Eurcka, ons
of the richest mines of ‘the United
States Smelting, Refining and Mining
company, has of late yeard been the
heaviest shipper. The Bullion Beck,one
of the oldest producers of tho districet
hasg recently gone over into the hands
of the United States company and will
be exploited even more actively in the
future. The Eureka Hill leasers have
been very.active during recent years

.and. have produced large quantities of
.good  grade ore.
:Grand Central scem to show limit to

The Mammoth and
the depth at which they obtain very
profiitable orve.

East Tintic around Godiva mountain
has shown greitest activity during the
last two years. The May Day and
Uncle Sam have hoth benefited by the
unfon they effected during 1907, During
1908, there have already been paid out,
by these. companles near $150,000 in
dividends. The Knight properties con-
sisting” in the main of the Colorado,
Beck Tunnel, Black Jack, Crown Point,
and Iron Blossom, controlléd Dy M.
Joesse Knight of Provo, Utith/hAavd-made
a  phenomenal record since their ex-
ploitation commenced some three years
ago. The Colorado has taken the lead
by producing nearly a million dollars
worth of ore in 1907, and paying an
aggregate of nearly 3600,000 in divi-
dends., The ore carries values of $75 to
$100 per ton in 'lead, silver and gold.
The Beck Tuanel has heen a close fol-
lower with ore values averaging some-
what less, but with @ total dlvidend
record near the $600,000 mark, but dis-
tributed over a considerably longer per-
fod of 'time. As evidenced by the mini-
ature dumps at the shafts of these two
mines there has been very lttle dead
work. Practically everyvthing taken out
has been shipping ore. This lime for-
mation of East Tintic has responded
so abundantly to the efforts of the
miner that now a circle of dividend
paying mines s found around Godiva
mountain, including the above mention-
ed properties, the Yankee Consolidated,
the Geminl, the Siaux Cunsolidated, and
some others. .

Tintic suffered considerably ‘by the
closing down of the Salt Lake county
smelters and a consequent cuttiing off
of the marKet for her ores. At present
since ‘an amicable agreement between
the farmers and the lead smelters has
been entered into, relief has  bean
furnished. Mr. Jesse Knight and hig
associates have organized the Tintle
Smelting company and have started up
during the present year a lead smelter
of 3580 tons capacity. This plant is
located right In  Tintic, and  fur-

nishes a ready outlet . for the Pro-
ducts of many of the nearby mines.

{7 : PARKICITY. :
Owing to the recent very unfavorable

=7
:

metal market this lead and silver camp
for the first half of the present year
marketed practically 1o ore. But dur-
ing this period much deyvelopment work
was dore, which opened up ore bodies
that make it possible for some of the
largest companies to ship, when metal
prices improve even better ore and
larger tonnage than ever before,  Lit-
tle  stir is made as the development
opens ' up new bonanzas, butl that such
are opened up is always shown as
the metal market warrants big ton-
nages.  The persistence of the rich ora
In the Park Clity mines asg depth in-
creases makes it-important to provide
proper drainage.

The caving in of this - drain tunnel
a fow years ago for the lower lovels

caused the lower levels of some of
the large mines to become flonded, By
intelligent and untiring effort thiy tun-
nel hasg, during the Jast year, heen
again opencd. 1t has also been extond-
ed back under the Daly and Daly West
mines,  The tunnel will ¢ut the Daly
West shaft at the 2,100 feet level, giv-
ing this mine 600 feet additional ver-
tical depth. The Daly West main shaft
is being deopened to meet the tunnel
and g now near the 1L,700 feet level

The Silver King mine has made ime-
portant strikes of high grade ore dur-
ing recent development that puts it
in possibly “better condition than ever
before, It iz with the Daly Judge, and
Daly West are Bhlf)ping fair tonnage at
present.

The new dovelopments of the Park
City district have been made recently
in Thaynes canyon toward Brighton,
Prospects that are showing great ac-
tivity-there arve the Copper Apex, Key-
stone, Uintah Treasure Hill, New York,
Wabagh and Silver King Consolidated,

MERCUR,

Utah's famous gold praducer, the
Consolidated Mercur Gold Mines com-
pany, is the leading gold produccr in
the state, During the past 15 ycars
there have been many millions in. gold
produced by the properties of this coni-
pany. The total dividends to date paid
by the present company and by the old
DelaMar and Mercur companies runs
up to the handsome sum of $3,385,312.97.
This amount shows the success that
has attended the persistent efforts of
Mr. John Dern and his associates.

The ore was early known to contaln
gold although the prospector was un-
able to even got colors by the use of
the gold pan, and the prospector offen
had difficulty in interesting the invest-
or in the properties of the company be-
cauge no gold showed up in the pan.
Mr. Dern and his associates from Ne-
braska took hold of much 'of this
ground but found great difficuity in
extracting the gold values, for the ore
refused to give up itg wealth by any
metallurgical methods,  Although the
owners svstematically and persistently
experimented with all the commerciai
methods of extraction then known. At
that time the cyanide process was just
being developed and the Mercur op-
crators quickly took up with this new
progresg and had their ore carefuily
tested.  The results ghowed but mea-
ger success at first.  The oxidized ore
gave faly extraction, but much of their
higher grade sulphide ores gave little
promise of ever responding. By care-
ful work with the roasting furnace
under the efficient direction of Mr. D
(¢, Jackling, now general manager of
the Utah Copper company, the sulphide
and arsenide ores were brought into a
condition for effective cyaniding. Still
another difficulty remained to be solv-
ed.  The slimes were large In amount
and method for successfully treating
them had been perfected. This problem
the present owners have solved and
the tailings of sands and slimes now
carry over the dump but glightly over
50 cents in gold per ton. The Consoli-
dated Mercur mill has a capacity of 800
tong per day, and the Holderman Filter
Tank company I now operating by
sliming and vacuum filtering as o
daily tonnage of 200 tons on the Man-
ning dump of the early Mercur tail-
ings.

The Boston Sunshine Gold. Mining
company has reconstructed the mill of
the old Sunshine mine of Mercur and
is adding much new  equipment pre-
paratory to cyaniding the very clayey
refractory ores of the once famous Sun-
shine mine, The mill will have a ca-
pacity of 200 tons per day and will be
put into commission during the com-
ing month of January.

OTHER IMPORTANT MINING

TRICTS.
not permit

=

DIS-

of more than
passing mention of other important
mining distrlcts of the  state. Alta,
Big Cottonwood, American Tork, Bea-
ver county, Kimberly, Park Valley,
Gold Springs and others have produced
much ore to increase the yearly output
of tho state.
NON-METALLIC MINERALS.

T desire to make brief mention of a
few of the important non-metallic
minerals of the state,

SALT,

The waters of the Great Salt Jake are
furnishing yearly about 40,000 tons of
salt, supplying most of the states
west of the Missouri river, The satu-
rated brine of this great body of salt
witter containg an  almost unlimited
supply of this mineral so essential to
human life. :

There has rccently been explored @
most important salt deposit in the form
of an immensge salt bed in the Great
Amcovican desert, about 110 miles west
of Salt Lake City and 15 miles east of
the Utah-Nevada state line. The West-
ern Pacitie rallroad has built its track
directly through these beds. This salt
covers an arca of 60 square miles. The
deposit varios in depth from six inches
to soven feet or morve, in places where
poles were set. It is almost perfectly
white, and absolutely free from dirt,
rubbish or growth of any nature. Pro-
viding the deposit only averages ona
foot thick, the amount of salt to the
squarce mile will amount to more than
1,000,000 tons, or 60,000,000 tons in the
whole déposit.

The United States Congress by the
provisions of the enabling act for Utah
gave to the University of Utah all sa-
line lands of the state.  Notwithstand-
ing this fact prospectors have staked
out their claims over the deposit, and
are contesting their rights in the courts,

Time will

The supreme court of Ulah durving the
Dast week gave its decision in favor
of the state university: but the case
may not be finully disposed of untii the
United States supreme court gives its
decisfon.  With this humense deposit of
pure mineral as an asset the university
will be well provided for. i

COALL

There ‘are four extensgive coul fields
being operated at present in the state
of Utah, These include the Book Cliffs,
the Waeber River, the Sanpete, and the
Jron county fields.  The Utah  Fuel
company  operating all the mines of
the Book Cliffs ficld, produced in 1997
near 2,000,000 tons of coal. ‘Their prod-
uct is of excellent guality, remarkabiy
homogenecous, with low ash and sul-
phur content. The conl from the Sup-
nyside mine burns to a superior grade

coke which is used In large quantitivs
by the Iarge smelting plants of the
sState,

HYDROCARBONS

The asphalt deposits of castern
are warld famous for their extent and
purity.  'I'he  principal  minerals  con-
sisto o Uintahite, wurtzilite, clateritle,
vzoeerite, and malthiv besides a variety
of agphaltic Hmestones, sandsones and
shales.  Ulntahite, or the Gilsonite of
commerce, is the most important. 1t

Citah

occeurs in (rue vetns cutting the se-
dimentary rocks of the region.  lu ox-

tent and purity these deposits far sur-
pass any other recorded ovccurrence,
The lHmitation of the present paper
will not allow of but passing mention
of other mineral deposits of great pro-
mise in the state.  These incinde Je-
posits of fire-¢lay, gypsum, phosphate
rock,: =ulphur, antimony, limestone, ce=
ment rock, petroleum, building and or-
namental stone, wranium,  vanadium,
and radinm minerals that up to date
have been but partially developed.

IRON ORE,

But a description, though brief of
Utah's mineral depoesits would be in-
complete wilthout mention of her enor-
mous iron ore deposits,  One out of
a number of occurrences will be re-
ferred too The deposit in Iron county
in southern Utah occurs as a mountain
of ore, 15 miles long and three miles
wide, Hundreds of acres of this moun-
tain of ore will require no stripping,
and in greater part will respond readily
to the steam shovel.  Analyses of nu-
merous samples by United States geo-
logical =urvey offfcialg show averagoes
of from 69 to 656 per cent metallie iron.

SALT LAKE CITY AS A SMULTING
CENTER,

Salt Lake Uity is at present the most
important smelting center in the world.
The tremendous ore supply of the three
great mining camps so near at hand,
namely, Bingham, Park City, and
Tintic, giving a combination ot casily
smelted mixtures; and the unlimited
confidence in the continuance of ihe
supply has justified the building  of
exceedingly large smelting plants in
Salt Lake valley, The favorable posi-
tion of Salt Lake as a railroad center
enables: the smelters to draw large sup-
plies of. ore from all parts of [Utah,
from Idaho and Nevada and even from
California.

With the galena and lead carbonate
ores from Park City, Tinti¢, the Cot-

tonwoods, from Ydaho and Nevada; the
copper iron sulphides of Bingham, and
Beaver county: the silicious  coppoer,
gold,  and silver ores of  Tintic  and
seattored camps and from Naovada, the
ure supply is niore diversified (han any-
where elge in the United States. Large
custom copper smelters and lead smelt-
ers with their competition for custom
work  huave brought very - favorable
smelting rates to the ore producer,
Naowhere else in this country can the
producer disposc of his ores it g0 favor-

wbla figures.
The smelters . with  theie capacities
are as foliows:
Tong.
Murety  plant, American smelting
and Refinbig company, tead.. ... 1,000

Suielting
. 3,000

Gartield  plant  American
and refining company, copper...

United States Smelting company,
Bingham Junction, copper..... R 110

United Stades Swmaelting  company,
dingham Junction, jead. ... L1000

Yampa: Smelter, Bingham canyon,
COPPEr: Loih i 1,000
Utah. Smelting
CONPER Loy AT
Tintic Smeliting company,  Tinte,
EEYA R B s doa R ) g e oy e e R i)
Notalizcipa i tyee el e 2 £,600

SMIESLTISIY SMOIKE,

The decision of United States IDis-
trict Judge Muwrshall o favor of the
farmoeotrsg of Salt Lake county against
the smelters of Murray and Bingham
Junetion, whereby the smelters were
nnt allowed to sinell or roast any ore

containing over 10 per cont sulphur.
seemed a severe hlow to the smellers.
The decision did nol affect the plants

at Garfield or Bingham canyon, Two of
the smelter companies abandoned their

plants,  These were the Highland Boy
and . Bingham  Consolidated  coppor

The former immediately took
options on land about 20 miles west,
Just over the Oquirrh mountaing, in
Tooele.county, and the latier negotiated
for land somewhat further aest,

The American Smelting & Refining
company came to an agreemaont with
the farmers whereby they would re-
main at Murray, by installing a bag
house to  filter all eolids from their
smoke, and by Instituting some minor
changes.

The United States Smelting company,
ayg o result of antiriag experiments
with jts smoke to determine u method
of abating the nuisance, apparently
succeeded, and now is able to run all
the smoke not only from ity lead fur-
naces but also from their copper fur-
naces through bags and collect all solid
particles.  As a result of this suce-
cess it has  been  given  opportunity
to resume its entire plant and con-
dinue so long ag no bad effects are
suffered by the farmers, The company
seems to have perfect confidence that
they shall be able to go on in the fu-
turo undisturbed, for they are remodel-

smelters,

ing its plant and increasing the ¢a-
pacity of its bag houre at a very
great expense, It is anticipated that

no further trouble will ensue batween

smelter and farmer.
UTAM'S STIEADY ADVANCE,
Utah's prominence as a mining state

has been gained gradually as a result
of the extensgive development of enor-

moug medigm and low grade deposit
There have been no spasmodic  and
tempaorary gains in her metallic output
netther has there heen garious losses
as the years of progperity or adversity
in mining arvived.  No decline in lead
and silver or slump in ecopper  has
coused collapse,  Her advance has been
vipid but regular. The prospects are
brighter mow for increaged. output in
future vears than they éver were be-
[’H"",

The dividends from  her mines and
smelters indicate tho subgtantial nature
of these industrics,  Jor 1907 the ra-
ported  dividends wmounted to o more
than $5,000,000, and this  was no  ex-
ception, as the bread money distributed
for & number of years has hovered
arvound this flatteving fiwure,
SEHCURITY O INVESTMENTS IN

UTAH,

There hive been fewer labor troubles
in Utah than in any mining state in
the west, Seldom have the mining and
metallurgical ope tons  in the state

boen interfered w by conflicts be-
tween eapital and labor. The senti-
ment of the people of Utih i8 agiidst
strikes and iockonts,  laborers haye
never  demanded exorbitant  wagc

Mine and smelter managers have ac-

codod to the reguest for jnercased pay
during especially prosperous years, and
the workmen have allowed this inerease
to b taken off at times of depression,
“Capitalists are now appreciating this
favorable relation bhetween capital and
labor in Utah, and are showing a pref-
crence for our state as a place to in-
their money.”

Vst

More people are taking Foley's Kid-
ney Remedy every yvear. It is consid-

ared to be the most offective remedy
for kidney and bladder troubles that
medical  science can  devise. Foley's

Kidney Remedy correcrs rmrregularities,
builds up worn out tissues and re-
atores lost vitality, It will make yvou
feel well and look well. U J. Hill Drug
Co., “The Never Substitutors.'”

Special Bargains
EVERY DAY
Millinery L

(1%
AS You
LikE 1T g 4/

We give away FREE a
$10.00 hat every week.

35 E. Third South St.

Clris

| SHOULD BE USEFUL—HERE ARE SOME SUGGESTIONS

mental.

Everything
in Leather

PURSES—for Ladies and Gen-
lemen, £5¢ to $3.50.
CARD CASES—for Ladies and
Gentlemen, $1.00 to $3.00.
WALLIETS—Suitable gift for
Fentlemen, 76c to $2.00.
SHAVING SETS—The sensible
kindg, priced from $2.50 to
$6.00.

RAZOR STROPS—Every man

needs a good one—50c to §2,50,

A useful present is always appreciated more than one which is purely orna-
You know that's the kind you would like to receive yoursclf. Let
us show you what you should give your friends. We recommend you to

come now before you get too busy. Early buying is to your advantage.

Everything
in Leather

TOILIY CASES—the new
folding style for ladies and
gentlemen, in ebony and sil-

ver mountings, convenient and
serviceable, £2,.00 and: $25.00,

GLOVE & HDKF. BOXES—in
some real prefty designs, §1.50
to $4.00.

JEWEIL
a8t novelties,
£15.00.

BOXES—all the lat-
from $1.50 to

LETTER BOOKS—For per-
wnal correspondence, $1.00 to
$6.50,

All goods marked in plain figures, and the prices are reasonable.

Tolio Writing Sets, $1.00 to $7,

ALL

Ladies’ Alligator Bags,
price from $4.50 to $20.00,

Ladies’ Alligator Claw Bags,
finest stock, $11.00 to $15.00,

very

We are showing a fine lot of Gentlemen's Leather Watch Chalns, all prices; a large stock of Leather Cov-
cred Flasks at 756¢ to $6,00; Music Rolls and Folios, T6c o $§7.00; New (Collar Bags and
50; Bill Books, Tic to §6.00.

Toilet Sets, TRAVELING BAGS—ALL STYLES—ALL LISATHERS..
WI AR SELLING A BEAUTIFUL LINE OF LADIES ITAND DAGS,

NEW IMPORTATIONS

ranging in

TRUNKS, SUIT CASES, (plain and Fitted wita

NOTHING FINER ANYWHERE

Real
signs, from $5.00 Lo $15,00,
Morocco and other cheaper leather
ags are priced $1.00 to $5.00.

Boxes, §1.50 to £5.00;

Seal Bags, all the latest do-

¢Cardui Cured Me’*

writes Mrs. Maxwell Johnson, of Tampa, Fla., ‘‘after
doctors and everything else had failed. I had been
suffering with numb spells ever since I was 16 years
§ old. I would lie, sometimes all day, like I was dead.

‘One day, I decided to take Cardui, and had only taken
i two bottles when T hegan to look and feel better. I

“havé now taken 5 bottles of Cardui and I can say that
it has cured me. I advise all suffering women to give
Cardui a long and fair trial, before spending hun-

o ?

T

as I did.”’

Try Cardui.

dreds of dollars in other ways and gettin

Thousands of ‘ladies have written
, various symptoms of female trouble
letters similar to the above, describing
and telling how Cardui had cured them.

What do you think of it?

Isn’t it worth while giving this fa-
mous medicine a trial, in your case, to
see what it will do for you?

g no relief,

S L




