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Figure 1. Location of the Questa Molybdenum Mine.




The nearest railroad is at Jarosa, Colorado, 25 milés
northwest of Questa. Jarosa is the southern.terminal of the
san Luis Valley Southern Railroad which connects with the

‘Denver, Rio Grande, end @esterm Railroad at Blancs, Colorado.

Pagssenger service is not availeble but all heavy freight and
molybdenite coucent tes are trucked from the mine 1o the

railroad at Jarosa.

Togogranhv

The Sangre de Cristo mountains in which the mine is
located are part of the Southern Rocky Mountain physiographic
province. The maximunm relief is over 5000 fest. Theeler Peak

{elevation 13,155 feet), which lies 10 miles southesast of

junction of the “est and Hast Forks.

Drainase

3 - [T 5 e 3 . 3 .3 y . . .
surface over the mine is drained by Sulphur and

=3
Fod
)
[

ok

BLind Gulches intermittent +ibutaries of Red River. Red
b
River flows westward into +the Rio Grande four miles west of

GQuesta.

rvater Supply

water used in the mlll for flotation and pover is teken

from Red River. This water is often too bitter for drlnk;ng




PLATE I

A. Moly Mine Camp in Red River Canyon

B. Altered Area
at the Head of
Sulphur Gulch




PLATE I

B. Compressor House and Portal
of the Mile Long Adit




purposes beﬁause of,the iron salts dissolved in it {from

the decompeéitian of pyrite disseminated through the rocks
of ths area), snd drinking water for the company houses is
obtained from & spring on the southiern slope of Red River

canyon opposite the will.
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The nine is subject 1o %fb type of ¢
of mreas of high sliitudes end great yelief. During the summer
the days are hot and the nights cool. In the f3ll the daps

remmin hot, but the nighis sre cold. The winters sre mild

end the roadsare seldom blocked with snow for more than s

day, the heaviest snowfall being limited to the highesi paris
;

of the range. Qecasionally the temperalture remalmwr below

frueﬁﬁng long enough to reduce the flow in the flume and the

27 - P i Trya "E » Ve ey
mill must be shut downe. ¥Yarmor

- s owinay t g3 T e el Eh tmens 3 EX s
bringing on dry windy weather wiih masny dust storms. The
- - 2 2 4 Lxw 3 ey ~F 4 B 4 e . N o - »
mill sometimes is zhut down duxing the driesgt part ol tais

=

periode In Hay and June local raing occcury but the reg gular

rainy sesson is from July through fugust. The tsrreﬂtial

]

reins during this period cause flash floods in the side

canyons.




Purpose snd lethod of Investig&tion

This report was written as & thesis fer‘the:&egre% of
Haster of Science in Geology st the Raw_ﬁexiea.iaSti%ate of
¥ining and Techuology.

The writer first warkai in the area during the sumser of
1950 88 &an @ assistant to Phillip xzzlﬁlgy who was mepping the
geology of the Taos Renge of the Sangre de Cristo Hountalins
far’%hé Hew Mexico Burasu of X

The field work was done in E=bréary, Harch, and April

1951, The geoclogy éi all ihe accessible working was mappe

on o seale of 1 inch eguals 20 feet. The surface geology was

;;'}?w e i}.}fj
N
i - - 2 3 s Y 3 A 5w Y o
ancar 4+ gyammined the ming in 1924 and Was surlacs

con west of the mine in 1945. These reporis are .good but

.;‘9
Fof

egration with the regional reologic pilcture is lacking.

Ha
:‘5’
m

Develor ment of lower levels end the main adl

valusble 1afnrma,i n from arsas which Vanderwilt has a&s Fed

1 vanderwilt, J.7., "Ceology of tbe cueste ¥olybdenite
Depavit” folo. Sei. Soce. Proc. vole. 13, no. 11, 1938; and

ngeology of the Ares Test of Bulphur Gulch and Its Relation
4o the Holybdenite Deposits™, unpublished report to the
¥olybdenun Corporation of America, Sept. 20, 1930.




been unsble to ezamine.,ﬂarman%'general nguager at the mine,

has written reporis on the milling end mining methods but
since the reports were written mining methods have changed

and the mill has be rebuilt.

1 ey P S Lo
reknoviedpeménts

Ly P - 5 e Py % % i d ey Y i o S PR 1 o 4 o g
The writer is indebied o J. Be Cuorman reneral nanogier;
- &

oy ®

end mill foremeon; BIL1 O'%o0le,

mine clerk: ond Ren Yorner, nmine foremen, vho vent cut of
3 s )

- S g R TR | N, ¥ o AT .-
I elsc wish %o erpress my thanks fo Dre J. L. Allen

. [44] 4 £ A T - b - - 2 1 Ny S B
end v, O, T Smitlh of the Goology Depariment Ifor eridicall;

v Ay %y g e 3 o A A 1o 2 .
reacing the uanuscyipt, and to Philiip o

N R e 7 gy 1 v +- HEL)
tho reglionss geology TO Ov.
o 5™ ey oen - F S PP s my £ E . n gy g Pt em BT R e
!osnecial volte ol thanlis goéo 0 . LUgene Dallojlan,

Eod b = PIe 378 e 3

of the jlew end Hinersl
By oy s EaP T = E- . (I WK S,
wIources, Loy Uig use ol G¥onuing

Garman, Je.5e., Wiliing Methods st the €

Concentrator of the iolybdenum Corporation of i

Ued. Aure of ifines, 1.C. €551, Jan. 1932; and "iini

rethods of the iolybdenum Gorporation of snmerica at Questa,
wigco", U.3. Bur. of iines, I.C. t514, Sept. 1971,
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HISTORY
The preseasce of the altered areas and gassan‘zbnes

wes known for many years, but prior to 1916, the yellcﬁ
malyéﬁite gossan a8t the outcrops of the veins éas'theug&t

té be saighas, giving the name 3Sulphur Sulch to the valley
in which the outerops occcur. The bleck molybdenite was
- mistaken for graphite, and the mineral had asciually been
mixed gith grease and used by nearby farmers as a lubricant.

In 1916 or 1817, Jimmy Fay, a miner having claims slong
5 ‘J o ¥ oy

Sulphur Gulch, sent a specimen ol ore couteining molybdenite
to 3an francisco 1o be assayeu for gold and silver. The

vorld ¥er I had grestily increased the dumand

)
(8
]
e
il
ot
b
)
]
o
By

for molybdenum anfl asssyers were thus becouing sware of the

vaive of the minersl molybdeniie. Vhen the assayer reiuraed

R PR s pnev 3o 3+ w2 " . % Y wrburd cavs 3 - o~ -
hig reporci, he mentioned the presence of molybdenite and its
=3
value.
2»3»@« 1 e pravea 1 w#«*{'*({ A oy weren e warl
SODE QSLBLNE wWiere LoCHavel LILG ¥WRY snd
‘"’¢@Jﬁi Counpany of La Jares, Coore wvas orgenized to

develop the claims. In M¥oveumber 1918, the Rk and 3 {Repp snd
Savery) iolybdenum Coupany of Donver wes formed and took

¥
-

%

over seven claime, the Phyllis Group, of the Western

Holybdenum Compeny. This new ccmpany filed sdditional clains,

increasing their holdings to 200 acres. 3evelcgmeht work vas
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done throughout the winter; production began in thelspring
Qf 1919. The ér& was tre&téd et & converted gold mill on
aed Ri#er about five miles above the mine.

The Holybdenum Corporation of Anmerice was incorporated
in 1920 end in the ssme yeer acquired the property of the
R and 3 UYolybdenum Corporation. Hining was discontinued
ression of 1821, Hewever, development woxrk was
continued, and in 1927 a 40-%on flotsdtion mill was buili on
the present mill site. In 1929, & new mill was buili on ths

sune . gite. Because of the insccessible locstion of thes

0

workingg, burres were used to haul the ore from the poriel
tc the boiiom of 3Bulphur Culch.

with increaskd depth of the workings, hoisting end

PR b ) e 1 T« - - 2 e .

handling costs, dhe 6ly Tunnel {an adit mile in leugth}
SR Iy e 3T & s ¥

was driven noerth from Bed River to the workings. This

AN N o 5y LR .3 e PN S . | W S T . ERR
adit connected wiih the lowest mine level, which was ait the

. o Do v XA cmem sy AT rn e ke D g ) . e e X
same slevation.SAt presont the workings have reached o moini

240 Teet below the gdit. The mill was rebuilt at about the

same time.

. .
?H\

Other cemnan s have sttempted to mine molybdenite in

the grea but were unsuccessful because of a lack of cre., In

1924, the Hercules iolybdenum Corporeation built g camp at
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the heaﬁ of Sulphur Gulch and dié ‘some daveloyment work.
Appurently little ore was found because the csmpany anandaned
the camp the following year. ’
iore recently several adits were driven élcng Qbat Hill
Guleh to the west of the mine. i% ese ngSgnots.a§§;&nemﬁ as
the BJB Prospecis. Some Ore was produced and milled at the
Y¥oly ine mill but the pros spects are ne lenge being worked.
*Dan Ciéneras and Juan Aragon of Questa are working &
group of claims, known as the Horsceshoe Claims {see Fig. 3),
located along the south sidé of Red River Cényon 4 milss
west of the Moly Hine.

gr. Leroy Bernhardi, & prospecior who has been in ihe

sres since ithe discgvery of solybdenite, has 8 group of

“Lhen he opened the prospecis on these cleims a good vein of

silver ore was found, but proved o he limited in extent.




GENERAL GEOLOGY

Stratigrephy

The core of the range is made up of Precambrisn rocks
vhich heve beenuintruded by granodiorite and granite stocks

andc

dizes, and covered by gueriz latite, andesite, and rhyclite
flows, breccisgs, and tuff. Only s small belt of sediuents is

present in the area arocund the zine.

Precosmabrign

Precanbrian rocks form the core of the Sangre de Cristo
Renge. -Hone of the Precambrisn rocks were studied in sny dotaill

gince there is no apiarent relation or assoclaticn of these

rocks and molybdenite mincralization. For maspping purposes,

h,-‘u
;,.J.

ranite, guaritsite, and wndiifferceantéated metano c

rocke haove been digitingulished pnd glven unames.

Columbine Sranite gnelss Grauite gneiss is exposed

south of the Sulphur Gulch albite-rich granite stock and in

the scuthern h? £ of the lJoly Tunnel. The granite is composed

<5

of cquertz, crihoclase, biotite, and y*oxeﬁc.\“ue pyroxene is
at the center of clusters of biotite. Biotite folia forming
the gneissic structure strike east-west and dip vertically.

Cabresto Cuartzite tuartzite is exposeq over larg

areas of the Sangre de Cristo Renge and is found on the
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divide north of Blind Gulch. The guartzite is massive and
ccsrsély crystalline with lenses of garnet schist exposed
near the top of the unit. The fhickness was not measured
because of the yéor ex;os&r&s and cSmpleﬁ faulting.

Gold BEill Meiawmorphics Other metemorphic rocks

including chlorite schist, amphibolite gnelss, euphibolite,
“end metagabbro sre exposed southwest of ihe Bulphur Guleh

stock mnd over large aress saéth of Red River. Amphibolite
is éxy@séd in the toly Tunnel. Chlorite schist probably is

present in the nmine as part of ihe grecusione complex.

t, belt of ssa%gsntary rocks extends from Red HRiver

i
seross the givide to Cabresto Canyon snd is cut by the Sulphur
ouleh albite-rich granite sitock. South of the siock the beld
consists of conglowmerate overlain by shale. Rorth of the
stock, limesione is found above the conglomerate and shale.
The sre of these sedimenis is unceriain. vanderwilt® is
reporied to have found poorly preserved plant remains in
the shele south of the sitock. The lithology suggests that

these sedimenis may be corrvlated with the Magdalena formaiion

of pennsylvanian age, although the limited exposures make

Personsl communicetion - J.B. Carman, gencral menager.
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any correlaiion uncertain.

The conglomerate consisis of well-rounded 1 to 6 inch
pebblesrcf guartzite, chlorite schist, granite gneiss, and
quartz in a matrix of recrysiallized feldspathic grit. Chlorite
is sbundant in the mstrix and most of ihe,pebﬁles. In places
.boulders 3 feel acruss were geen. Ceﬁglameréte is reported in

1 At the outcrop along

the No. 3, ¥, and Z levels of the mine.
Red River 3 nmiles west ol the mine the conglomerate has e
thicknuss of 8 feel.

The shule is red snd srenscecus al the outecrop slong

Red River. Al all the otuer outcrogg thie shale has bewn
me onphc to green to vlack, dense-greined hornfels. The
shale has not been hioted in the mine, probably because it

resembles the octher typeés of rocks meking up the greensione
g

complex. At the outercy slong Ned Hiver the shale is 12 Tect

the light gray linestone 1s poorly exposed at =511 its
cutcropse it is aporoximelely 2 feet thick, The osutcrons were
checked for replaceucat deposits but no mineralization was
found.vghe limestone is overliain by volcanic flows. Eimestone

' . ; ¥ 1
; has been reported in the mine at several spotis.

Tertiary Rocks

Gomt Mill Gulch @hvolite Rhyolite tuffs, flows, and

1,Levals now casved. Shown on-the‘company maps and confirmed
by J.B. Carmen, general manager, and Ben Hormer, mine forgman.




LH

breccias cover large areas west of the Sulphuf Gulech stock
and north of Red River. The most coﬁmon varistions sare:

1. & porphyry showing gquartz phenocrysis 1/8 inch
scross in & porcelain-like groundmass.

2. A porphyry with cua”tu and feldspar phenccrysts
1/8 inch across in a dense groundmass.

b
S

fine-grained rock with s unifornm sugary texiture.

4. A& grey to dar?«‘rav rook showing flov lines with
dark bands. Flow bands are. 1/32 tc 1/4 inch thick.
The Tlow lines are well duveloped in Goat Hill Gulceh,
snd trend H50°-70°7 with nesrly vertical dips. In
Capulin Gulch 4 miles east of the will, the flow lines
i

N
-

trend N30°-40°y and dip vertically.

flow brecclia conmposed of angular pieces of porphyry

types 1 and 2 sbove) in the rhyolite.

J11 the varleiies oontain orthoclase, quaris; and some albite.

Pyrite is usually present snd quﬂﬁiheerY alteration might

hove changed some of the original constituents of the rock.

2
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g similer to the albite-rich granite in composition
but is definitely older since the ﬁulghuf gulch stock is

intz ruded iute the rhyolite. The stratigraphic relation of the
different types of rhyolite to each piher and to the other
volcanics is obscured by alteration,; faulting, and weathering.

Goat iill Guich Cusriz Latite and Andesite  Quartz

letite and sndesite cover large areas to the west and east

of the ﬁine' Hear the sitock they have been sltered 1o

greenstone. The gquariz latite is perphyritié and shows
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quartz and lath-shaped feldspar phenocrysts. The'andeaite
occurs as & porphyry end & phaneriia. Because of pogr
exposures the stfatigraphic relationship between rhyoliie
éﬁd thé andesite and quariz latite was not determined. The
guartz latite aﬁd andesite are either sill or flows (or both)
aﬁé are cut by the albite-rich granite, as well as later
ondesite and gusriz latite dikes.

Llbite-Rich Graniie  Three arees of albite-rich granite

arc found elong Red River. The largest ares, a stock, lies

&

caor the mouth of Red River Canycen 5 niles west of the mill.

This stock does not extend fer north of Red River, and scuth

)

]
COIPOST T \LBT TS GRANITE
guariz orthoclase alblte biocite other minerals
1. 534 254 207 5 sphene, magneiite
2 45 45 15 trace magnetite
5. 43 o5 20 1 spliene
4. 52 20 47 nene  magnetite
I - Dike; opnosite mouth of (olunbine caayon; porphyritic
_ {phenccrysts of quariz and orthoclase)
2 - Stock; mouth of ﬁed River Canyon; phenscrysis of quarts
and orthoclasc.
2 - Btock; sSulphur Gulch; north of the ifoly Line.
4 -~ 3tock; Sulphur ”ulch; descripiion of Larsen and Hoss,

"he R & 5 Jolybdenunm ¥Wine¥, Zeom. 3eol., vol. 15, no. 7,
e 5€9, 1920; this rock is called alaskite porphyry.
. of the river it rises abrupitly to altitudes over 2,500 feet
above t“e canyon Iloor; forming Flag Fountain. A small ares

of grenite occurs north of Red River opposite the mouth of

Columbine Canyon. The stock through which Sulphur Gulch cutis
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microcline

chlorite

pyroxene
apatite

orthoclase

Figure ©. Thin Section of Gneissic Granite.

chlorite

quartz

magneTife

orthoclase

Figure 7 Thin Section of Albite Granite.
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{known as the Sulphur Gulch stock), in which the Moly Hine is
located, this the third area of granite. Dikes of granite are
common throughout thaAarea and ususlly have an east-west trend
and a steep dipesio the north. In the mine dikes of all sizes

ound in the greenstone near the granite stock. In places

by

the grsenstoae has been highly breccisted and intruded by

numerous greenstone xenoliths,
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The craniite is composed of guariz, orihoclase, albite,

end biotite, with small smounts of sphene, magnetite, spatite,

Joo

and zircon. (fe¢ Pig. 7 and Table 1) This rock was termed
a sodic granite iun previcus reporis because of the large
percentage of zlbite. The amount of biotite varies fronm 1074

to completely sbsenid. ¥ih.n the bictite is completely absent

i1 nss been czll sods-potash slaskite porphyry. Some sericlte
is present as au slteration product from biotité; chlorite is

an slteration product from bictite. Fresh rock is pink in

e

coler accounting for the term Predrock® vhich the miners use
&

I SRR S S T i e Yt X SR - " -
for the granite. Vhere:porphyritic, the rock has phenocrysis

aries from

o
Yode

oi orihoclase or qaartz {or both); g§aiﬁ size
1/4 inch to 1/16 inch. The granite is fine»graineéyét the
contact and cosrser away from it. Dikes in the surrounding
rscké range from aphanitic to phaneritic in texture and &re
commonly porphyritic. granulation is widespread and can be

seen in most of the thin sections.




Pcst~Granite Dikes -Rgndom dikes of andesite, dacite,
snd dimbase are comumon. Que late dike of this group expose&
in the mine ranges from andesite to dacite in cempesitionQ
one-tenth to & Lelf inch lath-shaped phemocrysis of feldspar
{andesiée) are scatacr“ﬁ thféugh the dike; rounded endstenth
'toAthreé—tenths inch phenbcrysts of guariz are present ia
places. The dike exposed in the mlﬁe cuts vein structureo,

granite, snd greenstone.

- Custernary
valley £ill is the only Qusternary ceposi ﬁ in the ares
sround the mine. (uaternary basaslt and gravels of the Bania

7e formation cover the plain west of the mountains. “ -
. L3
H

Al teration

Gregﬁstene Complex - plong the southwesi and east border
of the Sulyhuf Guleh albite-rich grenite siock the rocks have
bewn eltered to form the "greenstone comple ’“.‘Eﬁsause of the
intﬁnéive alteration it is not possible to distinguish the
rock iypes which make up the c0¢ple“, gnd i1 is therefore @
natter of mapping convenlence to apply the temmn *greenstone
complex® to this unit of obviously diverse origins. On the

surfece good outcrops are limited but underground éxposures

are excellent.




The “greénstone complex® is & seriﬁs of light to dark
gray rocks with & greenish cast due to the yresenca of
chlorite and epiﬁa?e. There is considerable varlatien in
compositicn, hovchr ceriain features are found in all the

samples. Most of the rock has been gltered to chlorite ~hich

M}

makes up frsm 167 4o 709 of the composition. Feldsper has been.
altered to epidote. Most of the scmples sTre X tremely Tine-
grained and even high magnification does not yield much
information.

The ®greeasione ¢ mplex® was prsb&alv derived fronm the

alteration {cehloritization and epidotizatl ion) of the

enclosging rocks DY solutions snd gases which engnated from

>

s

-

e 2 M 7 . .

the glbite-rich granite during or shortly following iis
sntrusion. The amount of s1lteration ducreases away from the
granite contact. Trecanbrian schist, Penmsylvanial {7} shale,

snd Tertiary andesite and quariz laiite the rocks which hiave

been aliered to form the complen. As these units are traced

toward the contact they grads into rock which has been £0
intensely sltered tkat no traces of the orig i 1 types remgin.
cher rock units may have been gltered to form part of the

reomplex® but 1T so they have 1eft no clue to thelr ez 10%&306.
¥here Precambrizn granite gneiss end gquarizite, Pennsylvanian

(?) conglomerate, and_Tertiary rhyvolite are in contact with

e granite only minor amounts of slieration has occurred.




gltéraé;éxeas Areas of slitered rock are found slong
the north side of Red River Canyon from the mouth st Questie
to the town of Red River, then n&rtﬁeast glong Bitter Cresk.
Three lerge areas are found in the viéinity of the mine: (1)
st the hesd of Gost Hill Gulek, (2) @t the hesd of Sulphur
Gulch, end (3) an erea south of the Sulphur Guleh stock and
north of Red ﬁiverrﬁanyaﬁ. These éltﬂre& ar&&s afe conspic~
ious szﬁce'theg have no eévar of trecs or other vegeisiion
gnd sre bright yellow. 'ihe surfaces ave badly eroded Torming
stcep shadland® type slopes. Haterial from these gress form
deep slluvial fasns in R '-?ive“ Canyon and the water draining
from them it bitter with dissolved iron sclis. Sulphur Gulch
and Bitter Creek _a;e nenes ‘%1ch reflect their location in

the nltered aress. The boundaries of the aress sre irregular

,.
ol
b

end gradatiocunsl.

‘3

Tertiary VOlﬂﬁRin‘Cme“ﬁf +he rocks which have becn
sltered., Aliteration pﬁéﬁactf pre keoliunite, sericite, guariz,
and pyrite. Pyrite is‘the peet comson and widespread,
pceuring as greins disseminated through the rock. The
faléspaf has been sltered %o sericite which in turn has
weathered to kaolinite. Oxidation of pyrite and other mincrals
has formed alum,'limnniie, and gypsune.

Paint thin seans of molybdenite cut oll other
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Amineralizatian&in the mine indiceting that the alteration
is younger thau the ore minerslization as well as the granite.
nisseninated pyrite in the granite st some disience from

the ore wineralization alsec sugrests 8 laler sge.

&,}

©wne mitered areas represent hydrothermal slieration,
further changed by surface veathering snd erosion. irreguler
veins of yvr¢tﬁ, quarts, flucrite, molybdenite, and soune
chalcop,rite and gelena are scattere&,ikraugﬁ the sltersd
sreas. ALl these minerals except molybdenite are common in
low temperature deposits gnd molybdenite is being deposited

v hot springs in the Valley of Ten Thousend Swmokes, Alasks,

vhere thermsl gprings arc rogarded ss the late phase of
volesnic activity. fihe altered rhyolite exposed slong
Yellowstone aaﬁgaﬁ,vﬁyoaiﬁg,kis similar 1o the Hed Hiver
aress, and also sugzesis that the altered aress aroun the
mine were Tormed by *hot spriag? elteration &8s & late phase

of voleanic sctivity.

e

nesional Structure

The regional struature of the Sengre de Crisio ountein

431

has not been studied in deteil. The renge is an uplifted
fault block yith sedimeniary rooks tilted up slong iis

western {lanks.




e elliptical intrusion of elbite-rich granite in
Sulphur aulch;hés & longer norih-south axis, ﬁhilaiﬁha
etock at the mouth of Red River has its longest axis
noritvest-southeast. An eost-west striking norih-dipping

fraciure sysien is found arcund the mine.

genlopic Nlistory

naring Precambrian time sedinenis were deposited over

3

the ered which the Sengre de Criasto Renge. These sedinents

]
e}
n

vere intruded by granite; all wers notamorphosed and later

crodet. 2 record of what hepoened Curing most of the Pealeozolic

i missing bul during the Penaslyvaenisn period sediments were

deposit&i in @ Sec which sovered the major pari of ithe Bangre
J
de oristo rountains. Mese sesiments included caﬁgwcmeraﬁe;
shale, and linestons. wothing is knowm aboutl the lesezolc
Era.
murins the Leramide %evoiutiéﬂ the region that is now

the seugre de Cristo Range w8 g uplified a& & fault block
- mnd eroded. Toleaniec sotivity filled the velleys gi*a flovs,
tufis, oad breccias. a vatholith of albite-rich granite
intruded ﬁﬁa o1lder rocks; solutions end gases emanaiing

from the granite altered surrounding rocks to gresnsione.

the granite cooled, fractures Tormed slong the contact




and solutions from the deeper mt ef the batha}.iﬁz whiich
was siill liqﬂiﬁ, deposited molybdenite, quartz, aud :}tzmr
minerals in the’ frautures formed by the sm}img’ During the
last stages of volcanic amctivity, weaker sclutlons of hotd
spring inteusity caused widespread glieration of the vor3anic
rosks epnd deposition of quariz, pyrite, and molybdenite.
Glsciation during the Fleistocene govered the higher
parts of the range and carved out U-shaped valleys. This
plocistion extended down Columbine Caspyon fo within a mile
of ued Tver but 84 not reach sny closer o the mine.
wosion forned slluviel fans on ihe plain to the west anc
numercus voleans o g}.;*ur& out lave. During recent times the
wountslns have been eroded fo thoir preseni form and matsriel

rl

from the alterec areas have formed fsms slong Red Hiver.

Feulting occurred but can no't -be dated.




ECOROKIC G& BEOLOGY

Minerslog

Ore Yinerals

olybdenite Yolybdenite is the only ore minersl. 1%

. R
stinct veins and disseminated through the wall

N
’.Jo

is found in &

rock. Cuartz, pyrite, flucrite, cﬁalcogjfiie, bi@tite,'and
rhodochrosite {in that orgur of ébund&nce} afe co@msn
associsted minerals. The molyba. qitslis fine-grained, mud-
like, soft, and has a_blacx'iusier résembzing grephite. It
cccurs intimately sssociasted with quartz, pyrite, and biotite.

asses of almost purs ﬂOlyvaﬁlue weighing several hundred

pounds are cccaslonally found but break up and crumble so

[

¢asily that large speginens rorely reasin intact.

Ganruce inerals

cusriz  Quariz is the most abundant gangue nineral. It
occurs vith the molybdenite and in the albite- rich granite as
smell veins which couisin no other minersls. Veined quartiz

of molybdenite often produce a banded structare
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{see Plate IV). The qrariz raunges in color from gray through
vhite.
ol Nt

pyrite Pyrite is widely distributed in the aree of

molybdenite-quariz miaeraiization. 1t cceurs dissenminated

through the granite and greenstone complex, in veins without




' ' , PLATE I

B. Typical Quartz-
Molybdenite
Vein
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other minersls, and essociated with the mclyhdaniie gnd

- quaris. ¥nen the pyrite is present vith the molybdenite it
oaéurs in streaks or bunches, and iI geleuna, sphalerite, or
chgléaéyrii& ars present they are ascoeisted with the ggrite.

few up to en inch cuber.

it

Cubes of pyrite esre rare elihough

“

vere seen by the wriler.

Wuorite Fluorite is very comuocn and widely distributed.

74 is found in the veins with woiybdenite and quartz and as
angular brecciated pieces in rhodochrosite-caleite velns, as

well as alone in veins up to 15 inches wide. 0Often veins

containing meinly molybdenite end gquartz will change 1n n

i

short distence o veins conteining only fluorite. It 1
. v
"‘t ., -] > »
com-on in the ore shoots, but is more abundant in the
mergingl areas of the uclybdenite concentration. Iis color
varies Trom purple, grecn, aund red, to vhite. Ho relation

s ecolor 30 associsition with other minerals could be found.

Shinleonyrite cheleopyrite is present iu falrly

iarpe pmgunts with the pyrite., It elso occurs in soall
pockets with galens and sphalerite. Underground it is hard
to distinguish chalcopyrite from pyrite.

Biotite Biotite is associsted wiih the molybdenite
ond cusrtz end is widely distributed. Its presence is

considered by the miners ns m favorable sign for finding




PLATE IV

A. Polished Section of a Banded
Quartz-Molybdenite Vein
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ore greade mnlybdenite beéanse it is_conapicnous in the richer
ore shoots. It is slso found in guartz veins unsccompanied by
octher minerals. Eﬁe biotite is ususlly in coasrse flskes, soflt
end crumbly, with a dull brown luster. Under the microscope |
some of the biotite shows sltersiion to chlorite.

Orthoclese  Orthoclase forms most of the whits-gouge

the orthoclese is not formed by pulverization of the granite

vhodochroslite Thodoohrosite ogours slone, with
s 2

- 2 S gond LA - Sy RPN - em sl B e &3
breceinted fiuorite, with cgleite, and in the center of

molvbdenite-quartz veins. It is fine-grained end pink in color

until sxposed to the eir when i1 becoumes iron-stained. The

A

’

digtribuiion is spoity, hovever, no paititern ol occurrence was.
noted.  The miners call the rhodochresite "omndy¥.

1 the

[N

Chlorite ierge smounts of chlorite sre present

sltere. rocks making up the "grecnstone complex®. It is mlso

found in the molybdenite-guartiz veins end as seams in the

granite which are known es 2mud® by the miners.

b
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Celcite Celcite occurs in the center of the molybdenite~
quarfz veins with ﬁhoéochrasi%e. It is more commonly found
alé#g fraétures in the greénstcne"lt is meré charactefis%ic
of the margiﬂé of the ore shoois than in the ore itself.

Clsy Minerals Some of the Teldspar in the granite hes

~been sliered to = clav mlnerul probably monimorillonite {in
index oils the mineral shows a mean index of about 1.57% viih
moderate birefringence;’ the theramsl snalysis curve is

-

characteris 1 of wmontmorillonite). This alteration is
conspicuous underground since the minersl swells after

s

exposure to the alr; giviag ithe rock & psuedo-porphyritic

Limopite is comuon at the outcrons of the

'Y

veing, In the mine i{ has formed by recent oxidation of the

Holiybdite Folybdite iz found at the outcrop o

1. 2

mod 3odua1tp~auer*" veins; tha molybdenite oxidizing %o
molybdite. This oxidaticn zone exitends only o fev feet below
‘the surface. Some is also present in the older workings vhers
the molybdenite has Jad time to oxidize. The molybdite is
canary yvellow and very conspicuous in places.

Orsphite Grephite apparently is intimately associated

with the molybdenite. When the mill first began operation,




concenirates which appeared to be over 80% molybdenite were
found %o contain only 40%. Tests showed that the concentrates
contained lerge amnunts of graphite, and new mill reagentis
were used to remove the graphite. Graphite apparently never
cccurs except viih the mslybéenite.

Gelens  Galena occurs in smell amounts in pockeils with
chalcopyritie and sphalerite.

Sphelerite  Sphalerite is found ia}émall pockets with
chelcopyrite and galena.

uslachite Malachite is found as & green stein on

chalcopyrite in many of the veins although 1t is quantiitat-

‘hodonite Only one vein containing rhodonite hins bewn

found iun the zine {on the Tuanel 3haft 1st Level). It is noti
essocisted vilth the molybdenite-cuariz velns. Rhodonite can
be iistinguisheé Dy itS_dﬁrker red color and greater hardaess,
and is not socluble in Hll.

Sericite Sericite is net impdr%ant in the <eposit.
T4 occurs mostly in the granite =as en alteration product of

feldspar. Some is glso found in the orthoclase "gouge®, but

ehly in very small amounts.
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silver Silver, like gold, is often reported in
assays of ore snd mill concentrates, and in samples of
slens and chalecopyrite,but it is not of commercisl velus.

Gold (old is often reported as "traces® in assays

of orc snt eoncentrates, bui never in large encugh amounts

ol

+5 be of commercisl value. Its associgtion withk dther minerals
ig unknown, however in nearby prespecits it is found in the
pyrite.

tpatite tontite mas reporied by Larsen and Qﬁssl but

the mine
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+he writer was unable to Tind sug

could remenber baving scen sny or heving hesrd of sny, S0
Eat S

that the sccourence nust heve besn a very limited.oo w0,
; S
Bubnerite  Mubnerite vas found ouly once as & few

_ - ,
B T Py > T g L iy e e ey -4 &L T e N O 3 wom
scoattered erystals in the guaris ol o velin,” 1€ w¥riior found

3 e £ . %y - ey s ey Wy i P R O T L TR S v '} 38 - Fa? .
in the Horseshoe prospeci asar the wouth ol fed Hiver Sonyoti.

whe veins Ffound there are very siumilar to thdse of the

“he paragencsis was determined from megascopic

relationship, then confirmed by thin section and poliéhed'

Lersen and Ross, "The R and S jolybdenum Eine® ICon.
Geal.% vol. 15, pe 71, Gov., 1820. |
venderwilt, "Geology of the Questa Molybdenite
. Deposit®, Colo. Sci. Proc., vol. 13, no. 11, p. 629, 1838
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section study., Quartz was the first vein mineral;vfbllcﬁad
bg the méin ore deposition of intergfowths of biotite and
molybdenite with associated quariz and pyrite. Pyrite,
cheleopyrits, galané, snd sphealerite weike.deposited next,
alvays oceuring togetlier aﬁé cuﬁting the esrlier minersls;
cpleces guartz and £ills in the cavities
left iﬁltke veine. The fluorite is sarlier than the finsl
vein depositicn of calcite aﬁé riucdogchrosite sincekaagul&r
breceinted frogmen® of flucriie are found in the calecite-
riiodochrosite veins. Thesc veins occupy the central portion

of ihe molybdeniite-gusriz veins snd alss cut all other

8!

4 R N N I L T TN P 2 iy oG 7%
AY certain points in the wine this sceguence is repested

41 L & . 5 NN * - 3
go thet the releticnsbhips are 2

¢ obscured, indiceting that
deposition took place for awhile, thes carlisr wsinerals were

Guposited again sfter the charscter of the soluiion had

te its carlier foru.

Thersurface exposures and fhe upper few fect of the
veins gre oxidized to molybdite and limonite.

The parageﬂic relaticnships of apatite, gold, silver,
graphite, hubaerit&, gnd rhodonite arc unknown bécause of
the smell smounts of each that are present. Chlorite,

rthoclase, sericite, and the clay minerals were Formed:




4ol
i
i

}

1

"+150d2Q '91IUSPQA|O\ DISENE) SU} Ul UOHDZIPABUI JO Saboyg  'g aunbig

ajuown

auPghlon

34101188

asD|20yLI0

ajIsoayoopoyy
3}19|pD
ajion| 4
m:taoo_.o;o
aj143pydg
Du3|DY
:.ﬁ. i |I||, . wt,._>&
244000
ajijolg
ajuapahion

341401y

UOHDPIXO

UO0|4DZI|D43UIW PDIIASIPIM

UO14DZ1|DIBUIW PaZI|DI0T]

oEEoEEms_




41

by later elterantion in the veins and wall rock.

Grade of the Ore

=

Ore mined in the eerly operastions eversged 87
molybdenite; sowe veluns contoined nesrly pure molybdenite
for shori distances but this is not common. The present

—

ore averasces 17 molybdenite. Wall rock causes soue dilution;

is found di“”@&lﬁnﬁuu through the wall rock. The veins are

3 bt wd
:
b T Y gy P vt b 4T R R T 7o
lorgely gueriz and mOly odonibe, slthough fluoyite, pyrite,
; e ramd R et ey o PR . o e B
cheleopyrite, gnt racd conrosite are loceslly sbundant. The

voine are narrovw, ronping from film-thin to seven feet and

’ g e i 1, P ex 3 238 mlriy e

AVETELLng ¢ ) 2oilnenesd 1 WILCHNGES.
L LR WY £ -1 P o L N ~ 1 -y o - 2
e width of a typical veln varies creatly over shord

distances, the ore shoois peing iouna vﬁere thie vein thickens.
Veins less than six inchus ithick are not comuercial under
present conditions. Two types of ore shoois are found. The
V%first type are usually longer along the sirike than down

a.

¢ip. ‘hese ore shoots are largest where the granite contact

Tis steep; they may extend over 2000 feet alﬁwg the strike




and over 500 feet down dip with & thickness of Tive feet.
vhere the contact has & gentle dip the ore shoots are smaller,

typical one extending 500 feet along the strike and 300
feat’ﬁcﬁn the dip with = thickness of two fect. A second
g/”t? of ore shoots arse controlled by ihe intersection of
cooling fractures, @ tvpical one extending 10 feet along the
strike and 100 Test down g¢ip with & thicknecs of two fecto
\17 the ore shocts are lon ntic 1 ar, end occur at randonm
throughout the mine.

The veins occur along ihe enst-west stiriking portlon

of the contact betvwewn tie sulphur Gulch cranite stock and
‘the "preenstons COmZ Tex®. Then the ﬁtrike of the contact is
norih and south very;feﬁ veins or ore shouts have been found.
The esast-west poriion of the contzet iz over 2000 feel long
at the surface and only TOO feet long on th.e Tunuel Ohaft
1t Levei. lost of the velns Tollow the conitact, the others
sre in the granite within 10U foet of the contact and are
5 it. A few veins ¢ip to the norih. st
of the ore shoots sre in len ular veins on the contact.
these veins are not continuous but are replasced by other
veins both laterally and down éip. The veins in the granite
generally converge toward the contact in depih and either

follow the contact or pass into the softer grewnstone ...
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Figure 9. Typical Gross Sections Showing
the Relationship of the Veins o the Gontact.




vhere they pinch out. If = vein ie along & stecply dipping
contact and the &ip flattens, the veln uéually continues

at the steeper dip snd dies out in the grenite. I an

in the granite the vein on the contact
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commcnly cuts scrosg the bulge. ¥hen & vein pPasses inte the

b

1eaves ihe contact

fode

B

avericbly pinches out. Ii

[N
o3
&
s}

angd passes inte the cyppnite 1t often divides
"horsetail®.

¥any velns heve oune well d.fined wall; the othier wall
is merked by many snall veinlets, each containing & film of i

= JUUTUT S . T e ESIN-4 2 e LY N £ =S 3
few fect aspart, ihen jJoin agaiil. Aften a thick vein will

PISPIC T 3 5 2 . 3 - 3 Ve 4 o N1
pinch to a film-ihin leyer tren onen ints o thilck veln again

or sipn completell.

and pre not eonfined o ths area around tho mine. The other
set is parsllel to the cpanite.crecnstone contact and is
loceted only in thc granite in o zZone slong the contact;

these apparently formed vhen the greaiie cooled. The

principal mineralization ocour

vhere the striles of the

t




. JOINTS IN GRANITE
¢ GRANITE-GREENSTONE CONTACT

+ JOINTS IN GREENSTONE
N

— £ £

0-10% 10-20% 20-30% 30-40%

Figure 10. Point and Gontour Diagrams of 20 Joints
in the Mile Long Adit of the Moly Mine at the Granite-
Greenstone Contact. (See Structural Geology by Billings,
page 340, for anexplanation of thistype of diagram.)




. JOINTS IN PRECAMBRIAN GRANITE.
# CONTACT GREENSTONE- PRECAMBRIAN GRANITE

+ JOINTS IN GREENSTONE

O ] B

0-10% 10-20% 20-30% 30-40%

Figure 1. Point and Contour Diagram of 24 Joints at
Precambrian - Greenstone Contact inthe MileLong Adit

of the Moly Mine. Plotted onthe upper hemisphere of @
equal area projection.
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0-5%  5-10% 10-15% 15-20% -

Figure 12.  Point and Gontour Diagram of 48 Joints
1400 feet south of the Precambrian-Greenstone Gontact |
and 2400 feet south of the Granite-Greenstone Contact

inthe Mile Long Adit of the Moly Mine.




two set of frectures are parallel and the d4ips opposite, and

the fractures in the granite were reopened as channels Tor
ithe cre éolnticn. The norih dipping frgciures are sealed by
tne soft greensioneé. The ore solullons Were thus confined
and ihe winerals ds*%sitcﬁ in the graniie. € writer élette&
the siri;“s and dips of the rroctures toXen at difierent
pununel . cgual area projections.

1t was possible +o take peints al ¢istances as far as 4000

etone contect and in the granitle,

sethel Lo mOIre fFractare-producing
er rocks. Thu greensioud neoar the contact
pranite gasiss 4g fractured sloug an .ngt-west strike
but dip to the southy sheir origin is unkaovi. vhe granlie-
recnstone contsct dips north in the sdit obscuring the
difference between the regionsl Irvaciurcs ant the coolling

rrgctures. The value of this study is sregtly linmited by

the relatively smell number of joints measured and the

reversed dip of the granite—greanstoae contacti. liore




i)

e N s, SR R 7

PR




©

.
101

e
S EeY
e S it S

‘

2%

-
<
L

morillon

30

0

nt
S b

k]

P

s

L0

clut

3

)

P
B

)
X




$5)

Tes
¢

A

. o

3 a ] P w0
1 S 2 3 o~

n»& s i I (] &

O oo . 2 %4 m,w

v A o

e -

< . &

e g

B

il

3 )
“ .
! od
) Wi ¥
g 3
o~ i q.in

o3
o3 B =
e i

&”m o A o
. «..u . 4
0 M o n
s

1 o

Lk af.u
G4 . b S to
i o o )
o] . =1
= i !
v

et A
N

2
i
et e D 35

5 - N .
5 A i t
rmx. o y - ek 4 ]
i ,“ L0 N el
: 5 siel ] : £ b *
T :w A o ol
S 2 - © 0
P 2 o = o e
i o 23 E sk §id o+
H K $ L ) [
4 5 3 N . Iy Py
E w2
o 2 e vt
3 D
5 3
% s ]
. = B ,:s
B X
& fui
a .
B N
K PR

v v e




]

rot

-2
T8I
ESCAS

e}

ing

glescop

T

I S © S0

L

3

Yo

i

il
92

T




(¢ D14 98s) WD) 9ON 90USISIOH BY4 UO j0adsoid 3y} 40 £Boj0ag "¢| anbi4

‘ujaA apuepghjow
‘ayahd ‘2}d0nb 4 2

MIp :oaum(\‘\~
3V3S q -apuapghjow
233 05 ST [ Q__m\-\ .UOﬂ.OO ue
N
‘ajuapqhiow
‘abnob "ui 2

‘ujaA ajuapgkjow ‘2340nb 3 €-1

== ‘.J A.ﬂ.\ uiaA ajiuspgkiow

‘z310nb 4 § -341uDI0 QD 814904 Anunod

as

‘ujaA dj1saugny

.w:cwvozos.ot;n ‘z340nb '}} €-2
‘UlRA z410nb “apuapghjow apim 4004

004 m
Aty
¢




Vein of molybdenite;copper stained.

/z/"

Joints

S~ 2in. pyrite,molybdenite vein.

Country rock is albite granite.

>same vein

(3

3 in."‘;pyrife, =" = -6ft.Sublevel
chalcopyrite vein. ’

Oxidized material, =

SCALE galena; good Ag assay.

Figure 14. Geology of the Bernhardt Prospect.
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2 miles of workings
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The Moly i1l
ranging over 1100 fect vertically. The mine 1 divided into
Ltine-0lind Gulch vorkings®, the ronlphur

s vorkings®. The
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relationship of the levels %o each oiher and the geology is

Hishline-3lind Guleh Yorkings

. 1

The ﬁlgﬂline—aliﬁé Guich workings are located under

e tidge norin of suiphur Gulch and west of Blind

[
Pt
[
ol
Fond
¥
fute
e

3

culeh, snd include the #ignline Tunnel, srind Guleh Funnel,
H Fere b H
and B, O and D Levels, BI well as meny shorter levels. iost

of thie adits are caved so that & study of the underground

iy et o a™ m e Tieyae 3 DTSR, P4 .
fﬁf%&faﬁi&~QM£devﬁuéf
P TP S, DU T S R AT 3¢ bet:
The Sulpnur guiCa South POXELLEE 1acLuts 51l the

w0 TKINSS coutn of sulphur Guich which have been mined through
scits along the Gulchs ey include the folloving main levels:
. elevatlion
01l¢ Glory Hols viorkings - Upper Drift / “BSEF LT
No. 3 Level ‘ 8629
7 Level 8602

"1p0 Poot Level Z munnel | Hined through 8561 i
58 Toot Level Z punuel foraises Irom Z 8555 |
50 Foot Level 2 Tunnel Tunnel 1evel 8504 ‘




elevation
Z Tunnel Level L 8441 £%.
7 winze, 35 Foot Levell Mined through Z - B40L ‘
7 winze, 1st Level pinze to 2 Tunnel 8305
7 winze, ond Level J 8208
ond vinze, “xd Level 1_ yined through 2ad 5158

ond Tinze, 4th Level winze and Z Winze 51086
253 Vinze, o2in Level 1o 7 Tunnel 8007

Tunnel shaft Torkings

ghe Tunuel Shalt workings include the levels below e

‘Tl

ond Tinze, 95ih 1,evel which are mined through the vertical
winge known as the munnel Shafi, end the Noly Tunnel vhose

portsl is glong Red RIVET. 1+ includes the follcrﬁng nain

levels:
clevabion
Tunnel Shalt 1st Level 7908 Ti.
TUnnG thgfﬁ 2t Level 76LA
gouthve Incl ihb¢au018761h 7784 o TT69

ma o weins do Tot
‘;:‘x,h_, GO TiowT

oA 2% - A SRR Y e 2Ty £ oy - s s 53 e
cofter than the wuu“gﬂ" rook, Towever; ©XDOSUres arce bright
P R ch s LI L C Y, -5 J vt g R

cannisra slior Vi il mOLYOLL LR

R, & e % e S, - . s . Ey
~round erploratlon 15 done u0Te 0T LTE5S blindly,
e A Ta C wYeae Taet < e s - LA e

sithough these Taciors are used g guiLEs.

eglly importsnt ore bodies sre found along
the grunite»greeﬂetonﬂ contacts

- o, inerslization 1s wesk in the tight grecnstone end
=trong in the moye open granitc.

+he ore 18 found wher e contact strikes

L e

5. Most of
east. »
5, Veins are +hicker wher

the co&%aét dips steeplys




Yhen ore reséﬁves became 1ag, grcsyecﬁiﬁg is carried on by
drifting’aleng e fr&cture}ceateﬁ'with ”paint”,l or by cross-
cutting *o iﬁtersecé other veins, or by exploring the granite-
greegstaﬁe eontect ot = new level. Diemond drilling has nsver
been tried.

flectrical (resigtivitv) grosp&aﬁingz has been Iri

e

{in 1927). Cood Or¢ wes found in several places indicated by
the survey, but many of the indications turned out to be

cavities and gouge zouss conteining wabter.

P B [ S A3 4. LR e S 3
Trhe ming 1o developed by adiis, TRIBECG, winses, and

3 el 04 P s A e R A T e T N I T - .03 £
Grifis ot GLITCTUnN Teveln; the vertleal INLeIvas between
1.
Ed
1

Light drifter-type machines arilling = 7 %o & hole toe-

* Paint is o temm used by the miners 10 describe a very
+hin coating of molybdenite found along a fraciure.
sundberg and Hordstrom, wectrical Prospecting for
Molybdenite 8l Guesia, New Mexico™, Geophysicsal Prospecting,
- AIHE, Pp. 125-127, 1927.




cut rmmd are ordinarily usel for level development. The

rounds are 1omded with 26 ox 27 eticks of 1 by 8 inch, #04

gelatin dynss mite snd normslly hresk 4 feet. imcklng is done
py hend inlo 12 oxr 14 cubic foot cars, then hand~tramaed 0
the relisc.

0y oft ground is done bY "gingle

b4y

w;
(f')
e
o
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o
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some of the dri

ack

C.Jw

Jacking® {liand aritling), using four pound single-
¢hisel-point drill steel. Hand-

. - R - gt :
Lhanzners ant four gapges o

grilied rounds have 19 stomdard form; ¥he miner places the

]

n 4the yock. A round

b
4]
s

holés 1o tak:\&d?aﬁtagﬁ of the join
yreoks o fuul, prodacling i irregular shased drifte.

wimber used 1S native Dougles fir snd soue vhite spruce.
ost of 11 Lo cut ”"31»3 earby narni-off sreas and is well

-3
P e el ety
Sb&sﬂj Slie

Reising
naiging comprise cbout one-fifth of ithe developmentk

u

et

ulied, and

e
{;ﬁ

Tontanc. nalses &I ol sz'tyyes, cripbed and
mey nhave oneé or ivo {menvay anid 0rse chuts) cozﬁartmenﬁﬁ.
Only @ few aTc vertical.

fachine- _¢rilling is donsg vith stopers. center V-cuis are

used in the two-compar tment raises, and end-cuts in single

F o
J."&.‘S

compartment;raises. nlpsting is the saus as in the dri
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Hining Hethods

About two-thirds of the ore is mined by cut-ond-£ill
stoping and one~third by opcn stoping. geversl factors favor-
ing cut-sin na-£i111 stoping sres

s 4
1. Uzuel

vy the croung needs the sunport given by £111ling.
& e UArYeY ﬂm*w of the velins, it is
% r gome couniry rock 1o give

1
2. Becsuse of

S
working spouve, sid ive resulilng weBLe is most
chenply aisposed of &3 gtope fill.
3, sSoriing in the stopes im orGLT 1o reduce tne anount

gpen stoping is used in fipm, nard pook _vherse velus have &

T4 advanlsge 1 the complere weanvery of oYe;

nrilling che ground 18 broken by holes griiled almost

traight into tn¢ back. Only & al; section of the back is

grilled et one 4ime, aad i1 ¢ hioles &Y€ seldom more then 3

feet Ceel.




Breaking

wide
- or light shooting 1S used.

broken away fronm the ore and

uethods Various methods ar

veins where no bresking cfAthe

are used to bresk the

well is needed, S

in peyvow Veins, the foot~

the ore 1is shot down

shoots are S0 irregular +het stoping

geparately. The 0re
metnods nust DE varied with each wound., If ine ore ig teo
1oose o stick %o the hanging well, s+ ig brought down with
the waste and sorted. I ihe ore is in sireaks along botih valls,
the wasie between is often rasoved Tirsi.
Hlasting and Timberiag Planking 15 sometimes laid 10

prevent 1088 of ore in the £111, but often the £ill is leveled
and covered wiih iine waste. Shooting ig done at noon oY the
gnd of iho shifd unlesyg good YO +3ilntion makes 14 possible to
¥

hlapst ot mayiinc. LO0SE y&rts of “he back are ihen temporarily
supnoried DY stulls.

;gzifﬁ‘ and quﬁ+nh The pre 18 nEerliy alvalrs h
sortel and SCTLEnct iy ke stopes. IAc soried ore 1S pAExe
shoveled iﬁﬁﬁ;cﬁﬂﬁbﬁ, the wesbhe DULDE iaced as fill 1o
suprord W ha@mlﬁf vell. il chutes are corried U upward b¥
adding CriDT.
npen JEoPAng

open stoping 1m nouglly used in flat dipping velns. Thie

when the

method is often used

pre is EKnovn 1o be

1imited O




tent. 0ften chutes are notl installed, the ore and
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' LL MILL BIN CRUSHER
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T CLASSIFIER COARSE RETURN
t
OVER-
FLOW " FROTH
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~ 2 -z Hel-5] (o oM }{iz}{13 14}

ROUGHER CELLS

REGRIND

MILL TAILS

CLEANER CELLS

cassiFER [ 11{2]
: FROTH
WATER
THICKNER

SACKER DRIER -—FILTER | =— TANK -—

Figuré 18. Flow Sheet of the Moly Mine Mill as Operated
on August 20, 1950.
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Figure 19. Production of the Questa Molybdenum Mine. Goa from the Mineral
Yearbook and Molybdenum Corporation of America records.)
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