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[Nors.—While it would be extramely dosirable to present, from the material collected by the special agents of this branch of the
consus, o complete and detailed aceoant of the mining aud metallurgical operations in all the states and territories, in order that the
rulations of the various factors involved in the industry might be clearly exhibited, still the limited space allotted to this volume of the
census reports ponders such o full presontation inipractieable, and necessitates the substitution of a report move general in its character,
It is felly however, that, thongh from the above reasons it would be impracticable to give a detailed review of 1he industry in every
seetion, the selection of somo one for more minnte disenssion would, to some extent, supply the place of the fuller description.

It s heen extremely diffloult to dutermine which one of the states and territories would the best serve as a type or illustration.
Lneh has ity peenbise foatwros, whiel distinguish i6 from the others, and each has many general features 1 which it resembles the others.
It was necessary in the seloction, on the one hand, not to choose one which so far excelled the others in its mining and metallurgical
advancement as to give a false and too highly-colored idea of the progress of the industry over the whole eountry, and, on the
other, not to take agn type one whose industry was in the early stages of its development, and thus give a depreciative impression
equally crroneous, .

The precions-metal mining industry of Utah appears to present features of peeuliar interest from a technical peint of view, Mining
in this torritory seems to have reached n stage which may be taken as fairly vepresentative of the progress which has been made elsewhere
in the conntry,  Tho wineral resourees are more varied in their chavacter than is the oase in any other region, with the possible exception of
Californin and Colorado. The territory vecupies an intermediate geographieal position, its product is midway in importanee, and the costs
of labor, supplies, ete,, aro neither low, as in older mining communitics, nor exceedingly high, as in newer and less developed localities.
Its mining mochunical appliances, it is true, have not been brought to tho degree of perfection which bas been reached in Nevada, nor
are thoy of the ernde order pravalent in new places; still, the metallurgical plant and proeesses of its principal works illnstrate by their
many past experiments and failures the various stages of development in metallurgy in this country, In short, though geld mining is not
an interest of fully proportionate importance, the texritory is fairly typical in a sense which dees not exist in the euse of any of the other
mining states and torritories, '

In view of those considerations, and of the fact that muek information of importance regarding Utah has hitherte escaped publication,
the terrtory has booen selected for o somoewhat detailed deseription)

Me.. D, B, Huntley, the speciut vxpert detailed to Utaly has prepared such a technieally cowplete summary of the results of his
investigations that 16 has had no little weight in the seleetion of the section covered by his report for morve minute discussion. His report
is hora presented in a somewhat abridged form. ] '

The territory of Utah is a rieh mineral country, but in general, owing to causes which will hereafter be discussed,
its mining prosperity at the period under review was not commensurate with its mineral wealth. - Although the
Outario continued to declare ity monthly dividends, and work was being steadily prosecuted at the new districts of
Trisco and Silver Reef, yet the former great ore-producing districts of West Mountain and Big and Little Cottonwoods .
were comparatively idle. Tn some instances mines which formerly employed a hundred men were not even being
prospected, but were abandoned to three or four men, who were engaged in picking over the dumps and searching
the workings for ore which had escaped extraction. Practical and energetic labor is confined to a few large mines,
the output of which presents a strikingly noticeable falling off in the total bullion product, so that one attempting
to judge of the condition of the industry, using this as a eriterion, is apt to be misled. Ixtraordinary exertion in
the development of a fow rich properties do far less toward the real and substantial advancement of mining as a
general profitable industry than does the continued systematic and practical working of many mines, even thou.gh
smaller, Though there was a lack of energy and activity in very many quarters, stilla large amount of prospec?mlg
was being carried on, particularly in the region of Parley’s park and the Cottonwoods, and, on the vwhole, it is
probable that the next computation will show an increase in the total bullion product, even though an inerease far
short of pogsibilities. Inthe low prices of food and moderate rates of transportation the territory possesses marked
udi%ntnges. : o :

The reports aud the recollections of sundry outrageous swindles perpetrated in the past on too COIilfld]IJ g 11.1ve'stqrs
have operated not a little in frightening away capitalists, more especially foreign ones, who have m o n?agc{r}ty' of
the instances been the vietims, having been selected as more likely to prove easy prey ou account of their unfamiliarity
with mining matters. This has been no small drawback to advancement. - ' .

In the early days of the industry in this territory reduction presented few difficulties, as the large su.ri'fwe
bodies were of oxidized ore and easily worked. As these were exhausted and lower levels were reached mining

beeame more difficult and the ores more rebellions.  The old simple methods and machinery were foun;l to be of
' 40
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little use. New methods and new machinery had to he invented and purchased. These oxpfms'es 1111‘ {nﬂn{y ca‘sez
soon consnmed the early profits, and left the mine owners without_ menps to 1)1“081)‘e(3t;‘ext‘ul}lsl\ ei,s‘_,' or .(‘.\‘m]ld (; (;:!.1 ](:((:)

pumping machinery to follow known bodies. Then, again, the rich LLIS(}O\"GI‘IGSI ?n (Jolor:u' o,tiz 13/;011}«‘1,‘ ;l . :Iu l,
during the three years preceding the period under review, turned the a‘ttenm‘m of 1nvest(?1‘h mﬂ .r‘l(Y)b‘(« ¢ {11“;‘1 It 1‘1. ;‘(:t (. i
in consequence, eapital was diverted from the old mining districvts.. In this way the 11)(111\5;1 1 3111 flt’.l)lhll E;; (0
greatly, In all probability, however, the prime factors in the existing dullufass have been t )9 _(:\ 1nustio ,‘,,“ (; 1 \
surface hodies and the reaching of the water level, with the consequent change in the eharacter of ihg (]yu})‘(.)gll.\: {(,
which, at the surface, consisted of carbonates and sulphates of lead in a soft ocher, c.'hm]gc(.l, bul(.)‘w, t(‘) l)f\’ 1 1(1 ©, g‘u‘lun.\,
and sometimes to zineblende, in a hard siliceous or calearcous rock. The inerease in the quantity of pyrite lessened
the value of the ore and made smelting more expensive. Again, this hard ore cannot be so (51.1(3:1.1{1.\* (!.‘,‘:'t.l'zwtiwl or
concentrated. In working the surface bodies the miner had learned to follow the ocher stain with faith that i
wonld lead to ore. Below the water line this guide was wanting, and the ocher stain was usually replaced by a
mueh narrower band of rock containing pyrites. The latter is not more difficalt to follow than the former to one
trained to it, but, by reason of a lack of experience, 8o few have been followecil in d.ept,h with succeess t:h:un when the
pyrite was reached mines were deemed almost valueless. The surface bodies did not alone c«:mt:un. all the ore
worth working, but at the then existing prices, and with the methods of treatment employed, they cont‘tmnml all lli:}l,
could be worked with any profit. The great need of Utah at present is concentration works. As far as depth s
concerned, mining in this territory is in its infaney. A careful study and the application of the processes f’l
concentration to the great quantities of low-grade ore will be requisite to the profitable prosecution of mining in
many of the districts. Concentrating on a small scale is now practiced, thonugh, for the most part, in but @ rude
way, and it is principall;v confined to the separation of nodules and crystals of anglesite, cernssite, and galena from
a fine ocher. Machinery is needed for the separation of galena, pyrite, and sphalerite {rom one another,

In several of the older distriets the days are nearly at an end when mines can be worked profttably by single
individuals or partnerships having but a small capital, unless rich surface bodies-are ¢chanced upon. Their wines
will have to be worked by wealthy companies with the means to construet extensive apparatus for the coneentration
of the low-grade material found between the bodies of rich ore.

Wonderful progress has been made in metallurgy in the United States during the last thirty yoears, The
mineral resources of the country form so large a part of its natural wealth that the inventive genius of the people
has been stimulated to the extreme in the production of methods and machinery for their development,  But when
the necessity has arisen for a new method, or a new machine, the inventors have relied too mueh on themselves and
their own ability, and have studied too little what has been done in the same direction in other countries, Thus,
in some instances, time and money have been wasted in reinventing and testing machines which in other places and
in other times have proved failures., The first requisite of an inventor is a knowledge of what has been donge by
others in the line to which Lis efforts are to be devoted. In Germany, Austria, and Trance great attention has heen
given to concentrating apparatus. The ores which it has been necessary to handle in those countries are very like
the pyritous ores of Utah and some of the heretofore neglected and despised lpw-grada veins. A thorough study
of the continental methods would be of great advantage.

It may not perhaps be out of place to give here a chronological summary of the history of the tervitory as
far as it is connected with mining:

July 24, 1847.—Arrival of Brigham Young and a fes Mormons on the site of Salp Lake City.

1858.—Arrival of General Johnston’s army. 3 '

1861 to 1863.—A few tons of lead claimed to have heen obtained by the Mormons from the Rawlings mine, in Beaver county,

October, 1862, —Arrival of California volunteers under General P. . Connor for the proteetion of the settlers,  Genersl Connor emly
saw that the Mormon question could best be solved by the encouragement of ontside immigration, Thae oponing of mines, he thought,
would do this, and so he gave furlonghs to squads of his soldiers, old California miners, to prospect the country, ‘

September 17, 1863.—Jordan mine tocated by the soldiers in the West Mountain district.  First location in Utah,

Summer of 1864.—Discovery of the Emma and other ‘mines in the Little Cottonwood distriet, First smelter
erected at Stockton by General Connor and officers. I proved a failure,

1869.—~Completion of the Central Pacific and Union Pacific railroads,

June, 1870,—Tirst efficient smelter (a cupola ono) erected by Woodhu]l Brothers, 7 miles south of Salt Lake City.
1870.—Utah Central railroad completed. )

1870 to 1872,—Mining excitement in Utah. Many stacks erected, but not all successful.
Spring of 1871.—8ale of the Emma mine. -

1871.—Utah Southern railroad commenced.

July, 1872.—Discovery of the Ontario mine, in Summit county,

May, 1873.—Wasatch and Jordan Valley railroad (Little ¢ ¢
December, 1873.—Bingham Cafion and Camp loyd railro
1874, —First concentration works in Utal erected at Bingham Cation,
1875.—Dicovery of the Horn Silver mine, in Beaver county,

Fall of 1876.—~Ontario mill erected,”

1876.—Mining excitement at Silver Reof, ‘
1877-78.—Leaching works erected at Bingham Cafion,
1878 —Utah and Pleasant Valley railroad completed.

(o roverberntory onoe}

ottonwood) completed.
ad completed.
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During the census year Utah produced gold and silver as follows:

GOLD. 1 SILVER,
SR _l ———1 Total value,
Ounces. Value. l Qunces. l Value.
,,,,, i
‘ -

DEEP MINES. l
Trom oro raisced and treated Auring CONETS FOAT. v v viviaesvrcener e ianaes 13,008, 4 $270, 045 3, 655, 538. 0 &4, 506, 954 $4, 866, 999
TFrom ore raised prior to, but tronted during eensus yoar «ove.eweeeeiiiiiin e, 74.6 1,642 112,805 0 146, 962 147, 504
TOLAL frOm QUOD TUIEE «evoeernnan saravniiaar snnsearnnererannnssasnnrsnne oan 13, 138.0 271, 887 8, 608,433, 0 4,742, 016 B, 014, 503
From PULCCE MINEH . oo tuiieeinareace iinsnsrsnsrmrasssssrrnsens smnmanianerunronas vus 967.5 *20, 000 s *171 [ 20,171
Trrom a1l IEnOs ottt ieiaacaane cmmean e csiahasnrmees e ane e iceaanunnaans 14,105.5 201, 687 3, GO8, 565. 5 4,743, 087 5, 034, 674

* Estimated.

The base bullion produetion of the Utah smelting works for the census year was as follows:

! Pounds,
RONEA 1A « e ceec e i ciet it i ae e mman et tammt i cn e - e e eamme e eamanaeenaanann 2,586,370
Crude bullion, including weight of silver and gold contemts ..o cov e oo iiiae i aeie e 28, 213,501
The weight and value of the precions metals contained in base bullion were as follows:
Qunces.
(1) U PO 4,511.4 $93,259
LV e r o it iat ve e tic v temame e ren nm e . 1,813, 906.0 2,345,199
TOEAL o em eeeme e eeanr e - e e e e e e e e e aaaa 2, 438,458

Deducting from the ernde bullion product 322,170 pounds produced from Idaho, Montana, and Nevada ores
smelted in Utal, the remainder, 27,801,331 pounds, is the yield of Utah ores smelted in the territory. To this.
should Le added 865,500 pounds of crude lead bullion, the estimated yield of Utah ores smelted in Chicago and in
Omaha. The total crude bullion product of Utah for the eensus year is, therefore, 28,756,831 pounds.

The purpose of the following pages is to represent substantially the condition of the mining industries of the
territory during the census year. They will embrace detailed information concerning individual properties only in
pases which appear representative or illustrative. Such information of an historieal character as has been obtained
will De noted when it is of sufficient interest or importance, In the collection of the material for this report the
writer has been obliged, in many instances, te rely wholly on the statements of individuals whose interests and
prejudices may have influenced their statements consciously or unconsciously. Such data have been carefully
weighed, and a liberal allowanee has been made for exaggerations. Wherever values of former products have begn
riven, it must be borne in mind that they refer to the price received for the ore or bullion sold in eurrency, and not in
gold, unless specifically so stated. It is dne to the-mining men of Utah to state that they were not only courteous
bo the expert charged with the duty of collecting the statistics, but nearly always ready to farnish thfs desired
information at the cost of congiderable time and trouble to themselves.

SALT LAKE COUNTY.

4
The principal mining districts of the county are the West Mountain, Big Cottonwood, and .Little Oot?onwo'od-.
In the neighborhood of South Cottonwood and Sandy there is a group of smelters and sampling mills. In dlscusglpg
the condition of the mining industry each distriet will be taken up separately, and the various groups and localities
treated of by themselves. a
' WEST MOUNTAIN MINING DISTRIOT.

[December, 1880.]

The West Mountain mining distriet is situated on the eastern slope of the Oqui‘rrh range. I8 br.eadth fro.m
east to west is about 20 miles, and its length is 35 miles from north to south, The mines, however, are mcll.lded in
an areq some B miles square. Tt was the first mining district organized in the 13err1tory, and its first mine, the
Jordan, was located September 17, 1863. , The records show that about 6,500 locations have been made, but at the
time of the visit probably not over 600 or 700 claims were held, and but 63 of these were patented. o .

There aroe no published maps of this distriet, so that a brief outline of the topography of the section in whml(;
claims have been located may, perhaps, be of some assistance in making more clear the position of the grfmps an
individnal mines and works described. The trend of the Oquirrh range ig north and south. The plain of the
Jordan valley rises gradually to the base of the range, at which point its altit'ude is about.5,400 feet. The cr:hst 0;‘
the range, about 8 miles from the foot-hills, is between 9,000 anle,OOQ feet high, The mines are located within
miles of the summit, and ave scattered through four cafions opening into the Jordan va,llisy. In order, ‘begmnmg
at the north, they are: Barney’s cafion, Bingham cafion, Copper guleh, and Butterfield cafion.
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. . B ¢ O3t | A\ T b gite)
Bingham cafion, the principal one, and conta-iéf}g ;nozt 01?32 :;g](ﬁf; 1‘:;;; (églﬁ%slf"m:ll:}u\; ‘(rstto I;(z: ;Lu{:,‘:, , ixgllc ?;1}13;2
turns south and follows the trend of the range, with forks and si el ’Lblld 6111:1‘ fm'k‘ ﬁnd on tlu\nsmlth
north the cafion has the following branches: Freeman’s glﬂch;’Markhml}'slgulcsfl‘) il on ﬂ”; wontl mm‘ RQW
Bear and Porcupine gulehes. Carr fork has as branches CoEtonwood ‘f01k anc . (,} guich o -y '1"',~l" el %
o . : inine Butterfield cailon on the north are Yosemite and Dlae \:)d(, L gulehes,
Mud{g}y,} iﬁﬁlkfg fg:}tqoglll?ll: (Tl(;léf}lt c{)(l)llsilslt: mostly of beds of Carboniferous limestone and quartzite, (a) . \Neur
the hu;lt(;l of the‘ycaﬁou there are great faults, and dikes and masses of uugitic g ‘mutu:p«:l:pl;;{r;\"1'»1:(‘)(‘:'.11'(1‘*.. ‘ 'ill‘lﬁl‘fﬁ
are bedded and contact veins in and between the quartzite anc} limestone, with ﬁssgre \:@1111;1111; 1(;:\) ¢ yl%]rl‘(,, !»()111: l“v‘ii\ .
The great lead-producing mines of the distriet are found in a large bedded' ven} ()1.1)(,4 l: {lx )‘()‘11:; lllx:)x“c .il!\)\{ futg ‘ ::
and dipping N, W, 35° to 60°. Beginning at the southwestern end they are sntuztt'ed ‘11r11‘(’>11:(:-‘1. (l; f) N : ~"l“ ( 13 }S;N‘
and Kempton, Jordan, Utah, Spanish, Old Telegraph, Revero, first extelfsmu .WCb:L of ,ﬂt. egraAp 11, :m”‘_ p:,-l m}ix ; 11‘;\
Lead mine, Miner’s Dream, and Wasatch, At the southwestern extremily of this b(‘*.lt, (l)u ltH'. ;‘txxhlnr-\\ (I\ . .xl;‘tz
and branching from it in two forks, is the gold belt of the Stewarts a,nd.J ordan, On the same bl(v ¢, an f)‘ll ya L_\\-
thousand feet from the lead belt at the southwestern end, there are smd'to be two gold belts ’\\‘ hich m\(unfl mtu‘
Barney’s cafion. These are not well defined, as but comparatively httlle work has bemxﬁ(.l(.)n‘u. Hm ntlw;r xnutc’?s u‘i
the district, with the exception of the Yosemite, Last Chance, anfl Wlnn_ﬂ.muck, are as \M wlzu:l\el‘\;r' unimportant,
They are fissure veins in the syenite, or bedded veins in quartzite, having no conneetion, but having a eneral
northeast and southwest strike. ) _ |
The district is connected with the outside world by the Bingham Cafion and Camp Floyd Narrow Gauge
railroad, which begins at Wasateh Junction on the Utah Southern line, and in 16 miles rises 1,603 i"uulj. l%ug:mul
the station in the cafion the road is continued as a tramway for 3 miles and has branches to the principal mines,
The freight charge over both tramway and railroad is from $1 25 to $3 per ton, depending on Um quantity
shipped. In the distriet there are about 20 hand- and water-power Cornish jigs, which are worked irregularly
during the summer months by the owners of the smaller mines.
The following is a brief chronological table showing the development of the district:
1863.—Discovored and organized.
1864.—Gold placers discovered.
1868 to 1873, —Gold placers extensively worked.
1871.—Utah smelter built. Ran from 1871 to 1373.
1871, autumn.—Winnamnck smelter built.
1873, December.—Completion of Bingham Cafion railroad.
1873-'74.~Jigs at Spanish mine built. :
1574.—Concentration works erectod by John Longmaid on the Utah mine. Demolished in 1876,
1875, —01d Revere concentration works buils.
1875 to 187R.—Discovery of gold helt.
1876-'77.—Leaching commeneed j continued two and one-half yoars.
1877-'78,—01d Telegraph leaching and concentration tworks on the J ordan river built,
1878.—Stewart mill built. ‘
1878-"79,—New Rovere concentrating works buils.
1870.—Sale of O1d Telegraph property to French company, ,
1879.—Experimental Jordan 10-stamp mwill built.

MINES OF UPPER MAIN BINGHAM COANON,

Of the mines of this cafion the Jordan is deserving of special notice, Tt ig the oldest mine in the tervitory, and
was discovered September 17, 1863, by a party of General Connor’s volunteers., It ig situated 2% miles s(mi:h,weaﬁ
of Bingham, on the eastern slope of & ridge of medium size and steepness, » The mine was pumlm@d by J, W, Kerr
& Co., who, in 1872, erected the Galens smelter (one stack). Afterward the property was bought 123-' Carson &
Buzzo, who constructed a wooden flume (5 by 9 feet) 12 miles Jlong, at a cost of ‘$120 000, to fufniﬂn \‘v‘uwr»
power. They failed in 1875, and the Galena Silver Mining Company became the owner "In | ‘
Galena smelters (five stacks) were built on the Jordan river, In 1877 the property w :
and Smelting Company, which Company was reorganized in 1879, with but slight ¢l
name of the Jordan Mining and Milling Company, .

The total produet could not be ascertained, but the following approximate fi gur

In the same year the
a8 sold to the Jordan Mining
ange of ownership, under the

es were given

Prior to 1873, 18 ounces silver and 42 perecentilead.. ... ... ... 'i-‘ml&
1873 to April, 1875 (higher grade) ... . [T e UOQ
April, 1875, to 1877 (estimated)..... ... o I BT e
1877 to June, 1880 e e o T 000
..................................................... wens 13,000

Total e | P
....................... T e e e BT, 000

@ Geol. Expl. 40th Par, Vol. X1, p. 443, &. B Emmons,
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I}l addition to the above, several hundred tons of gold ore were run through the 10-stamp mill in the census
year in experimenting. Its average assay value was $19 90 gold and $8 40 silver per ton.

The property of this company consists of the following claims: Jordan mine, 5,200 by 200 feet patented; the
Galena mine, 2,000 by 140 feet patented ; the American Fihg, Little Mattie, Excelsior, Excelsior No. 2, Steamboat,
and some others.  These overlap somewhat. The company also owns a 10-stamp gold mill, built in 1879-80, for
the purpose ot experimenting on the gold ores; 106 acres of land, one-half of a canal 12 miles long; and a 60-stamp
gold mill on the Jordan river, which was begun in 1880, but was not completed when visited.

The Jordan vein is a bedded vein, perhaps 200 feet wide, dipping 300 to 350 N'W. in siliceous limestone. The
foot-wall may be quartzite. Tragments of limestone from the hillside and hanging wall above have fallen into the
vein, forming one or more largahovses.  On the foot-wall of this vein immense bodies of cerussite with some anglesite
and galena were found. They formed almost a continnons body 300 feet in length, and wers from 50 to 130 feet
(average 70 feet) deep, and from 10 to 100 feet (average 30 feet) wide. Next to the hanging wall is a belt of very
friuble, porons, ocher-stained gold quartz ore, from 20 to 185 feet in width, from 400 to 500 feet in length, and at
least 100 or 200 feet deep,  The first-class lead ore taken from the mine in late years assayed about 40 to 45 per cent.
lead, 15 ounces silver, and 5 gold. There was some second-class lead ore in the mine and some dump ore averaging
15 per cent, lead, 10 ounces silver, and $3 50 gold. The gold ore assayed from $1 50 to $1,500, and it was claimed it
would average $10 or more per ton. At a short distance above the water level, whicl oceurs at about 250 feet on
the dip, the oxidized ore changed to pyrites containing a small percentage of copper and lead, One great fault
having a north-and-south strike ent the vein, which was not found beyond this line. The mine is developed by
12 tunnels and three ineline shafts to a vertical depth in places of 200 feet, and horizontally for 500 feet. The total
length of openingy is estimated at 15,000 feet. ‘

The Galena and American Flag are small diagonal eross-veins containing lead ore. The Exeelsior is on the same
vein as the Jordan, and has ubout 1,000 {feet of openings, showing large bodies of gold ore. There is no machinery
upon this group of mines, work being prosecuted by tunnels. During the preceding year or two, many handred
feet of Arifts and eross-cuts Tiad been run to open the previously-described gold ore body.

The 10-stamp mill at the mine is a steam gold mill with 500-pound stamps, awalgamated copper-plate
riffles, two pans, one settler, one Ball amalgamator, and some tie-boxes for concentration of lead ores. During the
census year, while experimenting on the gold ore, but 1,600 tons were worked. The ore is not free, and though it
worked well in pany, that was found to be too expensive a process for ore of such low grade.

The 60-stamp gold mill on the Jordan river, 2 miles northwest of Sandy, is a fine, substantial structure,
which ‘had cost $60,000 and was not completed. It was thought at the time it was planned that the ore was free
milling.  Work had been suspended awaiting the result of experiments at the other mill. Its fittings consist of
one large enging, two boilers, 43 by 16 feet, two Blake rock-breakers, 9 by 15 inches, one pair of Cornish rolls, 30
inches in diameter with 16-ineh fade, with chilled steel shells, Tulloch’s self-feeders, 60 850-pound stamps, single
dischargoe mortars, and two clectric lights. The ore will be dumped into large ore bins from cars loaded at the
mine. .

The Steamboat is an east-and-west vein, from 1 to 3 feet wide, in a porphyry dike crossing the northwest end
of the Jordan patent. 1t was originally worked as a lead mine, but in 1877 a pocket of very rich gold ore (oxidized
pyrites) was found near the surface 125 feet Tong and from 75 to 100 feet deep. This yielded, it is estimated,
$55,000; and, although some gold had been found in 1876, this was the real commencement of the gold excitement
iu Bingham. The mine has a 400-foot tunnel and 550 feet of other openings.

The Sheridan Hill Mining and Smelting Company, whieh failed in 1876, had their stacks on the Jordan river,
and worked the Neptune and Kmnﬁton, Wall Street (now Northern Chief), and the Damn Tool (now Bonanza).
Theso mines were discovered about 1872, and were vigorously worked ‘in 1874, 1875, and 1876, Their total product
for these years is estimated atb over $800,000, Since that time but little profitable work has been done. )

The Utah mine is an old soldier location. The first smelter in Bingham cafion was erected here in 1871 by
Buel & Bateman.  In the same year it was sold to an English company at a price said to have been $450,000. This
company van the smelter until 1873, when pyrites were struck. In 1874 concentrating worlks, costing $40.,000,
consisting of buddles, tables, jigs, and tie-boxes, were erected by John Longmaid. These did the work comparatively
well, bub as there was not a ready sale for the mixture of galena and pyrite they were sold to Holden, and. the
apparatus was moved in 1876 to the Old Telegraph. Sincethat time the minehas been worked upon lease. About
gix men were employed during the census year. “In 1879, T. R. Jones, a banker of Salt Lake OCity, bought the
property, including several adjacent and overlapping patented locations of 1,500 by 200 feet. .Tl‘)e total 'prodt.wt
Las been several hundred thonsand dollars, bat on the whole it has not paid expenses, The vein is a continuation
of the Jordan, and has the same peculiarities of gold ore on the hanging wall and lead ore on the foot w'ful. Oue
incline was sank 300 feet, but the general workings of the mine extend 1,000 feet Porizontally and 140 feot deep,
showing 6,000 to 7,000 feet of openings.  The bodies of carbonate ove only extended 50 feet below the surface, where
they were replaced by pyrites containing occasional niasses of galepa. The' earbouate ore iw‘era,ged 4§ per cent.
lead, 12 to 20 ounces silver, and $4 gold. The gold ore on the hanging lwall. is 45, 60, 80, and 120 ,t'ee.t .mde,» wh_eri
it has been developed by tunnels.  The average of 100 assays was $17, of which $6 was free. 0h10r1(1121ng-roastlnb
wonld hiave saved the gold, but it was too expensive.
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: ing her side of the cafion
The Spanish mine is adjacent to the Utah and is on the same belt; but, beim% on tixso; ]o’cthel1 (:;gol())l{u tiliil((( Ilewn,
old Pk ig 71 to 1878, but since the
ing hody \ g he roded. It was worked vigorously from s v
the hanging-wall body of gold ore has been er : et oo aluet to o
‘ i 'a er nd in 1876 a water-wheel and stean-engine wo Hee
has been leased. In 1874 four jigs were erected, an and steain- D
tl;em It is: estimated that the total product of the mine jas been 65,000 tons, of which 24,000 tmlm W (il ; (;\:(( )1 :()l:{ll
/ : 1878, 1 i 35 tc o cend, lead, B
in 1876, 1877, and 1878. The approximate assay value was 14 ounces silver, 35 to 40 per cend, v}(‘ It 1, UK ‘m: ")] “(“Fu 1;
) " ; : : o . ine Iupitog ralena are ple |
gold ,’l‘heré are about 5,000 feet of cuttings. There is no machinery on the mine. Tyrites and galena are ]
in the lowest workings. N o
The names, total length of openings, total product, and condition at the close of the <ic,1|.su\s year of the mines
) NAMmes ; ondi at t oF Mo ool
of the Upper Main Bingham cafion, not already referred to, are given in the following table

P

i
Total | Condition at the close | Rewarks,
Mines. ]%n;;;g}: ?: - Totalproduct. | ¥ Cinsus yonr. i
openings.
Feet, |
Bully Boy «oeveveenennne. 2,000 | $40, 000« semeee ..., L P ERTEITIPOOPS . — y
Bonnie Blue Flag ......... 2,, 000 | 1, 200 tons i Being worked on lease. ...} Grade of ore, 15 onnces silver, 40 per cent, load, and $4 gold.
............. 2,400 | $20, 000....

j;:(;z‘;: 1' 108 $40‘ 000... Grade of ore, 80 ounces silver, 20 to 40 por cont. Jead, und $10 rold.
Live Yanlm ,5‘40 20| 000 i Grade of ore, 100 onnces silvor, 30 por cont, lead, and $3 to §10 gold,

0o . ...... . X . . . ‘
Red River group...ooooootl 1500 Joaccnnnnanevmiannnn. .. Only prospect work done .1 Average of ninety assays said to b $12 86 gold,
Maple Tree group 2, 600 ! 3 [ ! Some lead ore has been oxtracted from the Story.

aple Tree group . ........ | 4000 o PSR | S : ‘ ‘ .o ; ‘

Alamedn and Henrietts ., . L300 | 73,000, .0icaeenrin.. J’ Being worked on lease. ... Pr;)('lvw.:;t consus yoar, #7,000, Grade of ore, 70 per cent. leud, and 00 ounoes
Highland ccoeeinin oo, 600 12, 000 . Worked by owners . ......
Galena Extension.......... ‘ 750 \' 25, 000 .| Grade of ore, 86 ounces silvor, 55 por cont. lond, and $4 Fold,
Orphan Boy . ..... 600 ©oee e,
Eagle Bird. ..........
Emily ...............
Comfort .....
Fanny Bewis cemereeeiene|
Sundown ........... ..., 530
Northern Light Company. . 1,400 l...
AMHRO. ol 1,000 |... ..
Silver Plume ... 400 iieeen e e
Sanders........ . 550 | Fow thousand dollars.| Being worked on lease ... During census year 25 tons of $i0 ore woroe producod,
AMiller . ovveen i, 500 | Few hundred tons....| Tdle.,.....o....ooo ... .

MINES OF LOWER MAIN BINGHAM CANON.

The most important mines in this «iiion are the Winnamuck and the Tiewaukee, with the adjacent groups
belonging to them. The Winnamuek was diseovered in 1867 by Mormon farmers, who ran & tunnel into bady
of soft, oxidized, ochery ore. This ore, thoug.: rich, was thrown over the dumps, only the nodules of galena heing
saved. In the year of its discovery the mire wag bought by Bristol & Dagget for $15,000, In Aungust, 1871,
_smelting was begun. The mine was sold in 1872 to an English company for $300,000 and 50,000 shares of the stock,
Swelting proved so unprofitable that in 1875 it was abandoned and the ore sold. In 1876 the property was bought
by an Amsterdam company. Smelting has never been resumed, though fairly successful attempts were made in
1877 to concentrate the ore by stamps, jigs, and shaking-tables. Leaching, both raw and after n chlovidizing-
roasting, was tried in 1878 with no success, Considerable prospecting was done in 1876, bat since that time the
mine has been worked most of the time on lease. The following table, showing the financial account of the mine,

has been furnished by the superintendent. Some ore has doubtless escaped record. A small amount has hean
produced since 1878, but the figures could not he obtained:

. Total cost, in.
T i pnoduen. | o BRI Comotmaing | Oostotemale | Sy | TTRAT | Preft | Low | Sombae
. . penses. { i

Total .......... ‘?:jg,}olz. 824 $057, 042 08 I $1,588,758 73 | 577, 107 02 $800 87 #570, 716 05
986, 000 48,045 77 60,416 55 | 17,370 LI S \

3,954,913 85.0 51. 40 $28, 430 17 $174, 422 03 217, 548 16 858,551 26 | 130,003 10

4,720.785 28,7 65.10 70,248 87 168, 512 16 287, 854 90 437, 677 64 169, 782 74

3,144, 383 25,5 48.90 81,602 23 218, 844 97 278, 602 48 290, 706 60 17,044 18

131. 000 13.6 67,51 19,314 86 14,387 20 15,010 70 22,089 14 7,028 44

@%245.800 .| 42,818 54 119, 250 59 76,482 05

2,023, 891 28,0 52, 50 25,745 52 47,066 41 1567, 046 02 108, 979 61

1,872, 253 150 82, 60 16, 580 23 35, 048 02 78,509 14 43,406 12

818. 750 21.7 61.30 8,942 50 14, 052 10 18,661 78 ... .......

o Ore sold and not smelted.
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This company owns adjacent proverties, extensions, parallel veius, and stringers, as follows Dixon, Dixon o,
:j‘,hl:(:;tz,rj/V1nl‘mrnuqk, Wh}nm}n‘.uck No. 2, Brilliant, Savage, Mountail.\ Mfﬁd, Mineral Point, Torpedo, and Amazon.
“hese ave mostly 1,500 by 200 teet each, and patented or patents applied for. They also own the Winnamuek placer
{:Ia.,un In the bed of Bingham cafion and the Wasateh mine in Copper guleh. The Winnamuck vein is a contact
vein befween a black clay-shale hanging wall and a quartzite foot wall. The dip is 45° N.NE, The mine consists
of one body or chimney extending from near the surface on the hillside to the pyrites near the level of the cafion,
a distance of 460 feet. This Lody is from 100 to 300 feet long and from 1 to 18 feet (average 4% feet) wide, and
extends northwest in the vein diagonally between the dip and the strike. This ore is for the most part a soft,
brown-yellow or gray siliceous ocher, containing lhorn-silver and cernssite. Some parts of the body assayed as
high as $2,000 per ton. Atabout 150 feet above the waterline the ore changes from a “free” to a ‘‘hage” ore,
which has been worked to a depth of 85 feet, 100 feet long, and 4 feet wide. It still continunes, but its grade is
quite low. This lower part of the mine and the dump show large bodies of pyritous low-grade ore, containing
galena, sphalerite, tetrahedrite, cubanite, and pyrargyrite, and assays about 15 ounces silver per ton. The gangue
of the vein is celay and quartz, with some caleite and gypsum. In some unventilated parts of the ming, where the
air was moist, an efflorescence of fibrous erystals of sulphate of zine, sometimes 6 inches long, was formed on the
bhanging wall. At the sonthwest end of the ore body the vein was dislocated by a vertical fault and was thrown
28 feet NI In some places the ore continues in the line of fault, but in the vein beyond it nothing has ever heen
found. The water level in this part of the mine was 130 feet above that at the ore body. A tunnel several hundred
feet long has Deen Tun on the vein beyond the fault and a 60-foot body or dike of porphyry has been found. The
water which enters near this from the hanging wall deposited thick coatings of sesquioxide of iron in the tunnel
This indicates a body of pyrites on the hanging-wall side. It was proposed to cross-cut at this point.

The developments consisted of a main tunnel 1,300 feet long on the vein about 40 feet zbove the bed of the
cafion ; three smaller tunnels and a vertical two-compartment shaft 240 feet deep through the hanging wall ou the
ravine side from about the level of the tunnel.  The total length of drifts, shafts, and winzes on this and the smaller
adjacont properties owned by the company was estimated at over 9,500 feet. The hoisting works, which had been
idle for several years, consisted of a Cope'and & Bacon vertical 30 horse-power en gine, one horizontal boiler, 2-inch
hemp rope, and a Blake steam-pump. During the census year a few men were employed in prospecting and on
lease. The product was only two or three hundred tons, The old slag dump had also been leased at about one-
quarter royalty, and produced 3 tons of serap bullion, worth $200 per ton ; 60 tons of matte, worth $62 per ton; and
40 tons of jigged material, worth $48 per ton. The results from this, us from most other old slag dumps, were not
flattering to the early smeltors.

The Dixon mine is on the opposite side of the ravine, and, as before stated, is owned by the same company.
It hag about 800 feet of openings, and is worked upon lease by a few men.

The Tiewaunkee group consists of the Tiewaukee, 200 by 1,500 feet; Tilden, 200 by 960 feet; George, 100 by
2,400 feet; Ely, 100 by 2,400 feet; and the Surprise and the Lorenzo, which overlap the others; and is sitnated near
the railroad station on the side of the steep ridge which forms the eastern side of the Main Bingham cafion. Ore
was discovered in 1871, and work was prosecuted only at intervals until 1878, when the present body of ore was
discovered. In August, 1879, the mine was bought by Mr. Goldberg. Troubles with adjacent ckim owners gave
rise to the consolidation in November, 1880, of all interests under the Tiewaunkee Gold and Silver Mining Company.
The property was worked steadily during the census year (Sundays excepted) by a fores of fifteen men, who
received from 82 50 to $3 per day. The total produet prior to the census year was estimated at 1,200 tous, which
were sold at about $100 per ton. In the year, 360 tons were extracted, which assayed about Y5 ounces silver, 40 per
cent. lead, and $12 gold. Ove of this grade was sold by sample (see deseription of sampling works) to the smelters
for 880 per ton. The vein is a bedded vein in black quartzite, on the hanging-wall side of a belt supposed to be
250 feet wide, The strike is N. 280 I, and dip N'W.about 880, Its width is from 4 inches to 15 feet, with an average
of 2 feet. The dip and strike ave parallel to the hillside, and 75 feet: from it. Near the summit there are large,
prominent ocher-stained quartz croppings, in which some good ore was found., Little' Was Inllow'n, however, of the,
vein beyond the workings, which extended 600 feet below the croppings. At this point, which is near the Ie.ve} of
the ‘mvine, a tunnel has been driven through the hanging wall eutting the vein. Drifts ha-ve- be.en ran on it 380
feet (showing ore, however, for but 200 feet), also short winzes and raises, in all 1,400 feep of cuttmlgs. A}t_hough
the ore was very moist, water had not been encountered. The largest body found to up date of the .VISIt was
lenticular in shape and 60 by 40 feet Ly 15 feet in size. The gangue of the vein is @ very soft.; blu(? clay, with ban‘ds
of quartz, in which binnite, pyrargyrite, zincblende, pyrite, galena, awml ‘some‘m.mes native silver occur quite
irréguluﬂy. On either side of the vein there is a 10-inch band of lowvg.ru(le pyritous ore. For 60 fget_ from the
croppings only ochery carbonates were found. A% about 550 feer‘; ruby sﬂve" and large quantities of. Z}ucplende
appeared. The different minerals are in bands ; ruby silver oceurring on ‘.c.he foot fvall, z1ncb1?en dg and 1).yr1tes in :h(;
center, and galena on the hanging wall. . No faults have been found,'but it was said that sm'lacg mdlclat'xons pointed
to an extensive fault at a depth of from 200 to 300 feet. As to this the writer can express no opinlon, as Snow
covered the hillside at the time of his visit.
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The works of the New York and TUtah Milling Company are located at Revere Switch, at the month of Bingham
caiion, 5 miles below Bingham. They were built in the summer of 1878 as leaching works for raw ore. About
400 tons of ore, principally from the Lucky Boy mine, assaying from 20 to 25 ounces, were leached, and yielded
from 8 to 10 oances per ton. The present compauny was organized in March, 1880, The works are intended to
treat the ¢ rebellious” silver and gold ores of Bingham, or sulphurets of iron, zine, ete. (lead exeepted); and at the
time of the writer's vigit were almost completed, They have cost to date about $30,000. The intended process is
to roast and leach both the gold and silver. The company owns § acres of land and water rights, and have erected
buildings containing a 40 horse-power engine, rotary drier, Howland erusher, one pulverizer, one Libsey single-stamp
battery, one Brewster roasting turnace, and leaching vats. The Libsey stamp is an castern inveniion (patented
June 3, 1830). It consists of one 900-pound stamp, speed 120 drops per minute, and drop § inches; a pulley also
gives it seventy-five revolutions per minute, The shoe and die are 15 inches in dismeter, the feed being through an
opening in the boss, ’

The Brewster furnace is a civeular reverberatory roasting furnace, with rotary hearth, 1t had been tested for
a year or more at Jersey City, New Jersey, on North Carolina gold sulphrets, and two others are in course of
constraction in that state. The furnace is 13 feet in dinmeter, the height 40 inches, and the walls are 30 inches thick,
The hearth is covered with fire-brick. There are four stationary arms, from which prongs 2 inches apart extend to
within a guarter of an inch ot the hearth for the purpose of turning the ove. 'The arms and prougs are made of
iron pipe and covered with fire-clay. There is a small fan blower to foree air currents through thess arms and
prongs, which, impinging on the ore, will assist desulphurization and oxidation. The ore, salt, etc., are fed through
holes in the roof of the furnace. The prongs are oblong, and, being set ab an oblique angle to the radii, the farnace
is self-discharging at the circumference. The time required to roast is said to be twenty minutes. One of these
furnaces cost $6,000. No criticismns can rightfully be made at present upon the working of this new machinery upon
the oves of the distriet. It was expected the works would be ready for operation by April 1, 1881,

The names, total length of openings, total product, and condition at the close of the census year of the mines
of Lower Main Bingham cafion, other than those already described, are as follows:

Toial .
Mines. (};ggfggc;f Total product. C°"€1‘f§%’éf?§£‘§éﬁ%” oo Temarks.
Feel, .
Cnledonin, . . 2,100 | $15,000. 0 00uicnncannnn, Belng worked on lenso....| Ore sold st $75 per ton,
Oacident; ... 1,800 | 25,000....-.sevinnanan Aetive. e viincrnrananeaas Value of ore, $50 por ton.
THrush cevece sammcuvnnranas 600 | Small......... N S UGN Ora contains gold, silver, and but little lead.
Extension B0 [remrmieenririivmnnnnanefrommacunancassnrsonnnnnanaas] OF0 0f low grade.
North Stav.._ .- 211 AP IR P
Dial ...... S, . L2011 PN I, teeutnacunivanie sacane
1) 1Y BB e ceemeanraennaenmronsdenens e ean Ore, $12 t0 $15 gold.
. MINES OF PORCUPINE GULCH.
Totul :
Mines. g;)‘éﬁf]l;g‘éf Total product, Con%téo&;:lglg g{l@fw of .. Remnrks.
Feet.
Livo Pine Conselidated. ... 2,660 [ $85, 000, cnursninnane. Aetive.aeviaiiiaii i, The ore is galona, avernging 75 ounces silvor and 30 por cent. lead.
Saint James ..ol ieiia. 600 | Nothing ............. Agscssment work dono ...
Prince of Wales........... 800 f...... 1[N P do oo L
Trish-American Tunnel .... L L [1 (RN Ore low-grade pyritous.
Silvar Shield.....o:iooia. ) BA0 | 15,0001 ucmceieecie e i e i caer e e Assnys: 26 por cent, lond; 50 onnees silver; $10 gold; 10 por cont. lead;
15 onnces silver; $¢ gold.

MINLIS O BEAR GULCH,

Litigation and the enormous amount of its purchase price have made the Old Teleg raph group of mines the most
noted in the West Mountain district. This property is situated £ miles south of the town of Bingham, near the head
of Bear Gulel, and on each side of it, and embraces the third west extension of the Telegraph, No You Don’t, Nez Pereés
Chief, Grecian Bend, Roman Empire, Montana, Montreal, and other claims. They overlap one another to some
considerable extent and, with the exception of the Montreal, ave all patented. They became gradually counsolidated
by litigation and purchase until in 1877 or 1878 the name of Old Telegraph was given to the group., There was
very little work done on any of these claims until 1873 and 187 4, when Windsor & Randall bought the Nez Percds Chief
and No You Don’t, and organized a company in the Iast. An expert came out and took charge as superintendent,

but as the mines did not prove profitable he returned. In the meantime (1873 to 1875) the Moutreal company was
running on a good body of ore. In 1874 a large body of ore was encountered in the No You Don’t, and the former
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superintendent returned and began tracing out the Montreal. The 1ival claims of these mines were litigated in 1877,
and the No You Don’t was successful, Daring 1877, and the preceding and the following year, therve was the
greatest output of ore.  Suit was brought in the spring of 1878 by the old eastern company against its superintendent

_for allegedl misrepresentation of facts in sending letters east stating that the mine was doing little, when it was

in reality shipping large quantities of ore, and thus depreciating the market value of the stock then held, and
purchasing it at a price very far below its real value. There were two trials. The first resulted in a verdict for
the superintendent, awl in the secoud the company was successiul. Pending au appeal, the mine was sold to a
French company, and a compromise of the suit was made, whereby the superintendent paid the company two
hundred Lh()usnnd dollars.

Current reports furnish the details of the placing of thls property on the French market. The Old Telegraph
group of mines, with the smelting and leaching works, were bonded to an fndividual for 81,000,000, who sold it to
the French company for 17 ()()O 000 francs. Previous to the sale, three reports were m 1(](» upon tlm property, one
by an American, and two by (Jontnm)tal eugineers, One of the latter reported. 1,500,000 tous above the 460-foot
level, and as the vein grew wider, at least an equal amount below, in all, 3,000,000 tons ; also, that the ore assayed
20 per cent. lead, and 40 onnces silver, and the pyrites 16 ounces silver and $10 gold. Iie estimated that 200 tons
per day for 300 days, ov 60,000 tons per year, could be worlwd- that the expenses per ton for mining and
transporting would be $8 50; f'm‘ leaching, &1; and for smelting, $4; ’md that the annual profits would be $1,600,000,
He also suggested many ways in which the expenses might be du:re sed, such as mahtmg the prrites 11'0111 the
mine, thus saving the purchase of iron flux, and selling the sulphurie aeid pmdm,ed

The report of the other Continental engiheer did not speak so definitely of the nmmnber of tons in sight, but
estimated the profit on a daily yield of 100 tons at $305,000 per year. .

The American engineer reported 80,000 tons in sight assaying from 156 to 20 ounces of silver, and that the mine
was not worth over 1,000,000, In malung his report he took forty-eight average samples from the mine, three of
which assayed 2L ounces silver, and the others from 30 to 230 vunces per ton. He called attention to the fact
that, notwithstanding these assays, the ore {formerly sold had not yielded at that rate, nor had that which was
worked daily, and that, in his opinion, the ove worked in the future would not yield at that rate.

The French capitalists preferred the French engineers’ reports, and purchased the mines for the price above
stated.  The »Société des Mines Argent et Fonderies de Bingham?” came into possession of the property on May
10, 1879, and ran both mines and furnaces until September 1, 1580, endploying about 200 men, A few months
previous to the writer’s visit the mine was leased for two years. From five to fifteen men were employed.

The O1d Telegraph group is located on a bedded vein or o mineral belt, in guartzite, from 20 to 250 feet wide,
and dipping NW. 309, This dip is quiteirregular. The gangueof this belt is mostly a hard, tongh, jointed quartzite,
which is thoroughly impregnated with oxide of iron; but some strata of a soft, siliceous, granular material, evidently
the result of the decomposition of siliceous limestone by acid formed from iron pyrites, and some clay and talcose
clay are found. The vein had prominent ocher-stained quartz croppings on the summit of the ridge; Lub only
came to the surface in a space a few feet square. The ore was of two kinds, On the foot-wall was eerussite and
galena having a general width of from 6 to 26 feet. Oceasionally it wus wuch wider, one place showing 54, feet in
width of square sets. An analysis of samples from 1,000 tons of this ore, made in 1876 by*Otho Wuth, at Pittsburgh,
is as follows: :

Par cont.
Carbonate of lead...... e e aa e e e v et e ame e mn s e e e aae e 50. 43
GAlBNA < oee et iit i i renree e e et e e e et et sy et et e e—ecen e aann 15.02
Oxide of dron ..ooov oo i e e wenn s e nuan e e eieee e v saes 3,78
Sulphide of copper...... Ceemeaae eveen . e e e ay aemm vn ammae Ceeeanena. ‘e 0.67
Sulphide of'i fron veeoioiii e ane e e m e e e eme e e eeeaara et e aaneann am s anan 7.87
SR vt e i e v e T 12, 47
0 T RN 3.01
Carbonate 0f Hine . cooee v i it it i iie s i hmteaie s s iae et ecet e beii e e amenanan 3,64
Carbonate of maguesin..._...... s e e me maa s metamene e eaeasee e eneesanarnaennn i ana, 0,20
Sulphate of ime . eeeivnnnn i i e s e aaen e e amn e aae e vm e aatn tane e s 3.04
1 O { W 1

Silver (21. 14 onunces—varies from 18 10 25). ccor vour coicmue cnes e S mea e aame aees R 0. 0647
99, 94

Traces of antimony, arsenie, and cobalt.

On ‘the hanging-wall side of this body of lead ore and adjacent to it was a belt of leaching ove from 6 to 16
feet in width.  This was an extremely porous quartz of all shades of blue, white, and yellow, containing a small
percentage of lead and from 10 to 80 ounces (average, 15 ounces) of silver. At times these ores shaded insensibly
the one into the other. There were two enlargements of the vein, which formed great ore chambers several hundred
feet below the croppings on the ridge, One of these was irregularly lenticular, with the following maximum
dimensions: 250 feet long, 600 feet on the dip, and 60 feet wide. A portion of this body 100 feet long, 50 feet wule,
and 50 feet deep, was solid galena. .



414 - PRECIOUS METALS.

The timbers of the square sets used were 10 inches square; posts, 6 feet 6 inches; caps, 4 feet 8 inches. These
were cut in g saw-mill belonging to the company. One of the lessees stated that WlnLe pine mining timbers will
last in this distriet five or six years, and quaking aspen ten years. In the spring the ground in this mine slips
somewhat, and many of the timbers are crushed. In a few years the spaces from which the large bodies of ore
were extracted will probably be filled by caves and slides. The mines were formerly developed by one incline 1,200
feet long through the ore body, and 1,000 feet on the strike, and by six tannels and their drifts. The total openings
were estimated at 34 miles, The large bodies of ore were about 180 feet from the hillside surface, and consequently
were easily worked. A tunnel from thé bed of the ravine on its eastern side, called the 460-foot level, was the
lowest opening, This cut a body of pyritous ore (sulphides of iron, copper, and lead) 60 feet wide, which extended
30 feet above it. It also furnished drainage for a small amouant of water.

On the opposite side of the ravine, in the Roman Empire and Greeian Bend claims, a body of carbonate ore was
found. It was also lentieular in shape, being 100 feet long, 100 feet deep, and 20 feet thick. In the lowest
tunnel in these claims there is a body of pyritous ore 131 feet across, The best portions of it will assay $10 silver,
10 to 15 per cent. lead, and $3 to $5 gold. At each end of this group of claims there was said to be a heavy
porphyry dike, faulting and separating it from adjacent portions of the belt.

At the mine, and belonging to it, there are a large number of buildings, boarding-houses, offices, stables,
saw-mill, leaching works, ete. The leaching works were built in 1877, and cost about $5,000. They consisted
of a rock-breaker, » pulverizer, a revolving screen with a quarter-inch mesh, six ore vats 3 feet deep and 10 feet
square, twelve precipitating vats, a Jarge tank to held the solution, a boilér, engine, and a rubber or wooden pumnp,
These works were partially dismauntled, but over 1,000 tons were treated in the few months during which they ran.

A narrow-gauge railroad or tramway 2§ miles long, with steep descending grade, runs between the mine and
the depot of the Bingham Cafion railroad, thence 13§ miles to the extensive works on the Jordan river. The cost
of transportation was $1 25 per ton.

During the census year about 12,000 tons (a¢) were exfracted assaying 35 per cent. lead, 13 ounces silver, and $0 50
gold. Eighty men were employed at from 82 50 to $3 per day. The cost of extraction, including general expenses
and superintendence, was about $10 25 per ton. The total produet of this mine can never be known. The
superintendent estimated it at 120,000 tons of all grades, but others thought this too high. Xigures in the reports
of the Irench experts, taken from the Old Telegraph books, show that from February, 1876, to November, 1878,
48,125 tons were extracted, valued at $1,129,660 58 (market price at the timej). This was at the flood tide of the
production.

The smelter was very complete, though from disuse it was somewhat out of repair at the time of examination,
It was built in 1876 and 1577.  Ore, coke, coal, and flux were dumped directly from freight cars into large bins,
and taken thence in wheelbarrows to the feed tloor. The plant consisted of a Blake rock-breaker, & sampling coffee
milly several platform and railroad scales, five waterjacket furnaces, a fan-blower, a No. 5 Baker blower, a No. 5
Root blower, flue-dust chambers, a large 65 horse-power engine, a turbine water-wheel supplied by a flume 12 miles
long, & pair of Cornish rolls for matte, a small vertical matte-roasting furnace (not a success), a reverberatory matte-
roasting furnace, and an old cupel furnace. The stack was of Dbrick, square in section, and rested upon iron
pillars from 5 to 10 feet u length. The crucible was of brick in an iron box 8 feet square. The jacket, composed
of 8 cast-iron sections, rested ou 6 inches of fire-brick. TFor-10 inches the jacket was vertical, and each side of the
remaining 2 feet 8 inches had » Datter of 11 inches. Iach section was open at the top, and therefore had a free
overflow. Bections were bolted together through lugs. Between the jacket and the stack there was an inch of fire-
brick. The chimney was 40 inches square and 20 feet high, with cover. Each furnace was provided with a hood
and siphon tap, or lead well. The flue-dust chamber for three stacks were of brick, 10 inches high and 20 inches
squaie, resting upon a frame work about 15 inchey above the ground. This chamber terminated on the lower side
in four sheet-iron hoppers. The flue-dust which collected could thus be easily drawn off into cars.

The concentration works had been idle since the antumn of 1879, and were also somewbat out of repair, They
consisted of Cornish rolls, four revolving screens, four jigs, one 5-stamp and two 10-stamp batteries, four revolving
waghing tables, 22 inches in diameter, on an incline of 100, and a large number of tie-boxes.

The leaching works were built in the spring of 1878, and ran most of the time until the French company bought
the property. They cost $16,000, and the plant consisted of a revolving screen, with quarter-inch mesh; a pair of
Cornish rolls(d) of 20-inch face and 26-inch diameter; 10 ore vats, 12 by 14 by 3 feet; 20 precipitating tanls,
4 by 7 by 4 feet; and a pump. Power for this and the concentration works was Iurmshed by a turbine wheel:

The ore was damped from the railroad cars into smaller ones, which carried it to the revolving cylindrical sereen.
Whatever did not pass through the mesh passed on to the Cornish rolls. Allthe fine ore fell into & bin, from which
it was taken in cars along a track over the ore vats, into which it was dumped. The ore vats were in two rows,

between which ran a car into which the leached ore was shoveled. The vats had a false slat bottom, on which cocoa’

matting was laid. The precipitating tanks were on the outside of the rectangle, and were provided with several

a The aetual amount of ore extractod was about 19,500 tons, but it was leduced by concentration to the 12,(00 tons mentioned.
b One pair of shells of these rolls was said to have crushed 10,000 tons of this soft ore.
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wooden fzm‘cet,s with which to draw off the liguor from above the precipitate. The sulphides were roasted on an
open sheet-iron hearth and smelted in crucibles, or roasted and smelted in a cupel furnace. These works handled
from 80 to 120 tons per day.

The ore of this mine was of three kinds—smelting, concentrating, and leaching. The concentrating orewas found
to carry much of ity silver ag chloride, which floated off and was lost while jigging and tieing the lead ore. It was
estimated that 12,000 ounces were thus lost each month., During the latter part of the time the ore was first leached
and afterward concentrated, a loss of from 40 to 50 per cent. being thus avoided. At times a very elaborate set
of assays were made. Unfortunately, the books containing them were not accessible, but the following are
approximate data regarding the mode of working: At first the size of the coarsest fragments of the leached ore was
one-quarter of an inch in diameter, but this was deereased to the size of wheat. From 2 to 6 ounces per ton were
obtained by leaching. The concentrated ore assayed about from 15 to 20 ounces silver and 50 per cent. lead, and the
tailings from the concentration works assayed about 4 per cent. lead and from 4 to 6 ounces silver. Ores from different
parts of the mine required different times to leach, but the average time was 20 hours. Ore from an old dump of
1,000 tons, which had weathered for about a year, leached in twelve hours, 75 per cent. of the silver obtained
leaching out in the first hour.

The method of using the solution was to pump the vats full, the liquid entering from the bottom and rising
through the ore; then, after allowing the solution to stand 20 minutes, to open the discharge taps and allow them
to run from twelve to twenty hours, until only a slight coloration was produced by the sulphide of soda, all the time
keeping thoe vats full of the solution by pumping a fresh supply upon the surface; finally, to guietly flood with
water (the water and hyposulphite not mixing) and drain off, This washed ouat the solution from the ore so that
it was not wasted. The strength of the hyposulphite solution was kept at about half a pound to the gallon.
The solution Decame weaker with use, and it was necessary to strengthen it by adding each week, in the case of
free ore, about 256 pounds to the 8,000 gallons used, and in the case of base ore about 150 pounds. The leaching
of the mass of the ore was about as close as the leaching of the assay samples. Sometimes 101 per cent. of the
chloride assay value of the ore would be obtained in bullion. The bullion was from 0.900 to 0.990 (awerage 0.940)
fine in silver, and from 0,001 to 0.004 (average 0.002) fine in gold, when free ores were treated. Toward the latter
part of the time, when quite base ore was treated, the bullion was only about 0.500 fine in silver; the remainder lead,
and some antimony ; gold unknown. The sulphides from the leaching were usually mixed with lime and ocher
slimes, and the adobes thus made were smelted'in a blast furnace with ordinary charges. This was done because it
was claimed that there was little Joss of silver in smelting, and as much was received for it in the lead bars, and
thus the express charges for the shipment of fine bullion were saved. 'The total amount of silver leached out was
estimated at between 50,000 to 80,000 ounces. The cost of leaching at the mines was $1 10, but at the new works
it was stated af only 20 cents per ton. The cost of eoncentrating was about 70 cents per tou. .

The Treneh company ran the concentrating works several months, trying the leaching apparatus occasionally,
Dub their results were very unsatistactory. Report says that tbey lost money from the commencement, and the
produets and expenses warrant such @ conclusion. Their office force numbered 12 men, who received $2,600 per
month. Drring the census year about 11,150 tons of ore were smelted (about 1,500 tons of which were purchased),
which produced about 3,200 tous of base bullion, assaying 63 ounces silver per ton. An average of many partial
analyses of Old Telegraph ore treated during the census year was :

TPor cent.
7Y PO PR P (about).. 33.0
31 LLEE v s v amm o e e s eme e meemees mamesmmAe o csmeaaeTeetmooseessnoesesstiesnssossssons (about).. 35.0
TUEEILO + e eee e e mems e e oo me e tmmm aomae emmn e eeeame deeemaseeee s eersareatessTiiassstnTiossisssesesoe 2.0
ORI OF IO «cne e oee cvasascecmnsmannasasaes tanmas amaannssesoneson S R RTETITETITTREELPRIEEEEEEELEE 6.0
SHUIIIE oec et vaen vanms smmme cammo s snma s seaaos s s nasSmnesasslsESTSaToesnoTIoSioTioiTinTIOT 2.5
T T AR bk 0,75
AT T PSP PP R R TR L R T bbb 0.1
ANGINIONY oo iirais e e e T R A 0,05
ALSOIIC e o e e emas nen —ean mms mone smmaeameteeaemassssasenssesssamemosisssisanerisSitesTTEnieninenos 0,04

The cost of smelling was from $16 to 817 per ton, including everything. The amount of fuel to the smelting
charge was abouf 14 per eent. Varying proportions of coke and charcoal were used. The iron flux was from 50
to 116 per cont.of the ore, and the lmestone flux from 20 to 50 per cent. The minimum was 80 and the maximuom 135
per cent, of Loth lime and jron flux. - For several months the smelting charge averaged 11 per cent. of lead and 6
ounces of silver. The loss of lead was from 12 to 13 per cenb, while that of silver and gold was claimed to be little
or nothing. The matte contained from 6 to 7 ounces of silver, 9 per cent. lead, and some copper. It was usually a
wasto prodnet.  The slag assayed half an ounce of silver and 1 per cent. lead.
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‘The other mines of Bear gulch are:

PRECIOUS METALS.

Totnl Condition at the close of
Mines. length of Total product. ont{m consus year,
openings.
Feet
Rongh and Ready and {.......... $10,000. .. ceiinrninns TAl6. cueenrsmnscnnmnssmmenn
Grand Cross.
Vietor oo e ciiainrnraees 975 | A few hundred tons ..} Active....camreamiienienns
Giant Chief...eveeesinnnn
Quaking Asp ..ot
Eagle Bird. .ecovninneernnnn
Gray Eagle
Bazouk . covvivinnnarenenns

Abel Protector Tunnel ....

Remarka,

Ore is low-grado carbonnate and galens. Mine has several thousand feot
of openings.

Assnys 10 ounces silver, 20 por cent. lead, $3 gold; 25 ounces silver, 50 por
cent. lend, $4 gold.

Considerable oro shipped some years sgo.

' Contains Lodies of gold ore. ueh lend shippoed formaerty.

Some ore formerly shipped,
No ore of value.
Ore argoentiferous cerussito and galena,

Hamlin Mining Company. . 1,150 | $20,000.. . ccennirnrnans 3 Y
MINES OF MARKHAM’S GULCH.
Total ition at the close (;f ks,
Mines. C}Ielg Iglfllll gosf Total product. Con::lllxtéﬁ:sus Yoar. Remarks

Teet,
Williams ....... F00 Joeereavinnn Ora nssnys 25 ouncos silver, 23 per cont. load, $3 gold.
0Ol Stand By ... 400 | $15,000 .. .| Vein is in quartzite, and is from 2 to 10 fuet wido,
Qolonel Sellers. .o.ueeouen.. 111 N Vein 2 to 4 feot, assaying $20 gold per ton and upward,
Véspusiam ................. 1L N Somo 35~ to 50-ounco oro has buen shipped,
Sacramento ... ieenenn.n 500 5,000 corimrnanananns]on Ore of medium grade contnining pyritos.
Colombia and Stiver L .. 1,000 | A few thousand dollars Voin 20 inchos,  Oro ngsays 10 Lo 20 ouncos ailvor, 50 por cont, Jond,

MINES OF MAIN CARR FORK.
Total sondits doseof |
s Condition at the closo of .
Mines. gggﬁg gosf Total product. the census year. Temarks.

Feet.
York oeveevinniiiiinns 500 Sevoral hundred feot of outtings. Ove, medlum grade of silver and load.
Harriet Mining Company.. 740 Averngo assay of gold ore, $32 gold nud #$15 silvoer,
Omahd..eeeeniiiiinanecnnn. 400 Voin, 20 to 50 foot, contnining gold ore.
Henry M 850 |.. Vein, 25 to 80 foot; gold ore assaying $15 Lo $20 por ton.
Highland Boy 950 |... Afl;aai\l's: £old oro, $18 por ton; galona ore, 12 ouncos silvey, B0 per cond.

oad,
Levant cevevuiivennneacann- %200 Vein, 8 to 12 feet of gold ovo nssaying $20 por ton.
300
400 |...
.. 350

ba00

A few hundred tons of
$35- to $40-ore.

Vein, 6 to 10 foofi; ore, galona, and carbonate near tho sucfnoe

3 pyvitos
at wator line. )

a Length of tunnel; other openings.

b Total length of tunnels; also considerablo drvifting and stoping.

The Durant mill was erected in Main Carr Fork in the autumn of 1877 to concentrate low-grade lead ores, but

was afterward changed to a gold mill, Every run has been a financial failur
ore worked., Attempts to concentrate the ore by passing battery s
too much pyrite was caught.

two jigs, a revolving screen, and some tie-boxes, and cost $8,000.

It was a light 10-stamp mill with a small 12

e, partly because of the very low-grade
ands through tie-boxes were o failure because
horse-power horizontal engine and boiler,
It had been idle, with the exception of o fow

weeks’ run, for two years.
MINES OF COTTONWOOD FORK OF CARR TFORK.
ot ‘ T N M e et o =
 Mines. Condition at the close of
nes g;’é%%gi Total product. the census yoar. Remarke.
Feet. o
ATIOWDOON veenn eannae.... i i
Irowpeen ; 1,060 | $20,000................ Worked on lease...,...... Veind foot, mainly soft ochiory low.grado Jigging ore; also lontiewlnr bodioe
—_— - , of ore assnying 20 ouncos silver, %0 ber cont, lend, and $4 gojd.
......... V‘Z;(ﬂ’dz gix &%fﬁet.t Oro nssays 20 ounacs silver, 40 por oont, lead, snd &5
Venice . ovunicannnnio o, 315 in. 1 inals S
Xnickerbooker ...... caaae 800 Vol Linch tod foot,
Blue Jay and Green Grove. 400 |
Terany Dl 450 -| Ore assnye 28 ounces silver aud 68 por cont. load,

Vein, 20 inches to 5 feet. Oro assays 00 ounoos silver, 40 par ooxt, load.
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MINES OT SAP GULCH.

Total
Condition nt the close of
Mines. (17;)1:’ %ﬂ; ég Total product. 1ho consus yoar, ‘ Remarks.
' Feet,
YampaNo.1...cooooonen, 3 Active..ooaiiiiiin Tunnel hiag not eut the vein,
Yampa No. 2 coooveiiinnne, 440 oo G Vein ﬁtO foat, containing large Lodies of soft, red ocher, assnying $10 gold
per ton. ‘
Overland .......oovvvvnnne. L R O e iieaiean v A large body of pold ore, said to average $15 to $25 per ton, '
ANOB..eniriii ] 610 221 1) RN [P Vein 6 feer.  Orvo high-grade lead and silver 3 inches to 1 foot on foot wall.
Mormon Hecl.............. T S Gold ore on hanging wrll, In one place vein said to bo 88 foct, sveraging
$10 per ton,
MINES OF LOG FORK OF CARR FORK., .
Total
1 Condition at the close of
Mines. tl).;;:f:lig gg Total product. tho consus yonr, Remarks,
Fat,
Blephant o.ooenoaioll. 360 Activo......ooiin. vv--.| Voln 24 foet. Qro iz galena nnd cerassite.
Bonham ..eenniiviniiiaaces 900 Idle........ Vein 75 feot.  Ore low-grade gold,
Bacred...oeeun.n F L O [P do Vein 5 feet.  Ore high-grade lond nnd silver, $50 por ton.
MINES OF MUDDY FORK OF CUARR FORK. Q

The Stewart Mining Company was incorporated in 1878, with a capital stock of £600,000 in 60,000 shares.
The company owns the following claims; Stewart, Washington, Saratoga, and Bulldoser, which are patented;
Constitution, Bobtail, Apex, Mill City, Golden Crown, Phienix, Casco, and others, not patented ; most of them are
situated on a high, steep ridge which separates Main Bingham cafion from Muddy fork.

The Saratoga, Bulldoser, and Constitution had each 500 fect or more of drifts, shafts, and tunmels. They had
Deen comparatively idle for two years, and had shipped little or no gold ore.

The Stewart is the principal mine of the group. It was diseovered in early times, and was worked as a lead
mine, About 100 tons of low-grade gold, silver, and lead ores were extracted from bodies found near the surface,
In July, 1878, the mass of porous ocher-stained ore was first found to contain gold in paying gquantities.  In
goeneral little was known of this mine, the size of its veins, or the dimensions of its ore bodies, excepting that it
had near the surface an immense body of low-grade gold ore, rich in places. This body appeared to lie between
guartzite walls (strongly stained with iron oxide near the ore) with a dip NW, 300. Its size was unknown.
Developments showed its greatest dimensions to be from 50 to 200 feet wide, 300 feet deep, and 400 foet long. The
ore is u very porous quartzite with bodies of fine quartz erystals, The whole mass is permeated by clay and is
strongly stained with oxide of iron, which gives it a brownish-red color. About three-quarters of the ore is soft
and fine, being only held in place near the drifts by the clay contained in it. Oceasionally there are seams of a
silky talcose elay, from a half-inch to 3 inches wide. 'This generally assayed from $50 to over $1001in gold. Iixcept
in the spring of the year, when the snow is melting, the mine is dry. Inone spot wateris found, with some galena,
pyrites, and blende ¢ére; but the dry workings exiend below this. The mine was developed by several tunnels,
from whicly many drifts, cross-cuts, and winzes had been driven in exploring thebody. The office map showed 3,840
feet of cuttings, but only one-half the work was said to have been plotted., Very little powder or timber was used
in the mine. In one place some square sets were put in, buti the ground eaved to the surface, leaving & small crater-
like opening. The cost of timbering alone in working these large bodies of low-grade gold ore greatly diminishes
the percentage of profits. The ore was taken in the mine cars and duwmped through a ebhute into ore bins in the
company’s mill in the ravine below. '

Duwring the census year, an average of sixty-four miners were employed. The shifts weve ten hours and the
wages from $2 50 to 3 per day. Adfter the mill shut down there were only & few men engaged in prospecting. The
total yield of the mine to the date of the writer’s visit was estimated at about 17,000 tons of ore, and the assay value
of the bullion was $172,825 21. The remaining claims are gold prospects upon which little work had been done.

In the autumn of 1878 Kagan & Bates’ 10-stamp mill was removed from Main Bingham cafion and erected on
the Stewart mine. Ten additional stamps were added in January, 1879, making the total cost of the mill $25,000.
It ran stgadily until May 1, 1880, and has, for some unknown reason, been idle since. The officers said it would
start again early in the spring of 1881. The mill machinery consisted of a 60 horse-power engine ; a boiler, 16 feet
by 60 inches; a Blake plaster-crusher, 12 by 16 inches; 20 650-pound and 750-pound stamps, speed 90, drop from
7 to 9 inches, single discharge; Russia iron No. 6 slot-sereen; 2 Tulloch and 2 Hendy self-feeders; and aprons
with amalgamated copper plates. The capacity of the mill was about 50 tons per day. The labor employed in 24
hours was : Two amalgamators, four feeders, two engineers, one carpenter, and one rock-breaker man. Wages wers
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from $3 to $3 50 per day. In the first eleven months of the census year 10,000 t.ons of ore were fnillecl atb lu c(;s; Iof
between 82 and 83 per ton. The product was $99:26_7 37 cash recet'ved for bullion, The ore m'emged (;LO)((’)‘I; -
in gold. There was also some silver. Tailings averaged abouf; $1 .50 in gold. The fineness of bulhon. Wfls’ 0 g?o ( 4:
0.060 silver, and 0.040 copper. The mortars were 13 inches in width at the bottom, apd the new die surface was
inches below the discharge edge of the screen. The quantity of water fed to the batteries was such that tl‘le stamps
in their highest position never rose above it and splashed, but swashed it from end to end of the mortars in %‘egulur
waves. The order of the stamp drop was 1—5—2—4—3. Two of the mortars had copper platet‘; on the })uck &i flv, but
amalgamation in battery was also practiced in the other two. Quicksilver was added every thirty to sixty minutes,
according to the usual rule. One-half or two-thirds of the total amalgam was caught in the mortars, t:hcs copper
plates not seeming to greatly affect the quantity so caught. Tho screens lasted twenty days.  Shoes and dies were of
iron and lasted from thirty to forty days. The shoes and dies wore very irregularly concave and convex. Tho loss of
iron per ton of ere crushed was about 14 pounds. The copper plates nupon the aprous below the mortars were 4 feet
long and had a fall of 2 inches in 1 foot. Two of the mortars had four plates 30 inches wide, and at the lower edge
a riffle one-half inch deep and three-fourths of an inch wide to catch any mercury or amalgam that might be carried
down. The other two aprons had one plate 30 inches wide, and six plates 15 inches wide, but no riffles, thus giving,
as” before, 10 feet of amalgamated plate surface. The aprons were a single frame so arranged that its grado
might be easily changed in case ochery or pyritous ore was being milled. There were somo silver-plated copper
plates which did not work satisfactorily. They began to act more quickly than new copper plates, but were too
hard. It was thought that gold-plated copper plates would serve the purpose better. The copper plates in uso
would assay $1 per pound in gold. Below the aprons were troughs containing riffles, which emptied into a small
box. But5 pounds of mercury was caught here in two or three months. The loss of mercuary, from actual weighings,
was said to be something less than one-twentieth of a pound per ton of ore.

The method of assaying for gold was as follows: Shovel samples were taken every half hour from tho self-
feeders, which, when broken, quartered, and pulverized, made a 24-hour sample. Tailings samples were taken every
Lour from the end of the sluice. These also made a 24-hour sample, Four assays, of 1 ounce ench, were made in
the crucible, a small piece of pure silver being added,

The Last Chance mine was discovered in 1869 or 1870. It was sold to an English company for £100,000, part in
stock. ‘Work commenced in 1872 and continned until 1877, in which year it was leased. In May, 1878, the putting
in of machinery was begun. After pumping water for some time, the mine was shut down in the autumn of 1879
on account of the money being exhausted and the inadequate power of the machinery, and has been idle since.
Pyrites were encountered at the water level. During the first few years of operations the company ran the smelter
at Sandy, now known as the Flagstaff, on their ore. Afterward the ore was sold in the Salt Lake market. Tho
total produet of the mine was between $400,000 and $500,000 currency received. It was said that §75,000 was puid
in dividends. The claim has been developed 955 feet on the dip and 950 feet horizontally. It was opened by an
incline through the ore body and two tunnels through the foot wall of the vein. In the lower tunnel, which ig 820

feet long, and on the 700-foot level, an engine was set, and the incline was sunk 255 feet. The totallength of shalts,
levels, and winzes was about 6,100 feet. ' S

The other mines of Muddy Fork of Carr Fork are:

T
Mines. len,r(_::lnxlof Total product. Condition at the close of
openiugs, the census year. . Remarks,
- U
#oml Point Company ...1.......o i o Beeieeee tereeeianieanan Compriscs Beven olaims; Jittle worlc hins boen dono, i
Husnn 1420 oo Ide..o.oviiiven ... No oro over shipped.
L:o;)g!’ ...... N n ......... :1)00 .............. D P Vein, wido; ore, low grado.
Last Chanco No.2......... 1, 260 Ml::z thousand dol- | Worked on lease........_. Ore, high-grado silver and lead, with some gold; 100 tons yioldod #3 50
Poubody ooovnie e, 00 .. poveen.
Saginaw Mining Company 8,500 | $80,000............... 6 e
Cregsan ..., ... 1,260  Many hundrod tons Worked on leago, ... ..
RICAELILLLRPPRRPS , 2 3 ... orked on lepse. ......_.. Vein, 2 10 4 feot ; ova assays, 30 t ror,

. and 18 o Y, 0 G0 ouncos sllver, 20 10 40 por cont, lead,
SM'“;; . R ‘ ............ 1, ggg .............................. Ao Annual product, 50 tons, $17 ove; veln, 12 inches {under wator).
S e dog | e Q0 wreni e, Has yielded considerablo lead ore.

AR -me el 400 Tadle. oo Has produced soms 40-ounc
Glasgow Company,........ 2,500 § $25,000............... Worked on lense : e o
Benton ......coooi ... it 5 e
Centonnial ... ... 532 BiB00- e L Vein, 5 foat; ore, lead, silver, and gold ; value, $40 por ton.

.......................................................... A small amount of ore shipped,




APPENDIX I: MINING INDUSTRIES OF UTAH. 419

MINES OF ROSS FORK,

The Bevan Mining company owns a 10-stamp gold mill and a group of gold mines adjacent to and northeast of
those of the Stewart company. The claims are: Stewart No. 2, Btewart Iractional No, 2, Ingersoll, Osage, and
Wedge, none of which are patented. The mines were dmcovered in 1879, and the company was organized in July
of the same year. A large amount of prospecting was doue in the mine, and it was bonded to New York men until
October, 1880. They failed, however, to take it, and the property had been idle for six months previous to the
writer’s visit. Only one nnne, the Stewart No. .z was developed to any extent. It was opened by two tunnels
through the hanging wall, 250 and 450 fect long About 3,600 feet of drifts, cross-cuts, and winzes have been
driven. These show a body of ore from 4 to 15 feet in Width, 160 feet in length, and extending, from 60 feet below
the surface, 140 feet on the dip. These dimensions are those of the workings, the limits of the ore body being
unknown. The dip is NW. 360, No water or pyrites have been found in the mine. The ore is similar to that in
the Stewart, but much more friable, and consists of a mass of small imperfect crystals or grains of quartz, very
slightly cemented together by elay, and the whole strongly stained with oxide of iron. Seams of a white, silky,
valeose clay are frequently found, and are uniformly rich. The ore is very much spotted, and assays from $% to
$60 in gold. Thereis no possible way of distinguishing between the rich and the poor ore as it oceurs in the mine.
Some carries quite coarse gold, and all considerable silver. The gold is said to be free and to amalgamate quite well.
To the east of this body, and sepfuated from it by 30 feet of quartzite country roek, or a horse, a second large vein
has been found, but has not been drifted upon. The ore is similar, but of somewhat lower grade.

The company’s 10-stamp mill, located on Carr Fork, three-quarters of & mile from the mine, was erected in July,
1879, and ran at intervals during the autumn, winter, and following spring. About 1,500 tons were erushed, from
which $20,000 were obtained. It is said that the gold was free and easily caught, but that several dollars per
ton in silver were lost. Accurate information regarding the milling results was not obtainable.

The Essex Mining Company owns four gold prospects—the Essex, Chicago, Argonaut, and Parker. It is
reported that there is a 10-foot vein of $12 gold ore. There are about 400 feet of tunnels. Six men were employed,
during a greater part of the year.

N

COPPER MINES OF BINGHAM.

Above the town, about half-way up the cafion, is a copper belt, the veins of which run nearly at right axnges
to the silver veins of the district. The principal claims are the What Cheer, Hickman, Murphy, Kingston, and
‘Washington, They are all small veins in quartzite, from 3 inches to 4 feet wide, containing azurite and malachite
ab the surface, and sulphides of copper and iron at the water line. 'Traces of silver and gold are also found.

The What Oheer was located in 1873, and was worked for two years; only assessment work has been done since.
The vein, from 3 to 4 feet wide, assayed in places from 10 to 12 per cent. copper. A four-stamp mill was erceted
in 1874, but the ore could only be coneentrated to 20 per cent. A 300-foot shaft and 200 feet of other cuttings
constituted the developments. CQonsiderable ore and concentrations were shipped.

The Hickman Lode has 300 feet of tunnels. From the surface deposits $6,000 worth of copper ore was reported
to have been collected. '

On the Murphy mine is a 170-foot tunnel, showing a 3- to 10-inch vein, and a few feet outside of it impregnations
of black sulphide and carbonate. Some jigs, erected for the purpose, failed to eoncentrate the ore.

Below the place where the copper belt crosses the cafion, the water which runs or percolates along the bed-rock
contains a small percentage of blue and green vitriol in solution, resulting from the oxidation of copper and
iron pyrites. In placer mining fragments and nuggets of copper are found, especially in alluvial soil and among
partially decayed twigs and roots, where organic matter has precipitated it. So strongly is the water impregnated
with this metal that picks and shovels immersed in it instantly become reddened from the deposit. No attempt
has been made to save the very considerable quantity of copper daily running down the cafion.

GOLD PLACERS OF BINGHAM.

The placers of Bingham are the only profitable ones in the territory. They were discovered in 1864, though
little was done until the winter of 1867-’68., From that time until 1872 and 1873 they were worked vigorously, but
since then only in a small way. There are two placer-mining districts in the cafion, the upper and the lower. Each
has a recorder, and contains a limited number of claims in the bed of the ravines. About twenty men are employed
during about half the year, and. collect about $20,000. The gold is coarse, from half an ounce downward. Onae
nugget, however, was found in 1878 valued at $118, The fineness averages about 0.852 gold and 0.140 silver. The
total gold-dust product of the distriet is unknown. In 1872 Mr. J. R. Murphy estimated it at $1,000,000. MMr. B.
A. M. Froisett placed it, June 30, 1874, at $1,673,205. Old residents and storekeepers estimate it from a million
to & million and a half, The greater portion of the gold has been extracted in the neighborhood of the town of
Bingham by drifting in benches on the side of the ravine, remnants of the old channel, from 25 to 150 feet above
the present one. About 1871 or 1872 some hydraulic mining,on a small scale was tried, but without snccess. In
1878 the Argonant Gold Mining Company, incorporated in New York, made another attempt. They bought 160



490  PRECIOUS METAILS.

acres having a 40- to 70-foot bank, and used 300 or 400 inches of water. They had worked about an acre and a
half up to October, 1880, when they failed, having obtained but little dust. The gold is within 3 or 4 feet of the
bed-rock. Part of the ground wag drifted on m early times, and produced over $100,000.
The bed of Main Bingham cafion is supposed to De very rich. Near the town, where the ravine is narrow and
steep, two long tunnels have been run through the gravel to drain and work the bed-rock. One worked from 1870
" to 1874 was 1,000 feet long. . It ran up both Carr fork and Bingham, and paid well. The present one is 1,500 feet
long. Bvery 250 feet a shaft: is sunk through the 60 feet of overlying débris. The gravel drifted out is washed in
sluices on the surface. The pay is found within 5 feet of the bed-rock, covered by a stratum of cement an inch or
two thick. The chaunel liere is about 60 feet wide, and thougl rather spotted, owing to its steep grade, has paid
good wages, The cafion bed below this is covered by the placer claims of the Winnamuck company; Clay & Walker,
200 by 4,700 feet; Watson & Ireland, 400 by 4,200 feet, and others. Many attempts have been made in the lower
part of the cafion to reach the bed-rock, which is supposed to be 100 feet below the surface, but the small pumps used
could not control the water. A tunnel from 2,000 to 3,000 feet long will probably be necessary.

MINES OF BARNEY’S CANON.

Gold was first discovered in Barney’s calion in 1878 There ave perlnps 30 claims. The veins are between
limestone hanging and quartﬂte foot walls, and are supposed to be continuations of the gold belt in Oarr fork, They
are 20 feet wide and npward, and carry from 6 to 8 feet of $15 to $30 ore. The principal prospects are the Salt
Lake and the Cave. The former has 250 feet of openings. ' ‘

MINES OF COPPER GULCH,

The Lead mine was discovered in 1871, and was relocated in 1875 by the Yosemite company. It has been
worked by its owners almost continuously since its relocation. It was purchased by the Lead Mine Company in the
spring of 1880. Two parallel adjacent claims, the Carbonate and the Chloride, are included in the property. The
developments extend 400 feet on the dip, 300 feet in length, 200 feet in width, and indicate a large bedded vein
or mineral belt, dipping N.NW, 500 between quartzite walls. The ore, in a wedge-shaped mass, came within 4 feet
of the surface. All between the walls (the only partial cross-cut shows 150 feet of ledge matter) was ore of the
same grade, which consisted of a light-brown, granular, and crystallized cerussite (locally called ¢crystallized
lead ”) mixed with small angular fragments of quartz. In about the center of the mass, dipping irregularly 45¢
SW., was a body or chimney of cle@ar cerussite 10 inches square. Branching from this, and in all parts of. the mine,
oceur bodies and stringers of the clean ore, from a few inches to a few feet in width, The clean or first-class ove
is shipped, and averages from 48 to 58 (average 50) per cent. lead and 7 ounces silver. The second-class ore was
piled upon the dump to await the erection of concentration works the next season. The waste dump was very
small, but 75 feet of drift having been run in country roek. No water was encountered. The mine was opened by
a vertival 200-foot shaft and two inclines. The total amount of drifts, shafts, and winzes is 1,120 feet, not
including old upper works partially filled. A. Copeland & Bacon 40 horse-power engine had just been placed in
position, and was supposed to be able to sink to a depth of 1,000 feet. About twenty men were employed. During
the censns year 1,500 tons of first-class ore were sold at the rate of about $18 per ton. In addition to this 2,600
tons of second.-class ore were produced. Transportation, 12 miles to Sandy, cost $2 50 per ton. - The total product
of the mine to June 1, 1380, was estimated at 4,500 tons of first-class ore, which sold for about $81,000 in coin, and
10,000 tons of second-class ore, which it was intended to concentrate by stamps, riddles, and tie-boxes.

The other mines of Copper gulch are: ’

Total 1

) . . Condition at the closo of
Mines, Di) gﬁfllxlg‘:;t I Total product. the census year. Remarks, R
| - S B [, N -
| Feet
Wasgatoh snd Olympia...., ‘ 1,910 | Estimated at 4,000 to | Worked on lease.......... Vein, 60 feet; ore, carbonate of lead; assays ¢ to 50 ounces (wverage, 18
! 10,000 tons, ounces) silver, 35 0 G0 (averago, 4.:) por cent. lond.
Miner's Dream and Van- 2,000 | $80,000. .« .oivenniidiiiaen i (O Vein, 5to1hfeet. The first-clasy ore is enrbonnte of load, and nasaya 30 te
derbilt. 65 Yot cont. lead, 12 to L7 ouncos silver, and $3 to $10 p;old Also muoh
low-grade ove.
Maygflower......c.oeennnnn. 2,500 | 62,000.....00cenii.an. TAl0 emrcan e cnarmcaaenaan Vain, 15 feet. Iirat ore assayed 14 to $300, ono-third of which was gold.
Puims encountercd at water luvel,
Bvergracn . cooovoiniao, 400 | 15,000 ...oavniinnnn. PO ) Vein, 1 ineh to 2 feet. .Assays 00 ounces silver, $12 to $20 gold, 85 por
. : cont, iron.
Union Flog «ooavnvennnnn-.. 1 0 e Similar to Bvergreen and Union Flag; sapposod to bo the samo vein. - Somo
ore oxtracted, but none shipped:
Yosemite No. 2....cuunenn. L350 Jeeeisit i iicanianay vereeepetecsanaanenanrennes| 'GToatest widilt of vein 10 feet; ore assnys 10 ounces silver and 50 per
- cent. lead. Several Ixundrecl tons havo been shipped,

it bSO
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MINES OF BUTTERFIELD CANOXN,

The Yosemite mine was discovered in 1866, Little work was done until 1870, The mine was worked vigorously
during 1874, 1875, 1876, and 1878, at times as many as one hundr&l and fifty men being employed. During the
census year but eighteen were at worlk, and at the date of the writer’s visit a less number, owing to the state of
the mine and the low price of lead. The vein is near the summit of the high steep ridge which separates
Bufterfield cafion from both Copper guleh and Bingham eafion. It i3-16 miles west of Sandy, on the Utah Sounthern
railroad. The cost of transportation is 84 per ton. The ore-bearing formation is & bedded vein from 6 inches to
30 feet (average, 4 feet) wide, in quartzite, dipping N'W. 45° to 56°. The ore outcrops at the surface in places for
several hundred feet, and usually occurs on the foot wall. One chate was found from 20 to GO fect long, and
from 5 to 25 feet (average, T feet) wide, extending from the surface to a depth of 500 feet. Another body of very
clean carbonate ore began 160 feet from the surface and extended 100 feet, being 6 feet wide and 50 feet long.
Various other small bodies have been found. The gangue of the vein is composed of quartz, clay, and talcose clay,
stained with oxide of iron above the water line, or 450-footi level. The country rock is very seamy and quite
golt in the vicinity of the vein, The oreis principally cerussite with some galena, associated with ocher, quartz, and
clay. It assayy from 45 to T0 per cent. lead, from 11 to 24 ounces silver, and a trace of gold. DBelow the water
line, and in bunches far above if, the ore is composed of pyrite, chalcopyrite, galenite, and sphalerite. These
pyrites sometimes assay 812 silver. The mine is opened to a depth of 600 feet by an incline 6 by 6 feet, and
elsewhere by a 600-foot tunnel, 43 by 7 feet. The extreme horizontal extent of the workings is about 1,500 fest,
and the total length of levels, shafts, and winzes in the neighborhood of 6,000 feet, 1,200 feet, and 2,000 feet,
respectively. The machinery consists of a 35 horse-power horizontal engine and boiler, a half-inch steel wire rope,
and a No. 7 Blake pump. When the pump was used, the fow of water was estimated at 2,000 gallons per hour,
The hoisting plant cost $6,000, and is thonght to be capable of sinking to a depth of 1,000 feet. During the census
year the output was about 1,800 tons, assaying from 12 to 16 onnces silver, and from 55 to 60 per cent. lead. The
ore sold for about $21 per ton. The total product to September 1, 1880, was estimated at 25,000 tons, which sold
for $750,000. There was also a large dump, containing several thousand tons of second-class ore, assaying [rom
7 to 22 per cent. lead, and from 6 to 8 ouuces gilver.

The old Revere concentrating works were ereeted in 1875 or 1876, and consisted of a 20-stamp mill, tie-Doxes,
and tossing tubs, They were bought, torn down, and rebuilt by the Union Ore Concentrating Company, of New |
York city. The new works were completed in June, 1880, They ran nntil Aungust, and bave been idle sinee. The
eause of this idleness was said to be the increased price charged by the mine owners for the low-grade ore of their
waste dumps. The works are situated in Butterfield cafion, 1 mile from its month, and 2 or 3 miles from the low-
grade ore on the ridge above. They are in an imposing three-story building, and are said to have cost about
$60,000. Their capacity is 2} tons per hour, but it is probable that were the crushing apparatus increased this
conld be doubled. Eight men per shift are required. The machinery consists of a Leffel turbine wheel, an
Ames 40 horse-power engine, a Blake rock-breaker, a rotary drier, 3 fect by 30 feet; three sets of Cornish rolls,
several reels and sereens for sizing the ore, two double water jigs, two single water jigs, six: Paddock’s pneumatic
jigs (used after sizing through sereens Nos. 60, 80, 100, and 120), a belt machine or vanner for the very fine dust,
and o tossing-tub, Good results were obtained from the waste dumps of some of the neighboring mines, especially
where the ore was an ocher and a carbonate of lead. This class of ores assayed from 6 to 8 per cent.lead, and from
7 to 8 ounces silver, and they were concentrated to 50 per cent. lead, and from 15 to 25 ounces gilver. Ten tons of
ore from the Carbonate mine, in Beaver county, assaying 18 per cent. lead and 40 ounces silver, wero concentrated
to 63 per cent. lead and 200 ounces silver. Attempts, however, to separate galena, pyrite, and blende were not 8o
successful. Careful weighings, samplings, and assays were made during the short run, but the results were not
accessible,

The Holt concentrating works were erected in the spring of 1880 at the mouth of Butterfield cafion. They
had a 6 horse-power engine, a revolving screen, four jigs, and four tie-boxes. They worked two months, during the
year preceding the writer’s visit, on waste-dump material from the Wasatch and Yosemite mines, agsaying [rom 12
0 20 per cent. lead and from 5 to 9 ounces silver. Concentrations (about 1 to 33) assayed 55 per cent.lead, 14
ounces silver, and $4 gold.
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The other mines of Butterfield caiion and its adjacent gulches are:

Totnl Condition at the close of Remarks,
Mines. length of Total produot. 1he census year, "
OpeU1ugB ‘ et ey st
e firat-class, 15 {lver, 45 por cent. load; low.grende, 18
.................................... Ore aganys: first-closs, 15 ouncos silver, 45 b load § . s
e 5,000 1 $300, 000. Tdle !(‘)unccs‘;ilvcr. 16 per cent, load. !
Telegraph 11511 I Active....ooooiiiiiiiinna. Vein, 5 foot to 6 foot between limestone foot and quartzite hanging walls.
First . I-E-xte-nsion Tele- 1,030 b A0 .urincinnnn.as..] Oro nssays 44 to 56 per cent. load, £5 to $13 silver, $1 to $3 gold.
raph.

Sngmnl:it [() D15 |eeveeeenvarsocnecns snnn|rmcnan [ (S Vein, 8 to 12inches; ore averages 00 ounces silver.
Liberty (@) ceceeeeaaannann. 146 f.an-.. ammaasanenanecafoaanan [ 0 S
Red Clond (@) «.evnenenenrs]iosmmmnnnfeareioeiienieraiaiieses]imtvaniiiiiieneiiiniae i,
S ! RRon) PR DUt feot half inch to 7 inchoes, aseays 12 ouncos silver, 88 por
7 IMenE (@) veeeevennena) 000 | 125tom8.. e ... Aotive Vein, 8 feot: oro, one-half inch to hos, ya 12 d or,
Experiment (@) ..coovvnnnen 000 | 125 tons i st ‘
Queen nand Demis (@), ...... 515 | 160 tODS. cueiaeaannafrnanan Average assays, 65 ounces silver, 4} por cont. load, and $5 gold,
Lucky Boy ccecenneccurann. 1,200 [cemeeeeeeiinemenienrinnsfoannas ‘Vein, 6 feet, conteining 4 to 30 inchos sulphnvotted ore,
Hintt‘ . .‘ .................. 1,000 | 150 tons. cvneennnnnnnns Idle Ore assays 23 ounces silver, 0 por cont. lond, and $5 gold.
B.and Sl A fow thousnud dollars' worth of ore shipped formerly.
Barstow .ooeceniesaneianans A small amount of ore shipped formorly,
Happy Go Lucky.......... Ovre, silver and load.
Badger coweceniieeienan. Do.

@ Owned by Northern Chief Mining Company.

"MINES OF SPRING GULOCH. -

There are & number of prospects in this gulch, the principal one of which is the Black Metallie, This mino
was sold for $20,000. The vein, from 4 to 9 feet, is in quartzite, and carries 3 feet of ore. Assays of o fow tons
assayed averaged $30 silver, 811 50 gold, and 17 per cent. copper. It has been idle for some time.

LITTLE COTTONWOOD MINING DISTRIOT.
[ October, 1880.7

The Little Cottonwood mining district is at the head of Little Cottonwood cafion, near the swmmit of the
Wasatch range. Mineral was first discovered by soldiers in 1864 and the Wasateh district was organized, but soon
abandoned owing to the great expense of working. In 1867 most of the c¢laims were Jjumped and o new district
organized called the Monntain Lake, which included a large avea of country in the Wasatel range. It was divided
in 1869 and 1570 into Big and Little Cottonwood, American Fork, and Uintah districts.

The Little Cottonwood district records show about 3,500 locations, of which probably not more than 400 are
still held. These claims are situated in an area 2% wmiles square. They are on precipitons hillsides and ridges,
which rise from tho bed of the cafion to summits from 10,000 to 12,000 feet above sea level. The formation is
Carboniferons limestone (@) underlaid by quartzite, schist, and granite. The mines, with few éxceptioua, are in the
limestone. The district is connected with the Utal Southern railroad at Sandy by the Wasateh and Jordan Valley
railroad and tramway, 18 miles in length. The rise between Sandy and Alta, the terminal points, is 4,56864 feot.
The freight rates at the time of the writer's visit were as follows:

Por ton,
Ore assaying over 30 OUNCES v.ooue oove i e N ememaamares s nnann < fE00
Ore assaying Detween 30 and 15 OWNEES +ovmveeen oo e e cmee oans eeeoe oo emamr tammarteaeaane . 360
Ore assaying less than 15 OUNEES -vru..eos ieemit it e e et e e e peveenne 275
Granite .......................... e e e et e e e 100

During the census year 6,343,852, tons of ore were shipped by this road; also 5,385 tons of granite for the
Mormou temple at Salt Lake City. Owing to the great depth of the snow in winter (from 6 to 15 feet) several milos
of the Alta end of the tramway is protected by sheds. These are frequently swept away by snow-slides and the réad
is temporarily blocked, The railroad was completed in May, 1873, and the tramway in 1875 or 1876. Tho district
was very dall at the time of the writer’s visit. But two nines, the Vallejo and the City Rock, were working regularly,
and but few companies were driving long tunnels to cut: their veing at any considerable depth; the others wera id‘h\
or ]eased'. This state of things was due to legal troubles, the exhaustion of the working capital of sevoral largo
prospe_ctmg companies, the giving out of surface bodies, the fiuding of pyrite and water in the lower levels, and the
low price of lead. Very little metallurgical work had been done in the district, as most of the ore was sold in the
Salt Lake market. In 1866 the owner of the North Star mine built a Scoteh hearth furnace, and ran out ahout 3
tons oflead. TIn the following year he erected a reverberatory and & cupel furnace. The former was & suceess. bud,
the latter failed. The Jones smelter was built at the mouth of the cafion in 1871 or 1872, and ran on custom ,oreu
for two years. In 1872 or 1873 the Davenport smelter was started at the same place. In addition to that from the

& Exploration Fortieth Parallel, Vol. II, p. 343, '
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mine, it worked some custom ore, but was shut down in 1875. The Flagstaff company also erected three stacks in
this vieinity; several unsuccessful attempts were made to leach ores on a small seale. Concentration works wore
built for the Emma mine, which were financially suceessful, though the percentage obtained was low,

The Emma wmine is situated half-way up the southern slope of a high steep ridge called Emma hill. Tt was
located in 1868 by Woodman, Chirisholm, Woodhull & Reich. Little work was done until the autumm of 1869, when
the ore body was struck. Some ore was shipped and sold prior te the sale of the mine to the Bmma Mining
Company, of New York, in 1870. This company worked the mine quite vigorously, and shipped a large amount
of ore. The following year the property was sold to the Ewmma Silver Mining Company of Utah (limited) for
$5,000,000 cash; another authority placed the price at $3,500,000. The mine was then worked by English managers,
paid $300,000 in dividends (one authority says $1,300,000) until September, 1874, when it was attached by T. W.
Park and others for an indebtedness of $300,000. It was then idle until October, 1877, when the American Euma
Mining Company was incorporated and work resumed.{a) The second ore body failed in the antumn of 1873, up
to which time most of the ore had been shipped to Swansen, Wales. During the years 1873, 1874, 1878, and 1879
much low-grade ore was concentrated by jigs. ®

When the American Emma company began work it first prospected the old ore bodies, and then leased the
Bay City tumnel, which was 1,700 feet long, and 90 feet below the lowest old workings of the Emma. This
tunnel had been run by a Saint Louis company at a cost of $75,000, and had been abandoned in 1876, Since making
the connection, a small ocher-stained seam, in an ineline or winze 130 feet below the tunnel level, has been followed,
At the month of the tunnel are two horizontal boilers, 14 feet Ly 40 inches, and two Clayton No. 2} air-compressors.
These force the compressed air through a 4-inch galvanized iron pipe, warranted to stand a pressure of 150 pounds,
1,800 feet, to an 8 horse-power engine over the winze, and a Knowles No. 7 pump. The pressuve of air is kept
at 60 pounds. About 3,500 gallons of water per hour is raised. During the census year aboub fourteen men were
employed. The property of this company consists of the Emma, 2,400 by 100 feet, and the Cinecinnati, 1,200 hy 100
feet., One hundred thousand dollars was paid for the latter, but the claim having been jamped, the titleis in dispute.
The ore-bearing formation is a belt of siliceons limestone, between a limestone hanging and a dolomite foot wall,
the belt being about 200 feet wide, dipping 45¢ NI, parallel to the stratifieation of the country rock. The ore did
not come to the sarface, but was found by following a small seam of ocher 50 feet in a tunnel. Two large bodies
were found somewhat nearer to the hanging than to the foot wall, following the general dip and stiike of the belt.
One began near the surface, and was 100 feet deep, 300 feet long, and from 1 to 30 feet wide; and the other, a few
feet below the first, was 200 feet long, 150 feet deep, and from 1 to 20 feet wide. The ore was a soft brownish-red
ocher, containing cerussite, anglesite, galena, and some manganese oxide, Duaring the census year 778 tons were
obtained by chloriders and from jigs, which sold for $35,071 54, Trom Mr, Charles Smith, of Salt Lake City, whose
aceounts included all but the first few hundred tons sold, the writer learned that the sales of ore to June 1, 1880,
amotnted to 27,451 tons, for which $2,637,727 44 was reeeived. The mine had been developed below the discovery
only about 500 feet vertically and 350 feet horizontally. The openings of the okl workings were estimated ab
something less than 4,000 feet, and those of the new workings at about 700 fect.

The Flagstaff mine is situated a quarter of a mile north of Alta, half way up the southern slope of a lugh ridge
which separates Big from Little Cottonwood cafion, from 700 to 800 feet above the valley. It was located in 1879
by Grosbeck, Schneider, and others, who Worked it nuder the name of the Salt Lake Mining Company until
February, 1872, when it was bonded to one Davis for $300,000, who sold it to English capitalists for $1,500,000.
They organized the Flagstaff Silver Mining Company of Utal (limited), and worked the mine in a very expensivo
manner until December, 1873, when the ore bodies in sight gave ont. The company was then found to be in debt *
to Davis, for money advanced, some three hundred thousand dellars. Davis took the mine and worked it under
agreement with the company until December 24, 1876, when he was dispossessed by the United States marshal
under orders from the Tnglish directors. Heavy lawsnits with small results followed. Sinee 1876 the mine has
been leaged and subleased many times, but has been idle since the summer of 1880. At the time, of examination
it was owned by Seligman Brothers, of New York, who took it for debt. They had lately bought the Nabob, an
adjacent property, and the new owners expeeted to begin work soon. The English company erected the Flagstaff
smelter (three stacks) at the mouth of Liftle Cottonwood ecafion, and ran it until November, 1873, when they leased
the Last Chance smelter, near Sandy. Smelting was not as profitable as selling the ore, whick, after April, 1876,
was disposed of in the Salt Lake market. The dividends paid to the English company amounted to aboub
$350,000. The property consists of the Flagstaff, South Star and Titus, Virginia, and Nabob. Thoe Flagstaff is
2,200 by 100 feet, but it extends across and not along the belt. In early times, before the suits, the right to
¢ gwing their patent” was insisted on, and the workings extended 1,000 feet or more on the belt, The formation
is the sawme mineral belt as the Emma. Ore came to the surface i in one spot;, and, following this indication a short
distance, the discoverers came to the first and largest body. It was 400 feet long aud 500 feet deep, extreme
dnnenslons, and 3 feet wide. Some twenty or ihirty other large-sized bodies were found, in all shapes and

There has been a great amount of litigation between the lénglish stockholders and "I, W. Park and others, but thesse (hﬁumuoes
have recently been mnicably adjusted.
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lead penecil, ) '
* ThIZs total product was estimated by the superintendent to be as follows:

Tons.
............................... G, 090
gy o T I 2 0e
Yo LTI S N RO 28 111
BB b R e e s e e S e 000
LT A 698 1L 30, 000
1877 and 1878 (oot e i e i e s T
1 . et et veeee. 100, 000

B O S

Of this, 50,000 tons probably assayed $10 gold, 60 ounces silver, and 410 PG{' z(z)m:tl 10511(1{ {Il;lﬁl sglxﬁl j\‘?gﬂ"‘:(;‘:‘t‘ﬁ‘
worth, 880 per ton. The remainder probably assayed $4 gold, 30 ounces silver, and 20 per cent. et s
$30 {z‘iret(:;:{ne iy developed by a 530-foot tunmel, from which there is an incline 515‘ feeh in lnng‘th,'nb un au\’{r(}g
of 499, From this incline there are six levels, from 700 to 1,400 feet 1}1 Iength, The lower_]evel 1§ a.tbfmt:lr
feet vertically below the discovery croppings. The total euttings, ex.cluswe of stopfes, m'(? wmopsly estlm‘atu ' m:
from 9,000 to 14,000 feet. From the mouth of the tunnel th.e ore is se@ to the foot of the' Lill on u tuu‘x:\x 5:31
2,800 feet in length. A 40 horse-power Babeock & Wilcox engine, §1t1mted in the t}mucl, mllpphed with urmnp‘x‘tla‘sgt
air throngh 2,270 feet of 4-inch pipe, from two Burleigh No, 2 air-compressors, iv suflicient to do‘rllm h:m?i,mg‘
No water has Deen encountered except surface water in the spring, whi(;h was eontrolled by a No, 4 IKnowles
stearn-pamp. The cost of the plant was about £60,000. .

The Sonth Star and Titus, an older location than the Flagstaif, has been constantly harassed by Inw Buits,
Several hundred thousand dollars’ worth of ore have been extracted. It is developed by tunnel and shaft to the
extent of several thousand feet. Active work ceased in 1878, :

The Nabob was located in 1876, A large Lody of ore, lying partly in the Virginia ground, was strack in the
winter of 187677, which yielded about $100,000. Little has been done since. The mine is & part of the mineral
belt of Emma hill. An ore bod ¥y 30 by 25 by 4 fedt, was fonnd not 50 feet from the surface. The VO L0 K880y
of this ore was $74 76, of which $206 was gold. The developments consist of a 115-foot ineline and 300 feat of
other cuttings. . o

The Joab Lawrence Company, the principal actively working company on Emma 1l at the time of the writer'’s
vigit, was organizedin the spring of 1879, Itg property counsists of the Vallejo and the North Star, adjacent cluims,
sitnated between the Emma and the Flagstaff. The North Star was one of the earliest claims of the distriet,
having been located in 1865, and has yielded largely, There are said to be large Dbodies of low-grade oxide of
iron ore in the lower levels, but little bad been done fop some time excepting a small amount of tribute” work,
The Vallejo was worked in 1872, 1873, 1874, 1875, and 1877 by several companies, and mueh oro was extracted, It
was being worke) on an exteusive scale at the time of the writer’s visit. The ore is found in irregular chutes
or pipes near the hanging wall. Three bodies began near the grass roots, and others were found as depth wan
attained. At the period under review there were ren chutes having a triangular or lenticular cross-section, and u
uniform dip SE. 809, These were from 20 to 100 feet apart, and lay almost at right angles to the strike of the belt
The Iargest was 150 feet long, extreme dimensiong from 6 inches to 10 feet wide, and had been followed 300 feol; deep,
In this mine the foot wall of the belt had not been Prospected, and the horizontal development did not exceed 200 fi eot.
It was worked by tunnels, from which were raises und short inclines, It bad no machinery, The total cuttingy
wera e_stmmted at several thousand feet. The mine was dry. The ore was an oxide of iron, carrying galana,
cerusstte, anglesite, and a little oxide of manganese and malachite. It was fine, and contained from 20 to 40 por
cent. lead, from 15 to 90 ounces silver, from 20 to 35 per cent. iron, and from 9 to 14 per cent. of moisture, It wag
in great dem‘a-nd among the smelters, owing to the lack of silica and the presence of so muel iron, A low grado
of ore containing from 40 to 50 per cent. of iron, no lead, and a few ounces of sflver was also shipped. The
following table shows the price received per ton for some lots of ore in February and March, 1880 ;

——— :
. ABBAY VALUE,

.

Welght, | || Prise,
' Leaa. ! Silvar.
Pounds, Per cent, | Ounces, Pep ton.
111, 855 5 5 $10 00
76, 226 41 ! 48 06 50
56, 877 2 1 g 85 10
54,376 B m | s
74, 011 12 1 g 17 50
130, 304 4 | s 78 75
140, 525 6 ] g 12 ¢o

—t
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The ore was transported from the mine to the tramway of the Wasatch and Jordan Valley railway by a wire-
rope tramway.

The Toledo-Utah Silver Mining and Smelting Company bought the Toledo mine shortly after its discovery in
1872, and worked it quite extensively until April, 1880. The piroperty consists of the Toledo and the Fuller claims.
On the latt‘er most'of th.e ore has been found and most of the work done. The ore oceurs in a fissure vein, from 1
to 3 feet wide, cutting diagonally across a quartzite formation, dipping N.N'W, 80, and is found iu several chimneys
50 feet long on the strike, and about 50 feet apart. They dip with the strike toward the east. The ore is a hard,
porous, brown siliceouns oxide of iron of very high grade. It was said to have averaged from 80 to 109 ounces to
the ton. Water was found 200 feet from the surface, but the character of the ore did not change. Where the vein
passed from the quartzite into a belt of schist there was much pyrite. The mine is operated through a shaft 455
feet deep, vertical for part of its length, The hrorizontal development of the vein is 350 feet, and the total cuttings
are estimated at 2,000 feet., The engine and two Knowles steam pumps are run by compressed a¥ from a Bowers
air compressor placed in the bed of Little Cottonwood ravine Lialf a mile or more below the mine. The total product
of the mine and its output during the census year were large. The exact figures cannot be given, owing to the
confidential character of the information furnished. . :

The Ewily mine is situated in a small ravine between the Toledo and BEmma hill. It was discovered in 1870.
It i§ owned by the "Emily Mining Company, of Pittsburgh, Pennsylvania. They ceased regular work in 1874, and
the mine has been leased since at one-fifth royalty. It is a bedded vein of clay slate in quartzite, dipping about
60° I. The ore is {rom 1 to 6 inches wide, and consists of quartz containing pyrite, sphalerite, galena, and
tetrahedrite. When sorted it assays from $80 to $100. Mine is opened by three tunnels on the vein. The total
length of cuttings is 800 feet. The mine is very wet and has no machinery. The total yield has been $15,000 or
$20,000.

Thoe City Rock and TUtah group is situated at the head of Little Oottonwood eafion, and comprises the Utah,
100 by 1,000 feet; Oity Rock, 100 by 1,000 feet; West Wingd, 100 by 495 feet; King of the West, Utal No. 2, Utah
No. 3, anl Freeland. The first three ave on the Utah vein, and the others are on the parallel King of the West vein,
200 feet distant, and have but little development. Most of these claims were located in 1870, In 1872 much work
was done. Botween 1872 and 1876 the mines were involved in litigation, Twelvo men were employed during the
censuy year. .

The Utah is a fissure vein, from 1 foot to 20 feet; wide, dipping 70° or more N'W. through strata of Dblue and
white siliceons limestone or dolomite, which dip about 3u© NI, It bad outerops in places, and is known to extend
4,000 feet in length and 700 feet in depth. The gangue of the vein is oxide of iron, and a sand, apparently the result
of the decomposition of the siliceous country rock. The ore is from 1 foot to 10 feet (averaging from 2 to 3 feet)
wide, immediately in contact with the walls, but not confined to either. Three chimneys have been found, 200
feet long, and about 300 feet apart. ©ne came to the surface, and the others to within 100 fel of it. They dip
with the strike about 650 NI, The positions of these chimneys appear to be determined by the strata of white
limestone. The ore makes where the vein crosses the white limestone, but pinches where the harder blue limestone
is encountered. It is a soft red, sometimes rather sandy oxide of iron containing carbonate of lead and galena,
and in places stains of malachite. The first class assays 30 per cent. lead, 30 ounces and upward of silver, and a
trace of gold. There is also much low-grade jigging ore in the mine. On the south sidea dike of porphyry appears,
running nearly parallel with the vein. Near thé porphyry the ore has not been so rich.

The mine was being thoronghly opened at intervals of 100 feet by levels and winzes through the ore bodies
Very little stoping has been done. The developments consisted of two inelines and three tunuels on the vein
The lower one, which was to be the main working tannel, is 5 by 7 feet, well timbered, has an iron rail track, and
is 600 feet long. The middle tunnel, 490 feet vertically above the lower one, is 1,300 feet long. One hundred
feet below this is the water level. The upper tunnel is 600 feet long, and 201 feet above the middle one. These
tunnels have a grade of half an inch in 12 feet. The total cnttings amount to 4,800 feet. The cost of drifting
in the vein is from $3 to $6 per foot. The cost of transportation to the tramway is $2 per ton. During the census
year 385 tons of ore were sold for $25,480 67. The previous product was estimated at $50,000.

The other mines of the Little Cottonwood district are:

' Total
Mines. lengthiof|  Total product. Oon(ltiﬁi(;vgeggutf}\; oglr?se of Remarks
opunings. .
Feat,

Cineinnati Gronp .......... 1.500 | $10,000 «eeaanrnennienn Worked frregularly....... Ore, o sulpharet containing congiderable sine.
Enterprifo. cccvar creananeas BOO [veuneermmnnorsonnoseanns TAL.ceneeianonmnronnes '...| One ore body yielded $10,000 or more.
Dexter Uonsolidated. ...... 800 | Bmnall.cceeanrnerens|inanne i (A
BrionLode.cveeesvcennnn-na veasaaa-o.| Afowthousand dollaraj...... [ (P
AMarion Growp - eceeeenann. 1,800 |iueensvrnnameceserinnenn Worked irregnlazly......- '
Manitoba ...ioiiciiiniinnn 630 |evcunnnanunnimanconennnn B ] D Vein not well defined.
Biily coieieiies avienieas 800 | $18,000.0nv-sercrnons Worked on 1ease....--.c.- Ora nasays $80 to $100 per ton.
@aledonin. ..ol 3 F00 |vannnneonenscmsnnssranasfanmses 1 O Several thousand dollurs have been extracted.
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Total Condition at tho close of Tomarks.
Mines. length of Total produoct. tho census year, :
openings,
e TA10e senmueecesenvnansornas Ore asgaya 20 ounces ailver and 95 por oonb load. Alanyshundrod bemas
Hightand Chief...ccoovveer B A havo been shipped.
8 ariironns
A o Zgg' ﬁgg -------------- Eﬁle WOP}T ‘1011 ........... Oro 85 per cent lead and 85 to 150 ouncos ailver
Savagn apd Monfezuma 3,000 000, eenreenss weunof Idlaooeoo
grou. Oromedinm grade.
............ veerefannenelld ciciiecnvnnensnoa| Ore medinm grac
S Hom.... 1 :gg Soal . .| Tunnel heing run......... A fow hundred tons havo boon extracted.
:;[‘;I“]'Y ‘"’g II,‘ evi"l;ﬁ”n- o 8, 000 'Lnrge . ..| Contains large budies of low.grade oro.
Grizzly and Lavinis -...... , .
Darlington..eeeeveerannacesr 500 Smﬂlz.o D .....
600, 00D.....
?;WG‘!;DDI’G ................. :' igg ’ .| Contains large bodios of low-grade oro.
Tslan L PO
¥ 0 1 N P feeriasecaeniranes
Si}sk:& m ﬁ?]o ::;x’;ﬂooo ....... .| Avoragp assnyss 200 ounces silver, 10 por cont. load, §10 gold.
Alpha A LT LU T T R T
E0) 'I;r BOTl- veevervesaoanannfonsramenesfononcsnnssonnrsnnsannan Warked frregular .
N‘ ﬁﬁrP(;)e ........... 800 cevnaee o Qre, galena in small seams in limestone,
OT I DPO)Bavaecmccmncnreess)  BRO feoorece i reagen
i un. . ... . 800 -
A“i{m:; “ug 215‘1115&6“’1 :11 810 Ore nasays 30 to 00 onnces aflver, 40 to 60 por cont, load, §3 poldl,
Lo ’600 Ore, 10 to 12 ouneos ochery carhonate and 40 to 5 ouncea galcan.
800 . vevennn.| Ove, corussite, galena, and pyritos, contnining 10 to 66 nunves afiver.
460 |-venn. L St ) B Vein, 20 foet; soft, low-grado ochor,
...................................... A few tons slipped, aesnying 40 to 00 ouneoes sliver, 40 to 70 por oent.
Peruvian ......... PROTN 700 Joennn- (11 SR, ey doms, i ,
Kenoshtv.oeseenvoenrenonnae 600 f.uanne [ 1, S A favseracnnaase [T

Highlind Boy.cenes . veenn G600 | NOTIO veneennnsannencns -aeesmessmnns s Smell stringera of carbonate orein lmeaton .

Five miles west of Alta, in Little Cottonwood cafion, there are said to be a fow small veins of guarts in the
granite country rock, from 1 to 3 feet wide, carrying counsiderable molybdenite. They assuy, however, but o fow
ounces in silver, and have never been worked.

TUNNEL BITES.

The topography of this district is very favorable for the location of tunnel sites. Accordingly, in carly times,
work was begun upon a great many. They bave cost fortunes, but have rarely been successtunl in finding ore; snd
though all are still claimed, few are worked more than is sufficient for assessient work., These tunnel Rites, i o legand
way, are a great drawback to the distriet. They were located before many of thepresent claimy; they ran in all
directions, and, ¥ case large and rich bodies should be found, some of them might be used to make serious legal
difficulties. The following are the principal tunnel sites in the order of their situation, beginning ut the west, on
the north side of Little Cottonwood, and continuing in a semi-cirele around the head ot the cafion :

The Erederick tunnel—This was driven to develop the TFrederick and Crown Point claims.  These are purallel
veins, 70 feet apart, 3 and 4§ feet wide, dipping 540 N, in limestone, and Dbetween limestone and quartzite, 'Fhe
ore is a carbonate, 18 inches. wide, and averages 60 ounces silver and 85 per cent. lead, The claims wers Tovated
in 1870, and were worked until 1873, when water aud galena were encountered at a depth of 337 feet. The valus
of the ore sold was estimated at $35,000, The mines were leased until May, 1876, when the tunnel was beguun, 16
i 1,300 feet long, and has to be driven several hundred feet further before entting the veins, which are expocted
to be reached at 980 feet below the croppings. Its size is 6 feet G inches by 4 feet 4 inches, Timbeving in
unnecessary. The track is laid with a T-rail, 13 ponnds to the yard, and has & 20-inch gauge. The tunnel is
ventilated for 800 feet l_)y a small stove and a 53-inch pipe. A small engine is used to run a Sturtevant No. 8
fat}-blower t'wo hours twice a day. The cost of the tunnel is estimated at $17 50 per foot, which was the contract
price, During the census year four or five men were regularly employed ; they used single-handed dvills, No, 4
giant powder, and drove the tannel about 300 feet,

The Howland tunnel.—Work was begun on this several years ago. It has been relocated several timos

zxnfl was, at the period under review, known as the Solitary. 1Its length is 600 feet. Only assessment work is
being done.

The Geneva tunnel—Abandoned. Length unknown.

’ @’w Lady Bmma tunnel.—Length, 370 feet. Relocated and called Prince.of the Hills
i8 being done, ‘

The Chicago tunnel.—Length, 600 feet. TRelocated and ca
The Valljo tunnel—Used in the early development of the Vallejo mine,
The Ttah tunnel.—Relocated a8 the Burgess, aud used to work the Vallejo mine
g;'te Gladz’a.to'r tunnel—Length, about 1,000 feet. Used to work the North Stap ;nine.
oot dw ’IGT;S;] ﬁq{t Lake Tu?zvzel and Mim’ng Company.—This is better known as the Buffalo tunnel, It was
in » 15 600 feet in length, and is regularly worked, 275 foet having been run the preceding year.

Only assessment work

lled the Fitzgerald tunnel.
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This company had located two claims, the Buffalo and another, having 9-inch veins, containing galena and pyrites,
Three small bodies were found. The ore sold for about $80 per ton, and yielded a few thonsand dollars. The
Allegan mine, operated through this funnel, has about 550 feet of cuttings, and yielded a few thousand dollars
S0me years ago.

The Bay City tunnel—Length, 1,700 feet. (See deseription of Emma mine.)

The Illinois tunnel—Length, 800 feet. (See Cincinnati group.)

The Equitable Tunnel and Mining Company.—This company’s tunnel is about 1,600 feet in length, with side
drifts and winzes amounting to 900 feet, and is situated above the Bay City. Three small claims, Bolles &
Collins, Equitable, and Equitable No, 2, as well as the Pheenix and the Lady Esten tunnel site, in other parts of
the district, are owned by this company. Ventilation is obtained by a stove and a G-inch pipe. This apparatus
is similar to many others used in Utah. The stove is of sheet-iron, conical in shape, 3 feet Ligh, and 3 feet in
diameter at the Dase. I has no bhottom, resting upon the earth or a bLed of ashes, and is plastered around to
malke it air-tight. An ordinary G-inch stove-pipe, from 20 to 25 feel Ligh from the conical top of the stove,
furnishes the draft. The dooris ahole on one side, 8 inches square, covered by a ¢elosely-fitting piece of sheet-iron.
A G-inch galvanized iron pipe from the tunnel enters the stove near the base. The pipes in the tunnel are in
12-foot lengths, and are made air-tight by using tarred rags at the joints, They run near the top of the tunnel,
and are supported by wooden plugs driven into drill-holes. The pipe branches off into the various drifts, and at the
end the draft is nearly strong enougl to draw out a candle. During the censug year about 15 cords of wood were
used, and seven men were regularly employ ed.

The Litile Cotionwood tunnel.—TRelocated and called the Buckland. It is 600 feet long, and was run to tap the
Bavage and Montezuma group.

The Reliance tunncl.—Abandoned, Little work done.

The Manhattan tunnel—Abandoned and relocated as the MeKay and Revolution. Length, 500 feet.

The Ely tunnel.—Abandoned.

The Pheenix tunnel.~—Owned by the Equitable Tunnel and Mining Company. Length 400 feet.

The Herman tunnel, known as the Tilden.~Length, 500 foet,

The Emma Hill tunnel—~—Length, 900 feot.

The Victoria tunnel.—Length, 900 feet, Used to work the Victoria, Imperial, Emma May, and Alico mines.
These have a large amount of cuttings, have shipped considerable ore, and are being worked npon lease,

The Christiana tunnel, known as the Oneida.~Lengtly, 250 feet.

The Brewer & Lapham tunnel~Length, 150 feet. Located to develop the Darlington mine.

The Lady Esten tunnel.—YLength, 300 feet. Owned by the IEquitable Tunnel and Mining Company.

The Iris Tunnel Company.—This was o San Francisco company which began work in the spring of 1872, and
failed in the autumn of 1877, having spent about $100,000. The tunnel was taken by one of the creditors for debt.
The property consists of eight locations and two tunnel sites on Iimnerald hill, The upper tunnel is 1,165 fect in
length and has 600 feet of drifts. Two veing, from 6 inches to 2 feet and from 2 to 4 feet wide, were cut. Some
galena and pyrite ore was extracted. Water is very plentiful, and the lower tunnel, 300 feet below, was ran to
drain the ledges. The lower tunnel is 635 feet long, and has to Le run 300 feet further bLefore cutting the first vein.
The tunnels are large and straight, and are ventilated by means of o water blast driven by the waste water,

The Etna, St. Joseph, Wasateh, Silver Belt, and Rothschild tunnel sites are of varying lengths, and bave all
been abandoned. ‘

Besides the tunnels above mentioned, there are many others having more or less development.

BIG COTTONWOOD DISTRICT.
[October, 1880.]

The Big Cottonwood mining district, situated in the cafion of the same name, lies north of Little Cottonwood
district, and was organized July 11, 1870. It oxtends 16 miles east and west and 0 miles north and south, its
boundmrles being the summits of the ridges each side of Big Cottonwood cafion. The mines are situated, with
but few exceptions, upon the southern or Little Cottonwood ridge. At the period under review records showecl
1,354 locations, of which, probably, between 300 and 400 were still held. The principal camp of the distriet is
Argenta, which hag communication with Salt Lake by a tri-weekly stage. Oro ig taken down the cafion to Sandy by
teams. 'The geological formation is the same as in Little Cottonwood, Carboniferous limestone underlaid by
quartzite, schist, and granite. There have been great faults, and erosion has worn precipitous ravines in the
Cottonwood ridge, so that in general the surface of the country is much rougher than in the Little Cottonwood
district. The mines are at about the same or, perhaps, a little higher altitude, and the deep snow and snowslides
give as much or more trouble. Supplies of food and fuel are laid in during October to last until the following June.

The mines upon the north side of the cafion are the Hayes and the Maxfield. The Hayes mine, 23 miles north
of Argenta, has 400 feet of cuttings. No ore was ever shipped.

The Maxfield is situated a quarter of a mile northwest of Argenta and 14 miles east of Sandy, in a side
ravine, and near the bed of the main cafion. Itis owned by the Maxfield Mining Company of Salt Lake City,
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incorporated in March, 1879, This company also owns the exte'msion.s or parallel claims ”’le I;l?, .A;I:?;(}:;,\E;:?
Pine, Tyler, and Fairview. These are mostly patented, but only sli ghtl_y de_ve}ope.d. The Mﬂ}\‘ﬂc () 'ls ;L‘ )\({1(1»; ‘;mm{u '
from 1 to 8 feet wide, dipping 450 NE., between strata of a compact bllulsh-wlnte limestone. (111(‘31( re t(A.(,‘ ;y
upon the foot wall, in one chimney 200 feet long and 2 feet wide. It is a soft, brown, ochery czlu iomé @ (lelt ‘g.,.t .(‘x;za,
assaying from 30 to 100 ounces. On the hanging wall there was a band of qqmt:z, from 3 to { ‘1‘11(, Iu‘&f q““«(-{
containing galena and pyrites, When carefully sorted this yields good ore. The xfune is dr'y i\:ll(]rl;l as )ulnl( €y (‘ .cfpn:'(
75 feet vertically and 212 feet horizontally by a tunnel on the vein from the bed of the ravine. Tho Fotu ,f""’ 13;13,?18
aggregate 800 feet. There is no machinery., During the census year about 90 tons of ore w‘erci\ 1) odm,uyl,‘ “ m;, {
sold for $4,518. The cost of transportation is from $4 to $4 50 per ton. The former product is xoughly estimated
at $20,000. o

The several side ravines or forks on the south side of the main Big Cottonwood eafion, beginning at tho upper
end, are named as follows: Mill, South, Honeycomb, Silver, Day’s, South, and Mineral. ) o

On Scott hill, at the head of Big Cottonwood cafion, there were many prospects idle at the time, somo huving
w large amount of workings, and showing considerable low-grade silver ore in quartzite.

MINES OF HONEY(UOMB FORK.

The Butte mine, at the head of Honeycomb fork, 24 miles northeast of Alta, was discovered in 1869, and has
been worked irregularly since. It is said to be a fissure vein in limestone, from 6 inches to 4 feet wide, dipping 550
N., and is supposed to be an extension of the Utah and City Rockeof Little Cottonwood distriet. 1t outeropped
for several hundred feet on the lnllside in the form of a soft ocher-stained limestone. Oro oceurs on the foot wall
in eight or ten lenticular bodies, from 1 inch to 3 feet wide, at considerable distaunce below the surfuce. It is o
high-grade ocher and carbonate. Sometimes much black oxide of manganese is found.  The mine is dry (excepting
surface water), and is worked through a 200-foot tunnel. The total cuttings, including two old inclines, are 2,500
feet. Nine men were employed during the census year. The total product to June 1, 1880, was estimated at 827,000,

The Oregon is an extension of the Butte.. The property is held by a Canadinn corporation, and also inelides funr
patented prospects on which very little work has been done ; the Columbus, the Taylor, the Abbey, and the Black
Bess. It is a fissure vein, from 1 to 15 feet (average, 3 feet) wide, dipping 60° N.NL. in limestone. Only one body
of ore has been found. This came to the surface, and was 120 feet long, from 3 inches to 3 feet wide, and extonded
to a depth of 300 feet." It assayed about 50 ounces silver and 30 per cent. lead. The mine containg 1,680 Teet of
cuttings, and has been opened 850 feet on the dip and 480 feet horizontally by means of an 8 horse-power vertieal
engine. Water was found at 100 feet, but no change occurred in the oxidized character of the ore. Durin g the
census year eight men were employed, and a small amount of ore was extracted. It was idle ot the time of the
gritgr’s visit, owing to the loss of the lawsuit between it and the Butte. The total product was estimated ag

10,000. .
The B.Iadelon Consolidated Silver Mining and M1l Company, a New York stock company, orgrnized in Qctober,
187.9, having 400,000 shares and a capital stock of $10,000,000, owns 5 patented and 11 unpatented overlapping
claims of 1,500 by 600 feet, in all about 207 acres, at the head of Ioneycomb fork and South fork, They aro all
prospects, few having 100 feet of development, and some showin g bodies of ore of a grade sufficient to ship, It
way ll)lljopose;d to cut thesg veips at a great deptlf by the Oolpahh tunnel, and perhaps to extend it several thousand feet
1;1to ittle (Jot'ton\vood. districet, a,fxd cut the City Rock vein at a depth of about 2,000 feet. Worle way begun on
January 4, 1880, and from that time had been steadily prosecuted by about twelve men. The tunnel iz & by 6

feet, and 312 feet long, exclusive of 250 feet of cross-cuts and drifts, and hag g grade of half an inch in 20 feut.
Good ventilation is obtained by a stove and a G-inch pipe.

MINES OF SILVER FORK.

. ]'Th?) Ant'elope and P‘mncg of Wales group, situated on the high, steep ridge between Honey comb and Silver
Vg;)flﬁ, :5 miles north(.e%t; 01‘.’ Alta, consists of the Antelope, Prince of Waies, Wandering Boy, Ilighland Ghief,
o ;,1 mg,(fon, ::nfl Wa,x_‘rlor clmn_ls. All were discovered about 1870. Very important lawsuits were ]‘mn(lil)p; between
. az 1sgo, in which the nghlzmd. Chief was defeated and a compromise was effected with the Wellington, The
i:}n;fe {tz:io ieu vilorked gxtenswely sinee the latter date. Durip g the census year about thirty men wero'omp‘lm‘a(l.
contracfl,s e 16;1; Eer 1;le‘sgfxew t];)ere were near}y tl.le sa'me number, but they were, for the most part, workiu;.} on
o s lime(s ton.e. Fsu:rg;ssglré;]g; lif;irzg;;oxzrlscsmtd tofbe all;%d(;ed vein, dipping about 450 N W. in blue
found. They occur where the limestone is white ;:fm(;]o: fﬁ,ic (f o fg‘t({o fee/-t’ and 26.0 foeh apart, have been
these chutes contain the vein only as a narrow sez’xm in hartll bl, eul]' sot o T e otomed e
surface, or were covered by a few feet of drift, as low-grade ocher-:‘?ailln ]?S e Th(ﬁ% o aa azonpel ut the
,“’as tound by sinking a few feet, The Antelope and Prinee of Wal I i(’ sea.mg of lfm‘estone and fﬂgly' Good ore
inehes) wide, 120 feet long, and has been followed on the di o oo e 18 from 2 inches to 4 feet (averago, 12
inches to 8 - . » P 1,200 feet. The Highland Chief chute is from 4
from 24 & j;"fg; énverage, 8 inches) Wlde, 75 feet long, and 800 feet, deep. The Wellington chutes uye each ul:(:ub
& (average, 3 feet) wide, from 10 to 30 feet long, and 700 feet deep. The ore from the first aasaya
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about 140 ounces silver and 43 per cent. lead ; that from the second, 100 ounces silver and 40 per cent. lead ; and
that from the third and fourth, 60 ounces silver and 50 per cent. lead. The ore is a soft, brownish-yellow ocher,
containing argentiferous cerussite and galena and occasional stains of oxides of manganese and copper. The mine
is opened by several tunnels, the main one being 2,200 feet long, and running on the vein entirely through the
ridge, and a 1,100-foot ineline, on which there are hoisting works, on the erest of the ridge. The cuttings are said
to be 1,300 feet in extent. The hoisting works arelarge and apparently (the writer could not gain access to them)
substantial, and are connected with the road in Little Cottonwood district by a covered tramway to allow the
shipment of ore in winter, however deep the snow. With the exception of two or three men employed by the
company, all work was done by contracts, which were let every thirty to ninety days. The miners received from $4
to §7 per foot for sinking winzes, and from $3 50 to 7 for running drifts.
The other mines of Silver fork are:

Total otal prod (i.{mﬂiltion nti‘;
Mines. lengthof | -LOM prot. | GHG Clo66 o
y uet. the census
openings, year.
Feet .
Richmond and Theresn ....J 1,400 $160, 000 Idle.
Conpress «oveervncoerraens Bl XYL PPN PPPRRP PR PR do,
(010753, 11) AP PP, 20, 000 do.

MINES OF DAY’S FORK.

Total Condition at the closs of
Mince. (}Bgﬁibxlllg%f Total produot. 1ho consns year, Romarke.
Feet. .
Bolipss coeveenanainensennnn @158 | WONo «ovvnviinnanns Aotive .ovevianniniall, A two-compartmont shaft was began July 26,1880
Grosbeck or Emperor...... 1,460 I...... 1 [ b (1) YT

« Depth of the shaft.

MINES OF SOUTH FORK.

The Reed & Benson mine is situated on a spur of the Cottonwood divide, between Day’s and South forks,
11,000 feet above sealevel and 2% miles northwest of Alta. It was located in 1870, and was worked vigorously
from September, 1871, until April, 1878, Since then it has been idle or leased to a very limited extent. This mine
is supposed to be upon the same mineral belt as the Flagstaff and the Emma. The belt at this point is about 200
feet wide. The ore oceurs in avein or chimney on the hanging-wall side, and in about twenty irregular lenticular
bodies, which branch at all angles from the chimney, on its foot-wall side. These do not, as a rule, extend more
than 75 feet from the main chimney, and vary from 6 inches to several feet in width. One outeropped as a low-
grade ocher. The largest is about 170 feet from the surface. The ore is of the kind usually found in this
limestone formation, namely, a yellow and red oxide of.iron carrying argentiferous cerussite and galena. It is
claimed that the total shipments have averaged 120 ounces silver and 35 per cent. lead per ton. The mine is
developed by a 380-foot tunnel, in which there is a whim on a 400-foot incline, dipping 85° N.NBE. Below this
there are four windlasses, which earry the incline down 400 or 500 feet deeper. In general, the mine may be
said to bave been opened from the surface 1,100 feet on the dip (35°) by an irregular incline following the chimney.
Near the surface the ore extended 100 feet, and the workings 200 feet, horizontally ; but in the bottom of the incline
not over 40 feet of drifting have been dome. The openings have a total length of 1,950 feet. The mine will
probably be idle until the chimney is cut by the Reed & Goodspeed tunnel. Ore is transported from the mouth
of the tunnel to the foot of the hill Ly a 3-rail iron track tramway 1,740 feet long, having an average angle of
descent of 810, The track is 254 inches wide. The caris 9 by 2 feet 3 inches by 10 inches. A three-quarter-
inch steel-wire rope passes over a 9-foot drum controlled by a brake. This tramway was built in 1873, and cost
about $20,000. Ore was then transported in wagons to the South Cottonwood sm elters, 23 miles distant, at a cost
of from $7 50 to $8 50 per ton. The total product is estimated at $600,000.

The Ophir is a few hundred feet sontheast of the Reed & Benson, and has the same owners and officers. It
was discovered in 1870, purchased by Reed & Goodspeed in 1871, feased until May, 1878, and worked steadily since
by about ten men. Ore is found in three bodies in a 30-foot stratum of compact, dark-bine limestone. A stratum
of white limestone above carries no ore. The outerop was a pipe 2§ feet in diameter of low-grade ocher. The
shape of the bodies is that of a flattened or an elongated ball, the largest being 50 by 20 by 15 feet. They
are 4 and 10 feet apart, and not over 50 feet from the surface. At the period under review drifting was being
carried.on upon a seam of ocher in the expectation of finding another body. The total cuttings did not exceed
700 feet. During the census year 173 tons of ore similar to that of the Reed & Benson, excepting that it was of
lower grade, assaying only about 45 per cent. lead, 42 ounces silver, with 3 per cent. moisture, were sold for §8;5681.
The previous product was estimated at $22,000. )
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The Reed & Goodspeed was located as a tunnel site to cut the Reed & Benson chimney and all blind ledges.
Work was begun on it October 14, 1875, and with the exception of a few months’ intermission in 1876, had been
prosecuted continuonsly since. It i3 b by 8 feet, and 1,017 feet long, and is timbered for the first 225 feet only.
It is dry, excepting sarface water in the spring, and has a grade of three-quarters of an inch to the rod. The
track is 25§ inches wide, and is of scantling and strap-iron. Ventilation is secured by a 4-inch pipe, a 4-foot
fan-blower, and a 3} horse-power Bookwalter engine. Work is done by day’s labor, five men being employed.
Blasts are made three times a day, after which the blower is run for two honrs. The cost was about %20 per
linear foot. It is expected to cut the chimney 400 feet farther on at a depth of from 1,500 feet to 1,800 feet from the
croppings. During the preceding year the face had been advanced 330 feet. In March, 1879, the owners formed a
corporation under the name of the Reed & Goodspeed Mining Company, having a capital stock of $1,000,000 in
shares of $10 each.

The Saint Louis tuunel was begun in 1875 to develop the Sampson mine, situated on the Reed & Benson ridge.
Work ceased in the spring of 1880, The tunnel is 700 feet long., The Sampson mine had about 500 feet of
~euttings, showing one chimney of low-grade ore. No ore had been shipped.

The Jupiter Mining Company owns several claims on the Reed & Benson ridge, 13 wmiles north of the Reed
& Benson mine, The developments are less than 810 feet in extent. The ore is & gold ore in narrow seams,
and consists of an oxide of iron assaying {rom $20 to $100. No ore has been ghipped.

MINES OF SILVER MOUNTAIN BETWEEN SOTJTH FORK AND MINERAL FOBK.

The mine of the Kessler Mining Company covers part of the ground of the old Provo elaim. It was worked
by a New York company in 1872, 1873, and 1874, Little ore was obtained, and it was abandoned. About 1875 o
prospector discovered the carbonate ore body while overhanling the old dump, so says tradition. The mine was
bought by the Carbonate Company of Balt Lake City, which extracted large quantities of ore. In January, 1879,
after the large discovery ore body had been nearly all extracted, the mine was sold to the Kessler Mining COmmny
of New York city. This company took out considerable ore and did much prospecting, but ceased work some
months previous to the writer’s visit, at which time the mine was worked by a few lessees. The property consists
of the following overlapping, unpatented claims: Carbonate, 1,500 by 200 feet, Little Giant, Sailor Jack, Alturas,
Baker, and Defiance. These are situated on the summit of the ridge of lever mountain, about 11,000 feet above
sea.-level, 3 miles south of Argenta, and about 6 miles northwest of Alta. The iormatlon is supposed by some to
be a part of the Flagstaff and Bmma belt. Though it is 3 miles from the Reed & Benson, its position and dip
favor such a belief. The ore ig found in several bodies near the surface on the hanging-wall side of a stratum
or belt of limestone. The largest body was just below the surface, and was lenticnlar in shape, its dimensions
being 200 by 100 by 50 feet. 1t was timbered by 365 square sets, but had caved in. The gangue, if such it may
be called, whiel surrounds the bodies and also serves as & connecting link between them, consists of a valueless
ocher or limonite. It is very abundant, sometimes fine and soft ; at other points hard and siliceous. Occasionally
heavy spar, oxide of manganese, and stains of malachite are fonnd The ore is an ocher, containing cerussite and
galena, and assays from 30 to 50 per cent. lead and from 30 to 100 ounces silver. A fissure vein, called the Sailor
Jack, connects with this body, and has been the cause of much litigation. There is also a vertical fanlt of 500
feet, The mine is opened 950 feet horizontally and 300 feet vertically, below the croppings, by six tunnels and
one incline shaft. Four of the tunnels and the shaft are upon the fissure vein. The cuttings are 5,600 feet in
length. The mine is dry, excepting from surface water from wnelting snows in the spring. There is no machinery.
The ore is sent down an extremely steep and roagh frail, 1 wnile in length, in ¢ stone boats?” or sleds, to the bed
of the South I'ork ravine, whence it is conveyed in wagons 18 miles to Sandy, at a total cost of $8 50 per ton.
During the census year, 692 tons were produced, which sold for $16,5654 74. The total product of the mine prior
to October, 1877, is estimated at $120,000. Between the above date and the beginning of the census year, 4,549
gross tons, averaging about 8 per cent. moisture, were sold for $261,044 41.

The other mines of Silver mountain, between South and Mineral forks, are :

Total Condition at the close of . i
Mines. length of Total product. ondition ) Remarks,
ODELIDES. tho census year.
Feet.
Stlver Mountain Mining 500 | $10,000. ... .0neninenns AV, aeae i QOre assays 50 onnces silver, 35 per cent lead, and $3 gold,
Company,
Thor and Bright Point..... 500 2000 veeeeivananans [+ 1 N Oro assays G0 to 100 ounces silver and 40 to 60 per cent. lead.
Elgiu Miping Company- ... 700 | Bmalleoenniinnennnoo, Prospeoted irregularly. . ..| Veins small.
Prterbaugh .. cavooioiaal. 300 | @ $840 .uvnn..- O
Imporial Mining, Milling f.......... Sl oy ccveinieieee i e e ..l A faw hundred feet of cuttings. Worked irregulorly for two other years.
and Smelting bompuny R
Dolty Varden.. a———— 1,400 ] $25,000. vevernameniini]immirs e Property in litigation. .

aDuring the censns. year.
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HOT SPRINGS DISTRIOT.

This district is situated in the Wasateh range, adjacent to and east of Salt Lake City, extending 10 miles
east and west and 5 miles north and south. It was organized in December, 1870, and now includes the old Adams
and Mill Creek districts. About two hundred and thirty locations have been made, but not over forty aro still
held and worked. The country rock is limestone. The ore, which oceurs in small veins, is a low-grade ocher
containing cerussite and galena, and sometimes assays from 15 to 25 ounces silver per ton, Only a few tons have
been shipped. The principal mines are the Henry, cuttings 350 feet; Lawrence, cuttings 2560 feet; General Scott,
cuttings 150 feet; and the Magnet iron mine, having 300 feet of openings, from which several hundred tons of flux
have been shipped.

DRAPERSVILLE AND NEW EL 'DORADO DISTRICTS.

These distriets have been abandoned for several years,

SMELTERS AND SAMPLING MILLS IN T'HE VICINITY OF SALIl LAKE CI1Y.

GERMANIA SMELTING AND REFINING COoMPANY.—This is the only refining works in the territory. It was
completed in the antumn of 1872 as refining works only. Smelting furnaces were added in the spring of 1874, sinee
which time the works have been running continuously in some department. It is situated on the TUtah Southern
railroad, 7 miles south of Salt Lake City, and consists of oue reverberatory furnace for roasting ore and matte or
slagging flue-dust, three shaft smelting furnaces, three softening and refining furnaces, seven pots for desilverization
by zine and refining of lead, six Faber du I"aur zine distillation furnaces, and three English cupel furnaces. This
is among the most important metallurgical works of the west. It cost a large sum of money, is complete, well
managed, and probably profitable. In thelast few years it hag divided with the Morgan and the Mingo smelters the
greater part of the trade in Utah ores. TFor a deseription of the works, necessarily imperfect owing to later changes
and improvements, reference may be had to the United States Mining Commissioner’s report for 1873, page 201;
and for 1875, page 416, ‘

Mingo FurNAoE CompaNy.—Two stacks were built in 1872, and were known as the Mountain Chiet furnaces.
They ran a few months, and then were idle until November, 1876, when the property came into the possession of
the Mingo Company, a branch of the Pittsburgh Lead Company. The old stacks were repaired, and two others
.were erected in October, 1877. One or more furnaces have been run quite steadily upon ore purchased in the Salt
Lake market. The works are situated a half a mile south of Sandy, on the Utah Southern railroad, are complete,
clean, airy, and well managed. The apparatus consists of a Blake rock-breaker, one pair of Cornish rolls, two
reverberatory furnaces for ore, matte, or flue-dust, three shaft furnaces, ene No. 5 Baker blower, two Root blowers
Nos. § and 6, two boilers, and one 35 horse-power horizontal engine.

The shaft furnaces are cohstructed as follows: First, 5 feet of concrete, three courses of common brick, and
two courses of fire-brick arched and convex below were laid. Then the iron frame of the crucible, 7 by 8 feet,
rising 28 inches above the ground line, was placed in position and the interior was filled with fire-brick, excepting &
cubical 4-foot space. This was tamped with a moist mixture of tw o-thirds fire-clay and one-third ground fire-brick,
and the crucible 36 inches deep was cut out. An opening was algo made to communicate with the lead well. The
shatt of the furnace rests upon a cast-iron plate supported by four hollow firon pillars 8 inches in diameter and 7
feet long, which stand at the corners and outside of the iron box. Between the erucible and the iron plate 44-inch
walls of fire-brick 13 inches thick, having a batter of 12 inches, were built. The shaft of the furnace is of brick,
rectangular, 5 by 5 feet 4 inches in eross-section, and 84 feet high, Size of the furnace at the tuyeres 3 by 3 feet 6
inehes. Tuyeres tolead well, 10 inches. Tuyeres to charging door, 13 feet 6 inches. Each furnace has four tuyeres,
- two at the back and one at each side. The tuyeres are water-cooled, of wrought iron, with 2-inch openings. They
usually last two runs or about eight months, Experiments were made with two bronze and two phosplior bronze
tuyeres. These were three times as expensive, and lasted about the same time, becoming porous and leaky. It
was supposed that the fire-briek walls would burn ont in ten days if not protected. Small jets of water were thrown
on the brick, in the smelting zone, on the back and sides of the furnace. This water ran in a channel at the bottom
to waste pipes at the back and sides. Very little steam was made. Sometimes the brick crombled under the
direct action of the water. In.such cases a thin sheet-iron plate was braced against the brick, and the jets of
water turned upon it, In this way runs of three and four months were made. The top of each stack can be
closed by @ pair of doors operated by alever., Thedraught is then through an inclined sheet-ivon flue, which passes
by each shaft furnace and into a downcast about 5 feet square, thence through an nnderground flue 150 feet to a
brick smoke stack 93 feet high and 4 feet in cross-section. The sheet-iron flue has a cross-section of 8 by 44 feet.
After passing each stack the bottom is removed for about 8 feet, and replaced by a funnel terminating in a sheet-iron
pipe 1 foot in diameter, which passes to the mixing floor. About three-quarters of the flue-dust caught is obtained
here, very little being lost.



432 | ‘ PRECIOUS METALS.

Ore is bought in the Salt Lake market (see rates ander head of “sampling works”), and is then resampled ut.
the furnace, as a cheek, and to give accurate data from which to caleulate the p(?rcent_ﬂ,ga of loss. Tl‘leﬂu oty of
ore are spread iu layers of uniform thickness over & rectangular area of varying size, and t,inm: %umu lu‘*ups
from 3 to 4 feet in height. These heaps, which are called “Dbatches”, containing from ﬁvq to twenty dlﬂ(s}'utxt- Jiindx
of vre in varying quantities, are shoveled into wheelbarrows and taken to the i‘uruaee.‘ lﬂ_very ]'o't'- of orais 1ol 5m1 ¥
assayed for gold, silver, and lead, but is also analyzed, in a well-appointed laboratory, for ivon, silica, and so fll('(‘lm(fﬂ
for lime. The analyses are made rapidly, the apparatus being arranged so that ono sample can be fomished in
two hours or even less. Though not absolutely aceurate, the regnlts are close enough for practival purposes.  IFov
iron, 500 willigrams are boiled with bydrochlorie acid, and the solntion is titrated with permanganate off 1)0[‘:1:7*11;
for silica, 200 milligrams are digested in hydrochloric acid, washed with water, and from one to three thmes with
acetate of ammonia to dissolve any sulphate of lead, dried on filter, ignited, and weighed. Slag is fased with
carbonates of soda and potash and niter, and then treated as before mentioned. Ore assays arv mady in crueibles,
one-sixth to one-third assay ton being taken. Tor lead assays 100 grains, and for moisture & half-pound, are tuken.
Two hundred lead bars, weighing about 108 pounds each, constitute a tiot”, Ihach Lar ig sampled with o gouge,
alternate ones upon the top and bottom, at one-fourth of the distance from the end of the bar. These sam ples are
melted, and four assays, one from each end and side, made from the resulting bar. An average of these is takan.

The capacity of one furnace of the above dimensions is from 35 to 40 tons of smelting mixture per twoenty-
four hours. From eleven-twentieths to twelve-twentieths of this is ore, and the remainder flux. The ivon flnx
comes {rom the Tintic district, and is hematite, containing about 50 per cent. iron, from 8 to 10 per cont. silicy, and
traces of gold and silver; it costs $7 50 per ton. The limestone comes from Salt Lake City, contains about 4 por
cent. of silica, and costs $2 25 per ton. The fuel used is from 13 to 14 per cent. of the smelting charge of Conneilsville,
Pennsylvania, coke, costing from $22 to $26 per ton.  The pressure of the blast is from 10 to 18 inches of water,
averaging 14 inches, It requires nine hours for a charge to reach the tuyeres. Accretions of basic sulphides form
on the side of the furnace about 3 inches below the feed-door. The smelting charge ix so made that the slug
should contain from 40 to 45 per cent. ferrous oxide, from 28 to 33 per cent. silica, and from 15 to 20 per cent. lime.
The length of a run is about four months. The smelting charge contains from 13 to 22 per cent. of lead, Tho
furnace is ran with a closed hearth, The lead from the lead-well tap runs into an old slag-pot, and, when eooled
somewhat, is skimmed. These skimmings, or lumps, consisting probably of subsulphide of lead, and being about
one-gixth of the total preduct, are returned to the furnace through the feed-hole.

The various metallurgical products assay as follows:

Products, Gold. | Silver. Lead.
Ounces. Ounces, Per cent.
Lead bullfon. ... .cueeen ... 3 | @70 to 260 98
Matbo ... cvveiiniicninn.. Trace. 16 7
SpBiss «oeveiiiiiiiaaaa, 0.2 ki) 7
ST, U SN PO 3 jtog
Flue-dnst.oe.oeeevinninn. Trace. 20 20

@ Average, 100 ounces.

The ﬂue-dgst, {nat’fe, and speiss are treated in a reverberatory furnace construoted as follows: There are two
??irthls‘;,.onle of Whlch’ls level, 30 by 12 feet; the other, or slagging hearth, at one end of the first, is 10 by 10
tc(;e n-; rLsl ‘lg,lil: 1.-Y co:cavc? dm length and convex in width, Thisis to keep the material upon the slag hearth and alxo
o (;fxﬁm.b:ir;kc;\;x?; " rthe1 gqore;. Th'e fire-box exFends entirely across the end of the slagging hearth. The wiills
e o, oiele am f,wele inches thick. Th.e height of thfs furnace is 10 inches on the side and 15 inches at the
mmmc.e ot e h(-)veeopm;lgfs, 7 by 10 inches, on a side, and closed by iron doors. Charges are fed to the
The only romes neons sr;l: TS & edback end. An underground flue, 8 by 44 feet, is connected with the main stack,
a0 i i S soessy tyﬁa;rebmz;; e about once & year to the fire-arch or bridge-wall, TFlue-dust is weti down
and is raked out throngh hohfs aicthOf the slag-hearth, and a very quick fire is made. It melts with very little loss
nciss nro first rotetod e s 86 fe side. Ore is rarely roasted, as sulphide ores are seldom bonght. Matte and
o & o1 5 oot o Ty T )ge ({) rom 50 to ?OO tons. Wood to the depth of 15 inches ig laid apon the ground
S5 urtod to tha rock-breakerl b ;1501:;1 11(:]: It is ro.asted from four to six weeks. This imperfectly roasted material
reverberatoties, 4 ehangs 1o 400 us ed to the mze_of a hazel nut, and is dumped through the hoppets into the
anothier added every fons hourf ) tpf)m? ls, and remalns in the furnace sixteen hours. One, howaver, is drawn and
ot slagged, At fhe ot (:(;ntai nl: hnrredlwmh a rake every thirty fninutes while on the main hearth, anct it is

¢ Several per cent. of sulphur. Six men, on twelve-hour shifts, at from &2 to

. G&Oh furn&(}e per t ell"r 'i() r h” X i i i ‘ I

cent. of the quantity of m{at;te roasted. When one stack is ru



APPENDIX I: MINING INDUSTRIES OF UTAH. T 438

Otass umber | Tengof | Wagonpor
Houre.

Superintendent .......,.... ) S PN FY
Chomist .veeivnnannanen.. ) PR ren
ABBAYEL vvnvariieiaaniiaaas i D ] RN
O/VIV T S 2 12 $5 00
Smelters ..ooon e feinenes 2 12 300
TOlpOraeeaee saseenonnirans 2 12 225
Chargors av.eevrenmcrvennns ) 2 12 300
Buppliers vocueeocanneannns 2 12 225
Ronstaborts ccoeevrneniinn. B 12 175
Engineers. e cenpsrreriann- 2 12 300
Blacksmitll coveeeoanninn... 1 10 2175
Rossting-furnace men . .... [ 12 2 25

The lead bullion is shipped directly to the refining works of the company, located m Mansﬂeld seven miles
from Plttsburgh, Pennsylvania.

The statistics for the census year are as follows: ,
Oro smelted (net) ..... avann N e mmee e e ee e e A maka saeeae i hauae tees Nnmna annas temees veeaey tons.. 6,950

Matte smelted ........ N e earrannvaaren . do... 1,492
Lead Dullionw PrOQUEER . ov e rt vern oo s mnmmes cammns casnassmunnsnesnrnnnerosersnuenansnnenanellOars 2,350
Bilver contained therein ... e iooien it ieniit e ae s cian e et anaene e, weene <easOUNCER. . 242,563, 2
Gold contained thorein uus wuve st cune marn cvnncuaas bosa sesnmasnasonnccncannnnscanreannrosenenmea@0. .0 802,72
Coal consumed (PoaStiNg) cuuuvasnit it cuimne deun amrecncaeite somer caan catans smenes susans canseanlONS. . 5924
Coal consimed (BEBRIN) «oenviuuen cueeen menvaname cunnansn vaunssessamnreannennananssnsesnsasnnmnesll0oas 306%
Coke conSUINOA cveurvnnvensoeencsnnnns e s aeeavummer e am e v annnnr e ann e e yeeodo... 2,384

Some of these amounts are approximations.

MorGAN MINING AND SMELTING COMPANY.—The works of tlns company are situated on the line of the Utah
Southern railroad, 6 miles south of Salt Lake City. They were built in 1874, and have been running almost continually
from that time, The company owns the Pittsburgh mine, in the American Fork district, but their principal ore
gupply is purchased in the Salt Lake market. The plant consists of a Blake rock-breaker, 9 by .15 inches; two
reverberatory furnaces, 12 by 20 feet; a shaft furnace; a No. 4§ Baker blower; a hiydraulic elevator to raise slag,
ete., to the feed floor; a brfck flue-dust. c]nmber~ and a turbine water-wheel of 40 horse-power. The furnace is
a bmc,k stack, 1eqt1ng upon a east-iron plate and leLu's below which are several courses of brick and a wrought-
iron waterjacket. The crucibleis of fire-brick, surrounded by 'z ‘an iron frame, In the bottom is a firmly tamped
bed of fire-clay and saud, 6 inches thick, and below all an ivon plate to keep out the moisture. The furnace is
rectangular and 37 by 60 inches inside measurement. The distance from the tuyeres to the leid well is 10
inches, and to the feed door 9 feet 6 inches, which was acknowledged to be too low. The sides of the furnace and
jackets are vertical, The waterjacket is 7 inches thick, and is made in four sections. The side sections are
stationary. The end sections are hinged at the upper corners, thus allowing them to be swung up overhead by a
pulley attached to the feed floor, and giving easy access to the furnace. There are two tap holes, one at each end,
and the usual lead well at one corner. The furnace is run with closed front. There are eight 2-ineh tuyeres,
four on each side. The tuyeres are simply holes in the jacket, fitted with small movable castings, into which the

* galvanized-iron air-pipes are fitted, but they are not liked. The usual tuyere-holes and tuyeres would be better, as
they would now and then allow a bar in the furnace. The air-pipes are all underground, except a single T opposite
the tuyeres on each side of the farnace.

The ore is bought in the Salt Lake market, and is rarely sampled again. Sometimes ¢ batches” are made, as in
the Mingo works, but not regularly ; the same limestone and hematite fluxes are used. At the works the limestone
costs $1 65 per ton, and the Tintic hematite from $7 25 to #8 25 per ton, depending on whether it is Dragon
ore (1 ounce silver and 65 per cent. iron) or Black Stallion ore (12 ounces silver and 50 per cent, iron). Sometimes
ocher from the Vallejo mine, Little Cottonwood district, containing 45 per cent. ivon, 12 ounces silver, and b per
cent. lead, is used. About 50 per cent. of flux (20 per cent. of lime and 30 per cent. of iron) is employed, so that the
slag contains about 40 per cent. ferrous oxide, 30 per cent. silica, and 20 per cent. lime. The fuel is about 15 per
cent. of the smelting charge, and consists of Conunellsville coke, costing from $22 to $25 per ton, and charcoal at
12% cents per bushel of 12 pounds. The proportion in which these ave used varies greatly; perhaps a fair average
would be 1 pound of charcoal to 5 pounds of coke. The percentage of lead in the charge varies from 17 te 20. The
pressure of the blast is 1 inch of mercury. Accretions form about 4 feet above the tuyeres. The capacity of this
furnace is about 20 tons of ore per twenty-four hours. The ordinary length of a run iy thirty days. It requires
seven hours for a charge to reach the tuyeres. ‘

VoL 13—28 '
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The furnace produncts assayed as follows:

© Products. Gold, Silver, Lead,
Qunces. Ounces,
7.7,V 0.24 | 90to 250 95 per cont.
Trace. 10to 20 8 to 10 per cent.
- $1 50 [} 3 per cent,
1 0.3 Trace to 1 per cent,
Tlue-dusti...ovveveneanennen Traco. 10 to 25 Varied with ore.

Speiss is a waste product. The fue-dust caught is estimated to be about 1% per cent. of the charge. It is
collected in the various compartments of a brick dust chamber, 70 by 12 by 12 feet, having an inclined floor, from
which it is scraped with hoes into vats on onec side, where it is wet down and fed to the furnace daily. The
smoke-stack is at one end of this chamber and 60 feet in height. The matte, mixed with refuse coke dust, is piled '
upon layers of wood and roasted in heaps (1 foot wood, 2% feet matte). It is then imperfectly roasted for twelve
bours in 1,200-pound-charges in the reverberatories, Iach furnace requires four men per twenty-four hours. The
quantity of matte produced varies with the ore, butis about from one-fifth to one-eighth of the ore smelted, Theslag-
pots of this furnace and those of the Germania and the Mingo have about the same dimensions, and give satisfaction,
The essentials of a good slag-pot are: It should be light, well-balanceed, and eagily moved; it should hang on the
truck far enough above the ground to dump easily; it should have a large cooling surface, th'wt the slag may chill
quickly; the bottom of the pot should be of such shape that.the matte will accumalate in one mass; the area of
joining surfaces (matte and slag) should be small that they may be easily separated. The pots in use conform
to these conditions. The dimensions are as follows: Wheels, 22 inches in diameter; bottom of pot 4 or 5 inches
above the ground. A pot of slag weighs about 260 pounds, and is handled by one m'm. o

The turbine water-wheel is 20 inches in diameter, has 22 feet pressure, and uses 1,200 inches of water, as
measured by the cross-section of the flume. .

The furnace force is as follows:

lase latiber, | Beyehof | Wagospor
Hours,

TOremen . covueereernnavenan 2 12 . $3 00 “
Funnce mon . . 2 12 825
FLEIDOTS cvnnneneernsuainunn 2 12 225
Teaders.oceaeuivsniren o 2 12 8 26 .
Wheolol8. v aviee.ioaivaeans 2 12 2 00
Woighers.eeeoennaa.y 2 12 200
Laborers ,eeveevea.nn . 3 10 162
Blacksmith .coovnseerieasn- 1 12 2 75

The bullion produced is shipped to the Omaha Smelting and Refining Company or sold to ‘the Germania
works, 1 mile distant. The followmg are the statistics for the census year:

Tons.

Ore BMOEEEA (TOBE) v nn e en cee it ittt i cts vaeaen tmmmes eamaae m e mee tmmr me e n e e s —oenoenan 4,797 Sty
Oro smelted (N85) cou.oe iiar cim i oo eermeeemae canas feeann Cemvnn Y B 1.7 K % 2.8 |
BullIon PrOQUCEEL «ee e ne it cie it it aatout te e tme e e ae e eea ann e et mmn s meen e e an omnn s 1, 135858

Containing 172,257 ounces silver and 671.3 onnces gold.

The losses of various runs during the year are reported as follows:

Loss, 8,46 por cent. load .......... Loss, 4.76 per cont. sflver ......., Gain of gold.
TLoss, 6.65 per cent.lead .......... Gain, BIIVer. e eniiiiiavnaneaa. Do.
Loes, 5,24 per cent, lead .......... Gain, 8ilVeraveser caveniiiveernnas Do.
Loss, 8 per cent. lead.......... ... Loss, 10 per cent, silver.......... Do,
Loss, 10 per conti lead. ... vvuun.. TLosg, 5 per cent, ailver ........... Deo.

Almost 1nvarnblv there was a gain of one-half per cent or less, in gold, showing traces of gold in the ore or
flux, or both, which were not accounted for, The gains in sﬂver were due to some barrings which were added to
the furnace without ecounting their silver value. In general, in estimating loss account is taken of the difference

in the assay of the lead-well at the beginning and the assay ab the end of the given time, the amount of ore in the
body of the furnace, its grade, ete.
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The following is a report of the working of the Morgan furnace during December, 1880:

Ore smelted (gross) ....ic.an- T LT s emmenaanaas tons..  695HM
L8 Y3 Te) EeTG I 1<) ) U Eyu oLy o g Y [ JU 1V €% F LB
Assny VAl I 1ead o it e m e it remees e tae s e b e st ana aaane do... 205gfhy
Assay value in SIIVeT .ovenn o e i e e e e e e e ounces.. 2,017
Lead Silvor,
_ ) Tona, Ounces,
Bullion produeed ceevessacncnrmeamrcanionnsracsannaceanes 10208%% femererennrenas
3185250 TSI 411 ) PRI PURRPY SR 23,430.0
Contents of 82 fons of matte produced in December...... 7348 1,770.0
TOBBL e eeeees e e iemeeeeeneneraan e seenerenens 201408 | 25,200.0

The loss, therefore, was as follows (including loss on working matte) : Silver, 4.22 per cent. ; lead, 2.66 per cent.
The following table shows the material used, including waste of 3 per cent. for coke and 15 per cent. for charcoals

, Avorngo
A‘xlt;g&nt G“’S&E‘“ Total cost, | cost pgr
2 o " ton.
COJEO < v mvemmnvnnennsunnrans nassnenns pounds..| 185, 600 $0 01% $2,820 00
Chareoal . cuoivecntconnensavrnsnnnans Dushels.. 4,752 11} 516 48 80 83
TrON OT0 .ovvveerusrnnnencennnsaanennnanas tons.. 63,0 7 60 477 00
LAmestons. «ou vvneeenae cniiinieas POyl PR 71 175 124 25
Labor (including superintendent) ev- e vaeevnii]onmmeniaenaliaciiceins 1,70L 38 | . 8 08
Sundries (0il, 0018, TONb, G1O) cennaennniiinneri]orersmmianiaatfaaranaasnsfiinricesinann 40
TOLAY covnnncnnersrmanranncnsmancasancaans S e ¢ 990

SATURN SMELTER.—Situated half a mile south of Sandy, near the Minge works. It consists of three very
dilapidated stacks, and has been idle for several years. ‘

FLAGSTAFF SMELTER.—This smelter is located at Sandy, and was built about 1873 by the Last Chance
Company, of West Mountain district. It was leased to the Flagstaff Company o few years later, and has been
subleased occasionally by them. It has been idle since September, 1878, and is consequently somewhat dilapidated.
Some of the machinery has been moved to Colorado. There are four stacks, resting on brick pillars 2 feet square,
The water-jacket is in four sections, one for cach side and end. Fhe sections are from 3 to & inches thick and 4
feet @ inches high. The cross-section of the furnace at the tuyeres is 4 feet by 8 feet 3 inches, and at the feed-
floor 4 by 4 feet. The height of the furnace above the tuyeres is 94 feet. The flue-dust chambers are 24 Dy 15 by

.10 feet, and the 4-foot stack is 80 feet high. A Briickner cylinder was used to roast the matte. :

STEVENS SMELTER.—This smelter is situated at Sandy, and is a new style of furnace, in which it was
proposed to roast the ore with the waste heat and smelt it with gas fuel, using raw fuel, and a blast of superheated
steam and hot air, This farnace is the invention of Mr. Levi Stevens, A small one was tried here several years
ago, and was a complote failure. Another small one was built at Omaha in the spring of 1880, and gave such
satisfaction that this large one was erected here in June, 1880. It mafie short experimental runs during the swmmer,
turning out eight car-loads of bullion. The summer's work showed some defects, which were to be modified in
succeeding furnaces, but in general it was satisfactory to the inventor. It is said that several have been ordered

" for Arizona and Colorado. The plant consists of a 24 horse-power horizontal engine and boiler, a rock-breaker,

a pair of Cornish rolls, a small Sturtevant blower, and the furnace. The latter is a cast-iron box, 6 feet long,

1% feet wide, and about 3% feet high, having part of the bottom inelined; it is 3 feet above the ground, and

rests on iron pillars. The lower part of the sides, the inclined portion of the Dottom, and part of one end are
protected by a waterjacket. The flat part of the bottom and the upper portion of the sides are lined with fire-
brick, and the top is covered with an arch of the same material. The space left in the box (6 feet wide, 6 feet
long, and from 18 inches to 2 feet high) is the crucible and the furnace proper. Joined to the inclined side is
another iron box, 12 feet long, inclined at an angle of about 359, and also resting on iron pillars, The sides are .
lined with fire-brick, the top is covered with an arch of the same material (the continuation of the arch previously”
mentidned), and the bottom is formed by a series of cast-iron shelves, 21 inches wide, & inches apart, overlapping:
6 inches, extending entirely across the furnace (6 feet), and also partly covered with fire-briek. This is the roasting:
part of the furnace. At the upper end is an ordinary brick chimney, in which is a superheater—an iron hox:
containing a coil of steam-pipe. The fire-box is at the other end of the furnace pr¢per, and is inclosed with
jron and lined and arched with fire-brick. There are two sets of grate-bars—one set inclined and stationary, and
the other horizontal and attached to a rod which can be rotated from the outside of the fire-box, thus removing
the clinkers. All drafts of air are excluded from the grates, except those which pass through five 3-inch loles
on ench side, in each of which there is a jet of superheated steam. The arched brick roof is double, having an
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_air-tight space of 4 inches, through which air is foreed by a fem-blow_er ir_lto a sp;aul air~chlumber ovgr} the ﬁre&;ﬁ{g,
‘thence through twenty or thirty small pipes iuto the furugce, where it mixes w1‘t3 ) { 16 cow, {gases. o cm}rse;b 18
arrangement gives an intense heat and melts almost anything. 'J._‘he ﬁr.e-brulge and the arc L are s‘mc‘ to h(we‘ con
burned out once or twice. The iron boxing is merely the frame in which to hold the various parts of the furnace.

Ore is fed into the npper end of the roasting farnace by a conveyer. It acenmulates on ﬂ.lG shelves, and
every few minutes is pushed with o small hoe from one shelf and falls ‘to the nex}t below, thus being roasted by
the waste heat of the furnace. Two men per shift are required for this work.' When the ore ro.ucl-xes tho lower
shelf it melts and runs into the crucible. The slag is tapped and the lead is dipped from annnprovised lead-well
as in the ordinary furnace. - The roasting is imperfect, as some matte and speiss are occasionally made, ({‘omman
Utah lignite coal is shoveled into a sort of hopper, from which it falls into the ﬁx:e-box as fast as there iy space
for it and it is-therefore needed. This requires about as many men as an ordinary furnace, but the cost of
constraction was claimed to beless. In some of the most successful runs 1 ton of coal smelted 4 tons of the smelting
charge, and the loss of lead was only 8 per cent. The average loss of lead was 16 per cent. It was claimed that
there was little or no loss of silver. (&) At times the capacity of the furnace was 25 tons per twenty-four hours,
The iuventor’s great idea was to get heat enough, and in that he was more than successful. Fis trouble was in
controlling the heat. Ore was sometimes melted on the upper shelf, and a white clond of oxide and carbonate of
lead was passing off in the flame that poured from the chimney. Local smelters were inclined to ridicule the naw
furnace. Considering, however, the inventor’s lack of experience and knowledge of fluxing ores, and that this was
the first real working furnace built, the resnlts were good. It is to bo hoped that additional experiments will be
made with the modifications and improvements which use always suggests for new inventions.

In the proposed new farnace, the writer was told, the erucible will be 7 feet long, and a matting hearth 7 fest
long will conneet it with the shelves. These are to be eighteen in number,instead of six or seven as formerly,
and o fue-dust chamber is to be added, '

T HORN-SILVER SMELTER.—This smelter was in process of construction at the timoe of the writer’s visit,
at South Cottonwood, on the Utah Southern Railroad, 7 miles south of Salt Lake City, and intended to smelt ore
from the Horn-Silver mine at Frisco. When finished it is to contain five stacks, though at first but one iy to
be completed. If experiments with that are successtul the others are to be built. It is to bo constrireted as
follows: An iron plate is placed 2 feet below the surface of the ground., On this the crucible of fire-brick, having
 bottom tamped with a mixtore of clay, sand, and coke, is built. The water-jackets will be b feet high, of cast-ivon,
and in ten sections; four on each side and ‘one at eacli end. The end sections will be hinged at the two upper
corners, that they may be easily lifted up by a pulley. The cross-section of the furnace at the tuyeres (insidue) ig
9 feet by 40 inches, with the corners rounded on a radius of 14 inches, Oross-section at the feed-floor, 9 feet by 68
inches. Distance between tuyeres and feed floor, 10 feet 74 inches. The ends of the furnace are vertical. Toyeres
to lead-well, 10 inches. There will be sixteen tuyeres, eight on each side, oprosite each other; two tap-holes, ona
at each end ; but only one lead-well. The eapacity is estimated at 80 tong per day. Ihach furnace will have & No.
6 Baker blower and a separate flne-dust chamber., . ' ‘

. THE WARM SPRINGY SMELTING WoRrKs.—These dre situated about 2 miles north of the center of Salt Laka
QOity. They were among the first works in the territory. Two reverberatory furnaces wera erected in 18’1"0, which
were replaced by shafs farpaces, They ran quite steadily until 1877, since which time little has been done. The
plant, alth_ough rather old, is in fair condition, and works small lots of ore bought in the Salt Lake market; but;
the estabhshment is not backed by much cfpital and is comparatively unimportant. It counsists of one Gates
rock-breaker; one reverberatory roasting furnace, 8 by 20 feet; one shaft furnace of 30 tong’ capaeity; one No, 0%
Baker blower; one flue-dust chamber, 8 by 10 by 15 feet, and one 25 horse—‘power eilgine with boilor: During the
census yea;rA but two short rons were made, and less than 1,000 tons of ore were smelted. A peculiarity, which may
beof .vahw In small furnaces, is found in the construction of the upper portion of the stack. The bri('zlé terminates
gt the.level of the'feed floor.  Above that point the stack is a sheet-iron pipe, 3 feet in diameter. resting on an
iron trlpod: The circalar ring, 1 foot wide, between the brick and the iron stack, is covered with mova.i)le iron plates
thus enabling a bar to be used and a sledge to be Swung to detach inerustations from the sides of the furnace, ’

Tug Nmﬂo_Ls CONCENTRATING WoRKs.—These are situated oon the Utal Central Railroad, in the suburbs
of S.:ﬂt Lake City. They were begun in 1873, when a fine three and a half story brick buildin ; 60 by 80 feeb
costing in the neighborhood of 875,000, was crected. Losses by the Chicago fire had so eri o Vo thos

imterectad ¢ . £ ad so crippled some of those
zgzershted in t%le enterprise that thef lecessary machinery has never been added. It was intended to use Krom’s dry-
concentrating process. (b) While believing that the great need of Utah is concentratin g works, and recoghizing

the value of the process upon certajn ores, the writer fears that the expense of transportation of the Iow-grade ores

from the mines to these works will prevent profitable operation,

g gf cmcllrse this 1s o mistalke, showing incorrect assaying or sampling
’0 " * * * - y
r & description of the machinery ang Process, ses the United States Mining Cominissioner's Report for 1878, page 419,
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SAMPLING WORKS,

At the close of the census year there were four sampling works in Utah: the Umh Sampling Works, at Salt
Lalke City ; the Pioneer and the Sandy Sampling Mills, at Sandy; and MeCorkindale’s Sampling Works, at Milford,
Beaver county. As the apparatus and processes are similar at all the sampling mills, a description of two of them
will, it is thought, suffice.

*:

THL PIONEER SAMPLING Mirr.—This was established at Salt Lake City in 1871, and was moved to Sandy in

1872, where, since that time, it has been in operation continuously. The force employed consists 6f an engineer,

bookkeeper, night watchman, and, on an average, twelve laborers. Sometimes the cars are unloaded by contract,

the men receiving 10 cents per ton to handle the ore, or 124 cents if it has to be weighed. The plant consists of

‘a horizontal boiler 4 by 12 feet, a 15 horse-power horizontal engine, a rock-breaker 6 by 4 inches, a peculiar sampling

machine, two coffee-mill erushers, a dry kiln 10 by 30 feet, several railroad and platform scales, a sampling floor in

the main building 30 by 100 feet, and sheds for ore 12 feet wide.by 400 feet long, 12 by 140 feet and 14 by 175 feet.

The cost of the real estate and plant was about $25,000. The total amount sampled during the census ycar was
stated to be 15,550,288, tons.

‘The peculiar sampling machine above mentioned wasinvented at this place, and cost about $4,000. It occupies
a space of 8 feet square and 40 feet high. An elevator belt with buckets carrics the ore to the top and drops it
into a hopper, which is self-dumping when filled to a certain depth. The ore falls upon the center of two verticak
partitions placed at right angles to each other, and is thus quartered. Two alternate guarters are dumped into

* a hopper below. This process is repeated three times. The machine was very successful with Flagstaff ore,

whieh contained 8 per cent. moisture, but when tried on dry ores it gave too much dust, and wel ores stuck to the
elevator cups. It was a great time-saver, but it gswo considerable trouble to clean up. It had been idle for two
years,

This mill also owned the buildings and fixtures of the old W‘lsatch sampling mill, They were, however, only
used in case of a rush of ore.

SANDY SAMPLING MiLL.—This mill was established in Salt Lake City in 1870, was moved to Sandy in J anuary,
1876, ahd has been running steadily since that time, The works consist of a Brodie reck-breaker; a (Jolexnan
coffec-mill erusher; a 10 horse-power engine and beiler ; sampling floor, 30 by 80 feet; dry kiln; steam room, which
is used in case tho ore is frozen in the sacks; and ore-sheds The cost of the plant was about $8,000, Eight men
are usually employed. ) -

In sampling ore in Utah it is the custom to sample the entire lot 1f it agsays 100 ounces or over, one-ffth of the
lot if from 50 to 100 ounces, and one-tenth if below 50 ounces. Nothing less than one-tentih is ever taken for a

ysample. Theuniform charges are $5 per ton for every ton sampled, the correctness of the sample being guaranteed,

50 cents per ton on the whole lot for commission, and three-fourths of a cent per sack for unsacking and reshipping
packs.

The following is the method of sampling: The ore is shoveled upon a sereen with longitudinal §-inch spaces.

The coarse ore is put through a rock-breaker or coffee-mill-crusher. This is spread upon the fine ore and inixed by
shoveling into a heap, Thig heap is then wheeled away, every tenth shovelful being reserved as the sample. The
one-tenth reserved is shoveled. into a conical heap, every shovelful falling upon the apex of the cone, Beginning at
the top of the cone, the ore is worked outward with a shovel until it covers a cirels upon the floor, and is from 6
to 12 inches deep. This is quartered. Diagonally opposite quartersare rejected, and the remainder is treated in

the same manner until the amount is reduced to from 30 to 50 pounds. A moisture sample of from £ apound to 1
- pound is then taken. It is nekt placed on the ¢ plate”, a disk of chilled iron 3 feet 9 inches in diameter, where it

is ground with a hammer like a Dblacksmitl’s flatter. The guartering process is continued until only 2 2) pounds
remain, This is ground so that it will all pass through a No. 40 sieve, and is thoroughly dried over an oil lamp or

a water-bath, and five 5-ounce bottles are filled and sealed. The label npon the bottle gives the mark of the ore, the'

date, the weight of the ore actually sampled, the proportion sampled, and the percentage of moisture. One bottle is-
kept by the sampling works, one goes to the buyer and one to the seller, and two are sent to any two of the four
recognized assayers in Salt Lake City whom the seller designates. The seller then calls, gets his certificates of
assay, visits the ore buyers of the Morgan, Mingo, and Germania Works, and, showing his assay oer’mﬁoates, asks
for bids. Upon receiving them, he goes to the highest bidder, gives up his sampling mill receipt, and takes his
check. All this requires but a few hours.

Ore-buyers have had no sliding scale of prices for several ycars, but make an arbitrary one. There was some
complaint among the small sellers, who claimed that outsiders did not get within a few ounces as high assays as
they deserved. Trom what the writer could see during a brief visit, business seemed to be conducted honestly.

All the buyers bid for ore according to the following rnles: From the average of the assay certificates the total
amount of gold, silver, and lead contained in the given lot is estimated. Ten per cent. of the lead and 5 per cent.
of the silver are deducted for loss in smelting. The remaining ounces of silver are multiplied by the Salt Lake
market price (uniformly 3 cents lower than the New York quotations), The weight of the lead is multiplied by its
local market price (variable, depending on the refiners’ needs). The weight of gold (if over 83 per ton) is multiplied
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by $16 per ounce. These products are added, and from them from $12 to 75 per ton is deducted, depending on
the character of the ore and the meed of the individual furnaces of such ores. Usually only from $8 to $10 is
deducted from low-grade silver ores rich in lead.

FIRE-BRICK,

Morris & Evans were the only firm in Utah which, at the period under review, was manufacturing firebrick,
The clay nsed was cbtained from a clay vein or stratum, from 10 to 25 feet wide, on the north side of main Bingham
~cafion, 24 miles below the town. They owned the clay bank, which outeropped for half a mile, and had worked it
to a depth of 50 feet and about 400 feet in length. The silicecus rock used came from two quarries, one 4 miles
morth and thoe other 4 miles east of Salt Lake OCity. The stone from the latter quarry was an excellent fire-rock,
and was used to line furnaces before the introdunetion of waterjackets. The works were established in 1871 or 1872,
and were located about a mile and a half sonthwest from the center of Salt Lake City. From 10 to 15 men were
regularly employed. Two kindsof pressed Lirick were made. ‘The kind most used contained one-third ground fire-
rock and two-thirds clay. The other kind was made of equal parts of each. These bricks were of a brownish-red
color, weighed a trifle over 6 pounds, cost $65 per thousand, and were 9 by 44 by 2% inches in size, .They have
been employed in the construction or lining of all reverberatory farnaces and fire-boxes of metallurgical works in
Utah, and have given satisfaction. About 205,000 were manufactured daring the census year.

" Several years ago a company began the manufacture of g similar five-brick. They were bought out by Morris
&5 Evans in the spring of 1880. ‘ '
LBADING.

Leading, which is the principal eause of sickness among the miners, is cansed not so much by breathing the
fumes from the furnaces as from the inhalation of particles of dust in the close stopes in the dry lead-producing
mines. When the symptoms appear, a rest of a week or two in the hospital generally effects a cure. In such cases
large doses of chloride of magnesium are administered, also some tincture of iron. The lead is eliminated in the
form of a soluble ehloride. Over five hundred cages per year are treated in the two hospitals.

SUMMIT COUNTY.
VINTAH DISTRICT.
[October, 1880,

The Uintah district is situated oun the eastern slope of the Wasatch range, and covers an area 8 miles north and
south by 5 miles east and west of its well rounded outlying ridges. Park City, a thriving town of about 1,000
inhabitants, about 32 miles east-sountheast of Salt Lake City, and 30 miles south-gouthwest of Echo, on the Union
Pacific railroad, is the only settlement, The distriet was.organized July 8, 1871, The records show 1,270 locations,
thouglh not over 500 are in force. The ecountry rock is principally quartzite, but limestone and porphyry are found.
The geuneral altitude of the mines is from 7,500 to 9,500 feet. A. branch of the Union Pacific railroad, broad gauge,
from Eeho fo Park City, was within a few months of comapletion at the time of visit, The Utah Bastern narrow-gauge -
railrond, between Park City and the Coalville.coal mines, was to be ecompleted about the same time,

The Ontario mine, the principal one in the district, as well as in the territory, is sitnated 1 miles south of Park
Qity, in a ravine lnvnm an easy grade and smooth, but steep sides. The altitude of the mine above sea-level is .
7,800 feet. It was discovered June 19, 1872, ab Whth time it had an outerop of ore about 2 feet square. 1t was sold
:'m the following August for $30,000, since which time work had been prosecuted vigorously and continuously.
The earlier workings were by tn nnels on the vein from the bed of the ravine, In November, 1873, hoisting works
were erectedd.  During the years 1873 and 1874 the ore was shipped to Salt Lake City and .sold, During parts of
the years 1875 and 1876 the McHenry and the Marsac mills were leased and run on Ontario ore.

The Ontario Silver Mining Company was incorporated December 16, 1876, with a capital stock of $10 000,000
in 100,000 shares. A new shaft was begun in April, 1878, In the followmg October the old hoisting works were
destloyed by a fire which started in the store-room and disabled the fire-pump and hose before it was discovered.
The loss of property and supplies was estimated at $156,574, In the antumn of 1880, to avoid threatened litigation
which the property had previously eseaped, a compromise was made with the Last Chance and some adjacent
elaims, whereby 50,000 additional shares of capital stock were to be issued, of which the Last Chance was to receive
a large proportion. The property of this company includes the Ontario, Switzerland, Last Ohance, Banuer, Great
Tastern, and Monitor claims, each being 1 ,000 by 200 feet. The company also owns two hoisting works, one saw-
~ mill, boarding, lodging, and store houses, two 3-acre mill-sites, and one 40-stamp mill. With the exception of a

350- foot vertieal whim- shaft; and about 1,000 feet of cuttings, the work of exploration had -been confined to the
ground of the Ont;mo claim, -
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The ore-bearing formation is a fissure vein from 4 to 28 feet (averaging 8 feet) wide, dipping about 66° N#in
a seamy white quartzite. In sinking the new shaft on the hanging-wull side of the vein, the quartzite was replaced
by porphyry at the depth of about 400" feet, but in cross-cutting for the vein a Lody of quartzite had still to be
passed through. Porphyry also occurs in bunches beside the vein in the lower levels, and the indications are
that as depth is attained this will replace theo quartzite as the country rock. In the hill east of the shafts the
ore came within 15 feet of the surface for 150 feet in length. In other other places ore which could be profitably
extracted did not come within 100 feet of the surface, from which depth the ore body extended from 900 to 1,500
feet in length on the vein. Between the 100- and 400-foot levels there was a contraction of the vein for from 100 to 200
feet in length, In the lower levels there were enlargements of the vein, three chimneys,as a rule, being found
upon alevel. These were from 100 to 300 feet apart, {from 6 to 8-feet wide, and 50 feet long. The ore is from 3 inches
to 6 feet (averaging 2 feet) wide on the hanging-wall side of the vein, the richest ocenrring in a parrow band
immediately upon the hanging wall. The ore consists of a soft bluish clay and quartz, containing zineblende,
tetrahedrite, galena, pyrite, and probably other sulphides of conper, antimony, and arsenic. (¢) It assays from
£40 to $700, the battery samples avera ging about $130 at the time of the writer’s visit, That above the 400-foob
level was mostly oxidized or frec-milling ore, and contained horn-silver and the carbonates of copper. The gangue -
of the vein is quartz, mostly fragmentary, mixed with a bluish porphyritic clay containing a small percentage of
pyrite. No faults haveever been found. Water was encountered 39 fect below the surface at the point of discovery.
It came entirely from the foot-wall side of the vein, and had steadily increased until, at the period under review,
1,600 gallons per minute were raised. .

The early working of the mine was by tunnels upon the vein, extending 400 feet either way from' the bed of
the ravine. A 500-foot vertical three-compartment shaft was then sunk 105 fect north of the croppings. Theinside
dimensions of these compartments were 4 by 4 feet, 4 by 4 feet, and 4 Ly 6 feet. The shaft cut the vein at about
430 feet, and is still used as a main working shaft. The new shaft, began in April, 1878, is in the ravine, 250 feet
north of the old one. It is thought that it will cut the vein at a depth of 1,500 feet. It is 700 feet in depth. Cross-
cuts from the fifth, sixth, and seventh levels have been run, intersecting the vein. It has three compartments, 4%
by b feet, 4% by 6 feet, and & by 7 feet. The timbers are 10 by 12 inches, the sets 5 feet from center to center, and
lagged with 8-inch plank. The grade of the levels is three-quarters of an inch in 12 feet. The track is 183} inches
wide, and is made of scantling and strap iron. Above ground all thie track is of iron T-rail. The cars are of iron,
2 feot 4 inches by 1 foot: 10 inches by 3 feet 4 inches in size, and hold about 1,400 pounds. The length of the various
levels is as follows: Tirst level, 1,000 feet; second, 1,315 feet; third, 1,230 feet; fourth, 1,500 feet; fifth, 1,510 feet;
and sixth, 1,635 feet. The total cuttings, aside from winzes which were obliterated as the stopes advanced, are
about 12,000 feet. Most of the ore was stoped out above the 300-foot level, but in the remaining levels it was
claimed that there was ore enough in sight to last two or three years at the enrrent rate of production.

The method of working is to stope overhand, whether ore is found or not, the entire length of the chimney.
The stopes are timbered with posts and caps, as the ground swells slightly. Itis the general intention to keep the
mine opened one level below the point where stoping was carried on. Both giant and black powder are nsed.
Stopes are worked single-handed, and drifts and cross-cuts donble-landed., Drifting costs about 87 50 per foot.
Ventilation is secured through the two shafts and the numerous winzes by air currents caused Ly warm steam
pipes; sometimes a water-blast is employed, consisting of a 4-inch pipe full of water, nnder 1 foot head, which
falls info an 8-inch square box eolumn 100 feet long. The air collected can be earried in 4-inch galvanized irom
pipes 1,000 feet. The temperature of the various levels, several hundred feet from the steam pumps, but necessarily
affected somowhat by them, is as follows: One hundred-foob level, 4040; 200-foot level, 520; 300-foot level, 5530;
400-foot level, 40305 500-foot level, 450; G00-foot level, 440; G00-foot level, near the steam pump, 570 ' '

The hoisting works at the old shaft have been rebuilt, and oceupy a building 46 by 140 feet. It (}ont}uns six
b4-inch by 16-foot hdrizontal boilers and one G5 horse-power engine. The rope is of hemp, 2 inches in t_hameter,
and lasts about eight months, The sheaves are 32 feet in height. _ -

The hoisting works at the new shaft are about 40 by 1060 feet, and compare favorably with thpse on the
Comstock. The machinery consists of two direct-acting, coupled, hoisting engines, with 18-inch cy11U(]erszand
60-inch stroke, of 250 horse-power, four horizontal’ 54-inch by 16-foot boilers, and two large Babeock & Wilcox -
-boilers. This great steam-generating capacity is necessary to supply the large number of steam pumps e.mployed.
The pressure of steam is from 90 to 95 pounds. .The sheaves are 44 feet high, A flat steel eable, 5 inches by
% inch, cages weighing 1,100 pounds, safeties, and indicators are used, The flat cable has lasted twenty-one
months, and was to be used about a year longer, At the hoisting works abont 35 cords of Wooq and 27 tons of coal
are burned daily. The pumping is done entirely by Knowles's steam pumps. A Ia%"g'e 001jnxsh pump has bc.zen
ordered, and is to be placed in position in a few months. At the time of the writer’s visit the pumps were working .
at their utmost capacity. . A 700-gallon tank was used part of the time to control the flood.. The water was pumped
to the Union tunnel, 107 feet below the collar of the old shaft, through which it ran 1,051 feet to the surface.

a From oxpei‘iments made by himself Mr, Stetefeldt estimated that rich Ontario ore contained 15 per ceut, zincblende, ¢ per cent.
golena, 3.3 per cent. fahlore, and 2 per cent, pyrite.
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the pumps was farnished by the chief engineer:
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e oo, 20 38 | Two 12iuch ..o 500 45 2 00 400 {....00 .cerevurusnns| Spare pump .
Know:})z:a' \'o 13 ﬂr(; ---------- o 12 6 ()] 00 60 .12 850 | 800.foob lovol.eewas Do.
1 ax o, R L LT R L A
e e o 5o 6. " [ o bt it B
Kuowles's water piston, No. Coevvenannns 14 03 ........ N 1; 0 o e
Knowles's water piston, No. T.ceeiariavvenias R g 200 lovvrrnns - " .'.I;(,)-fo‘;t 1;;'01
Knowles's vertical bucket-plunger sinking ........ 12 200 [vaveenas p enueos
o Worth works. b Water piston, ¢ Old worka. & Piston,

Tn addition to these there are six Knowles pumps of smaller sizes upon the surface, for fire purposes, feed of

boilers, ete.
The regular force employed at the mine is as follows:

ctss Nomber | Lengghof | Wigchper
Hours.
Underground foreman ..... ’ S PR RSP
- . Outsido HOsB. ..eun-- e L Jecereneirnncfonencananses
Chief enginecr T . .
(0315 3 U B S A
COrIO. »eseverammnrannmsan 11 $3 00
Shift bosges ... . 2. B 00
Blacksmiths .coiocnvannnens 8 3 50 to b 00
Blacksmith's helpers ...... 2 8 00
. Timbermen . 4 4 00 to 4 50
Machinigh .ooiduannnian. 1 450
Pipe fitter cooeee venaananne 1 5 00
Pumpmen ... ‘ [} 3 25to4 00
Engincers 8 4 50
B 2 12 4 00
Chinese cooks ... | J OO . 150
Firemen . veeemcnarancennre [ 8 3 25 to 4 00
Carponters .... -4 10 3 0 to 5 00
Roustabouta..... 1 10 2 50 to 3 00
Miners c...ooee vnes 70 8 and 10 3 00 to 3 50
TOtAl eeurenrneanns RS 7.1 N OO PSP

The cost of mining per ton is about $11 75.

The ore is dumped into ore-houses holding several hundred tons, which are kept constantly full, It ia
taken theuee to the mill, about a mile down the ravine, on contract, by four-horse teams., The cost of hauling is 5O
cents per ton, except in the three winter months, when it is 60 cents. At the beginning of the census year thore
were 42 tons in the mine ore-houses. They contamed 1,838 tons at the end of that year, 14,037 tons having been
shipped to the mill. Thus the year’s s produet was 15,853 tons. ‘

The disbursements during the census year were ag follows- Labor, $145,034 92 ini : 0.56 \
dividends, $600,000. , $145, lmmng supphes,$11 B0 725

The total product since the date of incorporation, and prior to the census year, was 44,776 tons, from which
$2,150,000 dividends bave been paid. The bullion product has been as follows: .

Iirndmtxon prior to date of incorporation, 13,604 4008 oone ' mennn. .- . $1,014,596 96
-------- Csheammr cn N A E e e y x
Production from date of incorporation (December 16, 1876) 60 June 1, 1879 .on v vrvenconaeervnrnes 5 039 665 97
Production during the COnsus Fear. .oe. veees ooon oo oo e 1’ 344’ 723 73
I L L L L R A T T R FEERTEr T Armeamwn o ) y {5
Total...conaa.e..
L2 remeeeeenann. Cememr sran e maas s vamens mamnrenecnenmans 1,398,086 66

[A description of the Ontario mill is given on page 276.] e
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The Empire Mining Company of Utah was incorporated in May, 1878. Its property comprises a group, of
fourteen overlapping locations 1% miles southwest of Park City and about half a mile west of the Ontario, The average
size of these is 1,600 by 200 feet. The Clara Davis alone is developed to a considerable extent. This claim was
discovered in 18713 but little was done, however, until the organization of the company. Since that timeithasbeen
worked Dby a large force until October, 1880, when operations ceased until the Utah Eastern railroad shonld be
completed, which would lower the price of coal and lessen the expenses $60 per day. The company also owns a
20-acre mill site, 13 miles north of Park City, on which much grading had been done for the erection of a 30-stamp
gilver mill. Much of the machinery is on the ground, but financial {roubles seem likely to preventits completion.
The eapital stock of the company is $10,000,000 in 100,000 shares.

The Clara Davis is a fissure vein in hard qu'lrtmte, dipping about 450 8.; on the banging wall bodies of
porphyry are also found. It isin the direction of the western extension of the Ontano The width varies from 2
to 30 feet, averaging about ¢ feet. The ore, as far as known, ocenrs in three or four bodies, from 2 to 4 feet Wlde,
upen the foot wall. None has been stoped, but it ig supposed to average $60 to $100. The ore and gangue of
this vein are very similar to the Ontario. The hoisting works consist of a substantial building, 130 by 40 feet,
containing a horizontal coupled engine of 60-horse-power and four Babeock & Wilcox boilers. The sheaves are
29 feet high and the steel rope § inch in diameter and 700 feet long. The mine is very wet, 500 gallons per
winute being rdised during the last workings. TFor this purpose two Blake steam pumps, No. 3 and No. 63, one
‘Worthington pump, and one Crane pump are used. The shaft, which was sunk vertically from the croppings
through the foot wall, is 412 feet deep and has three compartments, 4 by 4 feet, 4 by 4 feet, and 4 by 5 feet, From
this cross-cuts are run to the vein at intervals of 100 feet, and dvifts arc then started uwpon it. The greatest
horizontal extent of these drifts from east to west is 560 feet. The 400-foot level had not at the period under review
cut the vein, owing to the inability of the pumps to control the water. The total cuttings arve 2,200 feet. Ventilation
. is produced by a water-blagt, An inch pipe throws a jet of water into a 4-inch square hox, which extends 300
feet down the shaft, The imprisoned air is collected in o barrel and conveyed in 4-ineh galvanized-iron pipes to
the various drifts. About fifty men are regularly employed during the consus year, The cost of running drifts
per foot is $5; cross-cuts, $12; sinking shaft, 4 by 14 feet, $15 for labor and $4 25 for timber per foot. The
cost of the unprovementq was $40,000.

The White Pine mine is Mﬁlﬂted on the summit and northern slope of a ridge 3 miles southwest of Park City,
and has an altitude of about 9,600 feet, It was discovered in 1870, Little was done, however, until 1878, Ioisting
works were erected in the autumn of 1879, and work had been prosecuted, for development only, up to time of.the
writer’s visit. Parts of the General Waghington, War Bagle, Tiney, and Addie, overlapping adjacent claims, are
included in the property. The mine is known as the White Pine, although the veins carrying ove are the
General Washington and War Bagle. These have a parallel strike, but different dip, being 225 feet apart ut the
surface, and estimated to be 400 feet apart where cut by the 400-foot level.

The General Washington vein is not worked because of legal troubles. It is a 4-foob vein in quartzite and
porphyry, dipping 70° N.NE. The developments consist of a 20% foot incline and 30 feet of drifting. Water
was found 80 feet below the surface. .

The War Eagle vein is claimed to be a large fissure or bedded vein, about G0 feet wide, dipping 400 N'W. in
& quartzite and porphyry formation. The ore is principally in a band from 1 inch to 8 feet wide, and assays
about $50 silver and 35 per cent. lead. Outside of this, sometimes extending for 30 feet, there is low-grade ore
assaying from $5 to $30. The ore and the gangue of the vein are very similar to those of the Outario, from which it is
supposed that this was a part of the latter’s vein. It may be so, but the more natural conclusion is that this is due
to a similarity of the country rock. Water was encountered 60 feet below the surface, where the ore changed to a
sulphuret; the gquantity raised is about 900 gallons per hour, The mine is developed by a 400-foot vertical two-
compartment shaft, from which eross-cuts run to the vein at intepvals of 100 feet. Three levels of about 400 feet
~each have been driven. The total cuttings are 2,650 feet. The work has been directed to developing the
property and no ore is being stoped. About th]rtv men were employed during two-thirds of the céusus year.
The hoisting works consist of an 18 horse-power horizontal éngine, three vertical boilers, two Knowles No. 6%
steam pumps, and $-inch wire rope. They are capable of sinking the shaft 500 feet, und are reported to have
cost $40,000,

The Marsac Silver Mining and Milling Company built a mill at Park City in the summer of 1874. The company
also owns the Flagstaff and six adjacent claims. A two-compartment vertical shaft was sunk 400 feet with a
whim. About 500 feet of other cuttings were -made prior to 1878, when work ceased. A limited amount of ore
was shipped. The mill is a 20-stamp pan mill, and was leased about a year in 1875-"76 to the Ontario. It was
repaired in 1878, and ran during the whole of 18 9 on Ontario tailings. At thetime of the writer’s visit it was bemg
completely remodeled. Dry kilns and a White & Howell roaster were being added. It was to be a custom ‘mill,

In a building near the Marsac mill and owned by the company are four MeKim concentrating machines,
which were used successfully to concentrate both the tailings of the Outario and the second tailings of the same
mine after they had passed through the Marsac mill. The MceKim concentrator, patented February 15, 1876, was
invented at this place. After considerable experimenting, the machmes were built in 1878 and ran nearly-two
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years, or until the old reservoirs of taili‘ngs were exhaus‘tedl." Th’inrlt%hl[iﬁ e(;(;ng;slf:ac;f 1;1{1‘;,1;‘1; tof) ]'o:mz{qd:‘:;:{ﬂl
timber, 15 feet long, 5 feet wide, and 3 feet high. In t.l?1s immetls 4n ‘? . t;( : - irxcil(;s n ]idmetor’
and 14 feet long (from center to center of the rollers), wlu_ch pasges pver rollers a eaq ) (_311( - 1‘ (' o >]t
The canvas is nailed fo laths which are on the unders'lde or.n_)glde of the belt, halit'an ine 1‘ apmt,{ml. illt}:,‘.lv
angles to'its length. This gives stiffness and also a cer'tmn. ﬂe}_ublllty to the belt._ Slafg'gn.lg lsfplev.en‘tle(t )3L g':\ (E
supports oun which the laths slide. The belt is level longitudinally, but has an ine m‘mondo aglti)n(,l‘ 1]0\:,“ ((:;
latitndinally. This can be varied to suit the ore by means of two screws to which the. en s‘ 0 b e'x(f)f.llh ,{ulh
attached. DMotion is imparted by a belt from a cone-pulley ‘Fo one of the rollers., A pipe or bo::, 1?1‘(51(,,:(:‘{ ‘?.'“
small holes, runs the entire length of the upper side, furnishing a supply of water, Tpere are also d'%stn )1‘11411‘1%:
boxes at one end of theupper side, troughs for the water and waste along the lower side, gmd' _boxes for Qu, ore,
wltich is washed from the belt at the end by jets of water, The process is as follows : The tz'ulmgs to be 11'0::1;(‘(1
are fed into a common agitator, from which they run in a stream upon the belt from the upper side ab one_em}; l he
belt usnally moves at the rate of 50 feet per winute. Small streams of cle;?r water flow over it from tl}e dmt.mlm’tmg
box or pipe above. The heavier particles settle near the top, and the light ones are washed off 11_1(:0.thu W us(fa
trough. Jets of water play upon the belt as it passes over oune of the ro%lers and wash off the ad‘hen'ng sl s,
The sands of the uppor 8 inches are caught in oue Lox as “ final concentrations”, Those 9'&' the next 14 111(51.:0;\‘ are
- caught in another box as “middlings”, while the lower 23 inches ig waste. .Two machines are pl.aced 'sulu EN
side and the “middlings” are run into a third placed below. A fourth machine is used below all for refuse, M(.z.
The *“final concentrations” from all three machines are run into a settling tank and saved. Another nu-.th.od i
to pass the “middlings” and “final concentrations” from the first two machines over the third, and the “mi(ll“ll:),‘.;‘ﬂ”
of the third over the fourth. Two men per shift are employed, one on the agitator, and one on the machines,
Sometimes a boss is also needed. The average of the tailings treated was $13. The waste sands agsayed from
85 to $6. Concentrations assayed from 885 to $1.40. It required 17 tous of tailings to make one of concentrations.
This was about the average of a shilt’s work. Power is furnished by a Leffel turbine wheel, 164 inches in dimmotor,
The penstock is of wrought-iron pipe, 1 foot in diameter and 40 feet high. The power actually required to run
one machine is estimated at one-half horse-power. ,

The Park City Smelting Company has a small water-jacket shaft’furnace in.Park City. It was built in.the
spring of 1880, and made a short run in June. It started a gainin the following Octobex, but there was not suflivient
ore to keep it running longer than a few weeks, The rater-jacket is of wrought iron, made in one sectjon. 1t
is 3 feet 2 inches higl, 4 inches thick, and Las a batter of 4 inches upon cach side.  There are five 3-ineh openings,
which serve as tuyeres. Ore is bought at the market prices ruling in Salt Lake City. The cost of the grading, tha
roomy ore-bins, and furnace brilding, and the particnlarly neat little furnace, was about $25,000,

The other mines of the Uintah district are:

Total

| ' Condition af the close of
Mines. (l)tlz’lz,x_é}; g Total product. the oensus yeur, Romarks,
PR Feet, .
BosS...cienavaiannn .. -1,200 20 men employed ...... -<«| Mining began November, 1879,
‘Woodside.......e.u........ 2,728 .| Aetive.............. - Ore assaya $30 per ton silvor,
Walker & Buckeys. ... ... 1, 800 Ore assnys 18 to 25 vunces silver and 35 por cont, lead,
Sampson Mining Company. 335 .
Pa.rk CityMining Company.|.......... -| Developments of MHmited oxtent,
Fairview Mining Company. 300 |,
Little Mac.............._.. 300

Jeannette group ........... 1,300

Gronp includes tiwelve mines,

WASATCH COUNTY.

SNAXE OREEK DISTRICT.

[Octaber, 1880.] ’
. The Snake Creek district is about 4 miles wide and ¢ miles long, ..It is
g)lmmIz al§o fol‘lows the bouud:mry,‘lin(? between Wasatch, Salt Lake, and Summit counties, and includes most of
e old White Pine and Howland districts. It was organized in 1870 and 1871. At the period under review there

_;vere 350 locab_lon§ on the records, on 100 of which assessient work wags done. The topographical and geological
eatures of this district are similar to those of the Uintah. ' U

south of the Uintah district and is adjucent
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MINES OF SNAKE CREEX DISTRICT.

Mines. é‘;,’?%{ﬁ,’f_ Total product. c”““gﬁ:’geﬁg‘g‘; o‘ill‘,"s“ of Remarks,
Feet,
Ttah ooovetiiiiiinnees 700 Hoisting works being built.
Jonos Bonanza . 1,125 Oro nssnye sbout 76 ounces silver,
PIOREOT tcasrevernrencasonns 1,670 Ore on dump assayed 35 to 40 onnges silver.'
N%m; gedk‘urd Mining Com- 430 Six feet of milling oro assnying $20.

MARBLE DISTRICT. .

In this distriet, 7 miles south of Park City, and 12 miles east of Alta, near the divide between Snake COreek
and Little Cottonwood districts, the claim.of the Wasatch Marble Company is located. So far as opened, the
quarry is only 30 feet wide and 40 feet Jong; but there is said to be a vast supply of a good bluish-white marble,
which it was hoped would be sufficient {or the Utah trade. The company has appropriated a small water- -power,
and erected a mill costing about $4,000 to saw out marble slabs. Blocks from 5 to 7 feet thick and 40 feet long
can be obtained. Thiscompany also owns some copper claims upon the divide. The developmentis nommal but the
croppings show a vein, from 4 to 6 feet wide, in limestone assaying from 10 to 12 per cent. copper, $8 sﬂver, and $4
gold. Wood and water are very abundant. Near this copper group are many lead and silver prospects in
limestone. In one, the Shenandoah, a stratum of peculiar roek, locally called “hell-fire rock?”, is found. Itis a
soft, somewhat granular, limestone which possesses the property of showing a streak of fire and emitting sparks
when rubbed in the dark by any hard substance.

BLUE LEDGE DISTRICGY,
[ October, 1880.7

The Blue Ledge distriet is situated east of the Uintah and Snake Creel districts. It is very irregular in shape,
but may be ealled 4 by 6 miles in size. It was organized April 13, 1870, There were, at the time of the writer’s
visit, 694 locations on record, of which probably not over 800 are still held. In this distiict little ore was being
extracted; but works were in course of erection to thoroughly prospect some of the more promising veins.

The McHenry mine wa§ ono of the first elaims located in the district. The old McHenry Mining Company was
organized in 1873, and built & 20-stamp mill at Park City. The mill ran on company’s ore for two months, but the
ore was not free milling. The mill was then leased to the Ontario company for about a year. In 1870 the entire
property was sold to the Winnamuck. company, which expended considerable money in prospecting. The mine
was bonded to Chambers, Hananer & McIntosh for $140,000, who, in 1878-79, spent $20,000 in prospecting it.
Ablout December 1, 1850, the Winnamuck company again took possession, The vein is supposed to bo the same
as the Ontario, less than half a mile distant, owing to its location and similar characteristics. It is in quartzite,
ig from 4 to 10 feet wide, dips N., and has from 1 inch to 4 feet of 360 ore on the hanging wall., The mine is
developed by several tunnels, which, with the varions ‘drifts and cross-cuts, aggregate 3,000 feet. The lower tunnel
runs on or near the vein, lb 1,300 qut long, and opens the vein 320 feet below the croppmgs. Much water is
found.

The other mines of Blue Ledge district are:

' Total
: ho e} f
Mines. lc[\;l;tl :: ‘:r);‘ Total product. Conat‘l'licﬂgegg l}al;e&{‘v‘se o Remarks,
* Feet. .

Lady of the Lake .......... 585 Shaft being sunk ......... Hoisting works contain 80 horse-powor engine and 2 large atenm pumps
Free Silver Mining Com- L ) P inmeersiesei s Vein, 3¢ feet. Dovelopment has shown little oro.

pany.
Hawkeye Mining Company.] | 455 [.ccensvinnimnnncancnnnn, Active..cieieiioniiininnns Foisting works begun in July, 1880, to cost $20,000,
Williamson & Lowell....uufevererseenfiarnassnnessocnanss cenes H()inl‘ing('l works being | Has several hundred foot of drifts and tunnels,

: erected.

Homestake Mining Com- |...... ] PPN Vemremmruansionesuon Claims devoloped to alimited extont.

pany. ' ) v
Little Giant Mining Com- |.-cevvenas]iviienruinrsrnnnas teasas|ecttiictisatennruactrancnnas Do,

pany. , ;
Enst Park Mining Com- {..cominni]icmnneiaanes caanns DS O g PTPR Do,

pany.
Wasatel. .ooivnciinneioanny .| Oroe assnys from $25 to $75 per ton.
Glencoe . Ovo assays 55 per cent.lend, 80 ounces silver, and $4 gold.
Pocatello
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ELK HORN DISTRICT.
[October, 1880.]

The ¥lk Horn distriet is east of the Blue Ledge distriet, It was orgsmiied in the spring of 1879, and had
when visited 40 locations in force, with limited developments.

UTAH COUNTY. -

AMERICAN FORX DISTRICT.
{September, 1880.]

The American Fork district is at the head of American Fork czmon, and is separated from Little Cottonwood
distriet by a sharp divide. Its area is G square miles. The records show that 780 locations have been made from
the date of its organization, July 21, 1870, to September, 1880, at which time not over 200 were actually held.
Forest Oity, 18 miles from American I‘ork clty, on the Utah Southern railroad, is the mining town of the district.
The surface of the country is very precipitous, consisting of sharp ridges, with 'leost; perpendicular bluffs and deep
mountain gorges, the results of great fanlts and subsequent erosion. The formation is limestone and quartzite. The
mines are mostly at an altitude of from 9,000 to 11,000 feet above sea-level. In late years, since the decline of the
Miller mine, the district has been comparatively idle. During the census year about fifty men were employed
either for wages or in prospecting, but at the period under review there were not over fifteen.

The Miller mine, formerly the principal mine of the district, was discoverad in September, 1870, and was sold
the following year for $120,000 or over. The Sultana smelter (3 stacks) was erected in 187172, and ran irregularly
until the spring of 1875. In 187172 a -narrow-gauge railroad was Dbuilt up the cafion to within 4 miles of the
smelter, costing $240,000, if report is  correct. At the same time 25 stone charcoal kilns, 15 at the smelter and
10 at the end of the rmlrmd were constructed. Everything was done on a grand seale. At times 200 men were
. employed. The orebodies gave out, and the company shut down the mine in December, 1876, since which time it has
only been worked on lease. The coal kilns, which were of the bee-hive pattern, and held about 25 cords each, ran
almost continuously from 1872 to 1877, making coal for the Salt Lalke smelters. The track was taken up in 1878, and
the iron sold. The bottoms of the old farnaces were torn up to get the large amount of lead contained in them, and
the old slag dumps were profitably picked over four times to find scraps of lead, unreduced ore, and matte. In the
winter of 187172 a siphon tap, or, more properly speaking, lead-well, was mvented at this smelter by Mr. J. 8.
Grorham, almost contemporaneously with those construcied at Eureka, D ’\quda, by Mr. Ayents. Themining property
consigts of nine patented and overlapping Jocations adjacent to the Miller, on the summit and western slope of a
very high and precipitous ridge 24 miles north of Forest City. The fact that a large part of the old workings are
filled up renders it difficult to give a full description of this mine. There are 10 tunnels, 4 shafts, and 10,000 feet of
openings, exclusive of the stopes. The deepest workings are 600 feet below the hill-top, and extend horuonmlly 900
feet. Ore was found in six or eight large bodies, which began within 70 feet of the surface, in a belt of dolomite.
About 4,800 tons were. extracted from the largest body. The ore was a soft and very ferrnginous ocher, containing
carbonate of lead and some galena, Wulfenite and carbonates of copper were also oceasionally found, together
with a little zincblende and pyrite below the water-level (500 feet). Various estimates arve given of the total
product and the average grade of the ore. The range of these is between 13,000 and. 15,000 tons, assaying from
40 to 54 per cent. lead, from 30 to 47 ounces silver, and from $2 to $10 gold A ne’\rly vertical porphyry
dike cuts through this ]1111 near the ore bodies, and, aceording to some accounts, faults the vein. The vein proper,
as tnown ab the period under review, was from 2 to 4 inches wide, containing. 60-ounce ore. 1t was not this,
however, that was being worked by the lessees. In the old ore bodies, among the crushed timbers, there were
supposed to be several thousand tons of a mixture of waste and ore. Although rather dangerous worlk, this
was being extracted and the spaces retimbered. In the early days $20 ore would hardly pay; now $5 ore will givea
handsome profit. This material, together with selected portions of the old dumps, is taken a quarter of a mile,
straight down a hlll having a blope of 40°, in stone hoats 8 feet long and 2% feet wide, each holding about a ton and
drawn by one mule, to a water-course in a ravine. In the ravine it is treated by two slightly modified Cornish
* haud-jigs which together require about a miner’s inch of water. These jigs have one man each to operate them,

and make about 3 tons of concentrations per day from 15 tons of the ore. This method of treatment was possible by
reason of the silver being contained in the fine crystals of cerussite, which abound in the low-grade ores. The
concentrations assay about from 40 to 60 ounces silver and 60 per cent. lead. They are shipped to Sandy at a
cost of $7 per ton. : :

The Wild Dutchmnan mine is a guarter of a mlle cast of Forest City. It was discovered in 1872, and sold to
the Omaha Smelting and Refining Company of Nebr %ka, who worked it until September, 1876, when 1t was leaged.
It had been idle since 1880. The ore-bearing formation is a bedded vein, from 3 to 40 feet (zwerage, 20 feet) wide, in
dolomite, dipping 40° SE. - This has beent worked 300 feet in length rmcl 450 feet in depth. The gangue in general
consists of from 2 to 3 feet of shale upon the foot wall and a soft clay containing fragments of sxhca, and strongly
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stained by oxide of iron, locally known as ‘‘lime porphyry.” The ore occurs in scattered egg-shaped bunches of .
from a few pounds to 600 tons, Five large bodieshave been found,one 20 feet from the surface, one 300 feet from the
gurface, and the others between these. The ore is the usunal ochery carbonate of lead found in a lime formation,
and contains small amounts of heavy spar.” At the water-line, in the 450-foot tunnel level, a large body of base
ore was found. This consisted of iron and copper pyrites, galena, and a very large percentage of zinchlende. A
porphyry dike is said to cut through the foot wall into the vein near the large bodies of ore. The mine is opened

by seven working tunnels from the hillsides at various levels, The total cuttings are 3,500 feet. The lessees
obtained 2,880 tons by work similar to that which was being carried on at the Miller. The total product of the mine

is estimated at 7,900 tons, averaging 45 ounces silver and 40 per cent. lead, . '

The other mines of American Fork district are:

Total
. Condition at the close of
Mines. (}gémll:gt;f Total produot. the consua yonr, Remarka,
Feet, .
*Pittsburgh .v.vvanen PO 1,185 | 2,000 tona. ..cnvrennn-- Adtlve....... teweeenmannan Oro assnys 18 ounces silver, 44 per cont lead, and $2 gold.
Bunday ......... recsrenaus 800 | $17,000...... N ««.| Five men tunneling ......
Sllver Bell.caocvuniennenensn 120 ,| 130 tons of 100-0unce | Actlvo.ese.raiiacaeaanaans
ore.
Bxcolsior Silver Mining |..veivecns]emenscnmanreunnnns [ . Q0 evimnnnncniamamans Developments limited; ove argentiferons galens, assaying 60 ounces sil-
Company. ver and 50 per cent. lead and a trace of gold.
Ttah Consolidated Mining [.vievvenecfoneneiiannnn vern vameanu]evinancnnanmnnmae veevnosaas Seven olnims, Several hundred feet of developmeonts.
Company. .

Queen of the West .| In 1874 $28,000 taken from one pockoet.

[y 1T | S . . . e «vs..! Oro nssnys 60 ounces silver and 40 per cent. lead.

Ll:;ﬂrﬁ Yankee and Mary Ore formerly aasayed 18 ounces silver, 7 per cent. lend, nnd $4 gold.
en. ' '

Trensurer coue.veecanaannas
8ilver Dipper....... .
Whirdwind ceaivinneiaanan, .
Non-compromiss, veee vunnns Oro assnyed 40 ouncoes silver,

HudBoncensvancnvounerenens PR [ {1 T S Bome prospecting done...| An extension of the Pittsburgh.

Oro nesayod 85 ouuccé silver and some lend.
Oro naanys 10 to 20 ounces silver and 40 per cent. lead.

aIxiclinn; algo some tunneling work.

There are many other claims in the Americaﬁ Fork district, perhaps more valuable than some of those
mentioned, but whose development is very limited. ‘

SILVER LAXE DISTRICI.
. [September, 1880,]

The Silver Lake district is .southeast of the Amarican Fork district, and covers an area about 6 miles square.
The country is very rough and precipitous, the formation being quartzite and limestone, with some granite. It
was organized in January, 1871, and the records showed 260 locations at the time of the writer’s visit, of which
not over 10 were held. '

The mines of Silver Lake district are:

Total Condition at tho closo of
Mines. lengthof Total product. ondition ab tho cloae o Remarlks,
’ openings. P . the cenaus yeaz.
) Feet, P
MDAl caennnsnamraneanes 635 01;3;05 gssuys 86 per cent, lead, 58 cunces silver, and & trace of gold; sellsfor
Wasatch KiNg ceonrnnuvuens ! 370 Ore assays 11 onnces silver and 27 per cent. lead.
Austin ......c.... venennnnn 700 Trom 200 to 800 tons ore and waste on the dump.
Nebrosgkt .uavuevanan. . 250 Ore assays 80 ounces silver and 36 per cent. lead.

. . PROVO MINING DISTRICT.
[ September, 1880.7

The Provo mining district lies upon the western face of the Wasatch range, northeast of the town of Provo.
It was organized in the spring of 1871, but for years no regular organization has been kept up. The country‘rock
is limestone and quartzite. The ore is an ochery carbonate of high grade in silver, but oceurs in very small
quantities. There were, at the period under review, about thirty claims, few of which had over 100 feet of
development, : o
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CUO0OK AND SPANISH FORK DISTRICTS.
[September, 1880.7

These are on the western flank of the Wasatch range, south of Provo district. They were organized during
. the great mining exeitement of 1871 and 1872. The country rock is limestone. The ore iz galena, carrying from 5
to 15 ounces silver. All the mines have been abandoned.

SANTAQUIN DISTRICT. '
[September, 1880.]

The Santaquin mining district was organized in 1871, It is situated east of the town of Santaquin, and occupies -

an area about 6 miles square,
PAYSON MINING DISTRICT.
[September, 1880.7

The Payson district was organized in 187172, It is situated on the western foot-hills of the Wasatch, and is
12 miles square, having the town of Payson as a center. Seventy locations had been made up to September, 1880,
at which time but five were in force. These had from 120 to 300 feet of cuttings. The country rock is limestone,
The ore is low grade, from 12 to 15 ounces silver. None was ever shipped.

WHITE RIVER DISTRICT.
[September, 1880.]

The White River mining district, a mineral wax re«mn wayg organized in September, 1879, It is sxtuated
northeast of Clear Creek station, on the Utah and Pleasaut Val ley railroad. Its size is about 20 by 30 miles, It
occupies the summit and part of the eastern slope of the Washteh range, and lies in both Utah and Wasatch
counties, Thereare about forty locations, the average dimensions of which are 1,500 by 600 feet.  The developments
in no place exceed 50 feet of shaft. A slm]e, which is said to extend many miles, lies in nearly horizontal beds
of varying thickness. The reports conflict, but there are evidently two or three beds from: 60 to 600 feet thick.
This shale has yielded from 13 to 45 per cent. of paraffine oil and some wax. The wax proper (ozocerite) is found
in sandstone at the hase of the ridges and under the shale. It oceurs in small isolated bodies and in seams. . The
seams are generally from % inch to 3 inches wide, and rarely 8 iuches, The total product has been about 1,500
pounds. This crude material was said to average 25 per cent. parafline wax. Cleaner picces, having less admixture
of sandstone, yielded from 90 to 95 per cent. by analysis.

The Tintie Mining and Milling Company’s mill is situated at Homansville, Utah county, just over the line from
Mintic district, Juab county, from which it obtains its ove. It is 23 miles east of the Bureka IIill mines and 18
miles west of Santagqain, The mill was built by an Ohio company, ealled the Wyoming Mining and Milling Company,
and started in Jannary, 1873, on ore from the old Wyoming mine. This mine failed, and the company bought
others and milled much ore during the year. In the spring of 1874 Colonel Locke took charge, and purchased ib
in February, 1877. The mill was bought by the Tintic company, and began operations July 14, 1880, The mill
is very neat, fully equipped, substantial, and convenient. It was built at a cost of $65,000. It contains a Blake

- roclk-breaker 8 by 10 inches, a dry-floor 10 by 30%feet, ten 750-pound stamps, four Iorn pans 2 feet 2 inches by 4 fect:8
inches, twosettlers,3 by 8feet, a clean-up pan, aretort, a Stetefeldt furnace, and a very fine45horse-power engine made
in Marysville, California. The batteries are double-discharge, and have a No. 40 brass wire screen, 8-iuch drop,
speed 90, and a capacity of from 7 to 20 tons per day, depending on the ore. The pans hold 1,800 pounds, and are
run eight hours, No chemicals, except a little potassinm cyanide, are added. The loss of mercury ig 1 pound
per ton., Seitlers contammg two -pan charges are run eight hours, The bullion is from 0.300 to 0.650 fine.
There are about 4000 tons of tailings in the reservoir, These assay $9 per ton. The Stetefeldt furnace has a
40-foot shaft with plt 5 feet square, flue-dust chambers 42 by 15 feet by 12 feet; and 100 feet of underground flue to
a 70-foot stack. Itrequires the labor of four men and 14 cords of wood per twenty-four hours. From 5 to 6 per cent.
of salt is nsed. The company’s charges aro $25 per ton for working, guaranteeing 80 per cent. in bullion of the
assay value of the silver, and also of the gold if it exceeded $10 per ton. The product of this mill while under
Colonel Locke’s management, from the spring of 1874 to the spring of 1878, was $39,058 73 gold and $241,112 23
silver, from 3,261.7 tons of ore.

The Pleasant Grove clay bank was discovered in early days. From six to ten car-loads per year have been
shipped to the Salt Lake smelters. The price obtained was $3 50 per ton. This bed of fire-clay is situated 1 wmile
northeast of Pleasant Grove at thebase of the Wasatch mountains. Itis exposed only for about 100 feet in length

and 50 feet in depth, but surface signs seem to indicate a bed at least 200 feet in thickness. It is overlaid Ly a.

. Hime shale, dipping slightly to the east, Several inches of water flow from the mountains at the line of junction:
between the clay and the shale,
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TOORLE COUNTY. . ‘ :

RUSH VALLEY DISTRIOT.
[November, 1880.]

The Rush Valley mining district is situated among-the foot-hills, on the western slope of the Oquirrh range,
and covers an area about 7 miles square. 1ts altitude is between 6,000 and 7,000 feet. Stockton, the town of the
district, is 38 miles southwest of Salf Lake City, and a mile from the terminus of the Utah Western railroad. The
district was organized by soldiers in June, 1865. In May, 1870, there were 850 lccations on the books, but most of
the titles had lapsed. At that time a party of miners came from White Pine, reorganized the district, and jumped
everything., Very little was done in the district until 1875, when there was quite an excitement. It gr adually died
out, however, until 1879, when the large ore body in the Great Basin mine was diseovered. Except at the above
miue little is being doue. The records since 1870 ghow 840 claims, not more than 123 of which were ever worked.
The country rock is a siliccous limestone and quartzite, the strata having a general east and west strike, and
belonging to the Carboniferous age.(a) The veins are for the most part large, but contain a large amount of
valueless or low-grade ocher. It is a peculiarity of the region that the silver is not found as a chiloride, but is
associated with cerussite and galena, thus making it a good ¢ jigging® ore. There are two classes of veins in the
distriet, I, and W, bedded veins between a black and gray siliceous limestone, of which kind there are three belts,
and fissure veins having a N. and 8. strike, These last, with the exception of the Catherine, have never yielded
much. There are also several granitic porphyry dikes having a general NE, and SW, strike.

The Great Basin mine is the principal mine of the district, and is situated 14 miles northeast of Stockton, It
was discovered in 1865, and, except a small interest, was owned by General Connor. It was worked at intervals on
lease until 1879, wlen a large body of ore was found at a depth of 250 feet. General Connor then went east, and,
securing Boston capital, the Great Basin Mining and Smelting Company was incorporated in May, 1879, under the
laws of Connecticut. This company has erected concentration works and is working vigorously. The property
of the company consists of the Gureat Basin, the General Garfield, and the Arthur, parallel side claims, and the
Silver Queen, a vein at right angles; the concentration works; a smelter, formerly the Jacobs smelter; and some
large springs connected with the town and works by 6 miles of 4-inch pipe. The eapital stock of the eompany is
$2,5600,000 in 100,000 shares, The ore is found in irregular masses in a bedded vein, from 9 to 16 feet wide, dipping
from 60° to 70° N.NL., between a black limestone hanging wall and a hard, gray mlwe()ug limestone foot wall, The
outerop is a broad band of ocher. Ore in small quantities was found from 10 to 30 feet below the surface, but no
large bodies were encountered until a depth of 250 feet was reached, The vein is supposed to extend for several
thousand feet, and has been explored 460 feet horizontally and 840 feet on thedip. The ore is a soft, fine ferruginous
and siliceous material containing crystals and nodules of ecarbonate of lead, bowlders of galenia, some oxide of
manganese, and ravely a stain of earbonate of eopper. Itis of all shades of brown red, and yellow. The hest ore
ig as a rule found nearest the foot wall. On the hanging wallis a band of ocher, wcuthlu.s or of extremely low grade.
On each side of the ore proper there is 8 3- to 5-foot belt of soft decomposed country rock strongly stained with oxide
of iron, with frequent seams of taleose clay. The ore averages from 3 fo 5 feet in width. The size of the bodies in
sight could not be determined, as comparatively little drifting had been done. The. main body or its bravches are
continnous between 250 and 840 feet on the incline, From the above thae banded structure of the vein is manifest.
There is a small fault where the Silver Queen fissure cuts across this vein. At the bottom of the incline a dike.
of perphyry has just been -encountered. Ore isin contact with it. No water has been found, but as the oreis.
very moist it is expected daily. The mine ig opened by an 840 feet incline ou the vein. This is at an angle of
about 50°, making an angle of 1560 with the true dip. From this 2,585 feet of levels, cross-cuts, and winzes have
been driven, The hoisting works, though rather rude, serve the purpose. They consist of a 16 herse-power
horizontal engine, with 1}-inch hemp rope, and a single horizontal boiler. Ore is hoisted on a giraffe holding
about 1 ton and having a sheet-iron cover to prevent ore from falling ouli on steep places in the incline. The.
machinery for new hoisting works has been ordered. The ore is extracted by overhand stoping, the ground being
timbered only by stulls. The ground is soft, so that black powder is in most cases used. During the census year
45 men were employed. Shifts are 10 hours day and 9 hours night. Miners réceive 83 per shift. Wood costs.
$3 per cord and drifting $6 per foot, First-class ore, averaging 40 per ceut. lead, from 18 to 21 ounees silver, and
$2 gold, is shipped to Salt Lake City at & cost of $3 25 per ton; but it is nntendul for the future to smelt it ab
the company’s works. During the census year $48,275 33 was received for 3,382% tons of ore sold. The former
produet was estimated at $20,000.

The concentration works are located at Stockton, 14 miles from the mine, on an easy descending grade. The
buildings are those of the old Jacobs smelter erected in 1872. They were bnught. by the company in 1879, and
enlarged for the concentration plant. Owing to the fact that they were ‘not originally designed for concentration
works they are not models of elegance or convenience, but they do good work. The concentrating-apparatus was
completed in June, 1880, and with some slight stoppages has been running since that time. As they are the only

o E. B. Howell. Explorations west of the 100th meridian, Vol III, p, 237.

.
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works of the kind in Utah, those at the Old Telegraph being out of repair, and as the subject of concentration is a
very important one, they are deserving of special description. The apparatus consists of ﬂ:.D.O.d ge “crushe;r, & pair
of Qornish rolls, a chain bucket-elevator, 5 revolving screens, 8 Fraser & Chalmers antomatic jigs, and 4 tie-boxes,
The whole is run by a horizontal engine of 50 horse-power. The building is 11g_hte(1 by two Bru:‘.h ele‘ct.mc lights of
2,000 candle-power. This apparatus require about 3 horse-power from the engine, :?nd cgst $950. ¥ our J ablokoff
carbon candles are burned.per night at a cost of 20 cents, These gave such satisfaction that a .tlurd light wag
to be placed upon the dump. The Cornish rolls are each 2 feet in dlan?e_ter, and zur'o ﬁtted.mth stecl shel’ls,
Althongh they had crushed several thousand touns of ore, they showed but little wear. J?ile cham elevator carriey
cups, holding about a quart, 15 inches apart. It raises-ore to the top of the building, 25 feet, and makes o little
more than one revolution per minute. The five revolving screens are so arranged that whz}tever passes through the
mesh of the screen is canght by o fixed semicirenlar sheet-iron trough below, having suﬂicm}xt grade to pass it into
the end of the succeeding revolving sereen. Whatever does not pass through the first sereen is discharged into a box
tube and falls back to the Cornish rolls 15 feet below, That which does not pass through thfs- mesh of screen No,
2 falls through a box tube to jigs No. 1. In the same manner screen No. 3 sends material tf) Jigs No. 2, sereen No,
4 to jigs No. 3, and sereen No. 5 to jigs No. 4. Whatever passes through the mesh of I'evo‘lvmg sereen No, b (abont
one-half of the total ore) goes through troughs to a small reservoir, and thence to thf; twi-boxes. S(?l‘(&(‘l) No. 1is
10 feet long, 2 feet in dinmeter, and has a grade of § inch to thoe foot. The first 3 fect I of sheet iron, and the
remainder is covered with a No, 4 mesh iron-wire screen. This screen receives the ordinary dry ore. Screens
Nos. 2, 3, 4, and 5 are each § feet long; 2 feet 9 inches in diameter, and has a grade of {;.t@) $1ineh to the foot,
Above each of these is a small level water trough, This is made to overflow, thus washing the sereens clean
and aiding in the sifting. Screen No. 2 had No. 3 and No, 4 mesh, half and half each; Nf" 3 has o No. 6 mesh
-No. 4 has a No. 9 mesh, and No, § has a No. 14 mesh. Bach sereen malkes about 100 revolutions per minute, The
Jigs are O feet long, 3 feet wide, and 3 feet high, the lower half of the box being '\/:Slmp(}d. "l‘hey are, made of
2-inch plank, arranged upon the floor in two rows G feet apart, and are held in position by a frame-work of 6. by
“6-inch timber. To a shaft ranning the entive length of cach row are attached the eccentrics and plungers. Tach
Jig is divided into three compartments by two crosswise partitions. ISuch of these compartments is subdivided,
at the top only, into three others—tho sereen proper, the plunger, and the water-supply portions. -These are,
respectively, 15, 16, and 3 inches wide. The plungers fit the compartment quite closely, but ave not water-tight,
The screens of*the stuccessive compartments arve level, and each is 2 inches lower than the preceding one, Thay
are covered with particles of galena, just large enough not to admit of their passing through. Thiy is called
““ragging” There are two jigs of each number. The scrcens of jig No. 1 are the same as those of revolving
screen No. 25 of No. 2 as revolving sereen No. 3; of No. 3 as revolving screen No, 43 and of No. 4 as revolving
screen No. 5. There is a faucet or hole, fitted with a plug, in the bottom of each compartment of the jigs, throngh
whieh the material which passes through the screens (called the “hutch-work”) is drawn off into shallow vals.
The tie-boxes are 13 feet long, 19 inches wide, and 8 inches hi gh, with & grade of from 6 to 7 inches,
The process is as follows: The ore on the ore-floor, where it has been dumped by teams from the mines, is
. shoveled into wheelbarrows and taken into the will, If it ig already fine, it is dumped through a chute having a
false bottom of -inch mesh wire screen to the Cornish rolls. Thoe fine stuff which is thus sereened oub goes to
the elevator pit. Ifthe ore is coarse it is put through the Dodge crusher, whence it passes through a similarly
construeted chute to the Cornish rolls, Whatever passes throngh the Cornish rolls also falls into the clevator
pit. The elevator carries the ore from the pit to o chute, whence it is dropped into the revolving sereens and is
sized, as previously mentioned. It will be noticed that the material which falls to cach Jig is small enough to pass
through the mesh of the jig sereen, if not prevented by the ¢« ragging”. By the action of the,plunger, which has a
stroke of three-quarter inch in jigs No. 1, and one-eighth inch in Jigs No. 4, making two hundred strokes per minute,
the water is forced up through the meshes of the Jig screens, somewhat displacing thoe ragging, This upward
eurrent of water also lifts the particles of ore. The lighter are earried to the left by the force of the flowing water,
while the heavier settle back near their original posifions, and finally sink through the sereon into the box beneath,
and become huteh-work. Thé very light portions are removed further and further away, until finally carried by the
water over the discharge spout. It is evident that the huteh-work in the first compartment will be the xichest
The jig sands over the jig sereens are kept about 2 ihches deep, Wach Jig uses about an inch pipo foll of water with
very little head. The huteh-work is drawn off through the faucets every honr or 80, shoveled into w
and wheeled to the sacking-floor or furnace-room. It is nok & tied”,
set of jigs was about the same, In the tie-boxes, the fir
“retied”. The lower 4 feet is rejected as waste,
Unfortunately, accurate average assays of the various products
made. The following are estimated values:

beelbarrows,
The quantity of huteh-work produced by each
st 4 feet is saved and the next 5 feet, called ¢ middlings?,

cannot be given, as they are not regularly

Concentrating ore from the mine

; Jre from the mine...... sk Lt T T LT T T T 8 ounces silver, 13 per cont. lead,

¥ v 3 . i

) Eutch—vx;o;k OF JIZ OTB v cue vanns s nnans Shmerenenas cemarusan Ceannas e 40 ounces silver, 55 por cont, lead,
THODOX ™ OFB. v et i e T 20 ounces silver, 40 por cont. lead,

Waste...........

L T




APPENDIX I. MINING INDUSTRIES OF UTAH. | 449

It usually requires from b to 6 tons of ore to make 1 of concentrations. It is estimated that about 75 per
cent. of the value of the ore is saved, though this is somewhat inconsistent with the other data. The capacity of
the works is about 80 tons per day. The cost of plant was $25,000. The cost of councentration per ton of ore is
75 cents. ‘

The force employed is: @
‘ * t4 | [F|
% cioas e, | e o | g
( : H
"“1 i | !
) | Howrs. | |
TPOTBIMAD -t vt evenrsarnnancnnsannness ! 1 12 ! $5 00 |
Tie-box mon ........... 1 4 | 12 300 J
Enginesrs ... .ocvveeerraneennns ‘ 2 | 12 850 |
Ore feeders and laborera 12 12 200
Jlg tonders H] i 12 3 00 f
|
5 |

Thig large force of laborers is owing to the unfortunate topographieal situation of the works. The ore does
not fall by gravity to its place at the erusher or rollers, but has to Le lifted by laborers and wheeled there.

The furnace department of these works was not in running order at the time of the writer’s visit, but was
expected to be shortly., There is but one stack, which had been remodeled somewhat sinee its use in the old
Jacobs smelter. '

The First; National mine is 1% miles northeast of Stockton. It was discovered in 1872, and considerable ore
was extracted from near the surface. The mine has been worked irregularly since 1875, a small force being
employed. © It is a bedded vein, from 1 to 15 feet wide, dipping from 50° to 709 N.NW, The vein is filled with
ocher, especially upon the hanging-wall side, and a partially decomposed siliceous limestone. The ore is cernssito
and galena, with oxides of iron and manganese occurring in irregular masses in the vein, and assaying: first class,
40 ounces silver and 70 per cent. lead ; second class, 30 ounces silver and 40 per cent. lead ; third elass, 18 ounces
silver and 25 per cent. lead. There are also five or six pockets of galena, econtaining from 1 to 40 tons near the
surface, in the foot wall, from 30 to 50 feet from the vein. DBodies are also found at a depth of from 250 to 370 feel.
The mine is dry, and is developed by a 450-foot ineline and 1,100 feet of other cuttings. It has small steam-hoisting
works containing an Ames 8 horse-power engine, costing about $2,000. The total production to the end of the
eensus year was estimated at $18,000.

The other mines of the Rush Valley distriet are :

Mines. lorn‘g”t"ll\lof Total product. . 0““‘““";’“:*’ cloas of cen- Remarks.
openings. yoar,
Fost,

Rush Valley M. Co......... 420 Stenm holsting works ereoted, cosb 5,000,

Southport 225

Merwin and Maybell ...... 410

Granger and Fpaper 830 .

Luonora ..... e eeeens 1,800 .| Oro assays 40 ounoos silver, 55 per oont. lend, $5 gold,

Logal Tonder ....ovoouene. ¢ 300 .| Ore assayn: fivst class, 18 ouncessilver, 50 per oent. lead; second class, 10

' ouncos silver, 20 por cent. load.

Katharing oooooavnon ot N 1,100 | $15,000 .crnnevenuarse-s ’

Chanooand Vulean.......... @860 |, .ienruan Jasant werenas .1 Product o fow thousand dollars, .

Silver King ..cocveenvenann, 000 | 8, 000 tons Selected ore nssnys 20 ounces silver, 40 per cent. lend.

Silver King W. Bxtn -..... B0 |iunnmnsnmnmarnnane Much low-grade ore shipped to Chieago furnaca,

No-YouDon't «ovemeeneennn Several hundred feet of workings,

WadeHampton ............ 300 |, Sevoral thousand dollars have been received for ore.

Argent .....iiiiiieian chas 400 Do.

Museatine ...............l. a 625 .| Many hundred tons of low-grade ore preduced.

Calumot ....ooveeeniieans, 300 Ore nesays: first class, 70 ounces silver, 70 per cent, lead; second olags, 46
(l};}lndcns silver, 50 per cent. lead; third class, 12 ounces silver, 156 per cont,

.................................. ' Has yioldod o fow thoussnd dollars.
400 | None... . aes
576 | $20,000 . v ocvinuaan-, Ore asenys 60 onnoes silver, 65 per oent. load,

& Inoline; also other cuttings.
voL 13——29
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The Waterman smelter is situated half a mile southwest of Stockton, near th9 northern shore of Rush lake,
The first furnace i1 the territory, an unsuccessful reverberatory, was erected here in 1864 Dy General Connor and
his officers. It was bought in 1871 or 1872 by Mr. 1. 8, Waterman. 'l‘wo. stone'stacks \V&I:O erect'('zd, and water-
jagkets were finally added. The buildings were burned in 187 6, but were immediately rebuilt. This smelter ran
quite steadily for several years on Hidden Treasure ore and some custfn.n rock, but not proﬁmbl‘y.. It has been
idle for nearly two years. The works are neat, roomy, and in good con(htlop. All parts of tl}@ bul,l\dmg are I.nndo
of sheet iron, or lined, or covered with it. There is also a fine brick boarding-honse and. office. 1‘110, wachinery
consists of a Blake rock-breaker, two No. 5 Baker blowers, two steam punps, two horizontal 1")011(31‘&;, 4% by 16
feet, a 40 horse-power engine, and two shaft furnaces. These latter are Wavter;]a‘cket farnaces of about the same
size. There is a flue-dust condenser, invented by a former superintendent. It is so coxmtl:uctcd that .ﬂm dust
should pass throngh water, the draft being increased by a fan blower. Owing to id]el}ess of Lh.e works it eannot
be described. A report made by George W. Maynard gives the following details: .Durmg_ the { (m}' years ending
April 1, 1878, 26,270 tous of ore were smelted, and yielded 8,312 tons of bfmse bullion, whlcllx fsol(l ‘I:)r R109 64 per
ton, or $911,350. During this time 8,300 tons of flue-cust were caught, which assayed from 306 to 57 per cent, lead
and from 13 to 35 ounces silver. ;

The Chicago smelter is at Slagtown, on the eastern shore of Rush lake, about 2 miles south of Stockton, L4
was built in 1873 by the Chicago Silver Mining Company, an English company, which once owned the Chicago and
the Queen of the Hills mines in Dry cafion. It ran quite steadily until 1877, 1t was then idle until leased in 1879
to Mr. Brooks, who ran it until the autumn of 1880, when it was shut down. The plant consists of one 50 horse-power
engine, two boilers, two Blake rock-breakers, one No. 6 Baker blower, and three stacks with small dust chambers.
(For dimensions of these see table of Utah furnaces.) These stacks are similar to the others, excepting that the
water-jackets might more properly be called spray-jackets. One stack has a reetangnlar cross-section 4 by 3 feet.
The jacket is in four sections, one on each side and end. These sections are 3 feet high, and ave wade of cast
iron. They have no open space between the walls to contain water, but instead have three flanges upon the outside
which form three \/-troughs 2 inches deep. These are set level, and a stream of water i3 poured into the

. upper one. It overflows into the middle and lower troughs, from which it runs off in & pipe, thus wetting the entire
side of the jacket. The cast iron is aboubt an inch thick. The jackets appeared to have stood well withous
warping or bulging. One stack has a hexagonal jacket, 1 foot 9 inches on a side, having the same V-troughs.
Another has a circular 5-foot jacket of cast iron, single thickness, without the \/-troughs cast on the side. This
is used with a spray of water.

OPHIR MINING DISTRICT.
[November, 1880.1

The Ophir district is situated sonth of and adjoining Rush Valley district, from which it was separated in the
summer of 1870, It.includes several cafions and ridges on the western slope of the Oquirrh range, the prineipal
of which are Ophir or East cafion and Dry cafion, containing the mining camps of Ophir ity and Jacob City,
respectively. There was much excitement in 1872, 1873, and 1874, since which time the camp has gradually
declined. At the period under review there were not 50 persons where formerly there wero 1,000, The records
showed about 2,500 locations, on not over 150 of which was assessment work kept up,  The surfaco of the country
is very rougl, consisting of steep hillsides and precipitous walls of mountain gorges. The altitude of the ¢laims
varies from 6,500 to 9,000 feet. In general, the country rock consists of a distinetly stratified limestone, having o
small northerly dip. Near Ophir OCity, there are strata of quartzite and siliccous limestonoe, In many places,
particularly in Dry cafion, the limestone is interstratified with calcareous shale. Tn this place, also, there is ono
large dike of granitic porphyry and several great faults. .

Much of the ore of the district has been very rich, the assays sometimes averaging among the hundreds, and
Bven 'thousauds. In East caflon the ore was usually a very siliceous or milling ore; but that from Dry cafion
contained much lfaud, and Was'smelted. This district has produced many million dollars; how many, can never be
kuown, as the mine owuers ot:uhe early days are scattered over the Pacific coast. Many local attempts to treat
t.he_ures were made.m.Ea‘st- cajion, }mb were for the most part failures, The works remaining at the period under
e Bl w1 L Tl Do o et e T et
other mines on Lion hill. It wasa 30-st;mnp dr -crufihinn; si’lo 21 il ﬂ_f‘; : W 'w W().l‘k o foom tho Ziela group and
Many hundred thousand dollars in bullion Wéli ext‘-ract:d v’.(l?.‘iml Wl1t o Al ey ol cot about‘; .
years ago. The Baltic mill was a small 5—St‘MI’1D mili with. two pans & 1“119:1'5’ e, o Montamf\, S
wheel, It was not worked regularly, The a.rra%tm:s were i %)W‘ls '&(111 f'd R ’mld en 1"1111 by & :t.urbnl(b N
years, They wefe usually 1‘\111b by water-wheels k A smf;ull bxclﬁl . (‘)1 ‘Tl, oot aowing boen i 0perzm§10n for several

. er farnished steam. They were fairly successful,

owing to the high grade and free nature of the ore Laitterly, ore has b i i
; . een shipped to Sal the
Stockton smelters. The distances and costs of transportation ;re as follows : P f Lo Gty or o th

Jacob City to Stockton, 10 miles, from §2 50 to $3 per ton,
Ophir City to Stockton, 16 miles, $4 per ton,



APPENDIX I. MINING INDUSTRIES OF UTAH, 451

The following works were built in early times, but had been moved away or were in ruins:

Pioneor smelter, built in 1871, ProLably produced 126 tons of bullion,

Oplir smelter, built in 1872,  Produced but little. ’

Paucett smelter, built In 1872, Small product.

Brevoort mill, built in 1872, Two stamps.

Enterprige mill, built in 1873, Tive stamps.

One will (name unknown), built in 1874, Five stamps.

Also sevoral small arrastras run by watler-wheels,

Owing to the extreme dullness of the eamp when visited, it was impossible to get full information of many of
the mines. Hence probably some will be omitted and others will be described very imperfectly.

MINES OF EAST OANON AND VICINITY.

The Zella group comprises the Zella, Mountain Tiger, Silver Chief, and Rockwell, patented, and several others
unpatented. It is sitnated on the western side and near the smmit of Lion hill. The mines were discovered in
the autumn of 1870, and sold to Walker Brothers in 1871, who worked them until 1876, since which time they have
been leased. The ore outeropped in two places, the croppings assaying $200 per ton. Three large bodies and
several smaller ones were found about 20 feet below the surface. The ore is a soft, yellow, siliceous chloride
assaying several hundred dollars per ton. The country rock is blue limestone. No water has been encountered.
The mines are opened by several shafts and tunnels, in all over 6,500 feet. The actual working development on
the stratum containing ore does not, however, extend over 125 feet vertically and 800 feet horizontally, During
the censusg year the property was leased to six men at a royalty of from one-third to one-sixth of the net receipts.
Eighty-four tons, assaying about 120 ounces silver and 30 gold, selling for $100 per ton, were obtained. It was
impossible to ascertain, except approximately, the total produet of this group, but it was estimated at $750,000.

The Monarch group includes the Monarch, Monarch No. 2, Monarch No. 3, and Empire. The mines were
discovered in 1870, The prineipal work was done in 1875 and 1876.  Since then the property has bLeen leased.
The ore is found in a stratwm of quartzite, dipping slightly NI8, There is limestone below, and porphyry, in some
places at least, above this stratum. The explorations weve in a space from 5 to 25 feet in height, and 500 by 400 feet
in length and breadth. There are two or three large bodies, one 75 feet long, from 3 to 30 feet wide, and from % inches
to 12 feet (average, 24 feet) thick, and several smaller ones. The ove is a porous quartz containing cavities filled
with the ¢ chloride” of the miners and some carbonate of lead. In the center of the body it is quite soft and fine,
but upon the edges very hard and coarse. It is said that the ore averages 130 ounces silver per ton with from
nothing to $8 in gold, and from nothing to 12 per cent. of lead. Much of it, however, would assay upwards of
8500. The mass of the quartzite stratum near the ore is much broken, and the seams are filled with crystals of
quartz and caleite, all being somewhat stained with oxide of iron. The chlorider’s rule in seeking new ore bodies
is to follow soft ground and the stronger ocher stain, The richest ore occurs next the lime and the porphyry.
The mine is worked throngh tunnels, and has about 2,000 feet of cuttings. 1In no place are these over 125 feet below
thie surface. Six men were working on lease seven months during the census year, paying from one-third to one-
fifth royalty. They took out ore which sold for $12,656. The total product to the close of the census year was
$1117,600.

The Douglas mine was located in 1871, and was worked principally in 1875, 1876, and 1877. It has been idle or
leased since. It is situated near the western stmmit of Lion hill, about a mile southeast of Ophir City. It is
near the Monarch group, which it greatly resembles in gangue aud ore. The country rock is stratified limestoue.
Whether the quartzite gouge of the two former claims is an interstratified quartzite bed or & local mass of quartzite
caunot be determined from the developments, This stratum is 80 feet thick, and is known to extend 250 by 350
feet. Two bodies have been found of about the same size 50 feet apart. One is 150 feet long, from 2 to 12 feet
thick, and from 4 to 15 feet wide. The mine is dry and is opened by tunnels and shatts. It is woiked over 150
feet from the surface, and has about 600 feet of cuttings, The total product is said to De at least 1,000 tons of
100-ounce ore. This is worked at the Pioneer mill.

The Trace group was located in August, 1878, and worked in a small way since by the owners. It. embraces
four claims on the northern slope of Lion hill. The principal elaim is located on a fissare vein, tfrom G mches»to 6
feet wide, traceable for 900 feet through blue limestone, dipping 75 W. TLe ore is found mos.tly on the foot wall
from 2 inches to 2 feet wide, but there is also a band of it upon the hanging wall, which contains mueh more gold
($20) than the other ore. Between these bands ot ore is an open fissure, from 5 inches to 2 feet, sometimes f'ﬂled
with a lime sand from the surface. The ore is a sott yellow sandy ocher, which assays: first class, 130 ounces 511.\'e1'
and $0 gold; second class, 71 ounces silver and $12 gold. The mines of this group are developed to alimited
extent, mostly by tunnels, and contain over 1,000 feet of cuttings. The total product to the end of the census year
was $11,5605.
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The other mines of East cafion and vieinity are:

Minea. ’ é%l%?;l?;%f: Total product, Cuuﬁlt]l:xgegg‘fgl%’g&gse of Remarks.
Feet,
Exchango and Sunnyside .. 1,000 | $80,000....c.vevnn.... | Assessment work dono ...’
LAOD teeemnnmmrmmmnennennes 1,000 | 120,000 cunuevrnmneennr] anas QO semme men menas
Chloride Point and ofhers | ov o oo oo e e eccmeaiie e i S Several hundred feeb of cuttings. FProduced many thousands in cnrly
on Silvevopolis hill, times. )
Miner's Delight group..... @BO0 fomrmme i Worked on lease.......... ' Ore assays 10 onnces silver and 11 to 14 par cent. lend ; sclls for $7 por ton,

Total product, many thousand tons; 1, 200 tons extracted in census year,
Has produced considerable ore.
Ore assnys $150 to $1,000 por ton.

Bonanan . oo viiiiinaiiiaaan VN

Cloveland' Mining Com- 1,430 | 100,000, . «nuocicennan..
pany.

San Jorquin
Poorman......

.} Oro asanya $100 o $400 per ton.
Tittlo ore over shipped,

Bucklhiorn Ore assays 20 ounces silver, 86 per cent. lead. Much ore formerly yro-
dreed,
Mountain Gem and Anto. 3,000 [vuerinnnen. R TN Surface ore ngsays 20 ounces silver, 30 por cent. lewd, Sevornl {housnnd
lopu:, tong shipped in 1877 and 1878,
Coliformit . ..o veienecanana]rreiee i e e e e Activo. . ooiiaoaiii Lol Oro agsays 25 ounces silver, 60 per cont. lead,

@ Incline; also other enttings., b Drifts; ulso sbhaft of several hundred toat. i

¢ MINES OF DRY CARON.

The Hidden Treasure mine is situated on s steep hillside above and three-quarters of a mile northeast of Jacob
City. It was located in 1865 as the Saint Louis lode by General Connor’s soldiers, who had been told by Indians
of the outeropping bowlders of galena, Little work was done until April, 1870, when it was relocated as the Hidden
Treagure. The mine has been extensively but irregularly worked since 1872, It was idle during a fow months
preceding the writer’s visit. The property consists of the Hidden Treasure, Saint Louis, Cedar, SBummit, Red
Line, Sacramento, Hidden Treasure last xtension, Columbia, and Western, all adjacent claims, The oreis found
in one or two chimneys in a bedded vein in a compact bluish limestone, which dips about 300 N. 320 W. Ablout 3
feet above the ore there is a contact vein an inch or so in width between an overlying stratum of siliccous slate
(locally called “Dlock slate”) and the limestone beneath, Very rarely, however, does the ore body make to the
contact (in some of the upper works the ore was on the contact). One ehimney began at the surface, or at least

“within 60 feet of i, and continued for 600 feet. It then split into two chimneys, which continued 800 feet or more.
The upper chimney was from 20 to 100 feet, wide and from 3 to 20 feet thick. The branches were from 10 to 25 feet
wide and from 1 ineh to 20 feet thick. The ore found in the Chicago mine was in two Uedded pipes, which werein
a limestone stratum about 100 feet beneath these ore bodies. The pipes turned upward and finally connected with
the Hidden Treasure vein. The ore of the Hidden Treasure is a soft reddish-brown ocher, containing cerussito,

. galena, and traces of copper carbonates. It assays from 15 to 40 ounces silver and 20 to 50 per cent. lead. A few
hundred feet to the north of this mine, in the direction in which the ore-bodies dip, & great dike of granitic porphyry
cuts through the country. The mine was formerly opened by five inclines, three of which were in ore, and several
tunnels.. It was worked at the period under review through a 500-foot tunuel, from which an 800-foot incline was
sunk between the two chutes of ore. The extent of the workings on this stratum was 1,600 feet on the dip and
450 feet horizontally, Within this area there were probably 9,000 feet of inclines, drifts, and winzes. The ore
chutes continne at the bottom, though small in places. Some seepage water was encountered and zincblende
occasionally appeared. The steam hoisting works consist of a.40 horse-power horizontal engine with F-inch steel-
wire ropein the tunnel at the top of the incline, and one horizontal boiler at the surface. Water for use in the
boilers has to be purchased at 1 cent per gallon, except in the winter months, when snow is used. During the
census year about twenty men were employed, at $3 per day, 10-hour day and 9-hour night shifts. There were
1,408 tons of ore produced, which assayed about 33 per cent. lead, 18 ounces silver, a trace of gold, with 7 per cent.
moisture, selling for about 20 per ton at the Chicago smelter. During the four years ending April1, 1878, 28,400
tons were mined. Most of this was smelted at the Waterman smelter at Stockton, The cash received for this
amount of ore, whether sold as ore or as bullion, was $988,700. It was conceded that the mine made money, but that
the smelter lost it. Several thousand tons of ore were produced prior to 1874.

The Chicago mine was located in 1871, and sold to an English company soon afterward. The mine was worked
vigorously for several years, bub has been idle since 1876, Ore was found in two pipes 60 feet apart in the ¢ reef?
of limestone unc.ler the Hidden Treasure. These pipes came to within a few feet of the surface, covered only by
the iron cap, and diverged somewhat as they went down. They were in general about 24 foet in diameter, but
varied in shape considerably, especially beyond 400 feet. One pipe was followed 1,300 feet, and decreased in size
until i6 was only 6 inches in diameter, when work was abandoned. This had five smaller pipes branching from it.
The second pipe went down quite regularly for 800 feet, then suddenly rose 60 feet and continued on its eourse. A
second rise brought it to the Hidden Treasure vein. The ore is ocherous, assaying from 25 to 35 ounces silver and
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from 40 to 45 per cent. lead. On the sides of the pipe there is usually from 6 inches to a foot of a valueless oxide of
iron, frequently stained by copper carbonates. The total cuttings amount to about 5,000 feet. The mine is furnished
with a IMallidie wire-rope tramway 23 miles long to the wagon road in the ravine below. This gave great satisfaction,
and was at the time of the writer’s visit still standing. The mine produced congiderably over 12,000 tons of ore.
This company owns the Chicago smelter, and when the mine failed bought the Queen of the Iill, Flavilla, and
Mahogany locations. These claims are on three chimneys in a bedded vein, {from 1 to 6 feet wide, dipping 170 to
25° W. between a siliceous limestone above and a blue limestone stratum below, They were located in 1870-'71,
and were worked extensively between 1873 and %877 y but very little since. Shortly after the purchasethe Chicago
company came to the fault and failed. The Flavilla Mining Company was then organized, and had just begun
prospecting to find the vein beyond the fault. This group of claims was the most developed of any in the
district, and is situated about half way up a large steep hill, 1 mile south of Jacob City. The dip of the
chimmeys'is N. 300 W., being oblique to the dip of the strata., The distance between them is about 80 feet
and 150 feet. Two faults were found, one along the line of the Mahogany chimney northeast and southwest,
and the other nearly at right angles to it, faulting all the ore chutes and dipping a little northeast. This fanlt
showed a fissure 20 feet wide, of whieh 4 feet on one side was calcite (locally ealled “water spar”?), the remainder
being filled with clay and fragments of country rock. The first chimney was 350 feet long (before being cut by
the fault) and was from 25 to 40 feet wide, having a thickness of from 18 inches to 2 feet of oclierous ore containing
but little copper, and said to assay from 20 to 25 ounces silver and 50 per cent. lead, The second chimney was
1,000 feet long, from 60 to 70 feet wide, and algo had from 18 inclies to 2 fect of ore, generally upon the hanging
wall, assaying about 40 ounces silver and 30 per cent. lead. The third chimney was about the same size as,the
seconyd, but the ore contained some tetrahedrite, much malachite, and little lead, and assayed about 60 ounces silver,
The claims are opened by two main inclines 1,000 feet and 1,400 feet long and 6 feet square; which branch near
the surface like the letter Y. The horizontal development is 1,200 feet. It is claimed that there are 8 miles of
openings, but if the stopes were not counted there wonld probably be not over 12,000 feet. The Lhoisting works
have a Copeland & Bacon vertical engine of 35 horse-power. A double-track tramway with £-ineh steel-wire rope
extends several hundred feet from the mine to the bed of the ravine below, The product of these mines could
not be ascertained. It was probably over £1,000,000, as 26,000 tons, assaying from 30 to 40 onnces silver, were
shipped while Mr. Davis was the superintendent.

The Mono mine is sitnated half a mile south of Jacob Oity. It was discovered in the awtumn of 1871, and was
owned in its early days by Gisborn, Tinbody, Heaton & Miller. Tt was worked vigorously by them until 1875, when
Gisborn bought the remaining two-thirds interest for $400,000, mortgaging the whole to eastern capitalists for the
money. About three mouths after the sale a fault was found, or the ore chute *pinched”, and ouly a small
prospecting force was employed until June, 1879, since which time it has been idle.  Ore beghn at the surface and was
found in a chute from 10 to 50 feet long, from 3 to 5 feet wide, and 300 feet deep.  Below that depth it was in a series
of' 8mall deposits. It was an oxidized ore, from &ilver, lead, copper, and iron sulphides. Slabs of horn-silver wera
frequently found so soft that they would retain the impression of a coin like wax. Its value, by the ton, was
from $160 to $5,000 in silver. This ore oceurs in a stratum of clay shale. The ore chute seems to cross this
stratmm and enter a black shale at o depth of 400 feet. In the lower workings the ore was limited in guantity, and
only assayed about $100 per ton. The main incline is 850 feet long, with an angle of about 880, The greatest
horizontal extent of the development was only 300 feet, but the total euttings amounted to 2,000 feet, 1t was the
opinion of many who were familiar with the mine that the dip of the incline was away from tl}e ore chute, The
mine had small hoisting works which cost about $12,000. The total product was not known, even by the original
owners, as they divided the proceeds after the sale of each lot. By one it was placed somewhat over and by
another somewhat under $1,000,000.

The Mono Tunnel site is in the ravine 800 feet below the Mono miine. Work was begun in 1872 or 1873. The
tunnel is about 1,100 feet in length. Burleigh drills and an air-compressor were nsed. Only assessment work
has been done for some time. '

The Kearsarge mine, located half a mile west of Jacob City, was discovered in 1871, and has been idle for a
few months, The ore-bearing formation is a stratum of limestone, in which the ore oceurs in chimneys and
exceedingly irregular masses. The overlying stratum or hanging wall is a very compact siliceous lmestone.
Oue chimney began at the surface and went down 500 feet. In this there was a chamber 70 feet long, 30 fect wide,
and from 10 to 25 feet high. Three or four other bodies were found near the main chimney. In one of them.
several tons of $10,000 chloride ore were encountered. The oreis a soft ocher, similar to that of thg Hidden
Treasure, but much richer. The mine was opened by a 945-foot incline, having a dip of 300 to 830, It was not
prospected over 100 fect horizontally, but contained at least 3,000 feet of cuttings. The orve continued in t}xe
bottom of the incline 20 inches in width, but water had stopped the work. 'The hoisting rig consisted of @ wh'un
with a # inch steel-wire rope. The total product was unkunown ; perbaps $1,000,000 had been received. Belonging
to this property is the Jennie claim, having a 350-foot incline and 650 feet of other cuttings. A few hundred tons
ot 40-ounce ore were produced.
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The Deseret group cousists of the Deseret, Shoo Fly, Azure Queen, Ivanhoe, ‘A1.m..11gfm 1"1:1g No. 2 and 'I.lhad.
Stevens, overlapping claims. They were located in 1870-71. 'Work on them was begun in 1874, and discontinuned
J qnnm'y, 1, 1879. The Deseret claim has a 750-foot incline, following the chimney at an angle of 45°, There was

. b ] . . 0 " ") . ' _— , . .

little drifting. There are small, neat hoisting works, contammg a 50 horse-powgl _engine, ‘L'nq ¥ B(’“(liq air
compressor was used to run two Woods drills. The ore has a lime gangue, containing very little iron, oxide of
lead, and assayed T0 ounces silver and a trace of gold. The Thad. Stevens has a 380-foot incline and about 250

’ ) h 3 3 A} AR 7 - " Y ¢ & §
feet of drifts. The ore of this chimney averaged about a foot in width, and assayed 35 per cent. lead and 30 ounces
silver. 'The total production of the group was estimated at $30,000. :

The other mines of Dry calion are:

Total ion nt tho close of ;
Mines. length of Total product, C°“‘1t‘ﬁe°’c‘o'£aua’§,eur, Remarkas.
openings.

Feet.

Wandering Jew 4,200 Little work dong......oe-- A fow hundrod tons of 30-ounce silvor and 35 por cont. lond ore extraotod,

[PPTTRN 101111 PO
Ttal Quc:n e aanas 000 Leemniviie e Assessmont work done. ...| Large amount of ore oxtraoted.
Sacram¢ nto . BOO [1eecnnmronmenananecaenan 1 Y Considerable ore taken out formerly.
" Mountain Savage aund T 1,000 | 2,100 tons. ... ..lns Assossment work dono....| Ore aasnys 40 ounces silver and 25 por cont, Tead.
X. L. "
Tmporits .oooveiiiiinirenans 1,600 | $30,000. . ..ccuaaan..e. Loag6deerceraaecncnnnenen
Fourth of July... a440 | 1, 000 tons .| Assessment work done. . ..| Oro nssuys 30 ounces silver and 35 por cont load.

11571 O T

Evening Star..... Somo good grade ove shim.)mll. | aitte. et .
Magnoli, vivecevieninnnn]iaanes T R Sn; L(;‘l (x,lilvél(ﬂmhud fuod of inclino and drifts, uch monoy apent, little
$2:173 1) IR RPN PP e ravanraeneas Tow Lundred feet of work dono, *
Brooklyn...o.ccoaiiiiaioisfivrieiimnefrem e Do.

b 01 123 1 O ORRUPPURTDRIN FURRRIN PP P
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aIncline; also othor euttings.

There are many other claims having considerable development whieh are not mentioned, a8 they were not
represented at the time of the writer’s visit. ‘ ®

OAMP FLOYD DISTRICT.
[November, 1880.]

The Camp Floyd district is south of the Ophir district, and is on the same range, It is anirregnlar rectanglo, from
7 to 9 miles on a side, the mines themselves, however, being included within an area of & square mile.  Five hundred
and ninety-five locations had been made, of which but twenty five were held at the time of the writer’s visit.  Asido
from those employed Ly the Carrie Steele Company, not ten men had been working in the distriet during the
preceding twelve months, The formation is a blue-black limestone, dipping from 100 to 250 NI&.  An exception to
this is a stratum of quartzite or siliceous limestone (locally called a ¢ reef”), from 25 to 75 feeb thick, on which all the
claims are located. Lewiston, the town of the district, is 18 miles southeast of Stockton, with which it iy conmected
by a good wagon road. The Carrie Steele mine is about one-quarter of a mile from Lewiston, and is 7,000 fect above
sea-level. It was diseovered in 1873 by Leandro Steele; was worked from 1876 to July, 1879, when it was sold to
the Carrie Steele Mining Company, of New York. This company has a capital stock of $1,000,000, in 100,000 shares,
A working capital of $30,000 was raised by the sale of 20,000 shares. The ore in this reef outeropped in a single
spot upon the hillside. The workings so far have been through three tunnels, and have explored a space ot to
exceed 50 feet in depth and 200 by 274 feet. The levels and drifts amount to 1,420 feet. One large hody of
antimonial ore, 20 feet thick and 60 by 70 feet in extreme width and length, was fonnd at the surface. Tho riehest
ore averaged $700, and occurred in aseam from 8 to 10 inches wide, next to the roof. There are three crovices . fow
inches wide, parallel, and 30 feet apart, which ran NI, and SW. through the ¢“reef”. The sccondary small bodies
of ore were found on the northwest side and adjacent to these crevices. The oro is a hard, tough siliceous limestone,
rarely soft and fine, sometimes mueh broken, and containing seams of oxide of iron and crystals of quartz and
calcite. The silver is in the form of horn-silver, except in the case of the antimonial ore. This Iast ore scems to he
an argentiferous stibnite, and assays from $100 to $500 per ton. The great mass, however, is low grade, from
$16 to $50, until sorted, and is free milling. No water is found. Tu the census year about eighteen moen wore
employed, and 1,500 tons of unsorted ore were produced. The sales of ore prior to the purchase by the present
company amounted to about $80,000,

The l}ﬁll is & wet-crushing 20-stamp silver mill, having eight pansand four settlers, It was built by an Iinglish
company in .1872—’73 to work the ores of the Sparrowhawlk mine, and was said to have cost 50,000, It was 1)111‘(:1{:13(!(1
by thg Carrie Stee.1e Miuing Company in 1879, and ran from May 10 to Augnst 15, 1880, since which time it hag
13;\:112 jl(](l}e.f Thte m111h1's la qus‘\rter of a mile tfrom‘ the 11.1ine.l The cost of lm‘uling ore was..’T 3 cents per ton, Owing 3‘0

y of water, which was brought 2% miles in a pipe, it was pumped from the settling tanks and flowed again
through the battery. Ore was worked with salt and sulphate of copper, This method is said to save 83 per wnf.
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of ordinary ore and 60 per cent. of the antimonial ore. Tailings assayed $6. The cost of mlllmg per ton was said
to be only $5. Probably a long ran would materially raise these figures. The mill had an Aiken furnace, which
was nob used.

The other mines of the Camp Tloyd district are:

Minos. ;Jggﬁti;;éf Total product. | C"“‘ﬁ’:‘;"gﬂsgﬁ‘; Cﬂ‘?““ of Remarks,
|
‘ TFeet,
Sparrowhawk ... 6, 000 Ore similor to that of tho Carrie Steele.
Btar of the Wenb........... 600 No ore shipped.
Bilver Circle. .............. 1, 000 In 1873 many thousand dollars spent in prospecting.
BilvorCloud .....oovnnnen. 800 Formerly shipped a few hundred tona of $30.ore.
Mormon Chief ....... ..... 1. 000 Little done sinco 1875,
Fihorn . oooviviiiiiiians 550

Cinnabar.—Above the ore-bearing quartzite stratum is a 30-foot stratum of siliceous limestone, This contains
einnabar in seams, cavities, and in the solid rock, Reports conflicted as to the thickness of this bed, the estimates
varying from 12 to 40 feet. Some very rich specimens had been obtained, but it was not thought that the mass
would average over 1 to 2 per cent. of guicksilver. There are several elaims, the prineipal of which are the
Geyser and the Jenny Lind. The developments are very limited, no attempts having been made to reduce the
ore. This distriet and Marysville, Pi Ute county, are the only loealities in the territory where einnabar has been
discovered.

TOOBLE MINING DISTRIOTL.
. [NovemDber, 1880.]

Tho Tooele distriet is sitaated on the western slope of the Oguirrh range opposite the West Mountain distriet.
It was organized in 1870, and contained 120 claims. The organization, however, has not been preserved, and all
elaims are abandoned except the Clipper, Rob Roy, and a few others, The Clipper consists of o single pipe of
ore in quartzite, from 2 inches to 5 feet thick, and from 2 to 10 feet wide, and has been developed by 2 600-foot
incline. The total yicld is estimated -at $10,000. The Rob Roy has 300 feet of openiugs, from which a few tons
have been shipped. Both these mines are worked irregularly.

In the neighborhood of Tooele City there are 12 stone bee-hive kilns, constructed at intervals between 1874
and 1880. They are run irregularly by Mormon owners, who sell the charcoal produced to Stockton smelters.

GRANTVILLE, OSCEOLA, GREELEY, BOULDER, COLUMBIA, OASIS, DESERET, GRANITE MOUNTAIN, CLITTON, AND
LAXESIDE DISTRIOES.

The Grantville district is situated on the eastern slope of the Onaqui range and was organized in June, 1875,
There aro but fow claims, mostly undeveloped, The Third Term i the principal mine. It is 8 or 1.0 miles sonthwest
of Grantville. So far as known, it consists of a large chimuey, 14 feet sqnare in places, of *¢ hard carbonate”
low-grade ore in limestone. Work was begun in 1877, and $15,000 has been spent in prospecting the claim. It has
a 450-foot inclino and 600 feet of drifts, and a 600-foot tunnel (not completed) is being run to cub the chimney at a
great depth. The ore is a smelting orve carrying from 10 to 15 ounees silver. A few hundred tons have been sold,
yielding $2,000. There are several thousand tons of low-grade ore in sight. In the census year, fourteen men were
working six months. The Osceola has several hundred feet of cuttings, showing some copper and silver ores.

The old Usceola, Greeley, and Boulder districts, sitnated south of the Camp Floyd distriet, had but fow locations,
and were abandoned some years ago,

The Columbia district is 9 miles southwest of Vernon, and was organized in 1871, There was some excitement
here in 1871 and 1872, and again in 1875 and 1876. In 1875 an Olio company spent a large amount of mouney very
recklessly and failed. The country rock is limestone, quartzite, and slate. The veins are usnally large, averaging
from 3 to 4 feet; hut the ore is too low grade to pay at that distance from a market. It was said to average from
10 to 25 ounces silver and from 30 to 40 per cent. lead. Several hundred tons have been shipped. The developments
are, a8 a 1ule, very limited. Only about ten claims have kept up assessment worls.

The Oasis distriet was called North Tintic in 1873, Caledonia in 1875, and was given its present name in 1879,
There are, probably, twenty locations in foree. The ore is milling and smelting of varying grade. There is very
little development. Wood and water arve plenty.

The Deseret district, in the desert west of Columbia and Qasis districts, (,ontfmns one stroug copper vein, from 1
foot to 3 feet wide, in granite. The ore is low-grade in copper and silver; and the developments are nommal

The Granite Mountain district is on a mountain in the same-desert as the above district, and still farther west.
There are said te be a few very narrow veins of rich silver ore in granite.- There are three good springs of water
in the district. A California company did considerable unprofitable work here years ago.
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The Clifton district is situated on the borders of Nevada and Utah, 3 miles northeast of the Deep Creek Indian
reservation, and 70 miles southeast of Toano, Nevada. It was organized in 1869 or 1870. A smelter was built in
1871, and was moved in 1876 to a spot 6 miles distant by the Saint Louis Consolidated Cowmpany. TProbably 150
tons of bullion were produced in the various runs. The country rock is said to De limestone and granite. There
are numerous veins of gold quartz from 2 to 10 feet wide, claimed to average 815 per ton, and some small veina
containing galena and pyrite ore. About 50 claims, of over 500 located, are still worked occasionally. Little las
been done since 1877,

The Lakeside district is sitnated on the southern and western shore of Great Salt lake. The excitement here
was from 1871 to 1874, Little has been done since. There are a number of mines, about 2 miles from the lake and
on a ridge 500 feet above it, which contain large bedies of ore assaying from 6 to 15 ounces silver and from 50 to 70
per cent. lead. The country rock is limestone. A large amount was mined and shipped across the lake, but not
profitably. "

JUAB COUNTY.

"TINTIC DISTRICT.

{September, 1880.7 )

The Tintic district is situated on a range of high hills, a continuation of the Oquirrh mountains, about 70
miles S.SW. of Salt Lake City. It extends 10 miles east and west and 15 miles noerth and south, and containg
the three mining camps of Silver City, Eureka, and Diamond. It was organized December 13, 1869, and the
records showed 3,000 locations. . Probably not over 500 are claimed, and less than 100 are developed to any extent.
The elevation of the claims will vary from 5,500 to 7,000 feet. The winters are very mild, and mining operations
can Lo conducted during the whole year. The country rock is porphyry on the east, and limestone and quartzite
onthe west. There are three prominent mineral belts: the Mamwmoth-Eureka, Sunbeam, and Jualian Lane, besides
many smaller veins or disconnected deposits. This district was quite active prior to 1876, but most of the work
since has been upon a half dozen large mines. The total production of the district can hardly be estimated, owing
to the number of old and abandoned reduction works and the numerous changes in their management. A rough
estimate would place it at something less than $2,000,000, The reduction works in the district have been as follows:

Clarkson smelter.—Two stacks, Erected at Homansville in the smmmer of 1871, Smelted ove from the Scotia, Bwansca, and Eurcka,

Produced a fow hundred tons of bullion. Shut down in 1872 and moved away. Dump has been sorted over two or three times with good
results,
There were two smelters at Dinmond, long since removed ; one made a successful run of several hundred tons of bullion,
One smelter, copper and lead, was erected in 1873 near the prosent Crismon-Mammoth mill. It worked about 1,000 tons.
Eureka mill—12 stamps, Erected at Flomansville in 1871-72, Very littlo work done. Removed.
Miller mill.—10 stamps. Lrected in 1872, Ran a year and a half, Dismantled.
Copperopolis mill,—15 stamps, Built in 187273
Copperopolis copper smeltera.
Shoebridge mill.—16 stamps, Built in 1873,
Wyoming mill—10 stamps. Built in 1873,
Crismon-2ammoth mill.—R7 stamps, Built in 1879,

Latham’s furnaces (2).—Erected at Goshon in the fall of 1874, Ran ot intervals for gix months, producing 7% car-loads of bullion and
one of copper matte. Wore nunsuccessful and are dismantled. )

Leaching works.—Built at the same place in the spring of 1876, Worlked about 250 tons of ore, ouly averaging 40 per cent. of assay
value,

Leaching was unsuccessfully attempfed in the spring of 1879 in small, rude works fitted up in the old Miller mill,

At the period under review most of the mines shipped their ore from 20 to 30 miles to Santaquin, a station on
the Utal Soutbern railroad, at a cost of from $2 75 to $3 50 per ton, and thence by rail to the Sandy smelters.
Owing to the absence of some owners complete statistics and descriptions cannot be given.
The Mammoth-Copperopolis mine was diseovered in 1870, and was sold the [ollowing year to an English
corporation, the Mammoth-Copperopolis Mining Company, for a large sum; reports vary from $60,000 to $G00,000.
A large amount of copper ore was shipped to England, and & 15-stamp mill and two copper smelting furnaces were
erected in 1873 7 miles south of the mine. The miil ran a few months, and then shut down. The copper smelters
made matte for some months longer, and have made oceasional campaignsg since. . The company failed in 1873, and
the property was sold for debt. It was redeemed by Lord Eamilton, and the Britishh Tintie-Mammoth Mining
Company (limited) was formed in the fall of 1878, The property has been worked irregularly sinee, It was idle
at the time of the writer’s visit, but from information given by the foreman the writer is enabled to give the
following brief description: The mineis patented, and is 14 miles north of Silver City. It is a mineral belt, from 50
to 100 feet in width, dipping 70° W., between strata of dolomite or limestone, The gangue is a siliceous limestone,
 usually strongly impregnated with oxide of manganese. The ore occurs in bodies of all shapes and sizes from an
_ inch to 20 feet in width. Tive large deposits bave been found, the largest one, which began at the surface, being

from 10 to 25 feet wide by from 60 by 70 feet. The ore is hard, tough, and siliceous, containing malachite and, in
the lower workings, some sulpharsenide or sulphantimonide of copper. The ore is supposed to average from b to

Ry
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8 per cent. copper, from 38 to 811 gold, and from &15 to 835 silver, This is but a mere guess, not being based on

actual working tests of large Jots of ore as it comes from the mine. At all events, there were in the mine large lots

of low-grade ore. Besides surface work, the mine is opened by two tunnels, 350 and 270 feet, through the hanging

wall of the belt. The total cuttings do not exceed 2,000 feet. No water bas been found. The total product is

unknown. It is estimated that about 5,000 tons were shipped. The mill, containing fifteen 750-pound stamps,

eight small pans, and four settlers, was bmlb in 1878, and, at the peried under review, was in fair condition. The
vater supply was, however, not sufficient to run it.

The Crismon-Mammoth mmine was discovered in 1870, and has been worked, atleast by a small force, continunously
since. The mine was considered a copper mine only until the summer of 1875, when silver was discovered, In
Angust, 1876, gold was also found in the bullion. Copper ore was shipped to Baltimore prior to 1874. Between
July, 187 6, and September, 1877, ore was shipped to the Homansville mill, The company?’s mill was then built. The
mineis situated on a steep hillside at thehead of aghort ravineamile and ahalf horth of Silver City. It is supposed

t0 be the continunation of the Mammoth-Copperopolis belt. The known dimensions of the ore-bearing formation,

extreme limits, are 70 feet wide, 450 fect deep, and 500 feet long. The belt is in dolomite, dipping 75© W. The
ore occurs very irregularly in the vein, in all shapes and sizes less than 25 feet in extent. There seem to be three
veins in the belt, with barren spaces or horses bebween them. About half the ore is a coarse, tough siliccous rock
stained with malachite and azurite in seams and cavities. The remainder is firm, and consists of crystals of calcite
with oxides of iron and manganese. Very little of the silver contents isin the form of a chloride. At the time of
the writer’s visit the ore was worked for the gold contained, which was nearly equal to the silver value. There are
large masses of ore, many thousand tons, exposed by the varions openings in the mine. Until lately fow timbers
have been uged. Tor several years tho mine had worked rather with a view to its present progperity, only the
richest ore being taken out. Timbering was being done with square sets. Round timbers were employed {rom
9 to 12 inches in diameter; 8-foot posts, 8-foot ties, and 7-foot G-inch caps. The mine ig dry, and is worked
entirely through two tunnels, 100 and 440 feet long, which cut tlie Lelt 80 and 240 feet below the croppings.  The total
openings are about 4,000 feetin length,  About ten men were employed during the census year, aud 3,448 tons were
sent to the mill by four- and six-horse teams at a cost of 84 50 per ton.  The production in carly times is unknown.
A rough estimate places it at from $50,000 to $75,000 for the copper ore sold.  Between June, 1874, and June, 1830,
$301,430 87 was received over and above the express charges and bullion disconnt. Of this amount $81,000 was
estimated to be for silver, $189,000 for gold, and the remainder for copper.  In addition to this it was claimed that
$100,000 in gold specimens was stolen when a fabulously rich band of gold ore was found. The dividends paid
between June, 1874, and June, 1880, amonnted to $109,2056 16,

The mill is sitnated in Tintic valley, 8 wiles south of the mine. It is a 27-stamp mill, consisting of § stamps from
Onphir, 10 from the Miller, aud 12 from the old Idureka mill, 1t was constructed between 1.)Lccmber, 1876, and
Tebruary, 1879, and crushed wet until Mareh, 1880, A White & Howell furnace was then added, but was soon shut
down, Wet-crushing was again begun in Aungust, 1880. But little systematic assaying has been done, and but few
records kept. The apparatus of the mill consists of seventeen 750 pound stamps, ten 550-pound stamps, a rock-
brealker, five pans, three settlers, & White & Howell furnace, and aretort. Twelve of the stamps are in batteries of
four each. The drop is 6 inches, single discharge, Nos. 50 and G0 brass-wire sereen, speed 90, and capacity
from 30 to 40 tous in twenty-four hours. The pans are charged with bluestone and salt, and run from six to eight
hours, The bullion is very base, conta'ning much copper. The tailings, of which there were several thousand tons
on hand, are said to assay $9 and over in gold and silver, The White & Howell farnace is & very fine one. It has
a 24-foot cylinder, 60 and 50 inches in diameter, with flue-dust chambers 60 by 14 by 9 feet. It ran but a short time,
and, while giving good results in chloridizing the silver, is said to bave “rendered the gold less free”. No reliable
data could be obtained.

The Bureka Hill mine was discovered in 1870, TIn 187172 a 12.starp mill, without a furnace, was erceted,
which would not work the ore. Tn 1873 the property wassold for several hundred thousand dollars, TFinal payments,
however, werenot made, and the property reverted to theoriginal owners. There havebeen manylegal ecomplications
about the ownership of this property, and a stone fort was once regularly garrisoned to defend it. In early times
ore wag worked at the Iomansville smelter and at the Shoebridge and Wyoming mills, Tater it was sold to the
smelters at Sandy. Since July, 1880, much of it has been shipped to the Tintic mill at Homansville. The property
comprises two patented claims, the Bureka and the Montana, 2,200 by 200 feet each, and was owned, at the period
under review, by a close corporation called the Eureka Mining Company. These ¢laimg are on two nearly parallel
veins, about 100 feet apart, which dip from 80© to 850 W., and strike nearly north and south, Between them are found
connegting pipes and ore bodies, and together they constitnte a mineral belt which is supposed to be a northern

rextension of the Crismon- Mammoth but separated {rom it by a great fanlt, This belt runs along a-spur from'a

high steep ridge, on which the ore out(.ropped in several places many feet long and wide, and running under a narrow
valley onteropped again on the opposite ridge several thonsand feet distant.  About 300 feet north of tha southern
boundary of the company’s ground these two veins unite. From the point of junction northward for several hundred
feet there is an extremely hord compact horse or block of dolomite conntry rock between the two veins. At the
north end of this horse the gangue is much broken, and chimneys and seams of ore runving in all directions are
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found. This gangue is a tough siliceous limestone, much of which is impregnated with oxide of manganese.
Apparently the lime and magnesia have been replaced in part by silica and oxide of manganese from solutions.
The ore is very similar to the gangue, but is generally stained with carbonates of copper and some oxides of iron.
In one part of the lower works oxide, ecarbonate, and sulphide of lead are found with traces of pyrite and zineblende.
A small percentage of the silver is chloride. Gold occurs in places. There is one large chimney of hematite. In
general, the ore and gangue shade insensibly one into the other. If the ledge matter is compact it is low grade,
but if it is open and seamy it is good ore. There are large breasts of ore in the mine, which, it was claimed, would
averago from $30 to $40 silver per ton, and some gold. Most of the ore contained a small percentago of copper,
In the old damps on the ridge there are several thousand tons of ore, rejected in early days, that would probably
assay $25 per ton. - On the surface some wonderfully rich ore was found, and large bodies in the mine have averaged
from 60 to 100 ounces in silver. Comparatively little ore is being extracted, considering the many thousand tons
of ore in sight, and that only of the highest grade. The company intends to prove the mine and to see how much
and what kind of ore has to be dealt with before erecting reduetion works. The bodies of ore found are of all shapes.
Several npon the surface are from 2 to 20 feet wide, from 15 to 75 feet long, and from 10 to 50 feet deep. Tew of
the bodies in the recent workings have been developed to any extent, They show ore from 10 to 20 feet wide. The
extreme limits of the explorations on the belt are 680 feet of depth below the croppings, 100 {feet of width, and
1,000 feet of length on the surface. No water is found. The mines are developed by several tunnels upon the
belt and by two vertical shafts. The main shaft is a two-compartment shaft on the edge of the valley between
the two veins, It is280 feet deep, and is well timbered, but only a horse-whim is used on it. The total cuttings
are estimated at 5,400 feet. About twenty-five men were employed during the year, working 10-hour shifts, at 3.

The No."5 or Walton claim, and the Nos. 6, 7, 8, and 9 on the ridge, are southerly extensions of these elaima.
They contain over 1,000 feet of irregular work, and shipped considerable high-grade ore in early times.

The Ely mill was built by the Shoebridge company in the fall of 1873. It ran irregularly as a custom mill
until Webruary, 1877, when the company failed. The Hunt & Douglas process was introduced in 1876. The
property was bought by 8. P. Ely in 1878, who ran it as a custom mill between October, 1878, and September, 1579,
It had been idle sinee that time, but tho superintendent expects to resumo work shortly. The machinery consists
of an 80 horse-power engine, a Blake rock-crusher, a drying floor, fifteen 750-pounds stamps, six pans, three settlers,
a clean-up pan, an Aiken furnace (not nsed), a Stewart five-hearth reverberatory, and a complets plant for the Hunt
& Douglas process. The battery is double-discharge, dry-crashing, 8 inclies drop, speed from 85 to 90, No. 40
sereen, and 20 tons capacity. The guides are peculiar. They consist of hollow eylindrical iron tubes having a
perforated serew-cap fitting the upper end, The tubes are filled with rawhide rings, and the cap is serewed down asg
the bide wears. They give satisfaction. Thoe five-hearth veverberatory is 66 feet long and 12 feet wido, having a
fire-box at each end and the flue on one side at the center. On the other side at the center is a projection like a bay
window, and over the center is a hopper filled by a serew-conveyer, from which ore is fed into the furnace. The
five hearths are separated from each other by a jog the thickness of a brick; the ¢ warming hearth? inthe center;
two “oxidizing hearths”, one on each side; and two ¢ chloridizing hearths” between the “oxidizing hearths” and
the fire-box. The arch over the “warming hearth” is 10 inches, that over the * oxidizing hearth?” 18 inches, and
that over the ¢chloridizing hearth” 30 inches high, The charges are 1,200 pounds every one and a half leurs,
The * warming hearth” has a new charge every one and a half hours, and the others every three hours. IIcence
the capacity of the furnace is 94 tons per day. Ten per cent. salt is added one and a half hours before drawing
the charge., The labor required is two men per shift. The process used at the mill, to a limited extent, is to crush
dry, roast with salt, treat by IIunt & Douglas’s method for silver and copper, and then amalgamate in pans for gold.
Sometimes amalgamation is performed fivst, and the tailings, if assaying over 12 ounces per ton, are then treated by
the Munt & Douglas process. The theoretic and practical details of the process have been published many times,
and it is not necessary to repeat them here, (See U, S. Mg. Comm. Report, 1876, page 395.) No complete and reliable
data relating to the actual treatment of large guantities of ore by this process can be furnished in this case, as such
data were not kept and the mill is not run regularly. The Hunt & Douglas plant at this mill has a capacity of
about 10 tons per day, and eonsists of the following: The building, 80 by 45 feet; six agitator tanks, 9 feet in
diameter and b feet high; six leaching tanks, same size; five stove tanks above agitators, 7 feet in diameter and 6
feet high; three box vats for filters, 24 feet square and 14 feet long; fourteen silver-precipitating tanks, 4 feet in
diameter and 26 inches deep; and sixteen copper-precipitating tanks, same size. The floor of the tank-room is
made tight and smooth by cement, so as to cateh the drippings, which are conduacted in a gutter to a cemented
cistern in the ground. The amount of solution in use is about 30,000 gallons. The silver and copper left in the
tailings is 4 ounces and less than 1 per cent., respectively. A.pump attached to the lower part of the leaching
tanks shortens the time required. - After working some Golden Treasure ore, which was known to contain
considerable bismuth, the solution became very cloudy and bad, and did not clear for a month., The necessary
force is six men per shift, two leachers, two roasters, and two roustabouts. The mill offers to purchase or work
ore at the following rates: 80 per cent. of the assay value of the ore in silver and copper, plus 50 per cent.
of the assay value of the gold, if over 5 per ton, less $25 for working. The above amount is given in ballion,
or, the bullion is bought at the market price. These rates seem very liberal when compared with those in some
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other districts, but they were not quite low enough to suit the miners. There are large bodies of low grade ore
in the district containing gold, silver, and copper, and free from objectionable minerals as far as known. The
writer does not know of a process more suitable for these ores. The copper usually wasted, which this process
saves, would ordinarily pay more than half the expense of milling.

The Golden Treasure mine is on the northeast slope of Chloride hill, 2 miles southeéast of Silver City, It
was discovered in 1871, Owing to lawsuits with the Mayflower, Lillian, and Gold Hill claims, little was done
until 1875, It was then extensively worked until the spring of 1879, It was idle until July, 1880, since which time
it has been worked Ly three men. The claim is Jocated on a belt of quartzose rock, 100 feet or more in width,
in a porphyritic rock or, at least, adjacent to it on the west. The dip is 800 B.SE., and the prominent quartzite
eroppings extend several thousand feet. The ore is found in ehimneys, five of whieh occurred near the hanging
wall.  One body came within 20 feet of the surface, one wag exposed, and the others were not within 150 feet of the
grass, One body was 60 by 70 by 20 feet, and one wag 150 by 100 by 5 feet. The chimneys were from 1{oot to 10 feet
(average 3 feet) wide, from 10 to 40 feet long, and were kuown to extend from 150 to 250 feet in depth. They dipped
in all directious in the belt. On the east side of this belt is & vein of ocher from 1 foot to 10 feet wide, which gives
assays of from 10 to 32 ounces silver, and from $5 to $15 gold. The ore is a very soft, fine-grained, light yellow
clay ocher, which is said tomnill freely, Average assays of first and second class show 65 and 35 ounces silver,
respectively. All the ore contains a fow dollars in gold, Occasionally, small bodies of a few pounds each of a soff,
light-blue substance, assaying from 20 to 50 per cont. bismuih and several hundred ounces in silver, are found.
The bismuth is doubtless in the form of an oxide or carbonate, and results from the decomposition of some sulphide
compound. The mine is dry, but from the waterlevel in adjacent claims it was judged that water would be
encountered in 50 feet. The propertyis developed by a 380-foot ineline, from whieh Ievels and some cross-cuis have
been ruu every 100 feet.  The drifts on the belt extend 528 feet. The cuttings aggregate 2,670 feet.  Ore is raised
by & whim, The total produet was estimated at 5,500 tOI.lb, containing 45 ounces silver per ton.

The other mines of Tintie district are:

Mines. 3{,"{,1;{:{??,'1;2 f Total product. Cou%ﬂ&m:&ﬂl;ﬁgﬁo of Remarks.
Feet.

Bollion cvveeveenivaaniiannn 816 | $10,000 ....viaminannn. Worked irrogularly ......

BORANZR - vvvean eavrnnans 800 |, wenireccneiiianaeralinnnay [ T, During cenens year 80 tona were sold st about $55 per ton; oro nsenys
$06 27 sllver and 19 pexr cont, lead.

Banuor covviamieniiinni 806 b 81 S

WOoodmanEee . ....ovvviivee]ieanianans 100 tons . ... vvvanennsn Deovolopmonts limited.

Kinsey Ground...o.ovienes T Worlucd continuously from 1800 to 1877. Avernge assay of ore, $50 to $70
Jor ton,

Bunboom .....iieviieiaiies I3 [ I (AP .| Several hundred tons of oro shipped,

Ehmner Ray....
Julian Lane...

1,500 | $20,000....
8,000 | 4,000 tons ....

Avernge assay of oro, $40 silver and $20 gold.
Much of the ore assayed $200 per ton.

LTI ) W 530 | $200,000 .. .0 ianiaaaens Oro assays 26 to 80 ounces silver, $20 and under gold, and 10 to 15 per
X ) coent, coppor,
(3T TSI 73 | DN PN KNI O beearaans A few hnndred fort of workings, Somoe ore ahippod Tn fall of 1R70, 60O
o ponnds shippml to Buropoe assaying $408 silver aud 506 per cont. isnuth;
#old for 75 conts poer pound.
Lndy Aspinwall coooovanaan 3,000 f.eeiieiiiiann mwcenmenny IANO ceeeviinnrierens Many hundred tons extracted in early times,
‘Windizo M, Co ... Vory amall . A Litllo dong ....ieanniiinan Vuin wide, but little ove found,
Hilver Spar ..... $16,000 .... JIA6 cceeeiciiieives .| Oro nasgya 705 ounces sllver and 22 per cont. tead.
Bhower ... ...l PR 1 I Worked on louse .......... Product, sovern] hundred tons, Ore nasays 50 ounces silver and 45 per

vont. lend.
Agctive A few Lundred tons have heen produced.
.| Idle . veveerereeenno. | Many hundred loet of openings. Moeny thonsand dollars expended.

Morning Glory
Sunbeam No, 2 ...

Parke ........n. . 40 or 50 ton8 ... .... P El;,ht ar ten men &t worlc Oro agsnys: fivat c]xmn. $30 silver and 45 por oent. Tead; and second class,
$20 silvor aud 25 per cont, lead.  But little ore has boun Bl ppod.
Bwanses ........... Chieens 1,000 LONB vevvanevnnsen Three men ot work ....... Average of nasays, 70 ounces silver and 88 per cent. Joad,
SATISN Lo 25 tons. ... i Tour men at work ........ Ore assrys 70 ouncoes silver, 12 por cont. lond, and $7 gold.
Rising Sun ....oooviinaan B0 toms. ... ......iill Ooo man at worlk ....... Thirty-four assays averaged $68 por ton,
Lucky . JIdle i Shipped considerable ore,
Wnding ..o aeeeao.. wemeeflD e 2Auneh work done and mueh ors extracted in the past.
North Star 350 vellD et Averngo nagay of vein, $20 por ton.

@ Shaft,

In addition to the above claims, there are many others, having several hundred feet of developments, which had
shipped ore, but were idle at the time of the writer's visit. (For a description of the Tintic mill see Utah county,
page 446. The mill belongs to this district, but is sitwated a few miles over the county line.)
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TINTIC IRON MINES.

i i i ite iron ore are found in this district, on Blaek Dragon hill, three-fourths
Large deposits of hematite and Iimoni _ » iles cast of Silver Cit Formerly the Sandy smelters
of u mile east of Silver City; and in Black Stallion gulch, 6 miles east of Silver Ci y L o [ b o
i eir iron flux from near Rawlings, Wyoming., In late years, however, it has all been ob 4«111\(:( TOom tha
obtained theix 1;“91;@(1 localities. The Dbusiness is managed in the following manner: The Utah TForwarding
g::«;l;l;’::;t‘pl?jlé 11025 o B(i ﬁcii S'tallion ore and $1 50 ;for .Black Dra‘gox} ore on the dump: J;I orxgglli;t(;izun.zsttm‘s 1‘1'(»11;
the adjacent settlements haul Black Stalli9n ore 16 miles to the rmlroa:l at .S{?nti.]q:ml “or :1 i p(:h ‘tt)léﬁ 1;111(
Black Dragon ore 25 miles to the same station for $3 25 per to'u. The l'ox‘w'tudmg ({()1{1‘;[):Lt1}1?r u',‘n“hr(, f11:~ ] ::S
smelters at private rates, varying from $7 to $8 per ton. The mine owners leahe. the m\ulu a ib‘royfll' ¥ () 1031‘1) 26
to 50 cents per ton, or hire miners, giving from 75 cents to $1 per ton for fsxtructmn. The lmm,u:t ma \.H,Iftil,n ::.5.4 to
%2 00 per day. An average of eighty men were employed durmg most oi. the C(’,HSL}S year, and sevent .‘.;fl\ e teams
for ten months. Black Dragon ore contains about 55 per cent. iron, and I called first class, ]'31:101: ;‘a(zt]]ym ore
hael only 45 per cent. 1ron, and is known as seecond class, Each kind containg tl::].COS of gold and silver. During the
census year 2,112 tons of first class and 10,611 tons of second class ore were shipped. o
Braox DrAGON Hint munss.—There are many places on the south side of the Lill where the ore, prrnfnpu]l_x
hematite, comes to the surface in a ¢ blow-out” 200 feet or more wide. It is here in open cutsy t‘:lntt t'hu iron is
obtained. A tunnel 600 feet long was ran from the ravine at the base of the hill, in the expeetation Qt finding v
body of silver ore. The iron vein, where it was eut, was from 25 to 30 feet wide, between limestono and porphyry.
Between the iron and the porphyry is a stratum or vein of kaolin from 20 to 100 feet wide. In places it has @ hlue
or yellow tinge, but for many feet it is almost milk-white.
BrACK STALLION GULCH MINES.—These mines are in an area three-fourths by one mile in extont. The belt
trends cast and west, and is on the line of contact between limestone and porphyry country. Tho lollowing notes
notes were furnished by one of the owners: ‘

Llack Stallion —This mine had shipped ore for eight years, sometimes 300 tona per month. It had an open cub 70 foot long, 25 feot
wide, and 30 feet deep, and plenty of ore at each end. :

Iron Queen.—Coutinuation of the Black Stallion. Cut, 35 feet doep. Mad shipped ore for five yoars,

Red Chief—Developed by a surface cut 300 feet long, 80 feet deep, and from 4 1o 15 foot wide.

Mountain Chicf—Developed 200 foet in length, 15 feot in depth, and 10 feet in width,

Vulfure~~Large open cuts i 200-foot tunnel; vein, 30 feet wide.

Zorrisgon,—Surface cut, 200 foet long and 30 foet deep,

Sailor Boy.—Surface cut, 200 feet long, 15 feet deep, and 30 feet wide.

Snell.—Open cut, 300 feet long, 30 feet decp, and from 10 to 19 feet; wide.

Iron Star.~Open ent, 250 foot long, 16 feet deep, and 15 foot wide,

All of these mines had shipped large quantities of flux during the year. There were algo thirty other flux
mines of smaller size which had shipped small quantities. ; :

WEST TINTIO, DUGWAY, AND MOUNT NEBO DISTRICTS.
[Beptember, 1880,

The West Tintic diatrict ig sitnated from 16 to 20 miles west of Tintic district.
Uonsiderable work was done in 1872 and 1873, There have been a hundred or more locations, of which abou
twenty are held. The country rock is limestone, quartzite, and granite. Tho veins are usually large, and contain
lfnv-gmde galena and carbonate 0re, assaying from 12 to 20 ounces silver and from 25 to 40 per cem;.’ lead. Very
little has been done on any of the claimg except the Scotia. In early times this mine shipped to Homansville and
Stockton several handred tons of 70-0unce ore. Wood and water are plenty. The country is a good stock range
and ahout fifteen men divide their time between mining and pastoral pursnits. . | ‘ '

The Dugway district is 6o miles or more west of ‘Tintic district, It wag organized in 1872. A fow years Jater

a smelter was (s i iti i
: s“m-]tgr was ere(.f(:%d. - Tl_lere are said to e large quantities of galena ore, low grade in silver.  There are few
ocations, and the district is practically abandoneq,

[4 ) Satpd e " - . N N

a‘di;uif::; ‘;f‘c:iltxlxslfilf)otS;s%;zzatjﬂs 2; ;g]s:‘zilzed in .1870.'~ IL'_ 18 situated on the western slope of Mount Nebho and the
m:l de, 10 0f which T e (‘OI]Si(lb(" ﬁxten(.lmg: 15 miles nortl\1 of Salt Creek. About 130 locations have Leen
ocks I Tt s Thé o ;)ch ‘ mexa lg attention, and are stil] held by yearly assessment work, The countey
N nérrox;v-be(l(le(i lveins (.1%7 ;arl)?pa’ge and gﬂlena, ass&.\'iug._ﬁ‘mn}BlO to $30 silver and 55 per eent, lead,
Centommial, enoh llibViD"afe\Vllllhclr;}d . 2 Ifmnm_pal claims are the Olive Branch, Mount Queen, Germania, and
S, “thore s L ahbig lodgo them & €t of cuttings, Only 30 tom.s"of ore have ever .been shilfpe(], but, as o Mormon

Omewhere, for the country is just covered with cropyings,”

It wag organized in 1870,
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ROCK-SALT MINES.

In Salt Oreek cafion, 7 wmiles northeast of the town of Salt Creek, is the Salt Cavemine. It wag asmall cave from
which Indians formerly obtained their salt. The mine consists of an open ent from the level of the bed of the
ravine into the bank, 30 feet deep, 75 feet wide, showing a fuce of impure salt 25 feet high. From short tunnels
and shafts through the adjacent drift this had been proved to be a bed of salt having an unknown dip and thickness.
The salt is sometimes crystallized in transparent cubes several inches on a side, but it is nsually contaminated with
a very fine brick-red clay, and would not show over from 75 to 80 per cent. of pure salt by analysis. The overlying
stratum is a fine, blue, sandy clay. The salt is mined with a gad and sledge or by blasting with black powder. It
is sold for $4 per ton oun the damp'to the mills at Pioche, Silver Reef, Tintic, and formerly Park City. About
5,000 tons had been sold. There is another similar rock-salt deposit 6 miles farther up the cafion, which had
produced considerable salt. There are algo a few salt springs in the neighborhood which are worked irregularly
in a small way by boiling down in a vat or by solar evaporation.

GYPNUM.

This mineral is very abundant in Utah, There are small hills of it near Fillmore, Millard county, and beds of
it in Sevier, Iron, and Beaver counties; but it is only mined about 1 mile east of the town of Salt COreels. At this
place a bed of ity from 50 to 60 feet thiek, dipping 760 W, between strata of calcareous shale, is eut into by o cafion,
and exposed for 170 feet in height. It is of the fibrous variety, and is in some places pure and white. It is used for
the manufacture of plaster of paris in Salt Lake Oity. Sixty tons, worth §5 per ton at the railroad, were shipped
during the census year. '

SEVIER COUNTY.
ROCK-SALT DEPOSITS.

In a space of 16 miles along the ecastern edgo of the Sevier River valley, opposite the town of Salina, there are
soveral places where rock salt is found at the surface of the ground—at Willow creck, Salt Gap, Salina cafion, and
Lost creek. The Willow Oreek salt bed, 7 miles north of Salina, is the most important, and has been known and

-occasionally worked sinee 1850, Tt is an irregular group of low red mounds, 400 feet wide and 900 feet long. These
mounds are made up of the fine brick-red clay, sometimes containing fragments of sand and gypsum, remaining
after the large masses of sdlt have dissolved, Sometimes this red clay is many feet thick over the salt, and at
others the peculiar icy feeling of salt can be noticed after striking a pick into the hills. The country rock overlyiug
and underlying this salt bed is a sandy shale, Salt has only been mined in two places, 30 feet square and 20 feet

" high, on a small hill. 1t seemed to Le of the best quality, and was obtained Ly blasting, The other beds are

similar, but not go extensive., Doubtless there is a great salt stratum extending along the side of this valley, but
only cropping out in the above-mentioned places. These salt beds are not even claimed, but the roads to them
are owned, and a charge of from $1 50 to $2 per ton is made for blasting out the salt and the nse of the road. The
ernde material, as it stands in the bd»lln., is supposed to average from G0 to 75 per cent. salt. Only the best, that -
containing from 70 to 90 per cent., is shipped. The market has been Pioche, Nevada, and Silver Reef, Utah.

The total production is estimated at 1,200 tons, and that of the census year at 800 tons. There are some salt

springs in the neighborhood, and some small rude salt works, where the roek salt is dissolved, settled, and boiled
down, producing 30 tons of table salt per year.

MILLARD GCOUNTY. e
SOLAR SALT MARSIL

~ The Solar salt marsh is in the northwestern corner of the county, 80 miles west of Desevet station, on the Utah
Southern railroad extension, and is 6 miles long and from a quarter of a mile to 13 miles wide. It has been owned
and worked since 1872, The salt has been shipped to Pioche, Ward, and Cherry Creek, Nevada. In the spring the
marsh is covered with water, which, upon evaporation, leaves an efflorescent crust of salt several inches thiek. It is
' shoveled into wagons without cleaning. The average yearly yield is said to be 500 tons.
Considerable salt is also collected in dry seasons on the borders of Sevier lake. ;

SALTPETER.

Saltpeter occurs in eaves in lava near an old crater 14 miles west of Fillmore. There are five or six caves 25
feet wide, 100 feet long, and from 8 to 15 feet high., Thefloors are covered with a guano, in one place of a thickness
of -3 feet, which analyses have shown to contain from 7 to 20 per cent. of niter. There is a small spring 1 mile from.
this place, but no attempts have been made to Work it. Some niter was made by Mormons in 1855 from guano in
similar caves in Washington county. ' ‘
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SULPHUR BEDS OF GORDON MINING DISTRIOT.

The Gordon mining district is in the sontheastern corner of Millard county., Cove Oreek Fork, the town of the
district, is 25 miles north of Beaver. It wasorganized in 1872, A few locations, showing traces of silver, had heen
‘made. No work of consequence was done on them, and at the period under review it was solely a sulphur distriet,
The sulphur beds are 22 miles east of Black Rock, on the Utah Southern railroad extension,and are 6,500 f{eet
above sea-level. The first sulpbur discovery was the Cleveland claim, in 1870. It is situated on a small flat 3
miles south of the other elaims, and is said to contain a small mound having large quantities of erude alum. It is 50
acres in -extent. The remaining fourteen claims are 1,500 by 600 feet each, and were discovered in 1872, They
all occur in a triangular area, 1§ miles on a side, where the slope of the hillsides terminates in small flats. The beds
seem to extend into or under the adjacent hills of guartzite and siliceons limestone, There is an old crater about 4
miles to the southwest of the group of claims, Only three outcropped, the remainder being discovered by the
whitish appearance of the surface, which the scarcity of vegetation disclosed. The sulphur is found from 2 to 12
feet below the surface, covered by surface gravel and a layer of whitish earth (acid-eaten rock), containing fragments
of guartzite and gypsmm. In some places it is quite pure, and te all appearances the beds should average 50 per
cent. sulphur. In two beds there are crevices through which issue streams of warm air containing much sulphurous
acid gas. The size of these deposits, as far as proved by small openitigs, is from 2 to 20 acres ; but they may extend
several hundred feet beyond the known limits. A shaft had penetrated the sulphurin one bed 16 feet, but in no
place had it been bottomed, The developments consisted of a few cuts and holes at each deposit, done as assessmont
work. No sulphur had been shipped, except a few tons for sheep-dip and for local leaching works.

DETROIT, SEVIER LAKE, AND SAW BACK DISTRICTS.

The Detroit mining distriet was organized in the fall of 1872 as Drum district, but was abandoned until
reorganized under the name of the Detroit in the spring of 1879, There are large copper veing in limestone and
granite, the ore containing a few dollars per ton in silver and copper. The claims are the Howzird, Gray Eagle,
and Mammoth., The first mentioned had several hundred feet of enttings and had from five to ten men employed
during the census year. The camp is 30 miles northwest of Deseret station.

The Sevier Lake and Saw Back distriets, in the range west of Sevier lake, were organized in 1872, They
contained few locations and had been practically abandoned.

PI UTE COUNTY.
OHIO DISTRICT.

The Ohio mining distriet is a few miles square and includes several precipitous ridges and deep gorges on the
eastern face of the Mount Baldy range, 90 miles south of Juab. It wasorganized in 1868 or 1869, and reorganized
in Angust, 1872. There were one hnndred and thirty locations on the records, but not a quarter of that number
are still owned. Marysvale, 6 wiles from the mines, in the valley of the Sevier river, is the district post-office
and the settlement from which supplies are obtained. The veing are mostly bedded veins lying almost horizoutally
between strata of limestone and qrartzite ; but some fissure veing in granite or porphyry are found. In general, they
are of medinm size and grade, and undeveloped. About twenty-five men were prospecting in the distriet in the
census year, Water is abundant and agricultural products are cheap. The altitude of the claims varies from 6,500
to 8,600 feet. In 1872 a 2.stamp mill was erected by the Pi Ute company, but owing to the inexperience of the
mmanagers it was a complete failure. TIts machinery has long since been scattered over the country, and the district
is without: reduction works. _ :

The following are the principal mines of the Ohio district:

i
s, longihog | Copdition st tho oo C Honae
Feet.
Coppor Belb v.eeeveanniinnn. 280 | Aotive............ .. | Ore nssuys $200 gold and about 200 ouncos sitver; 20 tons shipped prior to June, 1880; much sinee.
Wobater and Homestead... .. [0 BN 1) c R ..| Ore asgnys $12 gold and $58 silver, average.
Great Westorn ....oooouvnen, b 150 |. ..| Oro assnys $20 to $150, per ton,
Morning Star Group ......... %00 |....... Ore high-grade mill; few tons shipped in consna yonr sold at $120 per ton.
Buecher. coaiecennsraansananan 500 Ora nverngos $25 par ton.

o Shafta; also eross-cats, sto, b Shaft,

The Chattancoga, Belle of"the Vale, Mohawk, Belle of Monroe, Fillmore, Silver King, and others are for the
most part “blanket” veins, between limestone and guartzite, containing from 6 inches to 2 feet of smelting ore,
agsaying $40 on the average. These had from 100 to 250 feet of cuttings, but had never shipped any ore.

Cinnabar float has been discovered in this district, but no veins have ever been found. .
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MOUNT "BALDY DISTRION.
[August, 1880.]

The Mount Baldy district adjoins the Ohio distriet on the north, and extends along the precipitous eastern face
of the same mountain range for 8 miles. The general features of the country, topographical and geological, are the
same as those of the Ohio distriet. It was organized September 18, 1878, and the records show one hundred and
ninety locations. Aside from the ore of the Deer Trail and Pluto, no ore has been shipped, only a small amouant of
prospecting having been done. Wood and water are very abundant, and on the whole the district is a very
promising one. On the bench at the base of the range and above the river bottom lands, there are extensive
banks of drift gravel and bowlders, which, it is said, will give the color of gold anywhere. A little was washed
ount by Mormons as early as 1862, It prob&bl; would not pay to hydraunlic it at present.

The Deer Trail mine is situated on a very steep monntain side, 1,500 feet above the Sevier River valley, 5 miles
southwest of Marysvale. It was discovered in September, 1878, by a piece of float ore found on a«leer’s trail, and
wus the first location in the distriet. It was worked steadily until July, 1830, when it was bonded. It has been
idle most of the time since. The property consists of the Deer Trail, Green-eyed Monster, and Cliff ¢lnims on the
same vein ; the Pi Ute and Red Pive claims on a parallel vein on the bloff 1,000 feet above ; two 5-acre mill sites and
a saw-mill site. The vein is both a contact and a bedded vein, between a limestone hanging and a quartzite foot
wall, dipping southwest from 70 to 200, The dip increases with the distance from the face of the mountain. The vein
is continnous for a distance of 4,500 feet. One body of first-class ore, from 1 foot to 43 feet thick, onteropped at
the surface. Its shape is that of an equilateral oblique-angled parallelogram, 120 feet on a side, having one corner
cut off. In the center of this there is a barren triangular space 706 feet long and 50 feet wide at one end. The
ore is a soft, friable, greenish-yellow ocher, containing the products {rom the oxidation of lead, iron, and copper
sulphides. It agsays about $8 gold, 8150 silver, and 35 per cent. lead. The second-class ore is o hard quartz,
assaying about $2 gold and $48 silver, and is still on the dump. The mine is opened by five tunnels, which
explore the ground only 120 feet horizontally. The total openings are about 1,200 feet. The exact product
eannot be stated, but was a few hundred tons. The cost.of shipment to Salt Lake City is $21 per ton.

The Green-eyed Monster is the northern extension of the Deer Trail, In this claim the vein suddenly enlarges
and the ore is of lower grade. The dimensions of this body, as far as known from the large amount of prospecting
done, are: Thickness, 35 feet; length, 280 feet; and widtl, 160 feet. This body of ore is an iron-stained, seamy
quartz, with clay and much talcose matter. ['rom a large number of assays that have been made it is estimated that
the entire mass would average from $20 to §- ;3 per ton, one-third of the value being gold. There were about 2,500
tons of this ore on the dump, which had been taken out in prospecting; and it is estimated that there were 75,000 tons

‘in sight in the mine, There is a fine water-power, but capital is needed to build a mill. In this ore body as also

in that in the Deer Trail, there are crevices from 1 inch to 10 inches wide, which furnish excellent ventilation to the
mine. The sides of these crevices are {frequently covered with an earthy oxide of manganese and beautiful crystals of
wulfenite. The claim is developed by & 120-foot shaft and a 283-foot main working tunnel. The extreme extent
of development is 330 feet north and south, and 280 feet east and west. The cuttings aggregate 1,800 feet. No
ore has been shipped. During the census year about twenty-five men were employed at from 82 50 to 83 50 per
day. On the ground claimed by this company there are several undeveloped bedded veins showing from 6 inches
to 3 feet of an ocherouns lead ore assaying $45 per ton,

The Pluto mine is on the mountain side above the Deer Trail. It was located.in June, 1879. It is a 20-inch
vein in limestone. The ore contains horn-silver in which particles of gold are visible, Seven tons of the sorted oro
had been shipped and averaged about $100 gold and $200 silver per ton. It was ounly developed by a 40-foot
incline and an open cut 6 feet wide and 240 feet long on the face of the bluff.

The Lucky Boy claim on the side of this mountain contains small bunches of selenide of mercury in limestone.
This is a rare mineral.

Other promising prospects in the district are the Alma, Plata de Mina, Uncle Sam, Rothschild, Clyde, Crystal,
and Monte del Rey.

COPPER,

Beds or “reefs” of copper ore, from 1 foot to 7 feet wide in caleareous sandstone, are reported in Rabbit valley,
80 miles east of Marysvale. Specimens assayed 33 per cent. copper, with no gold or silver.

ANTIMONY.

The writer was not able to visit the antimony mines. The following information, however, has been gathered
from various sources, and is considered reliable. There are eleven locations, eight of which hzwe yielded ore, on a
flat bedded vein in calcareous sandstone and shale, near the summit of a table mountain or bench on Coyote creek,
9 miles from Clover Flat, and 40 miles southeast of Margsvale. They were located in May, 1879 and work was
begun in the following September The vein or bed is 8 inches thick, and contains pure fibrous stibnite, somewhat
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oxidized in places. This assays only about a dollar in silver. The first lots of ore were gathered from the surface of
the great heaps of débris. The only work consists of a few tunnels from 10 to 20 feetlong. About 100 tous have been
shipped. It was said to sell in New York or San Francisco for $85 per ton. The cost of transportation to Salt Laka
City is 26 per ton. ' ‘

BEAVER COUNTY.
SAN FRANOCISOO DISTRICT.

[August, 1830.]

The San Francisco distriet is situated in the center of Beaver county, about 225 miles south-southwest of Salt
Lake City and 98 miles northeast of Pioche, Nevada, The district is about 7 miles square, and lies upon hoth flanks
of asmall range called the San Francisco mountains. It was organized August 12,1871, but was of little importance
until 1876, a year after the discovery of the Horn-Silver mine. I'risco, the town and post-office, has about 800
inhabitants, and is the terminas of the Utah Southern railroad extension,

The country rock of the range consists of crystalline dolomitic limestone on the south, granite in the center,
and a light-red quartzite on the north. The entire eastern slope is overlaid by a voleanie rock, which has perhaps
erroncously been called trachyte, a short distance above the level of the valley. Still farther east are extengivo
beds of tufa. The water in the district is very bad aud scarce. Boilers with flues cannot be used, or at most but
a few days, owing to the great quantity of scale formed. Drinking water is brought on the railroad from Black
rock, frow 30 to 40 miles distant, or hauled 10 miles from springs in the Wahwah range. :

About seven hundred and forty locations had beennade in the district, but not over two hundred were claimed
at the time of the writer’s visit, and not over thirty had $500 worth of work upon them. The prineipal mines of
the district are the Horn-Silver and the GCarbounate. ‘

TuE HORN-SILVER MINE.—This remarkable body of ore was discovered September 24, 1875, by James Ryan
and Samueel Hawkes. They sank a short shaft 30 feet in the ore, which came within 10 feet of the surface, and,
fearing that the ore would fail, sold for $25,000 to A, G. Campbell, Matthew Cullen, Denuis Ryan, and A. Byram,
on February 17, 1876, These persons sold ore, erected smelting works, developed the ore body in the mine, and in
1379 sold the greater part of their interest at the rate of $5,000,b000 for the whole property. The Hovu-Silver
Mining Company was incorporated under the laws of Utah on February 17, 1879. The capital stoek is 10,000,000
in 400,400 shares. The property of the company consists of the Horn-Silver claim, 1,440 by 600 feet, patented ; two
blacre smelter sites'in the town of Frisco, also patented ; a complete three-stack smelting plant; refining works at
Chicago, 1llinois; some iron flux mines near Frisco; charcoal kilns; a 40-mile telegraph line to Beaver; two largo
stores in Trisco; and other minor property, Two very elaborate reports were made upon the property in March,
1879, one by W. A. Hooker, E. M., and one by Henry Cummins. The following are extracts embracing the
principal portion of Mr. Hooker's report :

The vein is traceable for about € wiles from the southeastern end of the Grampian mountain to the point where the dojowites give
place to granite, with o general course of N, 10°' W, S8ix locations have been made within these limity, but no extensive or valuable hody
of ore has ag yet been found, except within the lines of the Horn-8ilver claim, althongly comparatively little work has been done npon the

others. In addition to these is o claim called the Grampian, adjoining the Horn-Silver on the west, an earlior location upon a vain in the
lime roek, from which valuable ore has been talken,

The width of the vein on the Horn-8ilver property is somewhat obscured at the surface, Af the point of disecovery, however, it has
a width of from 40 to 60 feet, and croppings of galena were seen throughout the length of the claim and beyond, On the oxtensions
nortl aud south no considerable amount of ore has been discovered up to the present time, the few shafts and tunnels whieh have heen
driven disclosing principally oxides of iron. Float ore has, however, besn found all along the surface, especially on the sonth extensions,
The general conrse of the lode, as was said, is N. 100 W, but the limits of the ore in the few places where they have heen reached in the
workings of the mine do not always conform to this direction, The lode dips to the eastward (N. 800 .) at an angle of abont 70° from
the horizontal, so far as can at present bo determined. Iisfoot wall shus consists of Iayers of qnartzites and dolomites, while the hanging
wall is & partially decomposed [so-called] trachytic material, With these circumstances it would be anticipated that variations in the
dip and direction of the wall would occur at various points; espocialy is this true of the foot wall, the softor parts of which—the
dolomites—are more readily decomposed and eroded than the quartzites, causing variations in its lines. The width of thoe lode is
therefore found to vary at different points. The shortest distance that can be mensured between walls in the present workings is 28 feet,
bution the same level to the northward it widens shortly to npwards of 60 feet, and in the lowest level, the fifth, as will be seoen, it ia
probably even greater. Both wills are covered with a dry ferruginons clay which serves to indicate the approach to the wall-rock. The
foob wall has not heen penctrated by any of the workings, but the hanging wall has heen pierced for a distance of 200 foet or more by a
dritt conneeting the third level with the new shaft, It discloses the following material: Adjoining the ore from 20 to 25 fect of clay, shained
with oxtdo of iron, followed by 30 feet of tough blue clay which required the use of chisel-pointed picks in driving through it; this
blue clay becomey gradually harder, finally merging into a decomposed trachytio mass which continues to the end of the drift. The
new shaft is sunk throughout in this last material. Tis color is a reddish-gray, and it disintegrates somewhat on oxposura to the sir, It
contalns rounded pebbles or fragments of trachiyte in size from that of a nut to masses soveral feet in dinmeter, At one or two points in
the drift hard unaltered trachytic rock was met, but sach appeared to be rather fragments than roclk in place. Undoubtedly, at a greater -
depth, the country rock #i11 Lo reached compact and dense, separated from thoe ore by selvedgoe clay,

Ay to the lode itself, the orefilling this immense fissnre is of two general kinds or classes. The larger portion, whieh is distingnished
as amelting ore, is soft and earthy, consisting of sulplate, oxide, and carbonate of lead, all carrying silver. The smaller portion isheavy .
apar (sulphate of baryta) earrying chloride of silver, sulphide of silver, and ruby silver—the richest silver minerals. This sparey ore is
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found on the side of the hanging wall in the upper part of the lode,
affected the remainder of the ore by its position and the refractor
will be noted beyond, the entire deposit of ore within the
component parts,

It is a very noticeable fact that up to the present fime no wall fragment, ““horse,” or waste rock of any extent has been encountersd

in the deposit of ore. The material filling the vein is silver-bearing from wall to wall., There is no waste dump at the surface, and none

of the contonts of the lode as yet broken down have been so poor in silver as to be thrown away or used for gobbing up. The mine is
ontirely dry, and likely to remain 8o for a considerable depth. Ct

and has been protected somewhat from the decomposition which has
y nature of the material. With this exception, and one other, which
present limits of the mine has undergone oxidation and rearrangement of its

B}

DEBCORIPTION OF THR MINE,

The prineipal working shaft is near the center of the claim, ab the discovery. It extends vertically 113 feet 6 inches to the bottom
of the third level. The first lovel is ab a distance from the mouth of the shaft of 46 fest. At 27 foeb 8 inches below, or 73 feet 8 inches
from the surface, is the second level, and 39 foet 10 inches below this, or 113 feet 6 inches from the surface, is the third level. The fourth
lovel, 91 fuob 8 inchos below the thivd (or 204 feet 9 inchoes from the surface), is connected with it by three winzes. The fifth level is 50
feot 4 inches below the fourth, or 255 feet 1 inch from the mouth of the working shaft, The old shaft lies 145 feet to the northward of
tho working shaft., It was continued down to the line of the geeond level and connected with it by o drift, The length of the old shaft
18 100 feet 7 inches, the surface being higher hera than at the working shaft, and if the depth of the fifth level he measured through the
former it will show a gain of 26 feot 11 inches, or a total dopth of 282 feet,

The ore thus far removed has been taken from hetween the fiest and third levels (the lower levels baving been driven merely to
explore the vein), and the space thus loft vacant has been timbered up seeurely by 12-inch timbers in square sots 5 feet by 5 feet: 8 inghes,

centgr to centor, and 6 foot 10 inches high, except the track floors, which are 7 fost 2 iuches in height.
* * ¥ * - * H »*

The fixst level is 46 feet bolow the track at the surface. It is entirely in ore, no wall or in dications of wall appearing, From the
northern side a Arift is run 42 feot, from which a short elbow extends 21 foeb in length, On the southern side a crooked drift has also
Doen driven 56 foet. This exposes for the most part sparry ore, which has its greatest development in the southeast portion of the mine.
In this neighborhood the ore referred to is erystallized and compact, and when in this condition its limits are quite distinet, The length
of the tivst level from oud to end in » straight line is 192 feet.

The soooud level is 73 feol 8 inches from the track at surface. On the northern side is o dvift 148 feet in length. This connects with
the old shafl, and at the end of the dvift & winze connects with the third level, Here is observed the ferruginous clay and other signs
denoting probable proximity to the hanging wall, It is the only point on this level where any such indications are afforded. The
southern end of tho lovel likewise consists of & short drift, having a course of S, 40° 1., 21 feet; nearits entrance occurs erystallized sparry
ore merging gradually towards the north into a partially decomposed mobtled ore, earrying more or loss lead with silver; the remainder
of the material exposed in this lovel is smelbing ore. The total length of the second level, from end o end, measured in a straight line,
16205 feet, or following the sinuositios of the drift, 326 fost.

The third level is 113 teet 8 inches from the surface at the working shaft. . The shaft is lagged at the bottom a8 elsewhere, but the
ool wall was undoubtedly reached by ib; indesd it is probable that the foob wall is quite near to the timbering all along the westeru
#ide of tho level. This could not be absolutely determined, as the boundary is concealed by lagging. A driff in the northern end of the
Tevol hns a longth of 99 feot. The southern end connects by a winze with the second level. In the ends of Doth the main and side drifts
are signs of proximity to the foot wall. As was remarked, the hanging wall is indicated at the top of the winze referred to on the second
lovel, I these indications ave correctly interpreted the vein would have s width here of from 35 to 38 feet, but I do not consider it as
definitely settled that sucli are the limits of the ore body in this part of the mine. Excellent ore ia exposed throughout in the above
winze.  The southern end of the third level consists of o drift 56 feet 6 inchos in length, - Neax the beginning of it, on the western side, %s
appurently foot-wall clay, and in the end of the drift is & similar material, probably marking the approach to the hanging wall. T‘hlS
level is connveted with the fourth by three winzes, numbered 1, 2, and 3, Near the latter commences the drift already described, connecting
with the new shaft. Tte course is 8. 86° E., 190 feot, and 8.61° E., 24 feet, A commodious station is built here, 16 feet Iy 20 fa-nq 12
feot high, Betweon winzes No. 2 andl No. 1 oceurs the white mottled ore, which merges near winze No. 1 into sparry ore, q011t1n111ng
Boyond for seven sets of timbers, The material in $he north drifé consists largely of mottled ore. . . .

The total length of the third lovel in a straight line is 300 feet, or taking into account the irregularities in the drifts, 310 feet.  These
measurements have of course no reference to the drift connecting with the new shaft, ] )

*  The fourth lovel is 204 feet 9 inchos below the surface at the working shaft. Fourteen sets of timbers have been placed in the south
eud of the level, the rest consists of irvegular galleries, all in ore. The sparry ove, bafore described, does not appear 'on t_hls ‘:ievol, but
wo have in plaee of i, 4. 6., oceupying the same relative position on the east or hanging-wall side of the lode, an ore cllifem.xg in severfﬂ
respects from any before mentioned. From the fact that n small amount of it—abont 100 tons——w:{s treated m'th.e lea?hxpg woﬂgs in
Frisco, it has been designated at the mine as leaching ore. It carries a very fair amount of silver, and its eha,rafztemstws will be d.escnbed
in detail boyond, The main drift of the fourth level has been driven on the boundary line batweenat.he smt.sltmg and Fhe leaching ores.
From the south end of the timbering a drift has been started in the direction of the new sha;f#, 40 foet 8 mch&':s, which penetrates th(} ,
hanging wall from 6 to 10 feet from its end. Woe have, at this point, the opportunity ?t meaguring the' exact width of the vgm;o‘m? o‘T
the fow places in the mine where this can be done. It has here & width of 45 feet homzontall.y. At this end of the level anh al _]gmmE
the foot-wall elay the smelting ore has o thickness of only 6 feet in the narrowest point. It widens out, however, to the northward, zlm
near winze No. 2 is some 25 feot thiclk-—soft, pure, oxidized ore. The so-oalled leaching ore comprises perhaps half of that exposed in
this level, .

.Bet.iveen the north end of the level and winze No, 1, on the east side of the drift, is a considerable 'amognt of su'lphlde of lead and
antimony, This material has been preserved from the oxidation which the greater pa,r‘t of the ore contained in the {llnne has undergone.
It carries aboutb 60 per eent. of lead, from 6 to 10 per cent. of antimony, some iron, con.sxdera,ble zine, and b_ut little & xée;'h ) .

How extensive this deposit is cannot be determined without further expl9mbmn. Two or three pieces ox{ly o_ ‘o e ml{?:,r&)ea.red
observed in the upper workigs, although it was carvefully searched for, and these pieces 10 lz‘\,rger, th.ﬂ.n. the fist, m(:lc a; 11 ) a; nroes cl;lrr L
on the fifth level it is to Le hoped that it will be found bo conﬁne itself to small limits, It is interspersed with lead o ying
consider ilver, ag will be seen hereafter. : L . :

Thl:]l)cii;gr 21”1;116 fourth IZvol, in a straight line, is 220 feet, or, following the curves of the main ga;llery. and southea]s:: inft, 245ti"eetl3
6 inches. The feurth level is connected with the fifth by a winze, starting 42 feet 5 inches.easterly from .wmze‘ No.hQ.. N ii_s & vel(i ;ca
dopth of 50 feet 4 inches below the fourth level. It begins in leaching ore, but runs gbortly into soft smelting ore, which eonlinues down
to within o short distance of the bottom.

voL 13 30
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The fifth level consists of a single drift which has been started in the direction of the new shaft, having a course of 8.75° E,, and &
lenpth, at present writing, of 68 foet 10 inches. It does not run directly across the lode, but diagonally, yet it proves the vein to have a
thickness here equal or greater to its widest extent above. The west end of the drift is in foot-wall olay, but it does not penetrate the
" hanging wall, and only reaches leaching ore sorne 10 feet from the end. Should this leaching ore have the same thickness here as on the
level ahove, the width of the vein would be some 90 feeti; whether it will attain such dimensions remains to be proved. The greater part
of the drift discloses excellent smelting ore, which, near the bottom of the winze, merges into foot-wall clay

The Horn-Silver ores are distinguished at the mine as milling ore, smelting ore, and leaching ore. The latter, however, is properly
also a smelting ore, but-as it has certain features different from the rest, the name, although not altogether a correct one,will bo retained
in this report.

The name milling ove has been applied to that portion of the ore consisting essentially of heavy spar carrying ehloride of silver,
sulphide of silver, and ruby silver. It includes hoth the sparry ore so frequently mentioned and that deseribed as mottled ore, Losides
certain other varieties found adjoining or interspersed with these. '

The term of milling ore has been adopted becauss, being for the most part free from lead, it is adapted to the milling process. Tt
may, however, be smelted also, and is thus treated at Frisco, While the crystallized sparry ore consists wholly of sulphate of baryta,
excopt of course the silver minerals contained in this gangue, the mottled ore containg move silica, and, as will be seen, tho gangue of
some varieties of thé milling ore is made up principally of silica. The milling ores constitute the richest portions of the deposit, earrying
from 75 to 200 ounees in silver per ton in gquantity, while smaller samples run info the thousands.

"The smelting ores proper eomprise the greater portion of the ove mass. These are soft and earthy, conms’ﬁmg essentially of sulphate
of lead, with some plumbic ocher and carbopate of lead, all earrying silver., They have no gangue rock or vein stone, unless tho silica,
oxide of iron, and alumina (forming a sort of clay) e reckoned as such. The amount of lead and silver contained in these ores varics
somawhat between cortain limits, the lead running from 30 to 60 per cent., and the silver from 30 to 75 ounces per ton, In order to
determine the relative proportions of the different ingredients and impurities of this ore, o sample was submitted to Mr, 8. B. Newberry,
E. M., of the School of Mines, New York, tor analysis, who reports as follows:

ANALYSIS OF HORN-SILVER ORE No. 1.

. Por oont.
MOIBEULS + e cavv avmes cemusn cmrons mnrsmnene s A P emme e rana. Undetermined,
T U D P RPN 15 | {
Sulphate of DATIMIL «uvuu cuas cvre et mmne cemme s wdoces tanmas cam e snaaaa saamos umenn saranesaennsanenanennnneanes 0,40
Sulphate of Tead - . o oee oo ii e it cimeae et sammesanneas mmdenevememnnnananacevanmeseianasanns tuns aana T4 81
Se8qNIioXIAG OF IPOIL « o ont cavars cvasmann carces canm samm o smncm e cmma o cuabaaumsssmnan sammmnannnne annnnene e B0
Sesquioxide of aluming ..ot ol i cin e iineaiectame e cataeten ammarananeeaan ansonsanunnasnnennnnce L T]
Sulphide of AnbIEOIY -« - cavens careecee sere tamaneasmrnscacncosenmasoarecans sammme saneansnanscnmmnssnanas anna 0037
BUIPDIAG OF ATBODEC o nv e en e ve ee e cmee ae s s e eeen ne ne e anan o mma anan an e o m e mnanoeacmnennmannrannnnnonns 112
Lime andimagnesin -2 .. eeee cc caoiunmmiuns sameat seenaeamaessammen cammet sanmed vasauosnanasacnsnnnnavenansa U D0
CarhOonie aeid. . oot iteie s cini e ceae s aecmaasaesenuoneasanaanacnnsnn nansenen mesannnannsanansannsanasnans 0. 02
Silver (by fire assay 78,33 per ton ==) . cvvrevinn ioecn ceen e  emae emdaca ccedsanamssnense anvnee amnean anen nnan 0.33

99, 62

“No zine was found ; the quantity is certainly very small and did not show itself, although a specinl determination wus made to
ascertain it, The metallic lead, arsenie, and antimony in the ore are as follows: "

Per cent,
7 N RN LD UPIDR R o | 3811}
T 1) SRR ONPURRPRI | N8 {12
Autlmony....-. 0. 26

The mnouub of moisture in the ore is ver, y small, the average of the run-of-mine heing less than 3.5 per cent., and the sample analyzed
above had been thorcughly dried. .
‘ The so-called leaching ore has been referred to as ocenrring on the fourth and fifth levels. It is somewhat distinet from any of the
ores previously described, and quite different in appearance. It is more or less hard and compact; red, white, and yellow in color,
partial analysis of o sample of this ore was also made by Mr. Newberry, showing its prineipal ingredients. The following are the results:

PARTIAL ANALYSIS OF HORN-SILVER ORE No. 2.

Per cont.

B it it i it e it eieite e iineineumceariua-msasseemerecnasasasasnecnnnaranvenaaranenananenas 47,90
Sulphate of DATIHIN . . oo o i i ceman taccanascmacamecanannse cmammeonm—assanman wasr nasan [ 2.71
Sulphato of 1680 con e aae i etiin it i it iaicer te et mmr s emaamasariun sansamunasraanenanis enananns sean unes 28 B0
Sesquioxide of aluming . oo oi. i e ittt cammeeaenn .. emaman twmmne - vmmmen amm———— . ennn . ey 12,50
92,01

#In addition to these constituents the ore contains a little zinc, carbonie acid very little, more arsenic and antimony than orve No, 1,
a trace only of lime, and a small but quite noticeabls amotint of magnesia.”

While these are the main distinetions in the character of the Horn-Silver ores, the lines between them cannot always be drawn o
closely. They vary greatly in different parts of the mine, sometimes in very short intervals, rich ores alternating quickly with leaner
ones, and pure smelting ores with those confaining nolead. That which has, for convenience, been designated as mottled ore often carries
considerable lead, and is more proporly a smeltm g than & milling ore; and much of the leaching ore contains less lead than is shown in

_ the above analysis.

The ore coming from the mnine hsus with the exception of the sparry ore, a yellow color due to sulphate and oxide of lead, the more
siliceous portions somewhat hard, but the bulk of the run-of-mine is guite soft. It s difficult to mako an estimate of the relative amounts
of the different kinds of ore found in the different workings, and impossible to give an exact one. The amount of pure crystallized heavy
spax ore at present disclosed may be stated at asbout 2,000 tons; that described as mottled ore ocoupies much more space, and the so-called
leaching ore comprises at least half of the ore disclosed on the fourth level.
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The following figures were takon from the company’s hooks:

LOTS (AVERAGING 400 TONS EACH) ASSAYED AT THE SMELTER FROM JANUARY 1 TO FEBRUARY 14, 1879,

Date, Lot. Desoription.  |Bilverperton.| Lead.
Qunees, Per cent,
Jon. 2| No.80oee.vivvurnvannnnsen.. | Milling ove ....... 07, 20 21,00
Jan 21 | No.8l..ovvirvvinmevnncne.oo.| Load ore..c.onoe.. 43.74 45,00
Joan, 22 | No.31....ieeeneininnninnens Milling ore «.een.. 80,91 6.00
TFob, 4 | No.B2.oooveiinnirmrncninanes Load ore,......... 41,81 47,00
Feb, 4 | No.82.ooonrrmaimnceeenn e Milling oxe ....... 136. 08 7.00
Teb. 14 | No.3B..oenmneniiiilenian Load 0T6.aveeunn-. B8, 88 40, 00
Average of allores.. ....o femrecncincnnceninee, 74, 52 20.16
Average of milling oros....|coceeeriennniiaainn. 107.73 11,88
Average of smelting ores...{veenercvacnnennnen.. 41,81 47.00

The average of 1,271,685 tons reduced by the Frisco Smelting Company up to Mareh 1, 1878, was: Silver, 44.66 ounces per ton;
41,11 per cent. load. :

The average amount contained in 5,611.864 tons reduced by the same company from Mareh, 1878, to February 1, 1879, was: Silver,
44,48 ounces per ton; 40.83 per cent. lead,

The ore reduced in the company’s smelting works from Degember 15, 1877, to Janunary 1, 1879, comprising B,606.546 tons, contained
an average of: Silver, 49.86 ounces per ton. The average of the three lots last given, s total of 15,580 tons, is: Silver, 47.75 ounces;
lead, 38.25 per cent. . .

The quantity of ore extiracted up to February 1, 1879, is given as 22,712 tons, During Fobruary about 90 tons daily woere raised,
making a total of 25,000 tons of ore, The extraction of this 90 tons was barely enough to keep the mine in good shape and prevent the
breasts of ore from crowding too much upon the timbers. . The present expenss of mining is low, We have ns the cost of taking out 80.
tons daily: ’

7T T PRSP $144 00
Timbering, 90 tons, st 82 cents PEE TOM . o oot oot et i iat tntecner cmemn e mane arme ammaeecaaaanmae smanas 73 80
1 0T QR P 7= 1T L T P U PN 6 00
Supplies and incidental eXPeNEeR. covu ' o e e i i aet viaoae nrer caee cnan camaasam e e aves seas ar s anan 50 00

OBRL s« e e e e e et i tcume s bar e miee eme mmas ek s e s e amo s et aanaeseean baes omaann 273 80
Costperton.........‘.....-_....-...........................-...............;............................ 305

The expense of mining the 22,712 tons up to February 1 was, of course, somewhat higher, amounting to §4 46 per ton. This expense
included surveying and application for patent, mail service, the initiatory expenses of the enterprise; in short, all the expenditures of
the mine up to that date,

Of the 25,000 tons mined abont 5,500 tons have been sold to various parties; the remainder has been treated in Frisco by the Irisco
8melting Company and in the company’s own works.

THE SMELTING WORKS,—The smelting plant of the company consiste of three shaft furnaces with 40 horse-power engine and bailers,.
one No, 6 Root’s blower, a Blake erusher, and other nocessary appurtenances,

The furnaces are placed in line with four dust chambers between stacks, or eightin all (6 feet by & feet 9 inches by G feet 2 inches each)..
The furnaces are cireular, the hearths being built of 'a fire-stone of excellent quality (voleanis tufa) found in the immediate vieinity, Twa
of the furnaces have the following principal dimensions, the third being somewhat smaller:

Tuyere line 0 eharging do0T. . in e s i et i me e tiet neensiemne mme mnes mmme e maan aaas 12 feet 4 inches.
Diameter of hoarth ... ... i e i e e ke ceea e aenna s 38 inches,
B T T G 60 inches,
Diameter at throat ......oouees ciee i e et et e s e sia e mea s e stk abe e e s 53 inches.

The furnaces ave provided each with five water tuyeres, 3-inch nozzle. The hearth below the tuyeres is protected by cast-ivon plates
arranged hexagonally, The stack is built of five-brick and common brick, supported by cast-iron pillaxs. Theaverage campaign is sixty
days. A single furnace only has heen run at a time owing to the searcity of water. Thosmelting of the ore ispreceded by a caloination
or reasting in heaps with wood, and, although it is far from being o complete roasting, it nevertheless puts the ore in good shape for
charging into the furnace, and has the great advantage of economy, The fuel used for amelting is an inferior quality of eharcoal. The
prineipal flux nsed is iron oxide from various mines in the neighborhood, and at present about one-sixth of the ore smelted consists of
milling ore. The product is from 6 to 9 tous of lead bullion per stack per diem, carrying an averago of 160 ounces silver to tho ton,
About 14 tons of matte are also produced daily, which, after a partial roasting, is eharged back into the furnace. Trom 1,200 to 1,500
pounds of flue-dust are saved daily. The following is the work for Januaxy, 1879: v

B8 T L3 T3 L R oY T 42 B B )5

Bullion Pro@uEed ... . ecie vuin cuvs munc temans maae sprn srnsramnne maar samnnn cmeamt s onnnsn cannen eens oo (0., 202, 1607

Ratio of ore to bullon ... ceer i i in it e e e e e e mea mmm e mmeeen e eaan i rane e 3.56

Trom ore u8ed oo oo it ieieeeenad ahe e anna e mnmeeaamasestavane hmmeranuans tons.. 320,495
Or 50.78 per cent of the ore. ‘

Amount of charcoal used ..... e e eeseeeecbree s, bushels.. 33,286
Or 46 bushels per ton of ore,

‘Wood for roagting and fuel.........c.ouns et e ean uams nmenamee e mmes MatEassasean nene ek nnne cords.. 239
Or three-tenths of a cord per ton of ore. . . :

Wear and 16ar par 501 0f 0I6.... .. ae e nt imrcn ime et ceeiae tens apre cate meenmeans s mrrnanansvamnes nenaen BL TR

Pay-roll per t0n 0f OTe . .c. coee iiin veie aicin e as cnnc et peumermes marmmrmcanaaaas saoecannnnanannaonancaes 4 7D

Total cost Per HON 0 OF6 - ..ol e ine i iitavasn etin ssaC s anekacnn smseasas bmnnesnannn s rarann anns 18 31

Cost per ton of bullion Produced ..euas eveeeencveaannes snnans T T LTI E e N ame ke et dmaenea e 65 05
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THE REFINING WORKS,—The refining works are located in Chieago, at the junction of Lumber and West Twelfth strests. They
have a capacity of about15 tous daily. The plant consists of :

Two zine-mixing furnaces, one 6 feet 8 inches by 10 fest, and the othel 4 feet 6 inches by 6 feet.

One lead-rofining furnace 6 feet 6 inches by 9 feet.

Four retort f;'umaces (Faber du Faur).

One small cupola furnace for reducing dross, ete.

Two cupel furnaces.

One small sweating furnace,

A b horse-power engine and boiler.

A Sturtevant blower, No. 4.

Assay offico, ote.

The fuel used is Lanrel Hill coal.

The works aro under tho control of Mr. A, Byram, and Mr. R. 8. Payne ig superintendent, and whilethe capacity of the plant isinadequate
to the requirements, the work nccomplished is excellent, and reflects credit on the judicious management of these gentlemen, ns the
following figures show. 'The refined lead produced runs from cloar to 4-10 ounce, and is generally altogether olear. The silver Lullion
ruws from 990 to 995 fine, and is said o be the purest bullion recsived at the New York assay office.

The loss in zine is less than 33 per cent, ; the loss in lead amounts to 7.52 per cent, and the loss in silver 1.65 per cent., or about 24
ounces per ton of bullion treated.’

The frﬂlowmg is the expense of treatment:

Co(ml O PSR . 2 ).
0 510
Incidental ........... P ereereaeemetcumsetes e 1 90

Total expenacs of refining per ton of DUIHON ...t vaeer toes tmeemr i cacvceanunsacn cdnnaannrvneananne 11 20

The refined lead sold in January for $72 per ton,

Between the time of this report and that of the writer’s visit, in August 1880, but few changes had taken place.
Mr, Hill had just been appointed manager, and many changes were expected. The explorations had not been
extended further. A large amount of ore had been extracted and the number of square sets necessarily increased,
A three-compartment vertical shatt, 200 feet east of the croppings, had been sunk 200 feet-and cross-cuts run to the
ore body. The total cuttings, not including stopes, then amounted to 1,900feet. Fine hoisting works, equal to any
in the territory, were nearly completed. They consisted of two horizontal engines of about 70-horse power. They
were coupled by a cluteh, or worked independently. The two boilers were of 60 horse-power, and of the Babeock
& Wilcox pattern. Sheaves 40 feet high, a flat steel-wire cable, 8% inches by % inch in section, cages, and safeties
were uged. The machinery was supposed to be capable of sinking 1,200 feet. A great cave into some of the stopes
below had occurred, leaving a crater-like opening on the surface 40 by 70 by 25 feet. The force employed during
the census year was about forty miners (10-hour shifts), at $3 50, and fifteen other workmen. It was the intention
to extract the ore in the future by contract at so much per car-load. The amount raised during the year was 16,0533
tons. The total product of the mine to the end of the census year was given at 29,380 tous. Its average product
or value was unknown; but a rough estimate placed the assay value at 45 onnces silver and 35 per cent. lead.

THE SMELTER.—Besides Mr., Hooker’s description of the furnaces, there are a few items which may be
‘mentioned. DBefore smelting, the ore is roasted in heaps of varying size, about 30 feet wide and 140 feet long
being an average. Cedar cord-wood is piled 4 feet high, 20 inches of ore is spread upon it, another layer of wood
1 foot, and a final 1 foot of ore, This requires two or three weeks to burn. One cord of wood for 3 tons of ore is
used. Wood costs $2 50 per cord. As the ore which comes from the mine is already oxidized, it is difficult to see
how this roasting effects it, except to volatilize some arsenic and antimony and to burn off some sulphur still
unoxidized. Inproof of this, the furnaces still continued to form large quantities of matte, as when treating imroasted
ore. In further proof, also, the following partial analyses, made in the company’s laboratory, indicate the same
result. They are averages of several analyses made. The samples were not necessarily from the same lots of ore:

Caleined i
or roasted
ore,

Raw smelt-
ing ore,

Per cent. 1 Per cent,

B O SN 80.2 36.7
Sulphur ..vvvvniiiniiann. 7.8 6.7
Sesquioxide ofiron........ 5.5 6.0
3510 0 . 24.2 19.8
. Baryta.ceeeeiamiiaiinenao.. 0 (I R
; Sulphato of barium «..oiifaaaanaen. .. 7.6
LiMe ceeeeeenncmime e 1B 6.3
Aluming..oooueieiiiiiiins 6.1 10.7
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Two of the furnaces are lined with a tufa found in the digtrict. The lining is 16 inches thick, and extends 8 feet
high. It usually lasts thirty to forty days. A new lining costs $130. The third furnace is a cast-ivon water-jacket,
vertical for 15 inches, and having a batter at the boshes of 6 inches per side in the remaining 13 inches. These
furnaces run with a closed front. A varying quantity of limestone and iron flux is used. The limestone is quite
pure, and costs $2 50 per ton. The iron flux is a limonite and hematite averaging from 55 to 64 per cent. iron. It
comes from the Wahwah range, Iron Springs, Star, Beaver Lake, and San Francisco districts, and costs about $8
per ton. The charcoal used is about 25 per cent. of the smelting charge. It is an inferior quality compared with
that used in the northern part.of the territory, and costs 18 cents per bushel for kiln and 16 cents for pit coal.
Heretofore no flue-dust has been saved. The lead and iron matte, which was quite abundant, is roasted in heaps
and resmelted. It is said that there iz considerable difference in the silver and lead contents of the mattes from
the stone and water-jacket furnaces. No regular assays have been made, but the average of a few showed results
in favor of the water-jacket of 24 ounces silver and 7.5 per cent. lead. Whether the charge in each furnace was
exactly the same or not is unknown. The furnace lead was §uite hard, and contained several per cent. of antimony.
Since the completion of the railroad cost of shipping to Chicago has been reduced to $33 50 per ton. Some partial
analyses of slag made at the company’s office are as follows:

March 28, May 2
1878. 1880. ' | g0’

Per vent, | Percent. | Porocent.

Silen «oveeeiiie i 82,8 86,1 20.3
Oxidoe of Iron .eovervenrnee. 46.9 44,1 46,6
| Aluming. ceee e cocenncennes 5.0 1.7 18,2
TIMO cemii it it ! 7.0 4,9 10. 4
Lond. vureeneinarsnconvonns 8.6 0,5 "

During the census year 10,6734 tons of ore were smelted, producing 2,886% tons of builion. Besides this about
4,000 tons of ore were sold to the I'risco company.

Owing to the high price of labor, lack of water, poor quality, and (,onstnmtlv inereasing price of ¢harcoal, the
company intended to shut down ’rhese furnaces and erect others at South Cottonwood. During the time of the
writer's visit one furnace was being run in accordance with a new smelting theory of one of the superintendents.
The experience of three years had proved that alarge percentage of iron was necessary to lux the Horn-Silver
ores. It was required as a bage to unite with the silicic acid, and also as a base to prevent the formation of rich
lead matte by forming a poorer iron matte. The new theory grew out of the desire to use less iron fiux, It may
De briefly stated as follows: “Smelting Ly chemical affinities is all wrong; the true theory is to melt the material
and let the elements separate by specific gravity.” In accordance with this theory very little iron flux was added
to the charge. As a result, a very large proportion of rich lead matto was formed. The furnace lead, lmwever.
was 80 lumpy and conmmmated with partially desulphurized galena that about half of it had to bereturned to the
furnace in the following charges. The exact percentage of loss during the run, as compared with the other furnace
running on the ‘chemical affinity” plan, could not be ascertained; but the “gpecifie gravity” theory was not
"Ldopted It is but just to the local manager and the superintendent of the smelters to say that they were opposed
to such experiments; but the indorsement of the theory by some of the principal castern owners or officers overcame
the opposition,

A ¢ draft furnace” to work Hom-Silver ore was bullﬁ in: 1877 by a private company. It was built like an
ordinary furnace, but had a flue extending up the side hill several hundred feet. It was hoped that this would
create sufficient draft to dispense with an engine and blower. A few tons of bullion was made, but the draft could
not be regulated. The fire would approach the surface of the charge and the bottom would “freeze .

A small leaching plant erected by a private company was completed in the spring of 1878, Some Horn-Silver
ore was worked raw, and from 40 to 80 per cent. obtained. A roasting furnace was erected, and the works then did
much better. The tailings were reworked, yielding 82 per cent. The leaching works were not altogether successful
and were shut down after a few wonths, having treated less than 150 fons. ‘

The Grampian is & prospect in the dolomite on the hill above and beyond the Horn-Silver. In March, 1880, it
was s0ld to a Chicago company, the Grrampia,n Silver Mining Company, for a round sum, and a considerable force
of men have heen prospecting sinee. A vein of ocherous lead ore assaying about $50 silver and some gold was
found near the surface, and followed down 80 feet, showing from 1 foot to 8 feet of ore. It then contracted, as is
frequent with ore bodies in limestone, and in subsequent prospecting had not widened again, Little btopmg had
been done. The mine is developed by a tunnel and an incline having a windlass, The total cuttings amounted
to 515 fect. Less than 200 tons have been shipped.

The Frisco Mining and Smelting Company was incorporated in September, 1879, and is a reorganization of the
Frisco Smelting Company. It has a capital stock of $2,000,000 in 80,000 shares. The company’s property consists
of one smelting plant in Frisco, the Carbonate group of mines in San 11 raneisco distriet, stone quarry, wood ranches,
charcoal kilns, furnace site, barns, wagons, and animals in the same district, the Cave mine and its group in Bradshaw
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district, and an iron flux mine in Rocky distiict. The smelting furnace was built in the summer of 1877, Ifis
sitnated in the town of Frisco and has usually run as a custom furnace, or bought ore from the Horn-Silver. The
plant is a complete one and consists of a Blake rock-breaker, a No, b Baker blower, two horizontal boilers, one
40 horse-power horizontal engine, several pumps, a shaft furnace and fue-dust chamber, a reverberatory flue-dust
slagging furnace, 10 by 36 feet, and five charcoal kilns adjacent to the works. The Horn-Silver ore which the
company smelted was roasted inheaps in the same manner as by the Horn-Silver Company. The company worked
the ere for $20 per ton, gnarantceing 80 per cent. of the silver and lead contents. The ore was smelted with an
iron flux from the Cave and other irou mines, and required about 30 per cent. flux and 46 bushels of chgreoal per ton.
About b per cent. of flue-dust was caught, assaying 35 per cent. lead and 30 ounces silver. The matte, of which
from 5 to 10 per cent. was formed, assayed about 20 per cent. lead and 30 ounces silver. It was roasted in heaps
and resmelted. The slag assayed about 1} ounces silver and 2% per cent. lead. The furnace force consists of
eighteen men on 8- to 12-hour shifts, receiving from §3 to $4.

The Carbonate mine is situated on nearly level ground oun the enstern side of the San Francisco mountains, 24
miles northeast of Frisdo. It was discovered in the autumn of 1878. Campbell, Burke & Donaldson bought it in
Febroary, 1879, for $10,000, sunk a shaft to the depth of 212 feet, and sold the property to the Frisco Mining and
Smelting Company in September, 1879, for $100,000. The group of flanking and overlapping locations consisted of
seven claims, 1,500 by 600 feet each, viz, the Carbonate, Ingomar, Rattler, Stepmother, Homestake, North Side,
and South Side. Some showed ore, but litfle had been done on any except the Carbonate. This wasdiscovered by
trenches dug on the surface of the ground in the search for the source of rich float. It is apparently a fissure vein
in so-called trachyte, but the hanging wall has never been found, no cross-cuts having been run.  The gangue upon
this side is a soft; “trachyte” and talcose elay, which swells in the mine and slacks to a powder when brought to the
surface. The vein dips 450 for the first 75 feet ; below that its dip is 86° N, having a smooth, hard, regular foot wall.
The ore is next the foot wall, and averages about 6 feet in width, although much greater and much smaller
dimensions have been found. Itis a conglomerate, composed of pebbles of trachyte from 1 to 6 inches in diameter,
and an oceasional one of quartzite, cemented together by talcose clay and argentiferous galena. This ore, except
the quartzite pebbles, slacks readily to the size of fine gravel when brought to the surface. It was impossible to
learn the average grade of the ore. One hundred and forty tons were smelted by the company, but the value was
not given. About 700 tons of low-grade ore were raised during the eensus year and are now upon the dump. TFrom
various assays, the average value of the ore was estimated to be from 30 to 45 ounces silver and from 15 to 25 per
cent. lead. The mine is opened by a single-compartment vertical shaft, 5 feet 10 inches by 4 feet 10 inches, to a
depth of 330 feet. The shaft was sunk 40 feet north of the croppings. At 80 feet a little water was found (at the
period under review 50 gallons per hour was hoisted with a bucket), and the ore changed from carbonate to galena.
Drifts had been run every 100 feet, but the extreme limit of horizontal development was 225 feet. The total enttings
amounted to 1,315 feet. Kvery drift was timbered with 8- by 10-inch or 10- by 10-inch posts and caps, and 2- to
3-inch plank. It was found necessary to ease them once each month. No stoping had been done. All work had
been to prospect the mine. There were small steam lhoisting-works, containing a 12 horse-power engine, supposed
to be capable of sinking the shaft 500 feet. About twenty men had been regularly employed. Owing to the low
grade of the ore, no attempt was intended to be made to smelt it until after concentration. At the time of the
writer’s visit the company was erecting a 30- by 96-foot building in which to concentrate the ore, by means of
Paddoek’s pneumatic separators. These were a new invention. They had been tested for several months on copper
and lead sulphurets in Maine, and had also worked several tons of this ore at the Butterficld Cafion concentrating
works, in ' West Mountain distriet, and had given satisfaction. The machinery to be employed was to consist of one
rotary drier, one rock-breaker, three sets of Cornish rolls, six elevators, five revolving screens, having a 35 to 110
mesh, ten Paddock’s separators, and one Frue concentrator. It was thought this apparatus would concentrate 50
tons in twenty-four hours.

The other mines of the S8an Francisco distriet are:

Totnl

3 Condition at the close of
Mines, ‘ (;[1832 ﬁ}:lllzg(;f.‘ Total product. 1he census your, . Romarks.
. Feet. . ' '
Makalols and Summit ..... 850 | 1,414 tons...ieen..n.. Worked irregularly. ...... 1,814 tons assayed 75 ounces silver and 56 por cent, lead, and the othor 100
tons one-third of this.
Cerro Gordosnd Minnosota BO0 fieceeinvravonerscsanunn A small foree prospecting.| Ore agsays $40 to $50 per ton.

Consolidated Silver Min.
ing Company.

Frisco Consolidatod Silver 1,000 | 100 tonB.ee.--.... N Some prospecting done ...} Ore sometimes nssayed ns high as $200 per ton.
Mining Company.

Chicago and Frisco Con- f.oveeeeeodiaavaiaanas [ PRI PN 3 . Property consists of twolve locations, having o limited amouni of develop-
solidated Silver Mining ment
Company.

Yellow Jackot...o.oooeue.. 250 | 10 fonB..oaii i iiannan weloneecivenneniciansansann....| High-grade ore.
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CorPER.—In the northern part of the San Francisco distriet there are several very large ledges of pyrite and
chalcopyrite ore. Some work was done upon them, and a small amount of very high grade silver ore was mined
several years ago. The prineipal ¢laims are the Comet, Cactus, and Copper Chief.

" MARBLE.—Fine marble quarries have been located in this distriet; but little work, however, has been done on
them. The marble is light-bluish to milk-white in color, takes a good polish, and can be obtained in slabs 8 inches
thick. ‘ . .

Fire-ROUK.—There are several five-stone guarries, all within 2§ miles of Frisco. The stone is found in beds a
few hundred feet in thickness. It is a very porous yellowish-white volecanic tnfa. It is very soft, and is -easily
turned into shape when fresh from the quarry, but hardens on exposure to the air. It is of local importance only,
owing to the siliceous character of the Horn-Silver ores andl the cost of transportation of imported material. It is
not comparable with the siliceous rock found near Salt Lake City.

CHARCOAL BURNING.—Thirty-six bee-hive charcoal kilns(a) supply the furnaces of the distriet with fuel
They were in eight groups, under separate individual management, at places where wood was accessible, and af
distances of from 6 to 18 miles from Frigco. - Some pif coal is burned in the Wahwah mountains, but it is sold for
1 or 2 cents per bushel less than the kiln coal, as the latter is cleaner and of better quality, The kilns are made of
granite float found in the neighborhood and & lime mortar. They are of various sizes, from 16 to 26 feet in diameter,
It is the rale in this section to make the height of the kiln equal to the diameter. The thickness varies from 18 to
80 inches at the base and from 12 to 18 inches at the summit. There are two openings, closed by sheet iron doors,
one at the ground level, 4 by 6 feet, and the other in the side two-thirds of the distance to the apex, 3 by 4 feet.
There ave also three rows of vent holes, 3 by 4 inches, near the ground. The lower row is at the surface of the
ground. The rows above are 18 inches apart, having vent holes 3 feet apart in eacl row. The kilns cost from
$500 to $1,000 each, and lasted a very long time if used regularly. The 16-foot kiln holds about 15 cords of wood
and the 26-foot kiln 45 cords. Sometimes the wood is piled radially, but generally very closely in cord-wood
fashion. The wood is all pifion pine, and is cut at all seasens by Mormons at $1 25 per cord. It is brought from
. 1 to 4 miles by sledges or wagons to kilns for from $1 50 to $2 50 per cord. TheXkilns are fired in the center at the
bottom (though sometimes at the top), and the fire is drawn to.the top by leaving a small unsca.led space around
the upper door. This is then closed entirely, and the fire is regulated by the vent holes. Tlie duration of burning
is from three to seven days, and of cooling from three to six days. Charring, which ineludes packing the wood in
the kiln and drawing the coal, is usually done by contract, and costs from 2§ to 3% cents per bushel. About 50O
bushels are produced per eord charred. The coal is bought by weight, 17 pounds making a bushel. - It-is shipped
to the smelters in racks, at a cost of from 3 to 5} cents per bushiel for hauling, depending on the distance. The
price received is 18 cents per bushel, Xiln hands arve paid from $2 to $2 75. The labor required averages one
man per kiln per twenty-four hours.

PINE GROVE, WASHINGTON, STERLING, AND PRIEUSS DISTRICTR,

[Angust, 1880.]

The Pine Grove district is situated on a well-wooded and watered range 40 miles west of the San Francisco
district. It was organized in 1873, but no work was done until the reorganization in 1879. There were at the period
nnder review about 20 locations. XLittlé had been done except by the Pine Grove Consolidated Mining Company,
which owns the Carrie, Lucille, Crystal Palace, and Pinafore claims. These are from 2- to 4-foot veins of fair-grade
ore in quartzite, having inclines but 70 feet deep.

‘Washington distriet is southwest of Pine Grove. It was organized in 1879, and has but few locations.

Sterling district is an iron distriet in the Walrwah range west of Frisco. It was organized in February, 1830,
and contained at the period under review about 25 locations,

The Preuss district is an old district, and was reorganized in' Angust, 1880. It cont: ained at the period under
review 25 claims. Among the fair prospects having some development are the Good Hope, Champion, and Silver
Hill. :

THE STAR DISTRIOTS.
[August, 1880.]

. The orlgmal Star district, 12 miles square, sitnated on the Plcacho range, a few miles southwest of Milford,
was organized July 8, 1870. On November 11, 1871, the northern portion was reorganized as North Star (hstmct
and the two distriets, called respectively North Star 'm(l South Star, have kept up their organizations since. In the
South Star the books showed 1,046, and in the North Star 581 locations, but probably not over 350 were owned at
the period under review. The country roek of these districts is granite along a portion of the eastern border, distinet
strata of quartzite, underlaid by limestone and siliceous limestone, in the eentral portion, and “trachyte”,a portion
of the same flood seen in the San Francisco district, along the western side. In the central portion of the district

a Tt is said that this style of kiln was first made by J. C. Cameron, in Marquette connty, Michigan, in 1808
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beds of gypsum are also found. The mines occur entirely in the limestone and quarizite, and are usually bedded
veins and pipes of ore, dipping with the stratification. from 40° to 70° east or southeast. The mines are at an altitude
- of from 5,000 to 6,000 feet above sea-level, in ridges a few hundred feet above the Beaver River bottom lands. Water
is very scarce, and costs from 5 to 9 cents per gallon. For this reason the mines are worked mostly in the winter
season, when there is about a foot of snow on the ridges. The prosperous days of the district were in 1872, 1878,
1874, and 1875. Then there were the thriving mining camps of Shauntie, Shenandoah City, Elephant City, and
South Camp. Shauntie contained forty houses, but was destroyed by fire in the summer of 1876, Few have been
rebuilt. The work in the distriet has been done for the most part by poor men upon their ewn claims. Hence
. there are a host of rudely-worked prospects, with very little development. Dauring the census year forty men
were working and prospecting in the two districts.

Most of the ore produced was treated at the Shauntie smelter. Two small stacks were built at the town of
Shanntie in the summer of 1873. In the following spring these were torn down, and one stack of 20 tons’ capacity
was built. This was burned in June, 1875, was rebuilt in the following autumn, and was shut down in the summer of
1877. A short run was made in 1878. It had been idle since. The furnace is quite dilapidated. About 12,000
tons of ore were worked, which produced about 3,000 tons of bullion, containing $325,000 in silver and $10,000 in
gold.

The Troy furnace, erected in 18756 on the Beaver River bottoms, b miles south of Milford, to smelt Mammoth
mine ore, ran but a few months. It had been idle since, and was burned in June, 1880.

The Latey & Williams smelter is a single-stack custom smelter, and was erected at Milford, east of the distriets,
in the autumn of 1876, The owners had worked about 500 tons of Star ove, 1,500 tons from the Horn-Silver, and
400 tons from the Cave mines, which had produced about 770 tons of bullion. The smelter had been idle for over
a year, but was started again August 17,1880. The plant consists of a stone shaft furnace, a No. 4§ Baker blower,
a horizontal boiler and engine, and a small flue-dust chamber.

The Milford 10-stamp mill is in a fair state of preservation. Ifisin the town of Milford, and was erected in

the fall of 1873, at a cost of $45,000, by a Scotch and Canadian company, called the Harrington & Hickory
~ Consolidated Mining Company, to work the ores of the old Hickory mine, which had been sold to it for about .
$100,000. The mill ran a few months on about 856-ounce ore in the winter of 1873-'74, and produced from $9,000 to
$12,000 in base bullion. It was then idle until leased by the Cave company in August, 1876. This company ran
about; five months, and produced $19,000 in very fine bullion. The mill has been idle since. The watchman sued
for his wages and took the property in 1878. The machinery consisted of a fine 60 horse-power engine, two
horizontal boilers, a Dodge rock-crusher, ten 750-pound stamps, six small wooden pans, three iron settlers, and a

retort. At the time of the writer’s visit a sampling mill was bemg erected. It was to be completed and ready to
receive consignments of ore in a few months

MINES OF NORTH STAR DISTRICT.

Minos. })%%11%5. Total produat, Condtiﬁlg%egglglg ;}:_” of ) ‘ Remarks,
Feet. : ’
Robel. oot cinrninaenaa 600 | 4,000 ton8 . ueunnannnn, TAIB veeanninaircaacannen Oro agsays average BG onnces silver and 856 per cent, load.
HICKOTY evvevvvnmvnannes 525 | 1,000 tons ...veneu.. -0 U Ore, porous quarbz, with stain of oxides of copper and iron.
[0 0T T RN 200 | 80 tons...e..ineeel s, ‘Worked irrogularly. ......| Ore assays 40 ounces silver and 20 per cent. lead.

MINES OF THE BEABTERN FOOT-HILLS OF STAR DISTRICT,.

The Vulean, an iron-flux mine, situated 6 miles southwest of Milford, was discovered in the spring of 1872, but
‘ gerious work was not begun until April, 1879. It was regularly worked by the owners, and the product sold to the
Horn-Silver Company for $8 per ton. The mine consists of large bodies of ocher on the hangin g wall of a small
contact vein between a dolomite hanging and a granite foot wall. There are several of these extremely irregular
bodies from 1 foot to 15 feet wide, already prospected 75 feet horizontally and 125 feet on a dip of 60°. The ocher
shows traces of gold, silver, and cerussite. Occasional bunches of 45-ounce ore are found. The total cuttings are
400 feet. About 900 tons of the flux had been shipped in the year; very little previously. The cost of transportation,
which the mine paid, was $4 per ton.
The Vicksburg mine was discovered in 1872, It has been idle since 187 7, except assessment work. It is an N,
and 8. vertical vein, from 5 to 10 feet wide, in limestone near granite. An ocheroub ore, containing from 15 t0 50
ounces of silver and from 15 to 50 per cent. lead, was encountered in a chimney dipping about 400 N. Several tons of
pure granular sulphur were found in a layer from 2 to 20 inches thick beneath the richest portion of the ore. Orystals
of gypsum also occurred with the ore. The mine is opened by a 220-foot incline and 150 feet of other cuttings.

Probably 200 tons of all grades have heen shlpped There are beveml thousand tons'of a soft low-grade ocher upon
the dumps and in sight in the mine.
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The Golden Era is a nearly vertical N. and 8. vein, from 16 inches to 5 feet wide, in limestone. One chimney, 9
feet wide and 20 feet long, dipping 40° N. in the vein, has been followed over 200 feet. The ore is an ocherous
carbonate assaying as high as 55 ounces silver, 40 per cent. lead, and $5 gold. There is a 245-foot incline on the vein,
also 100 feet of other cuttings. A whim is used for hoisting. Three men have been working during the year.
The total produet has been about 250 tons, principally an iron flux.

¥
MINES OF WESTERN STAR DISTRICT.
Total
. Condition at the close of 5
Mines. (1)(13)1;%?!11 ;; Total product. tho conaus yoor. Remarks.
Fect.
Burning Moscow Hill Group 2,500 | 500 tons 20-ounceore..| TAle.....ucvuvunervansniens Ore: first olass, 108 ounces; second class, 16 ounces.
Mammoth and Income." ... 1,060 | $80,000 +ocnacancaunnna. Asgessmont work only....| Ore assays 20 to 120 ounces (averago, 50 ounces) ailver and 55 por cent, lead.
Hoosier Boy and Savage. .. 1,070 | 4,000 ton8.ceunn...... B Ore assays 16 to 60 ounoces silver and 32 per cent. lead,
Flora and 'Wild Bill........ 860 | 80O fODB.cevaannenans Worked by small force....| Ore assays 20 to 256 ounces silver and 80 to 40 per cent. lead.

MINES OF SOUTH STAR DISTRICT.

The Wasco mine is at South Camp, 7§ miles southwest of Milford, on one of the spurs of the highest peak
of the Picacho range. It was discovered in the fall of 1874. It was worked until March, 1875, was idle for a year
and a half, and was worked again until June, 1879, since which time it has been idle. It consists of a singlépipe of a
soft, yellowish limonite and carbonate ore, bedded in limestone, and dipping from 35° to 40° NH. One chimney began
at the surface and has been followed 833 feet, and still continues. There are two or three contracted places or
slight fanlts in it, and it varies in size from 1 foot to 10 feet thick, and from 10 to 30 feet wide, but is continnous.
A tunnel 180 feet long cuts the pipe 300 feet from the surface, and is used to lessen the windlass work. The ore,
when sorted, contains from 30 to 40 ownces silver, from $4 to 810 gold, and 40 per eent lead. The assmy value of
the total produet‘. is estimated at 40,000 ounces silver and $5,000 gold.

The Harrisburg Hill Mining Company was 111001‘por(uted in April, 1880, and was a conselidation of the interests
of the mine owners on the hill to develop their property. The mining properl.yls at South Camp, near the Wasco,
and embraces eleven overlapping loeations, which cover an area of about three full claims, They are all in a dolomite
. orlimestone country rocl, and, with the exception of the Harrisburg and Mountaineer, have but limited developments.
The ore is a low grade ochery carbonate, which, when sorted, will assay from 25 to 150 ounces silver, from $3 to $5
gold, and 30 per cent. lead, It occurs in chimneys, pipes the size of a barrel, and irregular deposits.

The entire hill is seamed with small veing containing ocher. The principal work has been done on one chimney
in the Harrisburg claim,in a bedded vein dipping from 40° to 650 B, A very irregular incline follows this chimney
225 feet on the dip, and explores it horizontally 76 feef. The ore is found in irregular deposits from 6 to 20 inches
wide. The firast-class ore, when sorted, assays $100 silver, 60 per cent. lead, and $4 gold. In the vein, on either side
of the ore-body, is a band of fibrous gypsum from half an inch to 8 feet thick. Sometimes layers of mud alternate with
the gypsum. In thelower works from 1 foot to 8 feet of “ black spar”, a ealeareons rock containing a large percentage
of oxide of manganese, is found. In geuneral the country is much broken in the vicinity of this vein, one horizontal
fault of 20 feet being found 90 feet from the surface. The total produect of the mines of the group is estimated at
700 tons, averaging 50 ounces silver and 50 per cent. lead. There is much low-grade ore upon the dumps.

The other mines of South Star district are:

Totnl ‘ Condition at the clome of
Mines. (l)tla:é%til; goef. Total product, the census year. Remarks,
i
Feet, .
Elephant 660 | 75,000 ounces silver. .. Oro asanys 40 to 90 ounces silver (nv. 66 ounces), and 50 per cent. lend.
CTOOBTE . cvvennunrvnmenanass 400 { 80 tons, of 300 ounoces
ailver,
Saint Mary's coeeeeeonao... 1,000 | 1,000 tons 10 onnces | Worked rogularly by & | Has produced n 1m'ge amount of iron flnx for the Shauntie and Frisco
ux; b0 tons 80 small foree, smelters,
ounces ore.
Monitor ccverreranraenannan i 660 | BOO tons. ..uveuens veetdenenannmananinusosconracnar.] QL6 BVOrAZER Bo ounces silver and 80 per cent. lead., :
Garden City Silver Mining |..... T U P, reveadearea e sranney A consolidlation of claims; most of them have from 100 to 300 foot of eute
Company. ) ' tings. -
South Silver Mining Come |vereennnns 100 tONB. e v amnriens veeremasmmreesamnnreevoress-i A consolidation of 7 claims; two have considerable developmunt
pany. ‘ . ;

In addition to the above-mentioned mines of the Star dlstmcts there are very many claims W1th less development
which have shipped from 10 to 80 tons,

\
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As can be seen from the preceding pages, there have been many large bodies of rich ore found; but there are
treble the number of medinm-size bodies of low-grade ore that have only been shown and not developed on account
‘of the great cost of transportation and the lack of concentrating apparatus. Ore of lower grade than 20 ounces
will not pay to mine unless it can be sold for filux. The ore is a soft ocher, and doubtless would concentrate finely.
Owing to the scarcity of water in the district the same character of ore will in all probability continue many hundred
feet in depth; this seems therefore to be an excellent field for some kind of pneumatic concentmting’ machinery.

ROCKY DISTRICT.
[August, 1880.7]

Rocky district is abdut 13 by 3 miles in extent, and includes a small isolated range north of the Star distriet
and east of the SBan Francisco. It was organized in 1872 and had, at the period under review, about 25 locations,
although six times that number have probably been made. The country rock is granite, quartzite, and limestone.
The principal work has been done upon the following claims : '

Big Mountain tunnel.—On the side of a mountain there is an ‘E. and W. vein 10 feet wide in granite. Trom a
100-foot shaft about 31 tons of assorted ore were shipped to Salt Lake City, which, it is said, averaged 30 per
eent. ecopper, 25 ounces silver, and §12 gold. A tunnel to cut this vein ab a depth of 400 feet was begun in June,
1878. The five owners have worked irregularly since then. The tunnel is a fine straight one 7 by 43 feet and 573
feet long. Another 150 feet, it is thought, will reach the vein.

June iron mine.—This mine had shipped 1,500 or more tons of flux to Frisco in the previous few years.

Roclky iron mine.—This claim was owned by the Frisco Mining and Smelting Company, and is said to have
shipped 2,000 tons of flux since its discovery. It is worked through great open cuts upon the surface.

Copper mine.~This is an immense vein of copper ore with croppings 100 feét wide. The ore is a carbonate
stain in the joints of a siliceous rock, and taken together is of very low grade; but 30 per cent. copper ore,
assaying $12 gilver and $10 gold, can be sorted from it. Some has been shipped. There is to all appearances &
b50-foot vein of an impure magnetic ore one side of this vein of copper. Shafts 75 and b6 feet deep have been sunk,

BEAVER LAKE DISTRIOL.
[Angust, 1880.7

The Beaver Lake district is situated north of the Star and Rocky distriets, and was organized in Aungust, 1871,
upon the discovery of a belt of copper veins from an inch to 2 feet in width. Some work was done in 1872 and
1873, and a few tons of ore were shipped assaying 30 per cent. copper, 16 ounces silver, and $12 gold. These
copper veins have been idle since. In September, 1872, lead and silver ores were discovered, The leading mine
is the San Francisco, which was sold for $10,000. About $8,000 worth of high-grade silver-lead ore has been
extracted from a 110-foot shaft. It has been idle since 1873. The Dexter and Mountain King ave iron mines, and
shipped 400 tons of flux each between 1873 and 1877, A small vein containing graphite (or molybdenite) was also
discovered. Little work has been done in the district in the last few years. The Riverside smelter was erected in
1873 at a point 7 miles north of Milford to work the copper ores of this distriet. It produced a fow tons of copper
matte and also a few tons of lead bullion in the few months that it ran. It has long been abandoned. '

BRADSHAW DISTRIOT.
[August, 1880.]

The Bradshaw mining district is southeast of Milford on the southern end of the Grunite range. It was
organized April 24, 1875, and contained  at the time of the writer’s visit about 100 locations, The country rock is -
mainly limestone, and the ore an ocher containing carbonate of lead and considerable gold.

The Cave mine, the principal mine of the district, is about 8 miles southeast of Milford and northwest of
Minersville on a steep mountain side, about 4,300 feet above the Beaver river, and over 6,000 feet above sea-level.
The cave in which the mineral was first found was discovered in 1859. The discoverer, a Mormon, is said to have
dreamed for three successive nights of great wealth in that locality. It was not located, however, until 1871,
Little was done until 1875 and 1876, when some ore was worked at the Milford mill. The mine became financially
Involved, and was mortgaged for $8,000. The mortgage was foreclosed in April, 1878, and in Scptember, 1879, the
minebecame the property of the Trisco Mining and Smelting Company. The property has been worked continnously
since April, 1878. The ore occurs entirely on the bottoms of caves in limestone or dolomite. IMve large caves
and fifteen smaller ones had been found. They are all conneeted by seams of ocher, or by holes which serve as
run-ways for mountain rats. Beyond the caves already kuown there are donbtless others, as holes and other
seams lead outward. The largest cave is 120 feet long, 30 feet wide, and 20 feet high, extreme dimensions. One
of average size is nob over 12 feet in extent. All have an extremely irregular outline. The roofs of some are
covered with a thin coating of copper carbonate and silicate. There is usually a vacant space from 1 foot to 10 feet
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between the roof and the ore. On the ore is usually a mass from 1 foot to 8 feet thick of blocks of limestone, which
have fallen from the roof. The upper portions of the deposits are generally softer, more earthy, and less valuable
than the lower, where the carbonate of lead occurs. In some places the fine ocher changes into a hard massive
limonite, with cavities having botryoidal and stalactitic surfaces. In spots pure granular or crystallized sulpbur is
found, though not frequently. In places the ore has been very rich, assaying as high as $500 to $300 per ton.
Orxe of the lowest grade assays $5 in gold and silver. All the limonite and ocher, without regard to its grede,
was shipped to the smelter at Frisco, it being worth from $8 to £10 for flux alone. The average grade of all the ore
shipped could not be ascertained, but for several hundred tons recently shipped it was given at from 5 to 7 per cent.
lead, $22 60 silver, and $7 50 gold per ton, The mine is perfectly dry, and the indications are that it will
remain so for several hundred feet. The mine is opened by two tunnels, one 140 feet below the other. The lower
or ain working tunnel runs 300 feet in country rock before striking the cave deposits. There are only 1,400 feet
~ of cuttings. The space partially explored and known to contain caves of ove is 300 feet long, 240 feet wide, and
150 feet deep. The method of working is to drive drifts and raises to the bottom of each cave. The ore is then
stoped out overhead, the sides being timbered by square sets. The timbers are round, 1 foot in diameter and 5
feet long. Oreis dumped by mine cars into bins on the surface. These dumped into wagons, each drawn by ten
mules, by which the ore is taken 23 miles to the Frisco smelter for $7 per ton. During the census year about
.17 men were employed at $3 50 per day. The total assay value of the ore produced prior to June 1, 1880, is
- estimated at $270,000, one-quarter of which was gold.

The Jolly Boy is in the northern part of the district, and was discovered in the fall of 1879. The developments
do not exceed 220 feet. TFour tons of selected ore, a soft ocher, averaged $12 silver and $333 gold, The vein is
said to be 1 foot wide in limestone, and to be faulted in the bottom of the shaft by a porphyry dike.

The Nip-and-Tuek, Reliable, Mountain Maid, and Promontory are prospects of value, but of limited development.

MGARRY AND ANTELOPE DISTRIOTS.
[Aungust, 1880.]

The McGarry and Antelope districts are located on the western slope of the Granite range to the north of
Bradshaw. They were organized in 1876 and 1877, and contain a fow iron locations.

LINOCOLN DISTRIOT.
[Augnst, 1880.7

Lincoln district is on the eastern slope of Granite range, northeast of Bradshaw distriet. It was organized
January 16, 1871. About one hundred and seventy-five claims had been recorded, but not over thirty were worked
at the period under review. : ,

The principal claim in the district is the old Rawlings or Rolling mine, It is claimed by the Mormons that it -
is the oldest mine in the territory. They worked it in 1860, 1861, 1862, and 1863, and made a fow tons of lead in a °
primitive way. The mine was sold in 1875 to the Lincoln Silver Mining Company. A 15-ton furnace was built in
the fall of the same year. The company worked both the mine and the smelter for two years. The managers,
however, were inexperienced in metallurgy ; and this, in addition to the finding of a body of water which the pump
was unable to raise, resnlted in the works and mine being shut down. The incline was sunk 220 feet, and showed
a G-foot vein at the bottom. Ome-fourth of this was pyrites and the remainder galena. In the upper works the ore
body was from 8 to 12 feet wide. The average assay of the ore was $40 silver and $15 gold. About 100 tons of
bullion, worth $165 per ton, were produced. '

The December group of mines had beey recently sold to the December Mining Company of Chicago. The
principal vein is from 1 foot to 4 feet wide, carrying a smelting ore which assays $100 per ton when selected. A few
tons have been shipped. There are 200 feet of cuttings.

The Coral Reef, Yula, and Richmond are a group on one vein, said to be from 3 to b feet wide, containing &
low-grade smelting ore, 20 ounces silver, 30 per cent. lead, and some zincblende and pyrite. The developments
consist of 810 feet of cuttings. About 80 tons had been sold formerly. The mines were being prospected by
fifteen men.

GRANITE AND NORTH GRANITE DISTRICTS.
[Aungust, 1880.]

Granite, and North Granite districts arve situated northeast of Lincoln distriet and northwest of the town of
Beaver. Itis stated that they were organized in 1863 and 1865. The first mentioned has ‘¢ thrown away the books
and lost the recorder”, but nevertheless contains a miune of considerable note in the neighborheod, This is the
Bismuth mine. It was discovered about 1865, and has been owned by almost every energetic miner in the vegion,
the principal work having been done about sunrise on January 1. It was, at the time of visit, known as the Major
lode. The vein is from 5 to 7 feet wide, and contains a tough quartz or gangue. In this sorhe pyrite, galena, and,
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it is said, 3 per cent. of metallic bismuth are found. A few tons were shipped years ago which were said to have
averaged, from 7 to 10 per cent. bismuth. There is a 130-foot shait, besides shorter ones and drifts, which aggregate

210 feet. o . ine | .
North Granite distriet has about 26 undeveloped prospects on narrow veins containing low-grade smelting ore,

JRON COUNTY.

IRON SPRINGS IRON MINING DISTRICT.
[July, 1880.]

The Iron Springs district is 8 miles west of Cedar City. In 1851 or 18562 ‘t‘he Mormons erected rufie fur.nace,s
at Cedar City and attempted to reduce the ore. The attemptwas a complete failure, and 50 work was discontinued
in 1857, Old settlers said that it cost about $200,000 to produce 25 tons of iron. The district was organized in
1871 and reorganized in March, 1879. There were at the time of the writer’s _visit about_30 claims of ?.,590 by
600 feet each, 14 of which showed immense croppings of magnetite and hemgtlt.e. The mines are all within an
area of 24 miles wide and 5 miles long. Nothing has been done in the district except the assessment work
necessary to hold the claims. During the census year several hundred tons of float were haunled to Frisco for flux,
Near the mines is a fine spring.

PINTO IRON MINING DISTRICOT.
[July, 1880.]

The Pinto iron district is a few miles southwest of the Iron Springs district and 20 miles west of Uedar City.
The town consists of a few houses and the old furnaces, and is called Iron City. The district was organized in
June, 1868. There were, at the period under review, 23 iron claims, 1,500 by 600 feet each, in an area 1 mile wide
and 4 miles long, beginning 3 miles northeast of the town. These claims show immense croppings of hematite
several hundred feet in length and breadth. The developments are merely nominal, only enough work being done
to hold them and to entitle the owner to apply for a patent. The- country rock in immediate contact with the
hematite is sandstone, limestone, and granite, Pifion and cedar are moderately abundant on the adjacent hills,:

In 1868 the Great Western Milling and Mining Uompany was organized by five Mormons. A rude furnace, &
foundery, charcoal kilns, and the various necessary buildings for the manufacture of small cast-iron wares, were
erected. It soon became a typical Mormon co-operative company. The church favored the enterprise and the
settlers accepted stock for labor, material, and money advanced. In 1875 or 1876 the works were shut down, and
the entire property was sold by the United States marshal. The company made only four runs, in all about nine
months, and produced 400 tons of pig iron, This was made into castings, prineipally shoes and dies for the mills at

- Pioche, and was considered of excellent quality. The company expended about $100,000.

Professor J. 8. Newberry visited these iron districts in the summer of 1880, The following is an extract from

his article in the School of Mines Quarterly for November, 1880, on ¢ The genesis of our iron ores”:

During the past summer, which I spent chiefly in Utah, I visited the deposit of crystalline iron ore of Iron county, in the southern
part of the territory., These ore beds have been long known and were o some extent utilized by the Mormons in their firat advent, thirty
years ago, but no satisfactory description of them has ever been published. As they constitute, perhaps, the most romarkable deposit of
iron ore yet discovered on this continent, I have thought that some facts in regard to them might not be an unimportant addition to what
is known of the economic resources of our country. The iron region referred to lies nearly 300 miles directly south from Salt Liake City,
and is situated in what is really the southern prolongation of the Wasatch mountains. The iron ores ocour in the northorn portion of a
subordinate range, which attains ita greatest height in Pine Valley mountain, near 8ilver Reef. Thirty miles north of thispoint the ridge
brealks down iuto a series of Lills from 1,000 to 2,000 feet-in height, which consigh chiefly of gray fine-grained granite, with dikes and
masses of trachyte and here and there outerops of highly metamorphosed limestorne. The ore beds form g sories of protruding orests and
nasses sef; over an area about 15 miles long in a northeast and sonthwest direction, and having & width of from 3to b miles. Within this belt
the iron outerops are very numerous and striking; perhaps 100 distinot claims bavin g already been located upon them, each one of which
would make .the fortune of a mining company if situated anywhere in the Mississippi valley or the eastern states. The most impressive
onterops are in the vicinity of Iron Springs, Oak Springs, and Iron Oity, of which localities the first and last mentioned are about 12 miles

apart. Near Iron Springs the Big Blowout, as it is called, is a projecting mass of mq,gﬁnetio ore, which shows a leugth of perhaps 1,000

feet by a width of 500, and rises in castellated orags 100 feet or move above its hase.
At Iron Springs a still more striking exhibition is made by tho Blair mine, which is a ragged crest of magnetite, black as jot, formed

by the upturned edge of the thickest of a series of sheets of ore, which rises like a ledge of bedded rock 200 or 300 foet above the adjacent

Im.vlands. .This outerop is visible as a conspicunous black hill at a distance of several miles. The connoctions between the ore hodios of
this great iron belt are obscured by the débris from the easily-

miles the i . oasey ) decomposed trachyto and granite. It is ovident, however, that for some
e 8 11:1(?11—01:0. eposits are continnous or separated by very short intervals, as the outerops ocour within & stone’s throw,of each othor, -
and the surface s everywhere strewed with blocks of rich magnetic ore, enough in themselves to supply all the furnaces of tho country for

years. It would seem that the iron forms a number of Gistinet and closely approxi i
; \ roximated belt y d bl g
nearly vertical, and go down into the earth like huge walls, v el Which e tho antorops of b that stiad

There is considerable diversity in the character of the ore, though it
magnetite. Some of the beds of hoth are exceedingly dense and compact
with the piek. Most of the ore is apparently very pure, ‘
the ledges, however, contain a large quantity of silica,

is about equally divided in quantity between hematite and
nd while others, 1hongh rich in ivon, are soft, and ¢an he mined
containing a small amount of earthy matter and no foreign minerals, Somo of
the maguetite being mottled with white quartz; and one of the laxgost outerops,
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though showing many millions of tons of ore apparently quite pure, is thickly set along certain zones, evidently strata of deposition, with
erystals of apatite from a quarter to half an inch in diameter and 2 or 3 inchos in length. At this location many of the fragments arve
highly magnetic, and loadstone as strong as any known can bo obtained there in great abundance. A few rods from this great outorop is
another of equal dimoensions, in which the magnetite is apparvently quite free from all impurities, showing neither quartz nor apatite,
Near by is another exposure, perhaps a continuation of the last, of which the mass is half magnetite and the other half fine-grained and
dense hematite. Across a narvow valley from this group the hillside is covered with fallen fragments of axich but soft and dark hematite,
and at no great distance the soil is colored blood-red by the decomposition of & hematite so soft as to make no other show above the
surface. Near this latter location I noticed a line of outerop of o very jaspery hematite, in some places only a ferruginous jasper closely
refembling some of the more siliceous ores of the Marquette district.

As to the age of this remarkable series of iron-ore deposits I cannot gpealk with absolute certauinty, though they ave apparently Lower
Silurian.

Tho granite of the hills which contain the iron is fiher-grained and less compact than that which forms the great granite axis of the
Wasateh, and I suspect is the metamorplic condition of the quartzite beds whiclk rest npon the Wasatch granite. Some of the iron-ore
beds in this granite are distinetly interstratified with it, and are certainly, like it, metamorphosed sediments, This is plainly shown at
the Blair mine, where the principal crest of the hill is a distinet sheeb of stratified, regularly bedded magnetite, from 30 to 40 feet in
thickness, dipping toward the north ab an angle of about 80°. Parallel with this prineipal layer are other glieets of magnotite separated
by strata of granite and varying from } inch to 10 feet in thickness, as perfectiy,parallel and regnlar as any series of sedimentary beds
ever seen,

On the whole, the Blair mine is the most interesting and instructive ouderop of iron known to me, and furnishes the most striking
proof of the sedimentary origin of these wonderful ore beds. None of the other onterops are so distinetly stratified, but the Big Blowout
at Tron City affords an equally conclusive argnment against the eruptive theory; for while it appoars to hie n huge amorphons mass, like
a hill of bosalt, on examination it is found to be in large part composed of metamorphosed limonite; that is, magnetite, which has the
botryoidal and conerotionary aspect and radiated structure of limonite, and was plainly deposited flom water.

At the period under review the old Silver Belt district was included in the Pinto district, The former was cut
off in 1873, and joined again in 1875, TItis located north of Pinto district, and contained at the time of the writer’s
visit 60 locations. The ore iy quartzite, with some copper stain and lead, and assays from $40 to $60 silver per
ton. The veins are from 2 to 4 feet wide. The develepments are limited.

SALT—Salt is obtained from the shores of Eittle Salt lake, near Parowan., It is shipped to the mills at
Bullionville, Nevada, and to the Mormon seftlements, During the census year about 100 tons were collected.
Once when the lake was very low some long fibrous crystals were taken out with a pltchfmk. They were sent to

some New York chemist, and pronounced to be niter.
?

WASHINGTON COUNTY.

HARRISBURG OR SILVER REBF DISTRIOL.
[July, 1880.]

Harrisburg distriet, better known as Silver Reef, in in the eastern part of the county, and covers an area of
about 5 miles square. The old Mormon town of Leeds was the settlement nearest the mines in early times, and also
gave a name to the region, As the mines were developed, the town of Silver Reef wag built. It is about a mile
north of Leeds, 20 miles northeast of Saint George, and 90 miles south of the town of Milford, on the Utah Sonthern
railroad extension. Daily stages connect it with different points, Wood and water ave plenty, provisions are cheap
and easily obtained from the Mormon settlements in the Virgin River valley, and the mines are profitable; all of
which tends to make the camp a thriving mining town of several hundred inhabitants, Silver was discovered in
1869 by John Kemple, who found, near Harrisburg, a piece of float which assayed $17,000. He filled up his small
shaft and left the country, but returned with others and organized the district June 22, 1874. He worked his.
claims for a few months, when, hecoming discouraged, he returned-to Star distriet, and was never benefited by
the discovery. The district owes its development entirely to Mr. W, T, Barbee, who went there in the summer of
1875. He discovered very rich ore on the Tecumseh mine, and shipped 10 tons of $500-ore to Salt Lake City in the
following November. ¥e continued the shipment of ore to Salt Lake City and to Pioche during the following year.
This eaused the rush to the district, principally from Pioche, in the summer and fall of 1876. The recorder’s books
showed 640 locations, but probably not over 150 claims were owned at the period under review. The country rock
of this district is composed entirely of strata of sandstone and.shale. The upper strata, which liave been eroded
and are only seen in the distant bluffs, are of a brick-red color, The lower ones, those adjacent to the ore, are pale
red or yellowish. The mines are between 3,500 and 4,200 fect above sea-level, and are located wherever these strata
of sandstone outerop. These strata (locally called ¢ reei's #) arve named White reef, Buckeye reef, and East or River
reef. There seems to have been a slight anticlinal fold of the strata, which has been eroded several hundred or
thousand feet in depth and many miles in length along its center line, exposing the ore-bearing reefs. The White
reef is the most prominent, its outlines, disguised somewhat by weathering aud erosion, being {raceable for 20
miles. The valuable mines, however, are all within a mile of its northern outerop. Its general trend is north and
south, dipping from 20° to 40° W. The Buckeye reef les to the east of the northern portion of the White reef,
making an angle of about 800 with it. Its dip is from 120 to 250 W. It is less than a mile in length., Atits
southern extremity, at the Emily Jane works, the silver-bearing strata are only 50 feet apart vertically and 80 feet
horizontally. Stratigraphically, without measurements, they appear identical. Hence, from & eursory examination,
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it seems ag if the Buckeye reef were a triangular piece of the White reef which had been faulted and thrown down.
Probably this cannot be better explained than by quoting from the reports of Mr. R .P. Rothwell and Professor
J. S. Newberry on the Stormont property, who gave much time and thought to the subject. Mr. Rothwell says:

semblance botween the beds of these two reefs; the curious coin(.nclleuce of u: sex:ies of _red and gray

sundsr{o‘c}:ﬁeie;;;rg:g; sglf;llzr:]‘v:iih bands of greenish and red clay shules‘of the most: mu.rked cha,rz'wterle;tl_cs (;cc;:rm?g _m.ll)reclaely the same
stratigraphical order in each reef, and, above all, the oecurrence of fossil plants and silver ores in certgm )(;( gb o sx‘mx ar apﬁeurznf:e in
. each, naturally lead to the supposition that these reefs are composed of the samo bads eut off between efm;e 3 by 1? lglma;, f.'u,u t 2 closer
examination, however, reveals a certain dissimilarity between the ore-bearing beds, and the most carefu aem;c‘ has ailed to find any
daita to confirm this theory of a break or fault between the reefs. 1 have, therofore, concluded that the beds forming the Buckeye reef

run under the White Reef,

Professor Newberry says:

* * % Thess questions are: lst. What is the geological age of the silver:bea,ring sandstones § ' What is the source of the
" impregnation? Ave there two reefs, or isone broken down and duplicated by a.fau}t ? Tho ﬁ?st of tjhese quostions has beon left uu‘a{mv‘vere.d
by all who have written on the geology of the distrioti; but I was ooabled to obtain conclugive evidence tha.t thesandstones aye of Frmaam
age, and are n part of the great sheet of Triassio rocks which oxtends through southeastern Ijﬁuh, Bou@eln Colorado, New Mexico, ?ho
Tundian Territory, ete. In the Cedar mountain, which reaches down from the north nearly t({ S.IIVG.I‘ Reef, I fl)lll?(l Fhe cogxp]ote succossion
of therocks of this region—Carboniterous, Permian, Trias, Jura, and Cretaceous, each cozxtm‘mng its characteristic fossils. I u:lso f(?und
some reprogentatives of the sandstones which form the reefu overywhere present in the Triassio group and everywhero containing silver
and copper. The question is then finally settled. )

In regard to the source of the silver impregnation I had, before going to Silver Reef, m:ceptod and repeatod tho‘ theory promulgated
by those who have written on the subject, namely, that silver solutions coming up through fissures where the voleanie rocks have broken
the sedimentary formations, had spread through and more or less perfectly saturated the more porous strata, the sandstones, converting
them into sheots of ore. Iam now inclined {o Delieve, however, that the silver, like the copper which the sandstones contain, was
deposited with them and not introduced subsequently, 'The evidence of this isfurnished by tho facts that the extonsion of tho sandstones
through the nnbroken table lands east of Silver Reef and along Cedar mountaing ag for north as Boaver all contain silver, though rarely
more than 7 or 8 ounces to the ton.

Another fact which seems irreconcilable with the theory of the recent diffusion of the silver solution is that some of the richest ore
is in the fina clay-shale that lies in sheets and lenticular masses in the sandstone. Tbis material is neaxly impervious, and it scerms
improbable that a solution flowing through the sendstone should have made any considerable deposit of silver in it.

This question has, perhaps, little bearing on the value of your mines—for the diffugion of silver would be sufficiently extensive
according to either theory—but the view that the imprognation extends in greater or less richness over hundreds of squaro miles is inWhe
strongest contrast with that entertained by some, that the ore is looal and exhaustible. By whatover moenns introduced, I am thoroughly
satisfied that the ore will ba found to extend, not uniformly, but in patches, as hitherio met with, as far as tho sandstono ledges can he
penetrated. '

The question whether thers are two silver-bearing beds at Silver Reef, or whether the lowor or Buckeyo reef has Loen broken off
from the upper or White reef by a fault, has divided the inhabitantsof the town into two parties, and is just now guite warmly discussed.
As it seriously affects the valuo of all the mines located on Buckeye recf, and is of vital consequence o the Btormont mine, I gave spesial
attention to it. . )

If there ave two reefs, the Stormont, Last Chance, and Buckeye minea can be profitably worked, perhaps, for a milo down the dip of
the reef; hut if there were but one, they could be worked only to the line of the fault—perhaps 1,600 feot at the Buckoye and noy
more than 300 feat at the Stormont. This would render the Stormont comparatively worthless and greatly reduce the prospective value
of the Buckeye and Last Chance. I am able, however, to allay any fears that may have been excited by this theory of a fanlted roef, for,
at the Stormont mine, I found both reefs exposed in the same eliff, and an unbroken series of sandstone and shalo beds filling the space
between them, thus establishing the fact claimed by Messrs. Rothwell and Counch that thore are two reefs.

The River reef, so called because it lies near the Virgin river, is about 4 miles east of the White reef, aud has
also anorth and south strike, but an easterly dip of about 309, The mines upon this are comparatively unimportant
as yet. A few miles southeast of the district several small craters and floods of lava are to be seen upon the
extensive sandstone table-lands. In all the mines the ore is found in impregnations of sandstone and clay shale,
having an irregular lenticular shape, but usually bedded in distinetly marked strata. The silver usually oceurs as
chloride and sulphide (about half being chloride), but will doubtless all e sulphide below the permanent water
line. There are considerable quantities of carbonized plants, leaves, chips, and lintbs usually found in Jayers o
few inches thick, but occasionally distributéd promiscuously through the ove. These earbonized fragments are
generally exceedingly rich in horn-silver, silver glance, and sometimes a few flakes of native silver, sclected pieces
of whieh assay several thousand dollars per ton. But, as with most other ores, appearances are deceptive, and
these carbonized organic remains are sometimes valneless, Good ore in the mine caunot be distinguished {rom
w.aste by color, softness, or granular structure, but the minute flakes of silver can Le seen. Freshly broken ore
will not show them, but in an hour or so after blasting the gunpowder smolke containing sulphide of potassium has
ae‘te.d upon ’(?}:16 color]‘ess flakes on the newly exposed surfaces of the rock and covered themn with a film of snlphide
of silver having a glistening metallic luster, which is distinetly visible to tliose accustomed to look for it. The
relative number of these small lead-colored specks indicates approximately the grade of the ove. Traces of copper
garbonate and sul.phi.de oceur in ‘the ore, It is said to be the universal rule that an increase of copper (judging by

‘ ﬁigﬁgﬁgﬁ?ﬁ;ﬁgllsri(.;cmr[‘[‘lj)ln;i(ll};y : gt«?;zeas‘e in1 17311? silver value. ‘Prof'esso.r N ewberry reports small (]mmt'ities

Mills have been ere.c todl i’n tl;e % iStl‘iOtuIl: Ifnéltl Y S;J‘Snmac.le flt the School of Mines gave ()"‘.?:‘3 p.e)x: cent. selenunp.

* demolished fall of 1877 Christy. J ) . e tollowing order: Leeds, February, 1877; Pioneer, 3-stamp,
; Uhristy, January, 1878; Barbee & Walker, March, 1878; Stormont, July, 1878, In 1877
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and 1878 many rude leaching works were erected, but, except in cases where the ore was rich and was bought for
a trifle, they were unsuccessful. The ore was erushed in arrastras. The percentage saved was from 30 to 60,
averaging about 456. Not over $25,000 was extracted in this way,

The total production of the district has been as follows:

Bullion from leached ore and by private conveyance, prior to the establishment of Wells, Fargo &

Co.s office, in 1877, and value of ore shipped (estimated).....oeome oo iaian il $90, 000 00

Assay value of bullion shipped by—
Wolls, Fargo & Co. I 1877 <ot e ottt et caaeaaee vasssassmannnevmnn snnsnnnn sann ammn s 480, 865 16
Wolls, Fargo & Co. I 1B78. . . crve it e immmmn ieaecats cram s emns cmae e mans mmas nmas mantasne 1,141,911 19
Wells, Fargo & Co. to June 1, 1879 L o i e ciimecne ceensaane cmermamnnceneaneneannge = D17, 444 73
Wells, Fargo & Co. during the Census Foar . ccvn mnonvime oo e cirnia e ce i ccia st s e 1,013,717 84
Total to June 1, 1880 .. cint it cr i et cece cna i ameceen iemm e maeenaas Ceereaan e 3,243,738 92

A large amount has been paid as dividends by the mill companies, but the exact figures were not obtainable,

Beginning at the northern extremity of each reef the important mines are located in the following order:

‘White reef—Barbee & Walker, 2,450 by 600 feet; Pinkham & Dodge; Leeds; Thompson & McNally, 1,313 by
600 feet and 1,490 by 600 feet; and Gisborn.

Buckeye reef.—Silver Flat, 1,498 by 577 feet; Manhattan, 1,600 by 600 feet; Tecnmseh, 1,496 by 595 feet, all
three belonging to the Christy Oompzmy; Kinner, 493 by 300 feet; Buckeye, 1,366 by 489 feet; Last Ohance, one-
third of a full claim, both owned by the Stormont Company; Maggie, 1,281 by 496 feet; California, 1,422 by 600
feet, both belonging to the Christy Company; 1,497 by 570 feet, and Emily Jane.

Bast reef—Vanderbilt, Duffin, Dykes & Stapeley, Toquerville, Maud, and Dixie.

The Stormont Silver Mining Company is a New York corporation having a capital stock of $1,500,000 in
150,000 shares. The early history of the mining property could not be ascertained. The Stormont Company was
incorporated July 19, 1879, since which time the mines have been worked steadily., The property consists of the
Stormont, the Buckeye, and the Thompson & MeNally, patented mines; the Last Chance and part interestsin nine
unpatented and slightly developed claims; two B-acre mill sites; and a mill on the Virgin river, 5 miles from the

ines.

Buckeye and Last Ohance—~The dip of the strata here varies from 14° to 25°. There are several folds or small

'vertical faults. There is no separation, no distinctly-marked line of fault, but the ore is sometimes thrown from 2 to

6 feet. 'The extreme limits of the workings, at the period under review, were 148 feet in vertical depth, or about 500
feet on the dip of the reef, and 1,480 feet horizontally. The ground had not been stoped out or even explored,
except in some places. The ore had been found in four irregular chimneys, two of which began at the surface.
These had a lenticular cross-section, varying from 18 inches on the edges to 16 feet, or even 20 feet, in the center.
In general, however, the thickness of the ore stratum was not over 8 feet. The ore stratum is rarely worked when
less than 18 inches thick. The total cuttings in these mines were less than 4,900 feet. The company has fine new
hoisting works on the Buckeye mine, over a vertical two-compartment shaft 148 feet deep, situated about 500 feet
west of the crest of the reef, including a Copeland & Bacon 21 horse-power engine, § inch steel-wire rope, cages,
safeties, ete. These are the only hoisting works on any considerable scale in the district. At the Last Chance
there are small steam hoisting works with a 7 horse-power engine. These mines employed about 60 men during
the census year; shifts 10 hours and wages $4 per day. The ore is hauled to the mill at a cost of $2 20 per ton.

The Stormont mine —This mine was worked to October, 1879, when the machinery was moved and the worlk
was discontinued. There was a 180-foot incline, 80 feot of which was in water. The other cuttings amounted to
550 feet. One ore body was found from 8 to 15 feet thick in the center and “feathering out” to 18 inches on the
edges.

Thompson & MceNally.—This claim is on the White reef. The silver-bearing stratum is not over 60 feet from the
surface, and has been worked by six short shafts and a tunnel over 200 feet long under the crest of the reef. The

- extent of the workings is 60 feet in depth from the surface, 400 feet in length, and 850 feet on the dip of the reef.

The total cuttings amount to 1,220 feet, besides large open cuts. The ore is found in several lenticular bodies,
Many thousand tons have been produced. About 38 men were employed during the first half of the census year,
since which time the mine had been idle.

The Stormont mill is situated in the ravine of the Virgin river, from which it obtains water by a diteh 1 mile
inlength. The will was completed July 4, 1878, and has been running most of the time since. The mill plant
consists of a 40-inch turbine water-wheel; a boiler to generate steam for pans; a Blake crusher; 2 self-feeders of
local invention ; 10 750-pound stamps, double-discharge, wet-crushing batteries, No. 40 brass wire sereen, drop 6
inches, speed 94; 24 settling tanks, 5 by 7 feet 8 inches by 3 feet 6 inches; 13 pans, G fect 4 inches by 2 feet 8
inches; 7 settlers, 7 feet 10 inches by 2 feet 10 inches; 3 retorts; 2 melting furnaces; and 120 feet of blanket
sluices, baving six compartments 13 inches wide. The whole cost about $56,000. The turbine has been running
almost steadily for a year and a half, and has given great satisfaction. It has become much worn, using one-
third more water than formerly, and is soon to be replaced by another of the same make. The head of water
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is 20 feet, the penstock is 8 feet 2 inches square, and the flume is 8 feet 2 inches wide, and 24 inches deep.
The average amount crushed per day is from 70 to 75 tons. Sometimes the battery is hung up for one or two
hours at a time, because the tanks and pans are full. Battery shoes and dies last about 40 days, about two-
fifths of & pound of iron being worn off per ton of ore crushed. Screens last two weeks. The battery sands
flow into a single settling tank at & time, the overflow passing through all the others. The heavy sands are
shoveled out upon a platform, and thence into the pans. The lighter sands or slimes are puinped into the pans
to give the required consisteney. About 10 per cent. of the ore passes off in slimes and settles in three slime
ponds, which are from 50 to 80 feet square and 134 feet deep. These slimes assay about $35. 'When nearly dry, they
are wheeled to au elevator, taken to the pan floor, and mixed with the ore and coneentrations. The pan mullers malke
62 revolutions per minute. A charge is a ton and a half and is worked six hours. The temperature, as observed
at the time of the writer’s visit, was 1369, 1409, and 1530, Grinding is never done. At the fime of charging
200 pounds of mercury, from 20 to 50 pounds of salt, and from one-half pound to 4 pounds of sulphate of copper are
added per pan. The difference in thé quantity of chemicals employed is due to the difference of the ore from different
mines, experience having determined these quantities. There is a peculiarity of construction of these pans, which
is of considerable advantage. The driving rod, which runs through the center of the pan and carries the muller,
is prolonged npward 4 feet beyond its usual length, and bears the thread of a large screw. On one side the
entire length is a key-seat. The muller, provided with a screw, as usual, moves upon the rod, and, by means
of the key and key-seat, can be securely fastened at any height. This is of great advantage in cleaning up the
pans. The muller is screwed up and fastened, and the labor of hoisting it was thus aveided. The settlers make
12 revolutions per minute, and retain a eharge three hours. They are run half an hour, and run down in two and
a half hours. The mill is thoroughly cleaned up once a month, and the quicksilver weighed. The loss is from
three-quarters to one pound per ton of ore worked. The retorts ave eylindrieal, 1 foot in diameter and 4 feet
long, and hold abount 800 pounds of amalgam. They last about 90 charges. The bullion is 0.820 to 0.980 (average,
0.860) fine, the remainder being copper. The tailings, which assay from $3 14 to $8 copper, are concentrated on
blanket sluices having a grade of about 8 inches to the rod. The blankets are washed twice in 24 liours, and about
20 tons, assaying from $20 to $60, are caught in three weeks. These concentrations are allowed to weather from
three to four months, and are worked in pans mixed with other ore. The tailings from the blanket tables run off
iuto the Virgin river. Battery samples are taken every hour, one pint from the spout at the rear of the screens,
care being talen not to run the dipper over. These are settled and made a 12-hour sample. Tailing samples are
taken in the usnal manner. Very complete cstimates of costs and percentages are made each month, but they
were not given for publication. .Besides working the ore from the ecompany’s mines, this mill does considerable
custom work. The company charged $12 per ton for milling, deducting 3 per cent. for moisture ; pays 80 per cent.
in bullion for ore assaying $60 and upward, 75 per cent. in bullion for ore below $60, and cashes the bullion at 20
per cent. digcount if so desired. The cost of treating ore by this water-power mill is about a dollar per ton
greater than if the mill had been erected at the mines and steam-power used; this is owing to the expense of
hanling the ore. The mill foree consists of:

Class. employen. | ool of | Vapsarer
. Hours.

Amalgamators.macy ciarrrnraancnaansr 4 12 $5 00
DUMPINGD «eem e e eeeeeneemnnennenses o 6 12 400
TANKINOD eauean s cuncicanmciras namaes 8 12 4 00
Battery feeders ................. PPN 2 12 600 E
SHme-pItmen. crvueeeviraaniaeninn, 4 12 4 00 ¢
Blankot washers.........o.oopemnnoon 2 12 4 00
Watehmen (Aitoh) «veveevrceeesarnaan 2 12 4 00
U O TLl ) D 2 12 4 00
Blacksmitha \eueuovneraneaaeinas 2 i R 5 00
Carpentor ......oveesincrennnesaanuan 1 12 6 00 -
Abgayer and foreman ....ccvvinnraian 1 12 5 00
(8153 N b R 388 .
Suporintendent ....vvieecaernaiieann. ) A

The Ohristy Mining and Milling Company owns the Tecumseh, Silver Flat, Silver Crown, Silver Point, Chloride
Chief, Maggie, and California, all patented claims; 18 others, unpatented ; and 19 acres of land, including a water
right and a mill and mill site in the fown of Silver Reef. The company was incorporated in the fall of 1877 , having
a capital stock of $6,000,000 in 60,000 shares. The following claims were the only ones which have been developed
to any extent : : : “ ‘

The Manhattan, Stlver Flat, and Tecumseh—These are sitnated at the northern end of the Buckeye reef on
an almost level surface. The ore is found here, from 4 to 15 feet below the grass, in comparatively small bodies,
from 1 to 3 feet thicle and from 40 to 50 feet wide and long. There are 800 feet of cuttings and a large amount of
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surface work, Several faults of from 4 to 6 feet and wave-like formations were noticed by Professor Maynard, who
made a report on the property in the summer of 1880. The company employed abount 20 miners during the census
year, and produced over 13,000 tons of ore from all its mines. The cost of transportation to the mill was 80 cents
per ton.

The Oalifornic cmd the Maggie.~These are ftt thoe other extremity of the samereef. They have small steam hoisting
works (8 horse-power engine), at a 200-tfoot incline on the dip of the stratum (25°'W.), A small quantity of water
was encountered at 75 feet from the surface, and was raised by steam pumps, DBelow the water line the ore was not
so free. The drifts and levels extend 800 feet horizontally, and amount to about 2,100 feet, One ore body began at
the surface and extended to the 150-footlevel. Others have been found which extended below the existing workings.
The ove bodies are rarely more than 30 inches in thickness, About 18 men were employed during the census year.

+ The Christy mill.—The plant comprises one 40 horse-power ¢ngine; one Blake erusher; one Hendy self-feeder;
five 850-pound stamps (double discharge, wet crushing battery, drop from 5 to 7§ inclies, speed 95, No. 40 brass-
wire screen); 12 settling tanks (8 are 3 feet 8 inches by 8 feet 10 inches by 2 feet 10 incles deep, and 5 are 8
feet square and 2 feet 10 inches deep); 6 pans, 5 feet 6 inches by 3 feet (2 more woere to be added soon); 3 settlers,f
8 feet by 3 feet 4 inches (L more to be added soon); 2 retorts; and 2 smelting furnaces, This mill began operations
January 8, 1878, and, with few interruptions, has been running steadily since. Its capacity is about 40 tons per
day. According to the foreman, about one-fifth of a pound of iron is worn from the battery shoes and dies per
ton of ore crushed, Cams and stems begin to break after twelve months’ wear. Screens last seven days. It
is estimated that about 15 per cent. of the ore passes from the mill as slimes. These are caught in four large slime
pits, about 75 feet square and from 3 to 5 feet deep, and are treated as at the Stormount will, 4, e., mixed with
one-third of a charge of the coarsest sandy ore and put through the pans. In working slimes more mercury is lost
and a lower percentage (estimated at 3 per cent.) obtained than in working the regular ore. The pans work a
charge of 1} tons in six hours, making seventy revolutions per minute. The temperature, as observed, is from
1600 to 170°, About 30 pounds of salt, 2 pounds of bluestone, 1 pound of lye, and 250 pounds of mercury are
added per pan at the time of charging. A few ounces of cyanide of potassinm are also added every two or three
days to clean the mercury. The settlers make thirteen revolutions per minute and run three hours, two to settle
and one to discharge. The mill is cleaned up once per month. The loss of quicksilver is 1 pounds per ton of ore

“treated. The bullion is about 0.930 fine.

The following peculiar action of the bullion was noticed in this district, and especially at the Christy m111,.
when working on some Tecumseh ore, which contained a nnmber of minute yellow specks. After the bullion was.
poured from the pot into the moeld and had apparently solidified, it would begin to swell (not sprout) and rise
slowly in the mold until the spongy surface was from 3 to 4 inches above the first surface. The melter noticed that this
action was prevented, or at least diminished, by keeping the molten silver in the pot a considerable time before
pouring. A person, said to be connected with the laboratory of Hamilton College, New York, while visiting at
Silver Reef, took some samples of these yellow ores, and, on returning to the east, reported that they contained
phosphate of uranium. This stalement has not been authenticated, bus iy given for what it may be worth.

Assays arve regularly made at the Ohristy as at the Stormont, but all data were confidential.

The Barbee & Walker Silver Mining Company was incorporated Jupe 1,1880, with a capital stock of $1, 000 000
in 100,000 shares. The company owns two patented claims,embracing 2, 400 by 600 feet of ground along the Wlute
reef, a 5-stamp mill, and 14 acres of agricultural land to insure a water supply. The company has small steam
hoisting works on a 400-foot incline, which began on the crest of the reef. The engine is of 21 horse-power and
the rope #-inch steel wire, A giraffe is used. The plant is thought capable of sinking 600 feet on the present
dip of 40°, The ground has been prospected 706 feet horizontally, and the total cuttings amount to 2,180 feet.
No water has been yet encountered. The ore is found usually on the hanging-wall side of three beds, about 12 feet
apart, and dipping 300 to 45° W. One body came to the surface, and was 200 feet long, 60 feet wide, and from 2
to 20 feet thick. 'Several others of much smaller size have been encountered. One vertical fanlt of 6 or 8 feet and
several smaller faults of the orve in the beds have been met with. The beds are not worked, except when prospecting,
when the ore is less than 12 inches in thickness. About one- tenth of the drifts require timbering. Black powder
is used almost exclusively, The volume of a ton of ore or waste in place is estimated at 12§ cubic feet, and ot a
ton broken at from 18 to 23 cubic feet. . The mine was idle, owing to the destruction of the mill by fire, except during
the last three months of the census year, when about forty-four men were employed. Night shiffs are nine hours
and day shifts ten, and the wages are $4 per shift. Drifting is done Dy contract, the company furnishing and
sharpening the tools, and paying $7 50 per linear foot. The ore is not weighed, but estimated in bulk by the
tally-board of the car-loads hoisted. “The cost of mining ore per ton for the month of June, 1880, was $5 20, The |
total assay value of bullion ploduced from ores of this mine, between April, 1878, and June 1, 1880 was 8244,5677 90.

The company’s mill is on the side of the reef below the hoisting works. Ore is taken in & wheelbarrow 100
feet or less from the mine dump into the mill. The mill was built in the springof 1878, and was aceidentally burned
June 23,1879. It was rebuil; and began running again February 23, 1880. It has been in operation continuously
since. The machinery consists of a 25 horse-power boiler and engine, a home-made self- feeder, a Blake crusher,
five 650-pound stamps (double-discharge, wet-crushing battery, 53- to g-inch drop, speed 90 to 90, No, 40 screen),
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three settlers 7 feet 10 inches by 2 feet 10 inches, two retorts, and two melting furnaces. The capacity of the mill
is about 35 tons per day. The stamps could crush more, but there is not sufficient pan capacity. About 10 per
cent. of the ore passes off as slimes and is caughti in three slime ponds 50 by 65 feet and from 3 to 5 feet deep.
These slimes for the month of June, 1880, assayed $54 per ton. When dry they are added.to the regular pan
charges, 200'pounds to each charge. The pans hold about a ton and a half each, make 55 revolutions per minute,
run six hours without grinding, and have an observed temperature of from 1820 to 188, Immediately after charging
and heating up the pans, 180 pounds of quicksilver, 30 pounds of salt, 6 pounds of bluestone, and an ounce or 8o of
cyanite of potassium and lye are added to each charge. The settlers run one hour before discharging. The mine
is cleaned up on the first of every month. The loss of quicksilver is 1.4 pounds per ton of ore. The bullion is
0.860 fine. The tailings for June, 1880, avera.ged $8 52. They are all saved in reservoirs Dbelow the mill,
Assays are carefully and regularly taken, as in the previously-mentioned mills of the district, The average assay
of battery samples from December, 1878, to June, 1879, was 20.3 ounces. The average in June, 1880, was $33 06,
The cost of the mill was $26,000. The cost of milling ore in June, 1880, was $6 40 per ton. No custom ore is
. worked. About 1,015 tons were treated in Juune, 1880, yielding $26,334 53. The mill force was 17 men, working
12.hour shifts, at $4 and $5 per shift.

The Leeds Mining Company, capital $6,000,000 in 60,000 shares, was organized in the autumn of 1877. The
company’s property consists of four adjoining claims on the White reef, one mill and mill site, and 15 acres of
land and its water right. The mines have been opened by & tunnel running under the crest of the reef and by six
shafts. The extreme extent of the workings is 900 feet on the dip (20°) and 900 feet horizontally. The total
cuttings probably exceed 5,500 feet., There is only a whim on one of the shafts. Several bodies have been found
from 1 to 15 feet (average, G feet) thick. The richest ore is usually on the foot wall or floor. About eighteen men
were employed during the census year, and 4,923 tons of ore were extracted. The mine had been idle several months,

The Leeds mill was originally the Magnet mill, erected at Bullionville, Nevada, years ago, and was moved to
Silver Reef in the winter of 1876. It is about a tenth of a mile from the mines of the company, The plant consists
of a 3D horse-power engine and Dboiler, 2 Blake crusher, a self-feeder, ten 7560-pound or 800-pound stamps (double
discharge, wet-crushing battery, 63-inch drep, speed 95, No. 40 screen); ten settling tanks, ten pans, 4 feet 6 “inches
by 2 feet 2 inches; five settlers, 7 feet by 2 feet 2 1nches two retorts, and two melting furnaces. It was one of the
old-style mills, and showed the effects of a move and hard work. It had been idle for some months, There is
nothing about the mill or its working results so different from those previously described as to require particular
mention. Besides working the company’s ore, much custom work has been done. The price charged was $12,
lately reduced to $8 per ton. The mill guarantees 80 per cent. in bullion, and buys bullion at 20 per cent. discount.
The total assay value of bullion produced by this mill to June 1,1880, including that from custom ore, was $768,321 58,

The Kinner mine, on Buckeye reef, has small steam hoisting works (10 horse-power engine) over a vertical
shaft., The limit of explorations is 250 feet horizontally and 450 feet on the dip, or 175 feet vertically, The
cuttings amount to 1,200 feet. Some water, 300 to 400 gallons per hour, was encountered at 350 feet on the dip,
Several bodies have been found having an average thickness of about 5 feet. The richest ore occurs within from 10
to 15 inches of each wall, 4. 6., near the overlying and underlying strata. The strata are.folded in one place in the
mine something like a letter “ 37, and are also said to be faulted and thrown 40 feet. During the census year 32
men were regularly employed, and about 2,700 touns of $40-ore were extracted. The former product was $15,000.
The ore was milled at custom mills, but, owing to the high price of milling and lack of economical hoisting machinery,
even high-grade ore did not pay, and the mine has been idle several months.

The other mines of the Harrisburg or Silver Reef district are:

Total '
Mines, l%x;%thl} é);’ ~ Total product, Condbi&ogasguigx;ealgse of Remarks,
Feet, i
Pinkham & Dodge-.ver---. 727 | No ore shipped ....... Assessment work only....| Large bodios of $16 ove,
" Emiy Jane ceocaeiiieniac e eans 280 t0NB.cenrcasarnnnas Worked on lease...cnveun, Ore, $20 and $30. Developments limited,
Vanderbilb. coccvesmmieaaioacinnnna, 240 t0MB.euccurnnaiesafbamnaniansanas e ianneaa Average of ove produced, $100. Incline of 80 feot.
Duffillervasenvnsvnsnccannunan B00 Joeennncmmanr sencnnan A, - Total product, many hundred or thousand tons of $80 to $100 ore,
Tooquerville . coovemacnaen. 1,000 {eunmusrcnvcnnsocarernes ‘Worked by chloriders..... Several hundred tons of $50 ore have boeen shipped.
Mand .oveeeiaiiaesinianaa.. 440 | $88,080. cuueunnraannnn “Worked irregnlarly....... Oro agsays from $80 to $100,
DIXIB cvumnnenrrnsvmenunanas 100 | 400 10MB. v euvaneerences|inmananrannieanena PETTTI TN Ore produced valued at $35 per ton.
GHBDOETL. - vv v csvrewsanascenefonnsonnnas 50D £ONB . eaurrunnsrenncfunnsaunsrsaransenrennenrens " Value of ore produced, $20 to $25 per ton,
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SANTA OLARA DISTRICT,
[ July, 1880.]

The Santa Clara district is situated 10 miles west of Saint George on what seems to be a continuation of the
Silver Reef silver-bearing sandstone strata. It was organized in the spring of 1880, There are a few loeations
which have about 100 feet of cuttings cach. The pay stratum is said to be 8 feet thick, assaying from $10 to $15
per ton. Around Saint George, and between it and Silver Reef, there are several districts, Voleanic, Gunlock,
and others, covering miles of sandstone country, and containing many locations. Little work, however’ has been
doune and no ore shipped. - ' ’

Sulphur in considerable guantities is found near Tocquerville. The Mormons claim that a vein of graphite from
1 to 3 feet wide exists in the mountains northwest of Saint George. Thereis also said to be graphite in Kane county.

The Pahria excitement occurred in the early part of 1879, and was occasioned by the report that a reef of silver-
bearing sandstone had been discovered about 125 miles east of Silver Reef. This mythical reef, according to the
report, was many miles long and averaged $50 per ton, not counting the rich spots which assayed among the
hundreds. Over 500 men, including some capitalists from Salt Lake City, rushed off to the new camp. Nothing
was found but reefs of sandstone assaying a few dollars, although bearing a strong resemblance to the rich ores of
the Silver Reef mines.

The Grand Guleh copper mine, in Bentley distriet, is 40 miles south of Saint George and 15 miles north of the
Colorado river. Geographically it belongs to Arizona; but, if ever worked, it will necessarily obtain its supplies
from Utah. The district was organized in 1871, Wood is plenty. Water, however, is scarce and 8 miles distant.
A few copper locations have been made. Of the minelittle can be said, as the reports are so conflicting. Considerable

' 30 to B0 per cent. copper ore has been found in sandstone, In 1877 the property was leased to men from Salt Lake

City, who sank a 100-foot shaft, built a reverberatory and a shaft fuornace, and ran out 10 or more tons of copper
bullion. Nothing has been done since. ‘

MORGAN COUNTY.. 5

MILL OREEE DISTRICT.-

Mill Oreek district is 10 miles southwest of Weber, on the Union Pacifie railroad, and contains a few iron claims
having traces of gold and silver, The Nerway Iron Mining and Milling Company owns three claims here, which
are said to contain large quantities of high-grade iron ore. This company was incorporated November 19, 1879,
with a capital stock of $1,000,000 in 100,000 shares. The work on the claims is limited in extent, and no iron
furnaces have been erected owing to the lack of capital. . ‘

WEBER COUNTY.

WEBFR DISTRIOT,
[January, 1881.]

The Weber mining district is on the Wasatch range, 2 miles northeast of the city of Ogden. Junction district
formerly covered this ground, but its organization was abandoned about 1860. Weber district was organized in
Tebruary, 1878, and contained at the period under review about 130 locations. The claims were mere prospects,
few having over 100 feet of cuttings. The country rock is limestone and quartzite. Theore is an ocher, low grade
in silver and lead, and a quartz said to average $20 in gold. There are two arrastras and one sm&ll. reverbera,to_ry
roagting fornace in this district. From 3 to 8 miles north of Ogden there are said to be large deposits of hemajm?e
and magnetite ore. Tn 1874 a company was organized to work this iron ore. Tt built a farnace and ran a week in
1876, There is also considerable rolling-mill machinery upon the ground. It was said that $125,000 was spent by
the old company. '

BOX ELDER COUNTY.

WILLARD DISTRICT.
- [January, 1881.]

Willard district was organized about 1874, Little was done wntil the spring of 1880. There were, ab the
period under review, 40 prospects. The Iron King is a very large mass of iron ore, 3 miles northeast of Willard.
Only agsessment work had been done to hold it. Antimony ore oceurs in reniform masses, from nut to bushel-
basket size, in a quartz vein about 4 miles north of Bingham City. There have been no developments and no ore has
been shipped.
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LUCIN DISTRICT.

[January 1881.7

Lucin district is 8 miles long and 2 miles wide, and islocated partly in Nevada. The mines, however, are entirely
in Utah, about 8 miles southeast of Tecoma, on the Central Pacific railroad. It was organized in 1869. About 200
100’141}10118 had been made, but not over 15 were claimed at the period under review. Very little has been done
gince 1876. The country rock is limestone. ' *

The English Tegoma company, or the Tecoma Mining Company of Utah (limited), owns several claims, two of
which, the Gladstone and the Shanly, were patented, upon which much work was done in 1873, 1874, and 1875 ; since
which time they have been idle. This was the same company that bought the Flagstaff and the Last Chance.
About 1,000 tons of low-grade ore (30 per cent. lead and from 10 to 25 ounces silver) was extracted, which was
shipped to the comp‘my’s furnace at Truckee, (nhforun, about 500 miles dlst'mt The total cuttings aggregated
possibly 1,500 feet, |

" The Ameucan Tecoma Company, or the Tecoma Mining Company, owned eight patented claims. A furnace
was erected in 1871; and while the mines were looking well the property was sold to Howland & Aspinwall, of
New York, in 1872. The latter owners extracted several thousand tons of ore (averaging about 35 ounces silver
and 45 per cent. lead) from two well-defined surface bodies, and shut down in 1875 or 1876. The claims have been
idle since. In the lower parts of the ore bodies much wulfenite was found. Their total cuttings amounted in the
aggregate to about 1,200 feet,

In 1874 about 40 {ons of horn-silver ore were collected on the Black Warrior claim from surface deposits
by gopher-hole work, which were said to have yielded $16,000. Little has been done since.

There are a few other claims, the Buchu, the Central Paecific, the Lady Franklin, and others, which have a few
hundred feet of work and have produced a small amount. Five men were chloriding and prospeecting in the district
in the eensus year,

NFWFOUNDLAND, SILVER ISLET, ROSEBUD, ASHBROOX, AND FREMONT ISLAND DISTRICTS.
[January, 1881.]

Newfoundland district is situated in a small miountain range in a marshy desert 15 miles south of Terrace, on
the Central Pacific railroad. It was organized in 1872, Many locations had been made, though few claims were
owned at the period under review. It is said that the formation comprises all the sedimentary rocks and some
porphyry. The veins are narrow (18 inches), and contain milling ore assaying from 100 to 1560 ounces silver and
some copper. Assessment work has beeu kept up on a few claims having from 150 to 250 feet of euttings each.

Silver Islet district is on another mountain in the same desert. There are a few claims having high-grade
copper ore which have been comparatively idle since 1873,

Rosebud distriet, 10 miles northwest of Terrace, was organized in the fall of 1873, and contains probably 200
locations, of which 25 were still worked at the period under review. The country rock is said to be limestone,
quartzite, and porphyry. The ore is an ocherous carbonate of lead containing a few dollars in gold and from 60 to
100 ounces in silver. The Thompson Congolidated Mining Company owns four claims, and is doing the principal
work., There is a 300-foot shaft and incline; also 400 feet of other cuttings. Bight men have been working during
the year. Other claims in the district having a few hundred feet of cuttings are the Talco Consolidated, Silver
Reef, Mayflower, and Delmonte. Very little ore has ever been shipped.

The Ashbrook district, organized in 1874, is about 30 miles northwest of Terrace, in the extreme northwestern
corner of Utah, and contains a few narrow veins of high-grade free-mllhng silver ore. Thirty tons were shipped
in September, 1880.

About 20 miles northwest of Terrace, on Grouse creek, there are two belts of coal croppings. There are seven
seams of coal and shale from 3 inches to 4 feet thick about 20 feet apart. Ten tons of a fine quality have been
shipped. At the period under review a few men were prospecting the beds in the interest of. the Central Pacific
railroad.

Fremont distriet, which includes the whole of the island of that name in Great Salt lake, was organized in
1871, Small veins carrying gold, silver, copper, and lead were found. Nothing was dene, and the organization
has been abandoned., There is said to be a great abundance of very good roofing slate on the island.

GREAT SALT LAKE.

The Great Salt lake has an area of 2,360 square miles (including islands), is 4,218 feet above sea-level, and
has a maximum depth of 60 feet and an average depth of about 20 feet, The water-level has varied several feet
within the memory of the eld settlers.  Between 1847 and 1856 it filled 5 or 6 feet and receded to its old level. In
the few years following 1863 it filled again, and has maintained that depth since. In consequence of this the
percentage of solid matter in solution is variable. An analysis made i/n 1869 gave 14.8 per cent. of solid matter,

!
'
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of which 11.8 per cent, was sodium chloride. Salt has been collected by the Mormons since their arrival in the
country in 1847 from small ponds on the shores, which became dry in the autumn. It is, however, only within the
last few years, since a demand for it has arisen at the new mills in the adjacent territories, that any systematic
arrangements have been made for gathering it. i

There are six places on the lake shore where salt is obtained, Monument Point, Willard, Plin City, Hoopersville,
Farmington, and near Salt Lake City. Sometimes the lake water is pumped into artificial ponds by steam or horse-
power, and sometimes a dam is built across the entrance to a small cove on the lake shore. In either case the salt
is obtained Dy solar evaporation, The most. extensive works are those of Jeremy & Co., near Salt Lake City, to
whom the writer is indebted for the following particulars relating to the process and the costs: The dam across the
cove must be solidly built; earth will wash away and plank will not bear the weight of the waves of heavy salt
water. IExperience has proved that it must be made of earth and covered with lattice, willows, and tule. Posts
are driven 2 feet apart in two rows 7 feet apart, -A lattice work of willows is woven on these posts and backed by

~several inches of tule, the eenter being filled with earth. Such a dam costs about $1 per foot. There is a gate

through this dam, or around one end of it, throngh which the water flows when if is raised in waves by a strong
west wind. These salt ponds are from five to a hundred acres in extent. The season is from May to October, the
first thres months being required for the evaporation of the water. The salt will be found in crusts from 1 to 4
inches thick, It isscraped into conical heaps with a square-edged shovel. The men receive from: 50 cents to a
dollar per ton, and make wages of from $2 to $2 25 per day. A cubic foot of salt in the heapis estimated at from 65
to 74 pounds. The price of salt per ton at the ponds varies with the demand, but is usually between $2 50 and $4.
This firm estimates the produet of its works during the census.year at 10,000 tons. At the other ponds about 4,700
tons were gathered. From inquiry the writer estimates that only about 7,000 tons were shipped to mills, by rail,
and used for domestic purposes during the sume time; hence the remainder is still standing in the conical piles,
dissolving and washing back into the lake with every rain.

COAL TFIELDS,

The supply of coal in Utah is apparently inexhaustible, but only a few beds in the most accessible localities
have been worked. The coal is a “brown coal”, like all that has been discovered in the Rocky Mountain region.

The records of the Salt Lake Oity land office show that between 1870 and 1879 the following acreage of coal
land was returued on the plats of public surveys:

Aogres,

TATIE COUNTY vcwecnvmccne tarrae camnan nee e reeaemsreane st e e e teemme et aanar varaas N 49, 384
Bl POt GOUNEY «vneeeneaenneiimaua ineensans saumne sausas mens uunsr sans sanans cargannansasoansssnnnssnnas 34,332
Sevier county..ceaiiannsans SN P 11,013
Iron COUNtY v cen civt cee it viemn e ne i ciu e aarn s vt neiessaeaeentasnus uns vannay rann aann e 6,240
WaBAtEh COMMBY v auniine ciiemniieinmee s mies smnn cems cnnsinsa masseate snne cnne cnrunnanmsnssnmmassnonaneanes 2 O40
Summit county c--eieiaieiiiiann. U 19,931

17 e 123, 740

This does not include it all. Much land was surveyed between 1856 and 1870, of the character of which no
mention was made; and vast tracts in the southeastern coal region are unsurveyed. But a few thonsand acres
are either located or patented.

In the following localities comparatively limited, developments have heen made;

THE COALVILLE DISTRICT, SUMMIT COUNTY,

.

[November, 1880.]

In the valley of the Weber river 2,000 or 3,000 feet of the overlying sandstone has been eroded, thus exposing
the coal series of the Green River basin near its western border. This coal series belongs to the Laramie group
of the Cretaceous period. (a) - , -

The purely Mormon town of Coalville is situated 5 miles south of Echo, up the valley of the Weber river. Two
parallel streams, Chalk and Grass ci'eeks, flow from the northeastinto this river, the former at Coalville, and fthelatter
a few miles further down. Tt is on these two creeks, or in their side ravines, where the coal was almost or quite in
sight, that the Coalville mines are situated. The altitudeis from 6,600 to 6,800 feet. The coal eroppingsare principally
found in a region 15 miles east and west by 8 miles north and south, but the mines actnally worked are in a much
smaller area. The country is considerably broken, most of the mines showing one or more fanlts, although the
distance of the throw is usually not great. To the eye the surface of the country presents a succession of three
sandstone ridges, with strata dipping from 200 to 30° between north and west. This indicates three extensive faults,
which will be found when two of the coal beds are worked to great depths. There are two principal beds of coal,

X
a Geol. Expl., 40th Par., by Clarence King, 1869, Vol. III, pages 451 and 467,
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the upper or 5-foot seam, having a red ash, and the 11-foot seam, which is worked at present. The perpendicular
distance between these beds is said to be 800 feet. In the period between 1864 and 1874 the other principal mines
were discovered and work was ‘begun., Since then operations have been irregularly continued, usually in the winter.
In general the mines have been worked by poor men. The machinery used has been very small and imperfect, the
system of working very short-sighted, and the profits little or nothing. The mines have usually been leased at a
royalty of 25 cents per ton. Much trouble has oceurred regarding this royalty and as to titles.

There are eight openings, hardly entitled to be called mines, from which coal had been extracted, in the Grass
Creek calion, viz, Cupley’s opening, Bull Hollow claim, Hodgdon & Flatcher’s claim, The Bishop’s mine, Grass
Creek mine, Muir & Co’s mine, and the Robinson or Church mine. Only the four last mentioned have been worked
to any considerable extent.

The Bishop’s mine is on the 11-foot seam.. It was opened about 1870, and has yielded 10,000 tons or more of
coal. Im 1877 it was sold for $60,000 to the Union Pacific Railroad Company, which now owns it. It was idle at
the period under review. ,

The Grass Creek mine, 6 miles from Coalville, is & new opening on the Bishop’s mine. Work was begun May
20, 1880. The Union Pacific Railroad Company was placing machinery able to work 2,000 feet or 3,000 feet on the
dip of the bed, and was making preparations for a large and permanent yield. The size of the claim is 640 acres.
The seam is 10 feet thick, and the dip is from 800 to 390 N., 25© W., and increases with depth. No faults had been
found in the 220 fect of main slope. "Water was enconntered 40 feet below the surface, but not in large quantities,
The machinery is to consist of one very large horizontal engine, coupled, power unknown, drum 10 feet, and
steel-wire rope 1§ inches in diameter; three horizontal boilers of 150 horse-power, and steam pumps. An ordinary
broad-gange track comnects the mine with the branch of the Union Pacific railroad running from Echo up the
‘Weber river. Only 50 tong are raised per day.

Muir & CoJs mine was opened in 1874 on ground leased from the Robinson claim. It is worked through two
tunnels. Coal has been extracted in an area 600 feet deep and 1,000 feet long. Itwasidle at the period under review.

The Robinson or Church mine is sitnated at the head of Grass Creek, 8 miles northeast of Coalville. It has
an area of 820 acres, and is owned by the Mormon chureh or some’of its leaders. It has been leased to Mr. Robinson
at a royalty of 25 cents per ton extracted. It is worked through a 300-foot tnunel and has no machinery. There
are geveral faults of 4 or 5 feet running north and south, and one vertical fault of 150 feet, which separates it from
the Muir ground. ’ '

The total coal product of the Grass Creek mines prior to June 1, 1879, is rather vaguely estimated by old
residents at 50,000 tons. o ‘

The mines of Chalk Creek have been worked far more extensively than those mentioned above, and are all
within 24 miles of Coalville. They are the Spriggs, Black Diamond, Wasatch, Crismon, and Allan.

The Spriggs mine is in the town of Coalville, and has been worked yearly, yet somewhat irregularly, chiefly
by lease, for twelve or fourteen years. The mine was once operated vigorously by Buel & Bateman,  The property
consists of 160 acres of patented land, a small 15 horse-power engine, and three Knowles steam pumps. There is
but one coal seam, from 10 to 11 feet thick, dipping 25© N'W., underlaid and overlaid by clay and a light-yellow,
fine-grained, fossiliferous sandstone. One fault of 10 feet, ranning SW.,is known to exist. The old Buel & Bateman
workings extended 600 feet on the dip and 1,200 feet horizontally. They had caved in, becn on fire, and are now
walled up. The new works have a 450-foot ineline and a Lorizontal development of 810 feet. Part of the roof has
caved, owing to the removal of the pillars. In the busy season 60 men are sometimes employed.

The Black Diamond Coal and Coke Company is a Salt Lake company that had leased a part of the Wasatch
ground. Work was begun a few years ago, but the present company did not buy the lease until the spring of 1880,
It owns the Allan mine and several coal prospects on 5,000 acres of unpatented coal land. In this mine the coalis
10 feet thick. The machinery consists of a horizontal engine of 12 horse-power, with friction gearing, §-inch steel-wire
rope, and two Knowles No. 4 steam pumps. The main incline is down 400 feet on a dip of 269, and the horizontal
workings extend 350 feet.

The Wasatch mine is a claim-of 160 acres. It has been worked through a tunnel at irregular intervals since
1866, and has yielded well. In July, 1879, a vertical working shaft was begun, which struck the coal bed at 92
feet. The mine is hardly opened, but few levels having been driven. The machinery consists of a vertical 11
horse-power engine and a Blake No. 4 steam pump.

The Home Coal Company was incorporated November 1, 1880, with the' object of controlling and insuring the
supply of coal to the Ontario mine and mill. The property comprises the Wasatch, Spriggs, and Crismon mines.

The Crismon mine was discovered in 1870, and has been worked since, There are several old tunnels from
which large amounts of coal have been taken. The machinery in use at the period under review was ereeted in
1874, and consisted of one very old 12 hqrse-power engine, one No. 4 Crane steam. pump, and & §-inch steel-wire
rope. The size of the claim is 40 acres. The coal seam is from 9 to 14 feet thick, dipping 13 W. of N. One fault
of 2 feet, running southeast, and a “diteh?” of 10 feet has been found. The extreme development, not including
old workings, is 600 feet on the'dip and 1,200 feet horizontally, The pillars are 30 feet wide, and the “stalls” or
“rooms” are 16 by 100 feet. The mine has been on fire’ on the east side of the main slope above the 420-foot level .
for seven years, but the burning partis walled off from the rest and gives no trouble.
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The Allan mine was opened in 1864. A fault was encountered in 1870, and the mine was idle for two years.
A second fault was found in 1877, and the mine was abandoned. An attempt is to be made shortly by the owners
to find the faulted bed. The main incline is down 600 feet, and it is estimated that three acres had been worked out
before the mine shut down. The seam is of clean coal, 12 feet thick, which iy generally conceded to have heen of
better quality than that of any other mine in the neighborhood.

This completes thelist of the mines in the Coalville district. There are a few prospects in the vieinity and
considerable coal croppings 10 miles up Chalk creek, and also near Wanship, Little, however, has been done, In
all the mines of this distriet the coal is a non-coking “brown coal”. Oeccasionally thin scales of pyrites and gypsum
ave found, but no resins or iron ore. It checks considerably when exposed to the sun, In mining about one-quarter
is slack, Water is found near the surface in all the mines, but the gquantity does not usually exceed from 500 to
600 gallons per hour. There is no marked change in the quality of the coal at the water line.

The following are some analyses made by O. D. Allen in 1869, ()

Spoecifi » Total vol Tixed Gﬂl‘b‘)l%](iml‘ Totnl TUnits of
Spocific otal vola. |  Fixe respondin otn nits o
Mine. gravity, | WO liflymatter. carbon. Ash. g ‘golatﬂeg carlbon, Tent.
maitor.
510074 S 1.82 1.08 47,27 48,78 8.95 20, 44 60,12 5, 585
Wasatoh. ..oocvneacininnnn. 1.3 8,38 47,00 40, 68 2,26 26,40 76.17 G, 164
AllAD cimnrernncirninanaaan 1,20 0. 89 47. 84 40,36 8.81 20, 85 70, 00 6, 950
“Ohureh M 1.82 0,42 48,21 48,27 3.82 25, 00 14,12 B, 080
| Crismon . cveeeeenennivnnnn. 1.81 0.83 47,46 48,91 3.09 20,90 69,70 B, 632

In working the mines no safety lamps are used. The rooms and pillars are usually 20 by 100 feet each. Froms
8 feet to the entire thickness of the coal bed is worked. A. row of timbers is required in the center of each
room. About one-half the coal was left standing at the period under review, very little “working-out” having
been done. The work is done almost entirely by contract, the miners furnishing their own supplies and receiving
90 cents per ton of 2,000 pounds for breaking down the coal and loading it into ears, In drifting or sinking,
“yardage” is given in addition to the coal extracted. ¢ Yardage” is 75 cents in the galleries and $4 on the main
slope. Average workmen make $2 50 per day. The cost of each of the four small hoisting works was from $3,000
to $6,000. The cost of mining coalis about $1 25 per ton, not including the royalty of 25 cents. The selling
‘price at the mines is from $2 to $2 25 per ton. The market for the coal raised in this distriet is local domestic
use, Salt Lake City, Union Pacific railroad locomotives, and the Park City mines and mills. Heretofore tivo- and -
four-horse Mormon teams have hauled the coal to Park City—distance 22 miles——tfor about $8 per ton; but a branch
of the Union Pacific railroad, called the Summit County railroad, and a narrow-gauge road known as the Utah
Eastern railroad, are to be completed to Park COity in a few weeks, which will have the effect of lowering the
price about one-half. This coal sells for $8 50 in Salt Lake City, and is transported partly by the Union Pacific
railroad via Ogden, and partly 45 miles across the country in Mormon wagons.
_ The total production of coal by this district prior to June 1, 1879, as near as it could be obtained from the
several mines, has been only about 190,000 tons. The product during the census year was about 30,000 tons.

THE PLEASANT VALLEY COAL MINES.

Pleasant, Valley is in San Petecounty, southeast of Springville, Many thousand acres of coal lands have
been located and several mines opened, but the railroad company’s mine is the only one worked. There are two,
and, perhaps, three different beds of coal. The upper one, which has not been worked, is a 5-foot bed of very
resinous coal. A few hundred feet helow thls, in various places, beds of clean coal, 11, 16, and 80 feet thick, have
‘been found. It is not known whether these belong to the same bed or not, as the croppmgb are several miles
apart. The surface of the country is covered with low, gently-rolling hills. The mines are reached by a narrow-
gauge road, the Utah and Pleasant Valley railroad, 54 miles long, through Spanish Forlk cafion. This road begins
at Springville, on the Utah Southern railroad, 4,550 fest above sea-level, and gains the summit (altitude, 7,017
feet) in 44 miles. It then descends into the valley (altitude, 7,650 feet) and finally ascends a short ravine to the
workings.

Coal was discovered here in 1876 by Mark Crandal. He and one Backard started the railvoad and sold out to
the present company, which completed it in the autumn of 1878. The Utah and Pleasant Valley Railroad Company
and the Utah and Pleasant Valley Coal and Coke 00mpany, which own the niines, are controlled by stockholders
in New York. - ’

 The bed worked by this company dips about 30 N'W. and outcrops in a ravine. The coal strata consist of 1
foot of clay, 9 feet of clean coal, and 18 inches of clay, and 2 feet of coal. These are underlaid and overlaid by a -
fine-grained buff sandstone, No faults have been found, but two dikes of metamorphic rock, from 8 to 10 feet wide
and 20 feet apart, cut through the coal bed without faulting it.. The coal shows scales of gypsum and of pyrite and
‘occasional specks of regin. It is considered the best of the Utah coal as yet marketed in Salt Lake City. Several:

a Seo Geol. Expl. 40th Par,, Vol. III, page 473,
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attempts have been made to coke it by native and imported burners, 'but, although a fah: artvi(fle is produced, none
has yet been made that will bear the burden of the blast-furnace like the Pennsylvania coke, and only a small
it D 2en used by the Salt Lake smelters. '
amm’ig;nteofn;flél ii li)tlf(;;;c?ebyb?m tunnel 576 feet long, running in. coal thf) eptire dismnc?’. The lateral (.h‘ifts,.or
“cross-entries,” only extend 220 feet. The system of working is by ¢ 1)_1llars. and stalls: ceach 18 feet wide, with
rooms 150 feet in length. Only the 9-foot seam is worked. About one-sixth Is slaclk. '.lhkr“cy men were gxuployed ‘
at the period under review. They were supplied by the company and rec.elved. 80 cents per ton for mining the
«coal. The produect during the census year-was only 2,000 tons, b1-1t th_e mine will be regularly worked hereafter
and the product greatly increased. The coal finds a market at Sprin gvﬂlfa anc'l the Mormon towns of Utah valley.
The other coal mines of importance in Pleasant valley are the Springville (7 feet),‘ Mammoth (30 _feet), and
Pondtown (4 feet). The first two mentioned had shipped several hundred tons, but were idle at the period under
Te‘];‘fi‘l‘l:teeﬁ miles south of Pleasant valley, near Connellsville,a 6-foot and an 11-foot bed were worked years ago by
the Fairview Coal and Coke Company, and afterwards by the TUtal Coal and 00‘]10 Company. It erectgd ten or
fifteen coke ovens and made many hundred tons of coke, but the cost of transportation-was very great, and in 1878 it
failed after expending a largé amount. Nothing had been done since.

SAN PETE COAL FIELD. (@)

The San Pete coal field is on the eastern slope of the Wasateh mountains and on the western side of the Sam
Pitch valley, near Wales, 28 miles from Salt Creels station, on the Utah Southern railroad. Coalhas been worked
at this place in a small way since 1855, An English company, the Central Pacific Coal and Coke Company, owns
4,080 acres, together with small coke works comprising crusher, rollers, jigs, and nineteen coke ovens. The bed is 3%
feet thick and dips from 15° to 200 W, In each of two cafions, where erosion had exposed it, there are a tunnel and
an incline, in all 550 feet of incline and 1,150 feet of tunnel. Very little coal has been extracted. Almost nothing
has been done upon the mines for two years, the capital of the company having been expended in the construction
of a narrow-gauge railroad to connect with the Utah Southern railroad at Salt Creek. At the period under review
the road bed was ready for the ties, except a few bridges and culverts.

From the United States Mining Commissioner’s report for 1875, page 357, the following is taken :

The ¢oal is pronouneed by H. 8. Pools, I. R. 8., Professor F. A, Gentl, of tlie University of Pennsylvania, and Mr., Shoue, of North
Wales, to be bituminous.

Analyses by Professor I', A. Genth show the following percentages:

MOISIITS e e e e 1. 16
Volatle Matter .....e. oo e e 32.01
L 54,75
AR o e e T 11,18
Sulphur ..o, e et et aits e ees tan tmmane nenmn T T T T R 2,88
By H. 8. Pools:
Yolatile mabter (including Ha0) ..o ceoree sercctvmns vemces scome e eeee aeeeee e e L 33.70
TFixed carbon «......_, ....... [ Miecieann. e e e e e e e r e en s e ete s e e eie aran memeen 55, Hd
ASh o e i, Ceun ; LSRR & 1))
Percentage of coke .oonvveevcoens connonin . I L O SRR {1 N -

Dr. Genth says that ““the coking qualities of this coal are not inferior to those of the best Pittshurgh coal, and the ecoke made of the
same is apparently of excellent quality, and sufficiently dense to hear tlie bladen of & blast-fornace. .

CASTLE VALLEY GO0AL FIELD.

In the summer of 1873 Professor J. B, Clayton visited this region. From his report the writer has gathered the
following: ‘

This fleld is situated in Sevier eonnts;, near the eastern base of the Wasateh ran
sonth of Salt Lake City. The erosion of 3,000 or 4,000 feet of sandstons and shale firo
Devil river has exposed a coal series for an area 'of about 4 by 20 miles,
at the top, is as follows:

40 to 60 fest of coal. This bed has been burne

40 to 60 feet of sandstone. .

10 to 15 feet of alternate strata of coal and shale,

21 feet of clean coal. .

20 to 30 feet of argillaceous matter.

5 to 8 feet of coal. ' ‘

The lower led is composed of a very hard compact coal, which, even when ex

Thie coal gives only from 3} to 4 per cent. of a very white ash, and shows no tr
former, but is still a good quality of coal :

Nothing has ever been done in this region aside from a number of locations made several years ago and allowed
to lapse, and an equal number covering several thousand acres made in December, 1880,

4 This is said to belong to the Tertiary. See E.T. Howell, explorations w

ge, about 50 miles east of Salina, which is 140 miles
m 8 great anticlinal fold by the heodwaters of Dirty
The stratigraphical areangement of the cosl measures, beginning

d out in an aren of many square miles, and is still on fire.

posed for ages, shows very little tendency to slack.
ace of sulphur.. The 21-foot hed is not so hard a8 the

est of 100th mer., 1875, Vol. I1I, page 278

@



APPENDIX I: MINING INDUSTRIES OF UTAH 489

OEDAR OITY COAL MINES. (&)

A. few miles south of Cedar City, Iron county, there is an elevated plateau, On its precipitous biuffs, and in
the cafions where erosion has cut through many hundred feet of the upper sandstone strata, there alie some
important but little worked coal mines. ‘ ’

The Leyson mine was one of the first coal discoveries, having been worked at intervals in a small way by the
Mormons since 1852. General Fremont visited it in 1853, In 1878 the Leyson brothers located 160 acres. The
bed is 63 miles east of Cedar City, and outerops at the base of a precipitous sandstone bluff, 500 feet high, near the
head of a short steep cafion. The coal series consists of six coal seams inclosed between strata of sandston’e. " They
are in the following order, beginning at the top: :

Sandstone,

LY « taeeei tmeee aunrare venuassannes tnaaen ranuas sanmag tesrs beamns sanaannn aneesaccns smanasane anen 7 feet
Conl-vennnn e e emmaba aeees memes aene e hees NaR ASae maas aatn munkanos Mot tenacs tneaes mann amee 6 inches.
L0 3 inches.
COBL - i eensnamer amemeucammeranuuestmanrsseruar sunree pres tnnnnn nune teeurersiueemeranasscann nannsaua anan 7 inches.
QY « eevt meim tecmee st maemtcsmnnaonanes tunmas sannns ssaner har annas aha et atanas cnannn sunaus emanan % inch.
Coal ... hame aman smen wnae maneRaEs anET RN E R ESe eRY ReEn ameE ARAN ANSAARSS senmre neos ananssmnrrasernsnven O INCNES
Bl - vmever vemmis ames ammees et abee ae Rk amnn Snd AR Saneasseeens reeareraenny sarscnnnas anenas snaota % inch.
0B - e ote ti e tatenmscre tammns surn cmmmensasae nrEE e seaanE eaun ik ase aRA cern e anne amamee vane o anen 4 inches.
Ol < cvvmen tmmnecetamccc mneasaaassrnasssstoronsssnnnsesacessannessnesasre nessennnssnos susasemnesarnn 13 iRCHES,
0Ol vmenreenannsaaccrsacmacannsannnsasannanan emessamesstecass annennsecsna saennennaose anns tnmans snne 43 feet.
B < eeen conevemctsmmeearnnsnmnns vamncs rns raens N euttemans assasbonnas amonnn sasa seen ek naortannns 2 inches
C0RL - cr e cis teunmcstuanas sanmveseaacsreraee s s onann icsaannsasa nnnat mnues ameeeecrasanaees e wen 2 feet.
CHBY v ancercsnasuannncannnnanmansesonssnane anss saasannesecans tneneen wesrianssenseosansuananaeee 10 inches.
Sandstone. N

~ Only the 43-foot seam is worked. Shells are.found in the clay over the coal, and also in a bed 2% feet thick
which outcrops for miles near the summit of the mountain, The bed dips about 20 NE., and is dry. The coal is a
“hrown coal” containing some gypsum, but no pyrites or resin, No analysis was obtainable, Some has been coked
in rude ovens and worked well, but it was not known how it would stand in the blast-furnace. The mine is rudely
developed by two inclines, 250 and 825 feet it length, and cross-drifts extending 900 feet. Pillars 10 feet square
are left, and rooms are worked out from 18 to 30 feet wide. Three men are employed. Probably 5,000 tons have
been extracted to date. Its market has been Cedar Oity, Pioche, and Silver Reef, respectively 63, 110, and 45
miles distant. It is retailed in those places for $3 50, $35, and $15 per ton. The product in the census year was
not over 300 tons.

Tn this region, but on the opposite side of the gorge, is the Walker mine. It ig developed still less than the
Leyson, and is apparently a portion of the same bed which has slipped from the platean above and is much tilted
and fanlted. The are a dozen other coal prospects in the neighborhood, but only four of them could be dignified
with the name of mines, even according to the above standard.

The Kanawha coal mine, or the Phenix Coal and Ooke Company’s property, depending on the determination of -
the ownership, contains 960 acres, and is situated 9 miles south of Cedar City. It was discovered in 1873, and
has been worked occasionally since. It is said.that its outerop can be traced several miles along the crescent-
shaped bluff of an elevated platean and a fow hundred feet below the summit. Beginning at the top, the coal
geries is said to be made up approximately of the following strata:

Clay containing shells .......... RTINSO PEP T PP TP ETE TR S b feet.
Alternate small eeams of clay and coal .. vnanan e eeeeassenmma e assans van sennuasmnnes cuassenn 7 feet.

QOB oo eimaeetaeanaesnesaesenmnsaneeessunnnn onasssann sannee sese 3 f060 4 Inches,
LY = cnn e e eae smmnc s camcasnimanammecbsaanstanansamesstaare anossaTenn s sas s ns aasaen s 1 inch.

T PR SRS POP P ERLLELEIN 4 feet 6 inches.
Clay cieene cenencmrmee rcne s e e evmeneevevesiemstesessesssssaesnsaesrataunnay cabannrnass 1ineh.

(6721 ) RSP PEPSREET LIRS e waeasecemanusammnsasunans 1 foot
Alternate seams of clay and oal .oovvvvanenee comunnnnnas U 3 feet ‘

This bed has been worked to a very limited extent, having only 350 feef of openings. It is nearly level and
is supposed to be far below the onefound at Cedar City. The developments are not suficient in extent to reach
beyond the poor surface coal, and there has been no great demand for it. Perhaps 1,000 tons have peen shlp_Ped-

In the Pahria country, Kane county, about 100 miles east of Silver Reef, beds of coal ZQ feet thick are salfd to
be exposed in several places on the cafion sides. With no roads and no market they are for the present of no
economical importance, and are probably not even located.

a See Expl.oramious W. of the 100th Mer., Capt. G, W. Wheeler, 1875, Vol, ITI, page 278 B e . -
“The data colleoted indicate that the co’&l bed or boads of this region have extended, with but little, if any, interruption, from the

, ; . i ist 00 mil
western Lorder of the platean, near Cedar City and Kanara m Utah, to the Rio Grande in New Mexico, a‘dlsttmce of over 500 miles,
* * % andbelong to the Lower Cretaceous.” ’
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