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PRELIMIBARY REPORT ON THE MACKESITE DEPOSITS
OF THE SILVER SHIELD MINING & MILLING COMPANY
¥IsH @PRINGE DISTRICT, JUAB COURT, UTAH

By
Arthur L. Crawfoxrd and Alfred M. Buransk

Insroduetion:

At the request of Mr. Harry 5. Joseph, Hotel Utah, Salt Lake
Cisy, Utah, Mr. A. L. Crawford and Mr. A. M. Bursnsk visited the
Fish Springs Mining District on May 8 and May 9, 1942.

This trip, the purpose of which was to exemine the Magnssite
Depositas of the Silver Shield Mining snd Milling OCompany, was made
under the suthorization of the Utak State Department of Fublisity
and Industrial Development.

Locatiom:

The Fish Springs Mining District, Juad County, Utsh, is roughly
ssventeen miles enet of Callao, and is situated on the northwestera
flank of the Fish Springs Range of mountaine. To the west and north
of this district lies $he southermmost exsension of the Great Salt
Lake Desert. The magnesite deposits are covered by aix full mining
claims in the extreme northwestern end of the Fish Springs Districs.
Thess claims have been surveyed so ss to form s parellelogrem three
olaims wide and two clesims long (900 feet by 3,000 fest along the
onds apd sides.) The bearings of the ends and sidas, as taker with
e Brunton pocket transits, are spproximately North 80° W. and, North 5°W.,
ﬁnmtiwly. The road around the north end of the Fish Springs Bange
passes through the property end withim a few feet of ths northwesteran

trench opensd on ons of the magnesite veinas,



sportation Water, wtc,.:

The distance from the magnesite cleims to Selt Lake City via the
Fish Aprings, Simpson Springs, Tooele road is roughly 120 miles. This
road is prectically impassedle during wed weather as are the roeds
leading west to Gold Hill or south to Kureks. Wherever these roads
1ead across desert flats, they are camposed chiefly of clays uﬁd Bonne~
ville maris, which when wet literslily bog down any attempted transpor-
tation. During 4ry seasons, thess roeds sre good, except that in scae
places ruts snd sumps occur. Recently the C.C.C. have worked on the
Calleo-S8impson Springs rosd, but they failed to complate their projeest.
Yor permenent use, the sestions of road erossing the low areas must de
properly 4rained and gravelsd.

Culipary water, fuei, and timber for mining would have to de
hauled t0 the property, as nons of tiess itens sre svailabls at, or near,
she 7ish Springs District. If necessary, good drinking water ean be
obtained from the artesian wells st Callso. There iz probably asple
water for milling purposes that een be obteined at depth wherever the
water table of the district is reached. In the Utah Kine, leas than
3,000 feet from the southeust ocorner of the magnesite e¢laime, bus
approximately 4,500 feet from the pest megnesite exposures, wvaler was
ensountered llighﬁly below the 800-foot level., kxsminmation of seversl
tunnels in the distriet showed the charaster of the gountry rock to be
e hsrd-blus dolomitic limestone, recrystallized inmto e donse white mardle
near the magmesite 4eposits, requiring very 2ittls timber in min-

ing, except for ladder ways and stulls.
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Geology

Bedimentary and Igneous Roeks:
The northern part of the Fish Springs Range is compossd almost

entirely of sedimentery rocks, whieh, secording to Butl.rl , 8TO
Crdovician or Silurisn in Ake. Those examinsd by the writers are
predominantly fine greained, blue-gray, dolomitic limestones, grading
into white marble in the northwestern part of the district where the
megnesite ie found. A Shin section of & Sypicel sample collseted
from = non-silicified bed mear the Gulena Mine examined by Crawford
showed & uniform texture of dolomite greins averaging O.2 ma. in
diemeter. The grains weres completsly interlosked. Ferther to the
west in the vicinity of the Blask Dragon and Eerly Hervest claims,
and to the porthwest in the area covered by the megnesite oclaims,
the dolomites have been largely recrystallized to marbles end the
bluish-gray color is bleached out %o nearly white. This tends %o
{ndicate the probabls oceurrence at dspih of an insrusive, the mainm
mass of whieh is probdably situsted north and west of the Fish Springs
Miping Distries, from which ithe seversl granite porphry dikes have
emanated. The granite intrusive in the Deep Creek Range south and
west of 8allao and that south and east of Gold Hill originally may
have been connected with the dikes of the Fish Springs Distriet. If
this be true, the intervening granitic mass, immedimtely west of the
Fish Springs District was probably trunsated by erosions, downfeulted,
and then covered with Bonneville slluvium.

The visidle igneous rocks of the distriet are confined so a few
dikes trending east and west with steep northernly dips. The best
exposed of these is roughly 15 to 30 feet in thickness where it crosses

the Uteh Claim. The westera extension of the dike, where 1% outserops
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in the old ses ¢liffs cut by the waves of Lake Bomneville om whet is
now th: Blegk Dregon Cleim, is comsidersbly thiecker, giving the ¥
pression that the farther the diks is waced to the west, the wider it
becomes, again ipdicating that e granitie intrusive lies to the weat
and thet the marblized dolomites in this vieinity constituts a pars of
the contact mstemorphic zone. The dike outerops in many plages on the
south side of & short ridge trending westerly ffom the main renge tor
e distance of spproximatoly ons mile. It is 12 this ridge that the
larger silver-lead ore deposits of the distriet have thus far been found.
Accordin: to Busler’ south of the mein dike e sausller but siailar one is
reported meer the Xmma Mive.

Fresh specimens of the dike rock ers a light tam~gray solor, bus
much of the weathered materisl is brownish due teo the alteretion of the
ferro~magnesium minerels. Butler® calls the dike a granite porphry, but
in the thin seotion of & specimen sollested by us, Crawford found the
texture mors nearly that of a rhyelise porphyry. The phenoorysts ot
quarsz, orthoclass, and biotite having an average dismeser of 0.5 am.
are set in » ground mass of quaris and orthoclase mierolites of only
0.0l mm. in size. Apatite is a rather lergely abundant secessory
minerel, and the specimen examinsd showed seccndary minersls, notabdbly
celeits and chlorite replseimg biotite, sericite and keolin replacing
orthoclase. Most of the orthoclase, however, is fresh, freguently
beving rhomdbic cutlines similsr to adulariz. Some of thess orthoclass
phenoerysts show peculisr wedge-shaped twinning.

Strueture!
& The strusture of the Fish Springs Range on the whole is rather

simpls. The ssdimentary beds stirike porth-south with a 4ip 0 the

1. Butler, B.Be, Op. Cit, pE. 467.
8. Ibid.



west., The 4ip steepons near the western margin, epparsently due to the
greater rototion of ths zarginal blocke paralleling the edge of the
Grest Salt Lsike Desert. Northeast of the magnesits cleims, near the
tip of the range, steeper dips to the porthwest and norsh along the
mergir of the Desert further indicate extensive downfaulting of the
srea now covered by slluvium.

The major feults have a north-soutk direstion with the verticel
displacement most pparent on the sast side of the range, where an
extoneive thickness of lower Faleozoic limestones snd dolomites have
besn lifted into & grest eascarpment, now modified by erosion. Lesssr
north-south faults in the Fish &prings Distriet bhave horigsontally off-
set the mein rhyolite prophyry dike in soversl places, rotably os the
Bleok Dregom Claim, where it 1s offset roughly 40 feet., Thus, loeally
at least, the cast-west feulting was older then the northe-sout) feulte
ing. The entire district is out by numercus esast-wost Tiseures ond
feults that appeer to be clossly related to the porphyry dikes, end
(possibly with the help of master porth-south fissures) to have fur-
nished the channels by which the silver-lesd ore-bearing sclutions
entered the sedimentary bdeds.

Ore Deposite:
Bocsuse of the signifiemnese of the Josaph Tunnel now being driven

S.

by the Silver Shield Kinirg and Miliing Compeny, which owns the magnesite

deposits and becsuse of the probable genetic relationship of the magne-
site to the silver-lesd deposits to be tupped by the Joseph Tunnsl, &

few ghort statoments persaining to the minerslization of meverzl of the

larger metal mines locsted south end esst of the magnesite deposits sre

kere included.
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All of the metalliferous deposits of the district are similar in
camposition and mode of ogourrence, deing silver-lsad ores of consis-
tently high silver and low gold content. Very littls zime is present
in the ores. Axecay returas fram the ores sctually sent to the amelters
usually show from 185 to 180 ouness silver and from 5% to 80 percent
lesd. Ome miper, now leasing in the Uteh ¥ine recently nhipp.d 8
small lot of highegrade ore yielding 250 ounces silver, .0l ounces
€0ld and S0 percent lead.

Most of the ore thus far mined has been south (om the footwall
sids) of the mainporphyry dike thet orosses the Utah and Calenes
properties. Very little ore has been mined from the henging-well side
of the 4ike. The ore bvodies are roeplacements in dolomitie limestone
and occur as very irregular pipe-like shoots and thin lenticular messes
along the main sest-west fissures. Between two masses of ore ths fis-
sure may show very littie minerslizstion. The usual method of mining
is to follow the "ore"™ fissure even though it sppears bdarren of eny
values. In mony instances these faint showings lead o valusdle poek-
ets and occasionally %o depositis of considerable size.

a8 the western extension of the dike is offset to the zouth in
several places, it is apparent thet ths wminor north-south movements
were later then the formation of the dike. But, immsmuch as ore is
believed to bo genetloslly connected with the dixe and is slso found
in the north-south slips and frsctures, it in logical to assume that
the formation of the dikes, sast-west fissures, north-south fissures,
and the entering of the mineralizing solutioms into the fractures

probably osgurred during the same gensral psried.
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The examinetion in the field and the prelimimary study in the
i1adoratory of specimens collested by the writers substansiste the
desoriptions given and the ocondlusions drawn by Mthr.l conserning
she mstallifercus deposits, a detailed sccount of which cen be cml.h‘
{n his report on the ore depesits of Utah.

Sines the organizstion of the Fish gprings Distrist, Mareh £0,
1891, 1t is estimated that the silver-lssd mines have yielded ores %o
she gross value of over §2,500,000. The most imporsant predustion
%00k plase during the few years tmmediately following its diseovery.

By the end of 1900, gross production hed reashed $1,212,296--a totel
which is approximately equivalent %o the valus of the entire predustion
since that time. Since 1908, production has gredually dwindled %0 a
gross velus of only §6,908 for the year 1939, the last year for whish
figures are available.

gxtonded bond and leases on the Jalens, Black Dragon, Early Harvest
group apd seversl other sd jagent properties have besn asquired by the
Bilver Shield Mining and Milling Company, aM in 1940, work on the
Joseph Tunnel was commensed at the base of the westera axtremity of the
spur of the Fish Springs Range, in whish are located the ahief pro~
dusers of record. This is s drainage smd hallage tunnel projected to
tap the lower levels of the Galens and the Utah mimes snd %0 sxplore
the mineralissd contses xone slong the rhyolite porphyrydike whieh
drought in the minervelization: I% has resched the Zerly Harvest shafs$,
approximately 1,300 feot from the portal of the tunnel, so that good

ventilation is assured. Exsept for a few mimor north-south fragture

1
BOePs ait. Pp. 408449
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zones orossing the tumnel, the walls consist of dense, hard marbls that
require no timdering. Thus far no ccmmercial ore veins have been en-
oountersd, One small lead has shown cocasional pockets whieh, though
small, sre quite sypisal of the ore pocksts found in the larger deposits
ocouring to the esst. aidjecent to this lead, the marble is stained
reddish and the sample taken near the vein was found to give s Jualit-
ative test for manganess. Howsver, a shin section, prepared and studied
by Crawford, shewed only minor streaks of rhodochrosite cementing a
brecisted marblised dolomite s0 that $he amount of rhodoerosite is not
sufficiently great to have saonomis significance.

The fellowing accouns of the magnesite ocsurremss is quoted from
an unpublished mapuseript by cmfml, who first reported the disasovery
of the Fiah Eprings magnesite before the May 1941 meeting of the Utah
Acadeny of Selsnees, Arts, and Letters.

"ine Fish Aprings magnesite depesit was £irst yesogaized in Mareh,
1941, when a former employes of the Silver Shield Mining and Milling
Company brought %0 the attention of Barry 3. Joseph, President and
General Menager of the Company, samples of a white proeelain-like
meterisl which he had ¢ollscted whils in the Fish Springs Distries amd
on which he had later seeured sn snalysis by the ehemist of the Columdia
Btes) Company at Ironten, Uteh. The analysis showed the naterial % b
relatively pure magnesite, snd steps were immediately taken by Mr. Josepd
%0 losate the ground in the name of the Silver Shield Mining snd Milling
Company. Six clsims were staked %0 cover the entire ares in which mag~

nesite wes found,

T Grawford, Artiur L., "Magnesite--i new EZsonomie Minersl for Utah®
Procssdings of the Utah scademy of Scismses, Arts, and latters
Vel. XViiL (1%41), P. 18.



"Prospecting and development revesled the magnesite to oceur in
seversl ¢lossly relsted north-soush fissure systems in denss erystal~-
1ine dolomite. The erushing 2nd metemorphism whieh the dolomive has
undergons hes largely obliterated all bedding planes and origimal
strustures, so that it is Aifficult %0 trace out the exsct relation-
ship of the veims to the origimel beds. The magnesite voins vary
grestly in width and comtinuisy; in faet, they consist of a connscted
series of lentisular bodies, varying from s few inshes up to an exposed
maximam thickmess of several feet. Most of the magnesite is extremely
dense and porcelain-like in charaster, dut pertions of it often sontain
angulsr fragmenta of included dolemite bressia, which it appears $0 have
replaced. The magnesits vein system orosses obliguely the nose of &
foothill spur which projesss im a northvesterly direetion fros the Fish
Springs Mountains, just north of the smsll east-west spur in whish are
loested the metallifercus depesita of the old Fish Springs Mining Camp.

wThe 50-foot-wide rhyolite perphyry dike, which is believed t0 have
gensrated the matsllifercus solutions of the Fish Springs Distries, is
slsc believed to be gemetically eonuected with the minernlisstion that
has besn responsible for the dsposition of the nagnesite,

"The magnesite veins do »ot ® pear to heve extonded aoush of the
rhyolite perphyry dike and the northern sxtension of the magnesite vein
systexm is believed %0 heve deen cut off by a fault-sone at the northwest
foot of the Rangs. This presumed fsult-sone is thought 0 have heen Y9~
spomsible for ths delinestion of this part of the southern rim of the
down-teulted basin, which forma the Great Salt lake Desert. However, it
is not eertuin whether the magnesite depoaita are serainsted immediately

towsrd the north (valleywerd) by this fault-zonej or whether the masjor
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fault-zone iz some distange out in the walley in which case the magnesite
at the end of tha mountain spur might bLe covered merely be desert alluvium,.

A minor fold, forming as sssymstrical anticline or modified mono-
elinsl flexture, strikinmg norsiward from the rhyolité porphyry dike is
suggeated by such meager evidence as could be guthered Quring toe recon-
naisssnge of the meswive orystalline dolomite of Magnssite Hill, and this
structure is believed to have bad en influemce upor the conssnsration of
the solutioms thst heve caused the precipitation of megnesite in the fias~
sures. Thus, following this assumption, the magnesite is pestulated %o
oecoupy a series of mearly vertical fissure zones developed along the
nose of the plungimg antigline, having its trend almost at right engles
%0 the rhyolite perphyry 4ike. The dike mppears to dip stesply te the
porth so that the anticline in which the ma;nesite forming solutions
were concentrated ccourred on the hanging-wall side of the dike.
Solusions arising from the dike are presumed %0 have attacked the dolo-
mite, causing the breakdown of the dolomite molesuls into its two con~
stituents--caleium carbonate and megnesium eardomate. lHenss, the
dolomite country rook was im part changed to a marble meds wp largely
of calsite, while the msgnesium carbonate thus extracted from the dolo~
mito was concentreted as pure wagnesite in the frectured zenes slong
the axis of the antiecline.

"“The series of reactions by which this coneentration of magnssite
may have taken place is suggested by the studies of Platamand frem
which he devised & proosss of coneentrating msgnesis from ordinary
dolomite. Reasoning from the findings of Platzmenn, it is suggested

that the hydrothermal emsnations from the igneous dike aharged with

v

lplatsmenn, C. R. Produstion of Magnesis from Dolomite. Journal Asm.
Ceram. Sec., Abs. Bull., Vol. 9, Ko. 1, Jamary 1930, p.64.
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KBGOy or other bicarbonates of the slisli metsls mey hsve been instru-
mental in this concentration of the magmnesite from the doltmite. Under
intrusive conditions, COg was prodabdly elimimated from the deeper &olo-
mites, and as it slowly sscaped upward through the fractures {n the
impervious dolomite, %, along with the dicarbonates in the solutions,
besane soncentrated, if not permanently entrapped, bemeath the nose of
the plunging "saddls reef" prejescting from the hanging wall of the
rhyolite porphyry dike.

*In the pressnse of COg and KHCOS the dolomite “caleined"™ by the
hoat of the intruding dike would tend to be aplit into its constivuens
parts in such s meanner that Galfy would be precipitated end MgzCey Hed
snter into selution. However, secording to Platamann when a temperature
of 100° C. s reached, (which e¢ould eesily be excceded oven at consider-
able distances from the intrusive) the elimination of 4Mg0.3500p 4HpO
(Hydromegnesite) set in, and from this ordinary magnesite, Mglly, would
probably result from tho elimination of the water of erystallization.*

teristios of Magnesite:

The magnesite is extremsly dense, being what is genarally known as
she Greeian type. It is snow-white, has a poreclain-like sppearance,
is very hard, and has a choncoidal frasture. Wherevar the material of
this character is taken free from insluded dolomise bdrescia, with which
it is freguently intergrown, enslyses how the magnesits to be very
kigh greds. The Cal content is often 23 low as ome pereent, and the
silics, alumina, and fron sre in megligible quantities, In fact iron
and possibly siliea would prodably heve to % added in order to pro-
duce = satisfastory brick. Thin sestions of the ore and of the adjasent
souktry rock, examined by Crawford, show the msgnesite to be so fine-
greined that the imdividusl erystals ean scarcely be differemtisted

1l.



under high magnifications.

Sxall veinlets of coarser greined csleite ere found in the marginmsl
phases of the dense magnesite, and frequently line vugs in the more
porous breceia. Angular fragments of typlesl dolomitic merdle ars alse
common in the marginal pheses of the veins. It is evident that the
grads of magnesite that can be mined will depend very largely upon the
care that can be exercised in cobbing the “ore".

Owing %o the irregular thickmess of the veins, large~-seele produstion
cannot be hoped for if further development is umabls t0 discover larger
lenses than have bean found of the “ore®. The largest lens thus far deo-
veloped is epproximetsly 8 feet wide, 35 feet long, and has been explored
$0 a depth of 40 fest. The bare nature of the rock exposures mikes
obzervation im the magnesite zome reletively eesy, end it is not shought
likely thet larger lenses than the one dessribed are likely to be found
to oseur in the plane intersected.

Redommendations:

The veins are nearly verticsl, and since they are exposed in ous-
crops from 20 to 200 feet in slevation above the valley floor along she
western slope of "Magnesite Hill,®" it would be relatively sasy %0 ex-
plore the sxtent and thlemia of the magresite veins by dismond drilling.
Drill holss put in at spproximately right anglsa to ths hillside slope,
first near the veina and lasser, if justified, n,premut_nly greater
distanses below their cuterop, would bleek out quite dafinitely the ex~
tent of the magnesite deposita. After sush a progran of sxploration,

1% would them be possible to plan & system of development more intelli~
gently in conformity with the size and location of the larger megnesite

lenses found to exist in the magnesite sone.



It 4» believed that suck & progras would block out sufficiéat
megnenite tomnsye so that with eareful judicious development, & smsll
ertarprise could be made to yield profitable returas.

An alterrate method of exploration would be to cortinue the tremsh
begun near the road, st the northerr end of the property, eross sutting
the ma; nesite zone until benssth the 1a.rgo leus expossd at thz peint of
"Muznesite Hill", thomee turning zouth driftimg along the prinaipal
negwarite voin mo am %o be 1ava posision t§ stope out, and eink on,
spd oormereinl lenses of o:znesite spoountarsd. Tnis procedure would
have ths sdvantsze of putting the property into limitved production with

the imitial inmvesiment,

Conclusions:
There i s defiritely a demend, »lthough it may Yo canudop“ at

present limited, for msgresite brick im the Sals Leke Valley srea. The |
smelters of Salt Lake Velley import s certain emeunt of magnesite briek
and the new steel plent near Provo when ccmpleted will umdcubtedly use
s considerable tonnege of this msterisl. MKagnesite dricks sre relstive}ly
sxpersive. The cost of the present freight heul is higk end the loeal
supply would be s weloome addition to our sconomic resources.

As 8 large pereartage of the domestic produssiou of magnecite
comas from underground workings and xs the qual ity of the neguesite
én t:is property is aqual, if not¢ superior to, most magnesite being
mired in the Unitsd States st present, thers should be no question
thet tha magresise holdings of the Silver Bhisld Mining and Nilling |

Courany have egonomic walue.
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It {8 the belief of the writers that even though conditions exist
thet definitely will not perrit large sesle mining operctions tv fume-
tion successfully on the megnepite veinz ss now exposed, & carefully
planned snd skillifully exsouted mining program on thess deposits should
realize the owners ¢f = substsntisl profit om such ore &a o&n he mined

and marketed saeh yosar.

Respectfully submitted.

, o
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Alfred d. Buranek

Arthur L. Orewford

Geologist and Kinerel TeshnoJogist Junior Geologint

Uteh Enginsering EZxperiment Station Dept. Publicity & Industrial Dev,
Universisy of Utah Stete of Utah
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May 22, 1942



