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_ PRELI!HKARY REPORT on o
THE cmm-eomr DEFOSITS OF THE Qumm DISTRICT,
GRART COUNTY, OREGOE

“u

by J. S. Vhay

U. S. Geological Survey

‘ Abstract

" The copper- end co‘bait-bearing veins of part of .the Quartzburg
-district are in fracture zones trendmg about N. 70° E. in folded
Permian(?) metavoleenie rocks on the southwest side of a quertz
diorite stock. Along many of the veins flne-grained tournaline a.nd
quartz have replaced the country rock. The primary ore minerals
ere chaleopyrite, glaucodot, safflorite, and cobaltite. The copper-
end cobal"i:‘rich perts of the deposits eppear to be in separate ore
g;ioots. Gold content is generally higher in the ce&Selt-Searing
~§§rts of the veins then in the co;pper-riqh pm'ts;

The Standerd mine has developed part of one vein zoné. Several
other vein zones ¢hat crop 6ut may contain es much copper‘as tﬁe
Standard veln zone. - Further bulldozing end diamond drilling on the
surface, and more géoiogic_'. mappiﬁg, samaling, and diamond drilling

underground are suggested as means to eéaplore for more ore deposits.



Becau.se of the strategic ahorﬂ;ag of co’o&l in the United

: : States, <he copmr-cc‘belt deposits af the wazburg district w.re

| emﬁﬁned starﬁmg in 1951.. 'mﬂ.a repor‘t 1s. 11mﬁ.o=a to that pare of_
the &sﬁrict where the copper-cobm.t deposits are best deve}.oped, :
i mw alcag Standsrd Crees, ia the north.,m ha.lf of section 12 a.nd' o

' the southern ha.lf‘ of section 1, 'r. 12 s., R. 33 n-: ﬂﬂlw’t“

ﬁenc,ia,n, Grant Cﬁmty, Oregon. The area is about seven miles by

. gravel snd dir: roa.d nerth of Rrair:le City, k‘vhich 18 on U. S. Bighvey .
. 28. The ma.reast rafiroad is abcut 1!-0 izrlles sout}m'est, at Seneca,
= Oregon. Bek&, O”egan, served 'by the Union Paciﬁc Ra.ilroed, is
approxizately 80 miles rortheast of the district. ' |

The Quartzburg district, in the western part of the Elue

. Bountein aeetica of f-hn Golwﬂ;ia Plateau pa,fsicgraﬁmc province,’

. s mostly in the drainage of Dixie c:ee}:, on the south side of the

divide between ‘i.he Sohn Day River and th@ mddle ?ork of‘ the John

¢ M River, '13}19 gart of the di.strict deseri‘bcd here lies mostly on

the cast side of C’tgndaz'd Creea, the Ia.rgeat southwest—flosing
. tributery tu D:u:ie C-eek. Altitna.es ra.uge f‘rcm apm'oximately MZO
k ”:te et on Si:emﬁard Creek to ,880 feet on ‘Staudard Ridge. , A‘!.thm:gh the 7

aides of the camron slope about 25) ,'”soil_cover 18 extenstve and

" outerops are sparse.

Reinfell in the m.leys 18 between 10 e.ud 12 mches per year

.buh in the munt:.ins 11; 18 several times thi ammmt

f,r:,:’:aurpams, includinu Dixie, Staadmd and. Copperopolis Creeks contain

Vet lea.:t some vater most of the year.‘ Host of the district haa a

_The princ:lpal o



fairly thick cover of mixed coﬁifefs , except for some south facing
slopes vwhere sagebrush, mowtain mahogany end other similar bmﬁ
grows. Alders, aspens, and villows form demse thickets along the
stresns, Intensive lumbering hes removed the conifers in a few
places.

In 1900 W. Liadgren briefly exsmined the Quartzburg district
during his study of tﬂe éold deposits of the Blue E?ounm;zs (Lindgren,
1901); Swartly (1514) examined the district in 1913, and in 1920 |
Gilluly, Reed, and Park ('1933). 8tﬁdied_ the district‘ in more detail.
During the early pert of World War XX tﬁe U. S. Bureau of Mines
studied the Stendard mine and sampied the eccessible faces.
éublication of the meps made then has been epproved by thé v. S.
Bureau of Mines.

Most of the field work vas dome during the sumer of 1951;
éze.pping end geochemical work was done by J. V; Hogterman and Frank W.
Dickson, &ssisted by H. A. Roberis and J. E, Grant, under the super-
viéionv of J. S. 'Jﬁéy.' in Sepiember 1956, after conaiderablé bulldozing
hed- béen done on the hillside around the Standard mine Vhay made a
de‘cailéc_l map of this aréa. and of pew underground vioﬂ;ings.

In this preliminary rep()i-t on the copper-cobalt deposits of the
Adistrict, only the Perﬁan(?) mets.volcanic mcks an& the intrusive
roecks will be described, no further mention vill be made of other
formations pre&.ni. elsme.here in the district ( serpentine, gabbro,

_ Late Cretaccous conglcmerate and sandstone, and Tertiary volcanic
rocks) por of the other ore deposits in the district (gold deposits, :

 mostly southwest: of the area covered by plate l)



Geology

The area 1s underlain mostly 'by Permian(?) metevolcanic rocks,
vbich have been intruded by a mass of quertz diorite end a few
siliceous dikes (sce plete 1). Tha Quaternary formations, ‘vhick ere
not shovm on plate 1, oonsist of eiliceous»volcanic ash which is es
much as 20 feet thick along the 1ower side of the ce.nyons, and present
stream alluvium, Which locally is over a huldred feet wide in small
gravelly bottoms. o '
‘ Peréiw(?) metevoleanic rocks

Metevolcanie flows and pyroclastic rocks underlie all except
‘the northeast quarter of the area on plate 1. The thickness of these
rocks is pot known as neither the %op nor the botiom of the unit was
racognized, and no Astratigrap‘hic séquence vas worked out. Their aege
is also unknown, but they are eimila.r in 1ii:§olegy %o an:d thus are
rrobsbly corralativfe with the Pev'mian roc.ks in the John Day quadrangle
(Thayer, 1956) end ‘the Glover Cre..k greenswne of ‘Permien ege (Gilluly,
1937, p. 26) in the Eaker qxadr&ngle.

The Permian(?) metavolcanic rocks ‘c.onsist predominantly of dark
greenish-gray anﬂ.esite, whlch los.aJ,lv 13 porplwritic. Tﬁe phenoci'ysts
are andesiae that, like the pla.gioclase in the grcnmdmaua , are partially
altered to a mix’e:ure of elbite, epidote, c&lci‘be, !md sericite. The
pyroxene is mostly elt ared to chlorite and calcite, some amphibole is
presént. Included in the mstavolcanic rocks 15 & very dark greenieh
almost bleck metzbasalt in which the 1a.'brodor1te 1s eltered to 8

‘ mixture of albite, clinozoisite, and sericite, and most of the pyroxene



is sltered to chlorite. The me‘;cavolc&n;lc sequence also includes some
1ighter colored rocks thet are donsiderably recrystallized end replaced
by sericite, chlorite, and calcite, and are prodasbly altered 'rhyoiite ‘
or daéite. “ |
Intrusive rocks

‘The intrusive rock in the northeast quarter of plate 1 16 quartz .
diorite which locally éontains dioritic facies end grenite aplitic
facies. The guartz diorite is & fiﬁe~ to mediuvm-greined, equigranular,
light-grey to pinkish-gray rock, which, near its contact with the -
_metavolcanle rocks, is ;corphyritic with & féirly fine-grained matrix.
The quariz dlorite is composed chﬁ.efiy of oligoclase and hornblende
ernd lesser amounts of quartz, bilotite, and perhaps a little orthoclese.
' Me_),gnetite, zireon, a.nd. epatite éfe accessory minerals. " In most j)laées :
the minerals are unsltered, but in places the plagioclase is partly
altered to eerig_ite andl the mafic minerals to c.hlorite. The quertz-
diorite az:péa.rs- similer to the intrusive rock on Canyon Mowntein, in
the Striwberry Range, south of Joha Day, which Thayer (]’.956.)>be11ms
40 be pre-leate Triassic in ege.

A Tew feldspar 'porphy'ry dikés, only tvo of which are shown on
plate 1, cgt the metavolcanic rocks, and are believed to ve coﬁéiderably
younger than the guartz diorite. The chemical compositian of thesé ‘
dikes was originally probebly close to quartz latite; now they &e
highly altered and composed chiefly of sericite, carbonates and’ .

probably & clay mineral.



S'hfucture

The Permian{?) volcanic sequence was tightly folded, miamérphosed,
and faulted to a certain extent bei‘ore the Intrusion of quartz diorite.
Renewed fracturing took place after intrusion and was followed by the
emplacement of the porphyry dikes. As shown elsewhere in the district
there wes tilting end further faulting after the deposition of the
'gerb:{axy voleanic rocks. o

| Because of tha lack of recogniz;a.ﬁle kay bhorizons, the .structm'e
of the metavoleanic rocks is not known, but steeply dipping and over-
turned tuff beds in these rocks at a few pleces in the district indi-
.cate that the rocks bave been intensely folded. That further deforma- .
:'Atiozlz mk place after the gquaritz diorite was empiaqed is indicsted by
the fact that some miperalized fractures occur within the quartz -
diorite. All the’ mineral deposits in thé' district were formed pi'obably
later than the intrusion of the qu diorite.

The faults end veius-/ shown on plate 1 consiast of a group with

‘—/ All the veins‘are believed to le a.long fractureé which have
- had at 1ea.st soma movemant 3 and there ore represent faults or fault

Zones. : . : ’ R,

sn aversge trend o é%out §. 70° E. {abundantly exposed on thé”hillgide,
arcund i:he St anda.rdmine moath because of the amount of bulld.ozing '

’there, see plata 2), a few with north or uorth-northeast trend and

very few h east. trend a.nd with nortmrast trend.



The feults with an a#éragé trend of e.bqut N. 70° E. are abundgﬁt
| in the bulldozed srea and are important economically in that they
contain most of the copper and cobalt d.eposits. By far the gréater
number of these faults trend between N. 65 E. and N. 75° E.; a fev
extreres 2s low es N. 55° E. and es high as N. 85° E. are present. '
The dips of the zones ere predcminantly between 75 a.nd 85 southeast;
at a few places dips as low as 60 southeasfi are preeent , end a few
zones standing vertically or dipping steeply northwest were observed.
V The zone_of faulting _e.loug ‘vh-ichA tﬁe Standard mine is located

is excosed for over 2200 feet. That on which the Side Issue adit is |
- located is probably exposed for about 1500 ’feet , and the Juniper vein
_fpr about 1200 feet. Though exposed for -shorter distances, other zones
“;ti'ending N. 70° E. are presumed to have similar or greater lengths. As
‘exposea in the t’:enches, most of the feult zanes show widths of frsc-
‘turing between 10 and 20 feet. In places the zZones of gosean plus
altered rock, which probably represent hydrothermal alteration along

end within fractures , a¥e up to 70 feet wi&e. Abaut half of the la.rger ‘

zones exposed (plate 2) show gouge from 8 few inches to about one foot

wide samevhere along their length: Nea.rly 81l the fracture zones
apparentlv had at least acme movement alang them, even though gouge '
was not observed in the trenches or underground The amount of offset
on the K. 70 :.. group of faults is unknmm because oi’ the lack of key

beda or other structures older than this group.-;

As seen underground the S'::andard zone eonsista in places of a i
single fracture Joined at low angles by ’oranching fractures H in other -

» places it consisto of e series of fractures, over a vidth of five reet.

o



On the surface the same zéne in some trenches cc_msists of parallel
fractures (plus gossan and altered roék) spaced over a width of 10
to 15 feet. |
Of the north to north-northesst trending faults only the one
i)aséing gsbout 200 feet east of the Jun;per porcal, 250 fget east of
the No. 1 level of the Standar;'d mine, thréugh the upper level of the
Johnson mixie, end across the road above the Jobnson mine.is known for
- any extent (pla.te 2). Two faults on Cougar Ridge and one on Copper-
opolis Ridge are seen in small edits. Three are exposed cnly in the
. bank of the "cat roed" going north-northeast from just a'bové the
Standard No. 1 portal.
The strike of these faults or fault zones is between N. 10° .

and K. 30° E., the only one with & strike more easterly than N. 15° E.
" being the northern part of the long one descri'sed sbove.” Dips ére
‘between 60° and 85° east, except for two feults that stend vértical]y.
| The fault menticned above as passing ea.st o:t’ the Jimiper and
Stenderd mines trends about N. 14° E. in its southern half and then
about N. 30° E. (see plate 2). Its 'known length is about 2000 feet .
gnd it probably ext’endg consideraﬁly farther b;:ﬂ; to the south and to |
the north-northeast. Its width is about 10 feet as exposed in the
Juniper mine aad in the No. 1 level of the Standard mine (plate 3);
in the No. 2 level of the latter mine it is nearly twenty feet wide
and consists of a zone of intensely sheared rock containing some .
quartz, pyrite, and probably other vein minera.ls In the accessible

level of the Johnson mine two to five feet of qu.artz and gossan are



' present in the frebture zone | On the road abo%re the -Johnson:.mine-
up to four fect of gossan and. qua.rtz lies in a proba'bly somewhat
 wider fracture zon.. "

'I‘his nort.h—northeast trénding fault zoné: is younger than the
set of _fgults heving an average N. "{0°_ E. trend, end offsets t‘hem
sbout 30 feet north on the esst side. | |

The amoint and direction of movement on the other faults of
morth to north-northeast strike is unknown. Their widthz; as exposed
are between two end four feet, and except for the two zones on Cougar
Ridge, which are explored by adits about 150 feet long, each of then
is seen at only one exposure.

Only four faults with a porthwest trend were observed. The one
" best expoagq., in the trenches arcund leval § of‘the .Sta.andard ms.ne
(prate 2) and 1n level 5, has ‘en extrenely altered porphyry dike along
it, and the ad,jacent country rock 1is also somewhat altered for a few
i’eet out :E'rom the dike cmtacts. ‘Ihe dike shous aheegring on both
walls and also withi_n it. ‘Apparently the dike was in',jected :Lntd a
4, fault zone which had some renewed movement after the intrusion of the .
dike. This feult has en over-all trend of shout N. 56° W.; in level 5
it ha.s a strike of N. 61° W. end dips 65° NE. 1In the top trench a
* strike of H. 59° W. end & dip of 55° NE. were observed. ‘This feult,
and the dike 2 are expcsed in the trenches over a diatance of a.bout
. 650 feet. The widths on the surface R vaere exposures are poor because
- Of the deep weathering of the dike, are from 10 to 15 feet; in level |
5 the fé.ult ;qhe plus the \dike is only about 6 feet vide Ho’offsets

of any markéi'é;" such as beds or veins ; vere obgerved, but considersation



. -Of the relations between level 6, level 5, and a surface exposure be-

' twéen the two levels suggests strongly that this femlt offsets the

: Stenderd vein zone ‘about 18 feet to the no::'t'.m\'est~ on its »northeaat |
side. As this fault eppears to be later than both the N. 70° E.
group and the long n;:r,th-northeast fault tbat“ goes through the acces-
sible level of the Jolnson mine (it cgntaihs much less mineralized
material), it is shown em plates 1 and 2 as offsetting all the other
faults. . ' . | |

Only three easéer:y trending faults show on plate 1. Oneis ex-

posed in a trench in the northeast corner of plate 2 (nea.r s,:ur‘vey point
5332} where fractures in a zone sbout 30 feet wide strike between N.
88° W. and §. 80° E. and dip 85° to 88° to the south. The fractures
contain scme gossan end the ;ountry rock between them has been scme-

_what tourmalinized. This zone of minerslized fractures probably re-
preéents mex"ely a lccel variation in strike of the N?Oo E. group,

inssmich as the hydrothernal alteration along it is sinilar to thet
in the N. 706 E. group. The other two ea.st-trending zones of fracture
are on Cc:pperanolis Ridge, and are exposed only in a couple of prospect
pi_ts. One stands vertica:g.ly, the other dips 852 to .the south. Noth;ng

_ is known regarding their length, width, gn;ract;er, or direction of

movement .

Mineral deposits
" History .
Placer mining for gold in the Qua.rtzburg district bega.n e.bout

. 1862 and hes continued intermittently, at least on & small scale, o

the present time. Mining of the gold-q,uartz veins began about JB&O

10



. and although meny of the eéfiyﬁécovered gom veina were vorked out
dovn to creek level by 191k (Swartley, 191%, p. 196), acme lode mining
. continued up to 1942 when gold mining vas discouraged by the government
| (order 1208) d.urmg World War II.

Exploration of copper-cobalt veins begen about 1900 at the
Stendard and Coppercpolis mines; between then end 1908 a little coppé;'
and cobalt were produced fram the former and & 1ittle copper from the
latter. In 1923 and during the years 1933 to 1935 a little more copper

was produced at the Stendard mine. Starﬁing about 1955 R. E. Summers
 did considerable bulldozing around fhe Standard mine, and he bas shipped

gome copper ore from two new levels on the Standard vein zone.

Types of depesits
In general two tyves of mineral deposits have been explored in
*the district. The faults averaging N. 70° E. (plste 1) carry in
pleces copper, cobalt, and gold, with the goid. mcc@anﬁng the cobalt |
' minerals generally 'J.’he known zones ccataining these metals are
1imited mainly to the ares covered by plate 1. Gold—qua;ftz veins,
carrying caly minor amounts of base metals are pre;erit in the ﬁorth
to north-nartheast trending fault zones {(mostly occurring southwest
| of «he area of plate 1), and are present on some of the northeaat-
and east-trending faults. The stope in the upper level of the Johnson
mine (plate 3) is on such a vein. As this preliminary report is con-
| cemed mainly with the copper-cobalt depasits of the district, no

fuz'ther deacription will be made of the gold-qua.rtz veins.



' . Copper-cobalt deposité

. Tha copper-cobalt deposita cccur along the  fault zones trending
on the average N. 70° E. The wallrpck of ell the known deposits is
the Perzian{?) metavolcanic rock. Two veins eﬁplored by-adits, now
caved, do cut the quartz diorite (see plate 1), but no copper min-
erals were recogunized on the dumps. As mare quartz porphyry dikes .
ere present then shoun on plstes 1 end 2, it 13 possible that this
rock mey contain copper-c.o'na.lt depﬁsité'sommrhere in the 'a'rea.. - The
vein matarial was de;msited_ partly es filling in the fractures and
the brecciated zones aleng. the fault z&nes, and pe.rtly by replecement
of the wall rock aleng the fractures.:

The vest exposed vein zore ; the Standard vein, is exposed inter-
mit’centl& over a distanea of abou{c 2200 féet; the Side Issue zone is
exposed over a distance of sbout 1500 fect, and the Juniper for about
1200 feet. A number of others ere exposed for distances of from 800
feet ao&m to about %0. feet. Others exe exposed in only cne t fench
and so nothing is lmown about their length. In the trenches the com-
bined width of the gossan plﬁs-tﬁe altered rock along the veins is
generally between 10 ard 20 feet.‘l‘ A ‘few zones are up to 30 feet vide,
and one, near the northa eﬁge of plate 2 shovs ‘about 70 feet of iron-
stained altered rcck plus numerous atnngera of gossan., Narrover veins,
dovn to a few :mches thick, are exposed in places. Underg;mmd. single
veins axre from e fevw mchea up to about fcur feet thick, ‘but it is sus-
Vpected ths.t 1n meny places a vein zone consiata of two or perb.apa more

similar pa.r&llel veina

12



The gengue of the veins consists mainly of quartz—-/ , and’ lesser

-/ The descfiption of the primary minerals is based on gamples

collected from the Standard mine.

amounts of pyrite, dolomite, or calcite, and in places tourmaline.
Much country rock, replaced in large part by fine-grained quartz and
tourmaline, is présent within the vgin zones. The are Aminerél»s are
mainly chalcopyrite and glaucodot; a little safflorite and cobaltite
are also present. The chalcopyrite and the cobalt minerals appear
to be concentrated in different parts of the veins, although soxe
copper ia general];f present in the parts of the vein high in cobalt ’
and some cobalt may be present where the veln is high in copper.
Judging fram the asseys of samples taken by the U. S. Buresu of Mines,
‘ it eppeers that most of the gold in the veins is more closély 2380~
ciated vith the cobalt minersls than with the chalcopyrite.

~ Two types of hydrothermal altération of the wall rocks alosg the
veins are present. Ons is the replacement by Pine-grained tourmaline
and quartz, similar to that in pleces of country rock found within the
veins, which produces a dark-gray %o blsck dense rock; this material
ray be present in bands three io ten feet wide on both sides of the veins.
At the broé.d zdne'at survey point 4925, near the north edge of plate 2,
this tourzalinized and silicified material occupies most of the TO-foot
. wide zone of mineralized yock. This dark hard. altered rock usually
soxmcwhat ivcn-stained, is resistant to wea’chering and stands up in the
trenches ebove the gossan in the vein. The second type of hyﬂ:rothemal
wall rock alteration is the introducticn of disseminated pyrite and

replacement of the country rock minerals by sericite. It 18 present to

-y



st least a certain extent along all the veins, whether or not the

’ tourn#aline-quartz type of alteration is present. Where the: tourmaline-
g_uafhz type of alteration is present the quartz-sericite type extends
out farther from the vein.  Hear the eurfaée, es ghown in the trenches,
quartz—snrici e rock weathers to e somewbat 1ron-stained, soﬁ; cla.y-
1ike material.

Tournalinizstion end silicification of the vall rock along the
fra.ctureé , and probadly the deposition of quertz and toufma.line in
veins, took place first. Tuen glaucodot and pyrité as wvell as minor
amounts of cobaltite were deposited in the veins. Safflorite may have
been deposited at this time also, but it may have _formsed. by alteration
(the subtraction of sulfur) during tﬁé later deposition of chalcopyrite.
‘The chalcopyrite was deposited after a period of fracturing which re-
opened paris of the vein zone. Quartz was deposited, or at ].egst Te-
crystallizéd, during all stages of déposition, and the calcite or
dolomite appeers to be-late. When the pyrite and sericite formed in
the wall rocks is not known, but(it is believed to have been later than
the formaticn of the toumaline.

The weathered outcrops £ these veins are showm on plate 2./ The

'S

“/ The letters by each exposure of vein material or altered

rock on plate 2 indicate what was observed there.

. gossan material in the veins consists of both-reddish brown (hematite)
and yellmsh brovm (goethite) iron oxides. Scorodite, or a a:tmila.r
iron a.rsnnate, is probab]y present but has not been 1dent1ﬁed as yet.
- The somevhat ircn-stained dark gray or black rock along the veins is
the tourmaline-quartz wall ;'ock replacemrent materia].. Outaide 'of the

Y L



~ tourmaline-quartz rock, or elong the veins when it 1s not present, 15
. the iron-stalned, soft, cleylike material refulting from the weathering
| , of the pyrite—sericite type of a.ltered wall rock. In many places,
numerous veinlets of gossan which represent small veins branching from
the main vein cut the claylike materlal. Malachite, chrysocolla, and
probebly other copper minerels of the oxidéti’on zone are seen in-many
of the vein zones exposed in the trenches (plate 2). Although no |
cobalt mirerals were fecogniﬁed on the surface, spot geochemical testing
of the soll shows several enocmalously high areas in addition to the
outcrop area of thz_z Stendard vein, where high values would be expected.
Plate 2 shows that although scme gossan was observed at almost
all exposures, _only about one-quarter of them showed vein quartz pfeeent.
g.t alrnost half of them tourmeline arnd fine-graineé. quartz are present;
this tourmalinized and silicified rock is probably even‘mo:.'e abundent
then is indlcated om plate 2. Copper minerals charscteristic of the
“dxid;.zed zone were observed in ebout one-third of the exposures. Thie
means that copper is present, at 1eas-t in places, in e.bout balf of the
la.rger vein zones shm-n
The Standard mine and neighboring vorkings

~ Plate 3 shows a composite plan of the Standard mine (levels 1 to
L from the U. S. Bureau of Mines), and of other vorkings in the vicinity
(showm in their »correct positions and at the same scale as plate 2), and
thé_ geology of the accessible levels, those of the Standard mine being'
on offset plans. Plate 7, U.5.G.S. Bulletin 846-A (from D. F. Hewett's
notes), as well as the sections made by the U. §. Bureau of Mines in 1943,
pgmits a rough célcuiation of the area of the stcopes in the Sbandard mine,

most of vhich are indicated on pla'be'3. In places the stopes are as’
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muich as five feet vide, but essuming an average width of 3.5 feet for
then, calculations show that the total tonnage removed to be about
10,000 tons. The emount of copper, cobalt , and gold reco#ered from
this ore i3 not knotm. The other underground workings (plate 3) show
but little ore removed. A little stoping was done in the Juniper mine,
none was cbserved in the Grover Cleveland or Willie Boy e.diﬁ'a, end the
Side Issue adit, with a small dunmp, 1s inaccesaible.

The Standard mine i3 almost entirely in the me"cavolcanic rocks,
which are s’arong_ly tourealinized and silicified aleng the main vein
zone. The Buieaun of Hines mappinz shows thet three q@ax‘tz porphyry
dikes {nct shovm on plate 3) are cut by the long crosseut to the south-
east on level 1. tThe Stan&ard veln lies in a fairly coﬁtgnu?us zone
of appexrently velabively weak fk;acttxring; The zone 1is made up of a
f;;um‘iaer of more or less porallel fractures in some places and of only
one or tvo froctures in other Places. Along this zone of fracturing
'f;he 'tourma_.unized and silicified rct_:k is faixly con‘cinuoua. The
condentraiions of either .chalcopyrite or of cobalt minerals, rich |
enough and wide encugh to be mined at a profit, hwé*;er, ‘occuxr only
vhere some factor such a3 change of 'attitu.d.e_or the low-angle inter-
section of fractures formed ground opsn-enough for £illing or frectured
enough for replacement. ' .

The mineralogy of tﬁe vein has alréedy_been described on page 13.
In general the ore shoots on level 1 are high in cobalt end gold, |
A wh'eree.s. those on level 2 end presumably on levels 3 and b are hi'ghér
in copper and .cmtain but 1ittle gold. | '
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The Coppercpolis Mine -

1

The only other known coppser deposit in this area is explored by
the Copperopolis mine (plate 1). This deposit lles along a N. 60° E.
fault zone end is a chimneylike mass of quartz-toumaline rock under-
ground, about 40 feet in die.fm,tar, on the surface, according to Gilluly,
Reed, end Perk {1933) it is a long, oval-shaped body, "about 1000 feet
| long aud 75 feet wide at the widest place . . M. The bedy consists
mstly of milky gueoxtz plus some tourmalipe. In this axre scattered
pockets gf pyrite and chalcopyri‘ce.' In places small amcunts of co-
baltite are prasent. Gilluly, Reed, and Park {1933) report that small
anounis of‘ regnetite, hematite, tetrahedrite, bornite, galena, and
sphaleri‘ie are also present. A chenieal analysis of motexrial frdm
-the mix;-e shoews 0.70 pefcent K03, suggesting the presence of a tungsten
mineral. The Copperoéolia mine exposes the replacement body fairly '
vell, but copper was mined in only one small stope; presumably the |

vhole guartz-tourmaline body is rather low grade.

Exploration possibilities
Addditional exploration along several vein zones in the Quartzburg
district might irdicate the presence of ‘undiscoveréd copper-rich. ore
shoots or écbelt-gold‘ ore shoots. A f‘ev favorable areas are discussed
below. ‘ |

The coppcr-bears.ng gossan zone appearing on plate 2. at survey points’

1&8].9, 4983, end 140 feet east of 5022 vas not recognized in the 1angest
southeast crosscut of _level 1l of the Standard mine. Geoldgie mapping
pius soxe sampling of tiz_a crosseut shouid ahaw up this mineraliéed zone
‘42 1% extends down to that depth. . |
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The Willie Boy adit (plate 3) sl:;ould cut several broad mineralized
zones which are exposed on the surface along the road betwaep survey
_.points h8_02 and 4847.5. These contain gossan and touwrmalinized rock
vith mslachite and ‘other secondary copper minera.}.s.‘ Additional
‘mapping end sampling in the adit might indicate the presence of these
zones. | '

The gossen sbout 20 feet narth-northwest of survey point 500;7 is
btelleved to be the hanging wall part of the main Standard vein; é.
projection of this to the altitude of lavel 5 (4909 feet) comes about
20-fect south of the s:érlu‘.ngs , between the portal and the siliceous
dii:e. Thersfore it is suspactad that the undergreund werkings in this
interval arz en nérth branéhes of the main Standord vein. Soume bull-
aozing sou%h of the portal, and diamond drilling (br crossx.:.utting)
tiadargrmmd would be necessasy to check this possibility. Similarly,
ﬁ;fcjecting the outcrop of the hanging wall of the Standard vein eprsed
oz; the réeui sbove level 1 down to that level suggests that between the
p&:'tal end the mein nari;h—'nor‘i:heast fault the underground workings are
on a minor vein parallel to and about 15 feet noxth of the main vein.
This would best be checked by diamond drilling south from_the wide
- place on the drift roughly haif way in to the drift on the north-

northeast fault.



On plate 2 about nine veln zones ‘are shovn that contain at least

some oxidized copper minerals. A few of these vein zones are almost

as centinuous as the Standard vein, end their oxidized outcrops con-

tain about as much evidence ef cepper mineralization as does the out-

:rop' ef the Standerd vein. A few ¢f these zones may .contain copper-

*ich ore shoots or co‘oalt-gold ere shoots. Exploration possibilities

\locg these zones include:

(1)

further bulldozing along thosel zenes which show copper.
minexrels, -

short diszend drill holes from the surface to test below
the zone of oxidatien, |
diamw.‘:d drilling in level 1 of the Standard mine and in
the Willie Boy edit te further tes_"l: at depth those zones
winich look favorable on the besis of the surface work, end
reopening end mépping and sarmling the caved q.dii;s in the

aran and the inaccessible pavts of the Standard mine.
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