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The Big Mike oreshoot consists of a broken, second=-
arily enriched pod of massive copper-iron sulfides envel-
oped by altered rock containing zones of secondary copper
and iron mineralization. 4 study of drill-hole data devel-

oped on the accompanying plans and sections indicates.the
following: % :

1. With a 1 perc-nt coppor cut-orr. the Big Hiko
oreshoot 18 calculated to eontain [ -




~the copper minerals, M

- continuing west of the mine along '
- iment bordering Grass Villp;:&‘ﬂunl‘

"Iﬂ 5’?’; 3

4, The masslvn eulrtds ore of the Big Mike appears
to exist in two bodies which are separated by a shear and
breccia zone on the 5100 £t level, but which merge into one
zone at depth on the 5000 ft 1evel. (See horizontal sections.)
The two pods are somewhat different in character, with the
eastern one as delineated in holes 7 and 8 having a grade of
more than 15 percent copper, and the western one in Holes 19,
20 and 27 assaying from 7.21 to 9.77 percent copper. Most of
the copper mineralization in the western segment is chalcocite
and covellite, but that in the eastern pod also contains con=-
siderable chalcopyrite as well as ths secondary minerals.

5. The Big ﬁiko sulftds bedy. consisting originally :
of pyrite and chalcopyrite, was a much larger mass at one /7
time, probably occupying mueh of the breccia zone between }
the two pods and extending upward and westward to the present
surface at least. The leaching of this body by supergene

.water and a redistribution of copper (and iron) into adja-

cent rocks has formed the envelope of mixed oxide-sulfide
ores A halo of disseminated pyrite as well as calcite vein-
ing and limey greenstone all contribyted to the fixing of
the metals in theése adjacent rocks. A considerable amount
of acid was generated by the oxidation of the sulfide as

‘avidenced by the quantity of altered rock surrounding the

oreshoot, and as the nouzrnlislng effect of the limey rocks

was progressively outwa there has been some zoning of
E of the copper carbonates now

occur on the outer fringes of the deposit; copper sili-

. cates are probdbly ncxt. rollowod 1nunrd by the secondary
':-ulrides. : : <

6. - The nag ntko oreshoot has been-oompletely de-

1limited by the presemt drilling, and the only possibility

for more ore at the property is to find another deposit.
Hopes for this are gomewhat dim at present, but all possi-
bilities have not yet been tested:

() Geochemical prospecting with Alr-trac holes is

‘@lluvium-covered ped-

1 copper intersection

, ng delineated. Also,
ar o the one around the Big Mike
__i llt part of the property

' - the alr-trac and by deep-

ry work ts encouraging. '

was made last week and is p
& mercury vapor anomaly s
oreshoot has been found in
and this will be further t
er holes later if this prel

(b) The geaphylaoal survey eolplotod over the Big Mike
property in November, 1968 disclosed several enomalies that

were recommended for testing by the geophysists. PFive of

these have been tested by the air-trac or by diamond drilling
with no success. However, one that is considered to hold the
most promise has not yet been drilled, It is in greenstone -
on the southeast trend of the Big Mike shear zone, and it is
assocliated with a geochemical anomaly., The area is 2,000 ft

- southeast of the mine and will require a'drillsite and road.

It should be drilled as socom as equipment becomes available,




Big Mike Project, Summary of Ore Reserves. January 1.

1969

Tonnage factorsi 3
Massive sulfide ore: ‘9 Ft3 per ton
Mixed oxéde-sulfide ore:13 Ft
]

Reo**ons % Copner Tons Grede~ton uvnits

% and L “7.625  “3%&,700 26k, 587 2 |
L, * N 15.479 39!%oo 605,229 . : v
Total 11.786 73,800 9,581 Wi
e R 11.78 % Cu 74,000 tons ' |
Oxide and mixed ore--Class II A (plus 1% Cu) :  _ e |
Section % Co Tons Gredé-ton units e R
: 2322 42,580 98,871 4
X P+ 3.192 105,590 337,070 41
L . 2.408 108,030 260,160 3 |
M %.200 65,730 276,086 i |
W g 3 836 46,140 177,015 J |
0 4,367 1 0 0 1
Total 3.160 3?%.216 1,199.201 l
SaY i wemecnnmine 3.16 £ Cu _380,000tons |
Total Sulf & Ox 4.564 k53,410 2,069,417 T}
Say:mmmmm—————— 4,56 € Cu 454,000 tons

Oxide=-sulfide--Class II B (0.6 to 1% Cu)

Section Coppe Tons Grade-ton units
0.820 22,300 18,342
«735 38,240 28,116
«707 2,310 1,633
.63 b, ok 2,561
Total 0.761 09,91 3,108
Say:-emmcccceccnna= 0.76 #Cu 70,000 tons

Oxide, Class II C (0.2-0.6%Cu)

Section Co ons Grade—ton
j G 0.53 5.133 3, 308

K « 306 22,740 7,022

B .332 27,400 9 ' 089

M .358 27,040 9.678

N 481 20,930 10,074

0 427 6,160 2,758

Total 3,379 110,720 51,520

Sayimmmmmm————— 0.38 £ CU 110,000 tons

Total, all classes 3414 634, 040 2,164,514

=341 % Cu 63# 000 tons

w tn




A

(¢) Geologic mapping of the Big Mike property is to Dbe
completed as soon as sSnow conditions permit, and these data
are to be correlated with the sub-surface drill-hole infor-
mation. Clues might thus be found for targets having an en-
vironment similar to that of the Big Mike--namely, inter-
secting shear zones within greenstone units of the Pumper=-
niekel formation. I expect that the mapping work will be
completed sufficiently to make these gpeculations by early
February, 1969.

“Welrd Carithers 7
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Q: A light colored olive green rock, dense to moderaéely crystal-
line, containing irregular black fragments. Would you assume
that this was a flow?

The sample is made up of a chaotic mass of weakly altered
plagioclase crystals (65-70%) and chloritic material (20-25%).
Intergranular quartz is common but not abundant. Mo;t plagioclase
cryst§ls are subhedral to euhedral, ranging between 0.l mm and
4 mm, and averaging about 0.5 mm; the texture is somewhat porphy-
ritic. Multiplé\ﬁwinning is well preserved in many crystais; the
composition is sodic to intermediate oligoclase. The chloritic
material is pale greenish to brownish yellow and weakly pleochroic.:
It forms'highly ifregular patches and discontinuous veinlets among
the plagioclase crystals. In several places mutually parallel
bundles of chlorite accompany calcite in veinlets (shear zones ?)
up to 2-3 mm thick. The chlorite appears to replace a very.ﬁine—
grained, volcanic matrix; there is no evidence of relict textures
indicative of a former mafic mineral from which the chlorite could
be derived. Calcite (3-4%), gray to yellowish white clay (2%),
and colorless mica replaée feldspar; some of the largest crystals
of feldspar are intensely altered to mixed clay and clinozoisite.

This sample could well represent a volcanic flow or
possibly a crystal-rich, tuffaceous rock of intermediate composition.
The dark "fragments" appear to represent ;ntensely altered and

corroded phenocrysts of plagioclase.



FSG-23

Q: A light gray rock containing %" vesicles which areg filled with
a white mineral.

The matrix of the sample is composed of a somewhat felted
mass of altered feldspar and chlorite with a ratio of about 2 to 1.
The grain size ranges up to 0.7 mm, averaging about 0:1 mm. Mul-
tiple twinning is visible in some of the less altered feldspar;
the'co;position generally is in the oligoclase range. Some of the
chlorite grades i#hto partially altered green hornblende, indicating

that some if not all of the chlorite is derived from hornblende.

In addition, a few of the crystals appear to be pseudomoxrphous

after pyroxene. The sample also contains a few fragments (up to 4 mm)

of altered volcanic rock. Clay, derived from feldspar, and epidote
are common accessory minerals. The original rock apparently was
andesitic. |

A whitish beige zeolite mineral forms amygdules up to 6 mm
across; these make up approximately 3-4 éercent of the rock. The
amygdules are irregular to crudely circular in section, with borders
which are rounded in contour. Traces of carbonate and chlorite
commonly occur within the amygdules and along amygdule boundaries.
The amygdules are scratched easily with a knife blade. In thin sec~
tionithey show low relief, first-order white interference color,
average refractive index somewhat below that of Canada balsam, uni—
axial positive interference figure, and generally indistinct cleav-
age in two directions. The mineral may belong to the chabazite

group (Ca,Na zeolite).




FSG-6~23

Q: A light gray rock with a slightly greenish cast and small
dark specks. ’ ¥

The éample is composed largely of slender crysﬁals of
altered plagioclase which form a felted texture. Crystals are up
to 0.7 mm long, avéraging about 0.15 mm. The plagioclase shows
minor differences in composition, but generally it appears to be
within!the oligoclase range. Multiple twinning is visible in many
crystals. Intergranular quartz is rather common. Approximately
.5 percent of the rock is made up of pale greenish to brownish yellow
patches of chloritic materiél; these commonly are broadly lath-
shaped, measuring up to 1.6 mm in the long direction. Other patches
of chlorite are irregular in shape and ragged in outline. Calcite
and a few minute, reddish grains of rutile(?) are common inclusions.
In general, the chlorite appears to be derived from phenocrysts of
an earlier mafic mineral, possibly biotite. Pale green chlbfite
(pennine), along with calcite (5-6%) and translucent, grayish white
clay (3-4%) partially replace the felted matrix. Only a trace of
maghetite-hematite occurs. |

The evidence of earlier mafic phenocrysts (biotite ?) gives
the rock a lamprophyric aspect. The original rock was probably near

andesite, or possibly dacite, in composition.:



FS-35

Q: This is a dense dark gray rock with very, very sparse pyrite.

The sample is made up largely of relict crjstals, for-
merly of feldspar, which are intensely altered to clinozoisite(?),
clay, calcite, and a trace of colorless mica. Slightly altered
to nearly fresh feldspér is rare:; multiple twinning is faintly
visible in a few crystals. Quartz is uncommon. The relict crys-
talline texture»generally is well preserved, although the textural
differenge betwéen the larger crystals and the interstitial areas
is absent in a few places, apparentlykobliterated by the alteration.
Elongate, subhedral‘to euvhedral crystals are up to 3 mm long, av-
eraging about 0.8 mm; the original texture may hav§>been porphyritic.
The clinozoisite(?) which replaces the feldspar is colorless to very
pale green andhis weakly pleochroic (it lacks the anomalous inter-
ference color of clinozoisite, however). Minor, pale green chlorite
accompanies clinozoisite(?) as a réplacement of feldspar; chlorite,
with calcite, also forms irregular patches wh}ch are sparsely dis-
tributed. Clear evidence for the identity of‘a former mafic con-
stituent is lacking. Skeletal intergrowths of ilmenite-leucoxene
are common (1-2%); a few minute grains of pyrite occur.

The original rock wés plagioclase-rich and probably of -

andesitic composition. The grain size rather suggests a volcanic

origin.



S

FS~31

Q: A light .gray rock with a dense to felt-like textuge. In the
" outcrop area this rock appears to be intrusive. Is it?
The sample is a fine—grained, porphyritic igneous rock
- of intermediate composition. Anhedral to subhedral phehocrysts
(1-2%) of altered feldspar occur in a matrix of subheéral to eu-
hedral!feldspar, intergranular quartz (5-10%), and chlorite (6-7%).
A few of the phenocrysts measure up to nearly 1 cm long; average
size is about 2 rim. The matrix, which is weakly felted, averages
about 0.2 mm. Phenocrysts are intensely altered to pale grayish
tan clay (transmitted light), colorless mica, and carbonate; the
multiple twinning of plagioclase is not preserved. Plagioclase
twinning is faintly visible in many of the altered feldspar crystals
of the matrix. -Chlorite, which averages about 0.2 mm, is largely
irregular and ragged in fofm; some crystals are slender and nay be
~derived from prisms of hornblende. Much of the chlorite appears to
be derived from biotite, although unaltered biotite was not detected.
Evidence of a volcanic origin is lacking. The sample
appears to be intrusive and approximately of quertz diorite or diorite

composition,



FS-36

Q: A weathered tan colored rock. Would it be the same‘rock‘type
as Sample FS-31? ' v

The rqck is composed predominantly of a felted mass of
very fine, slender microlites of feldspar averaging about 0.08 mm,
with a few’crystals up to 0.3 mm long; the texture is slightly micro-
porphyritic. Intergranular quartz occurs, but the grains are too |
small éo permit estimation of the‘total percentage; one gquartz grain
‘measures 0.17 mmy Calcite (3-4%) forms isolated grains and irreg-
ular aggregates up'to 1 mm across, with a few elongated patches up
to about 1.5 mm. Generally these aggregates definitely do not ap-
pear to replace phenocrysts of feldspar. It is not clear in all caseé
whether the calcite replaced the host rock, or whether at least some
of these aggregates represent small amygdules. Pale greenish to
brownish yellow patches of chlorite (2=3%), up to 1 mm across, are
irregularly disseminated. These characteristically contain minute
grains and crystals of rutile(?), along with minor quartz; a few of
these patches are subhedral in foxm. It is tentatively concluded
that the chlorite is derived from microphenocryéts of biotite.
vellowish brown iron oxide (5-6%) is disseminated, along with minor
| magnetite and traces of hematite. Feldspar microlites are altéred
to very fine, colorless mica.

Sample FS-36, compared with Sample FS-31, is finer=grained
and less porphyritic, contains a lower.proportion of original mafic
material, and contains more secondary mica and less clay and carbonate
as alteration products of feldspar. (Both samples apparently are

altered to similar degrees of intensity.) Therefore, Sample FS-36



is somewhat less mafic, and may be more potassic, than:Sample FS—3l.‘

The two samples definitely do not represent the same rock types.
Sample FS-36 may be of volcanic origin, basel primarily

on texture. . Flow structure is absent.
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Polished Sections

Hole 31, 336 ft.; hole 8, 272 ft.

Q; Sulfide ore on which we would like paragenesis; could any of
the chalcocite be primary? Also, is there any clue as to
what the sulfide might have replaced?

The sulphide minerals in both samples are pyrite, chalco-
pyrite, and chalcocité. Sample 31/336 contains less than 0.5 per-
cent copper-beaging sulphides; sample 8/272 contains approximately
0.5-1 percent chélcopyrite and 1.5-2 percent chalcocite. Chalco-
cite occurs in irregular patches and flecks, and in short, dis-
‘continuous veinlets, which replace chalcopyrite, and, to a lesser
extent, pyrite and the silicate gangue minerals. Chalcopyrite, in
virtually all‘éases, is partially or completely surrounded bj
.chalcocite, and veinlets and embayments of chalcocite within the
chalcopyrite are extremely common. Also, much chalcocite occurs
which is not ihtergrown with even a trace of.chalcopyrite. A few
grains of chalcopyrite are enclosed within pyrite, suggesting that
some of the chalcopyrite antecedes pyrite.

Etch reactions with HNOj3 reveal that the chalcocite is
»very fine-grained and lacks the regular, parallel etch cleavage
usually reported for hypogene chalcocite. Therefore, available

evidence suggests that the chalcocite is supergene.

In summary, chalcocite definitely replaces chalcopyrite.



Evidence of any other eariler sulphide mineral, besides pyrite,

was not detected. The paragenesis can be shown as follows:

"
pyrite

-

éhalcopyrite e

chalcocite — \

‘e



" Thin Sections

Hole 20, 178 ft.

Q: Originally the rock was probably a greenstone tuff or flow
or possibly a dike. Does the mineralogy or texture suggest
anything? Also, can you tell if the alteration is hydro-
thermal or supergene? ;

The rock is definitely pyroclastic. Angular to sub-
rounded fragments, which appear to represent devitrified glass,
are abundant within a groundmass of volcanic glass and finely micro-
crystalline matgﬁial. The fragments are grayish brown and trans-
lucent in transmitted light, and weakly birefringent. Also, cor-
roded and untwinned crystals of feldspar are sparsely scattered.
Grayish white, opaque patches are common and may represent inten-
sely altered feldspar. Thekgroundmass is made up of amber-colored
glass, and parfiaily devitrified glass, containing éomewhat brec-
ciéted, finely microcrystalline volcanic material. Minute, crys-
 talline spherulites (unidentified) are abundant. A crude flow
structure is conspicuous. - While glass and devitrified glass
are abundant in this sample, the finely crystalline rock material
dominates. Therefore, a proper name for the rock would be crystal
tuff; with a greater proportion of glass, vitric tuff would be
more appropriate.

Determinatibn of the mode of alteration appeérs highly
uncertain. One possible lead lies in the occurrence of a few un-
altered metallic grains (0.5-1.5 mm) scattered throughout the

sample. The thin section intersects one of these grains; it is

made up of an intergrowth of pyrite(?) and a black metallic min-

eral. Some of this material was dug out of the sample with a



needle; itﬂis not attracted to a hand magnet. In conclusion, it
would seem that this opaque mineral must represent either a deu-
‘teric or hydrothermal event. Supergene alteration cquld be

superimposed, of course.

Hole 52, 286 ft. ’

Q: Apparent intrusive into breccia. What is the intrusive?
And the breccia fragments (limestone, black shale)?

¢ The sample contains an irregular mass of gray to black
chert within a qatrix of argillaceous, fragmental limestone. The
chert is very finely microcrjstalline and markedly homogenous
throughout. Veinlets of calcite are numerous within the chert,
occupying fractures or possible shrinkage cracks. The enclosing
argillaceous limestone (marl ?), which effervesces rather strongly
in dilute (4:1) HC1l, generally is darkly translucent in trans-
‘mitted light. Angular fragments of coarser and somewhat clearer
limestone are numerous within this enclosing limestone. The ar-
gillaceous limestone contains a wavy laminar structure which tends
to wrap around the chert and enclosed limestone fragments. Relict
textures of possible altered‘phenocrysts of feldspar, or other
evidence of an igneous origin, are absent.

Pyrite is associated largely with limestone and veinlets
of calcite within the chert; it is éoncentrated, within the argil-
laceous:limestone, along one boundary between the limestone and
chert. Very little pyrite replaces chert. The pyrite appears to

be authigenic.



Hole 31, 331 ft.

Q: Brecciated shale (and chert) with secondary minerals. What
are the minerals, particularly the grayish vein stuff.

Because of the coarse texture and friable nature of
sample 31/331, two thin sections were cut in order td ensure ad-
equatée ‘representation? |
7 The sample consists of brecciated dark shal; mixed with
tuffaceous material. All of the gray and biack shale is strongly
laminar and pyritic; none of this has the appearance of chert.
Fractures within the shale, and areas surrounding shale fragments,
are occupied la;gely by sparsely devitfified volcanic glass. This
glass, which megascopically is yellow, greenish yellow, and pale
greenish gray, is pale brown and ﬁranslucent in thin section.
It appears to be only slightly altered. The glass contains a pro-
fusion of minute, greenish yellow spherulités, which are isomor=-
phous, as well as a few microphenocrysts df'potassic feldspar and
quartz. In addition to this matrix of glass, the sample contains
irregularly shaped, mottled grayish tan masses (up to several centi-
meters) of nearly cryptocrystalline volcanic rock. Microphenocrysts
are absent; the color suggests a felsic composition. Flow structure
within the glass conforms to contacts with the felsic(?) rock com-
ponent, indicating that the glass was last to solidify. |

While much of the pyrite is concentrated within the dark

shale, minor pyrite does replace Volcanic,glass..

Hole 47, 485 ft.

Q: Dike rock with carbonate veining. Anrspectrographic analysis of
similar material is enclosed. What is the mineralogy, partic-
ularly the green stuff (Ni, Cr ?) and the carbonate?



The rock cénsists of approximately 15 percgpt altered
feldspar phenocrysts in a groundmass composed largely of minute,
slender, lath-like crystals of altered feldspar. In¥some areas
the original texture of the groundmass is destroyed."The altered
phenocrysts aré anhedral to subhedral, averaging about 1.5 mm
in diameter, and measuring up to 4 mm. .

About two-thirds of the phenocrysts are altered to a

4

cloudy carbonate mineral, and the rest are altered to fine sericite,
or hydromuscoviﬁg, with minor kaolin and carbonate. The groundmass
is altered to mixed sericite (o; hydromuscovite), kaolin, and
finely disseminated carbonate. Fresh feldspar is absent; a trace
of Original quartz occurs within the groundmass. Clear evidence

of a former mafic mineral is lacking. The analysis shows an unus-
ually high potassium content (9.7%), confirming the importance of
sericitic and potassié clay alteration. =~ It is uncertain‘in thin
section whether the sample comes from a dike, sill, or thick flow.
Flow structure is absent, however. The original composition may
have been dacitic or andesitic.

The grayish green mineral appears to represent densély—
packed, fine sericite, or some clay mineral of similar composition.
On Sawed rock surfaces, the green color within a few of the altered
phenocrysts shows a concentric pattern. This pattern probably re-
flects an original compositional zonation within the phenocrysts.

- Both the disseminated and veih carbonate mineral effer-

vesces very weakly in dilute (4:1) HC1, indicating that the mineral



may be doldmitic in composition.“ The carbonate derived from alter-
ation of the rock is pale grayish tan‘and is cloudy ih transmitted
light. It could be somewhat sideritié in gompositioni'although

the evidence for this is inconclusive. The vein carbonate is clearer
and more nearly colorless in thin section. A few of these grains
show multiple twinning. However; the orientation of.the twin lam-

ellae!with respect to the rhombic crystal structure could not be

determined in enough cases to distinguish between possible calcite

o

<

and dolomite. fhe vein carbonate is accompanied by pyrite and
introduced quartz.

Nickel and chromium may substitute within one or several
of the principal minerals present. Eledtron microprobe analysis
most likely would shed some light on the problem if sufficient con-

centrations of nickel and chromium could be obtained.

P. T. Moyer, Jr.
Golden, Colorado
December 15, 1968
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OTHER ADDRESSEES ¢ FOR INFORMATION

NEW YORK

™ H. Reid Craig, Chief Expl. Geol.
Cerromin,

FROM: Ward Carithers,

suBJEc: Cobalt analysis
¢

v

Noyember L1, 1968

New York DATE

pid I ever give you this data?

Composites from hole No. 8, from 240 to 280 LJ

Consultant

feet assayed as follows:

WC:prh

Cu
Co
Zn
As
cd
Pb

16.898%

ﬁ
0.176%
0.45%
0.09%
Nil
Nil
\_/
Ward Carithers -
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INTERNAL MEMORANDUM

W. Carithers v~

SHOW NAME, TITLE AND CORPORATION GF ADDRESSEE AND ADDRESSOR

10: H. R. Craig, Jr., Chief Expl. Geologist October 1. 1969

Cerromin NY GavE
T. W. Mitcham, District Expl. Geologist
Cerromin SLC

susiger: Malachite-green Mineral
¢ Big Mike pit, Pershing County, Nevada

FROM:

Specimens of a gre‘én mineral which is abundant in the Big Mike pit have
been x-ray analyzed by a graduate student at the University of Utah.
According to Eugene Callaghan of the University staff, it is one of the
three following minerals, probably one of the first two:

cornwallite Cu5 (AsOé)z(OH)AL‘ H,O

clinoclase Cuz AsOy (OH)y
erinite | Cug (OH)y, (ASQ_&/?‘
Based on its color and an acid test, I erroneously identiizc.. {4/11/69)

the mineral in the field as antieri‘te--Cu3(SO4)(OH)4.

We do not have the specimens, which ordinarily should be chemically
checked. The student ran the diffractometer tapes last spring, was
drafted, and came marching by recently with the interpretation--well,
it's a long story.

ORIGINAL SIGNED BY
THOMAS W. MITCHAM

Thomas W. v toiuam

TWM/1k
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