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ACCESS STATEMENT

These digitized collections are accessible for purposes of education and research. We
have indicated what we know about copyright and rights of privacy, publicity, or
trademark. Due to the nature of archival collections, we are not always able to identify
this information. We are eager to hear from any rights owners, so that we may obtain
accurate information. Upon request, we will remove material from public view while we
address a rights issue.

CONSTRAINTS STATEMENT

The Arizona Geological Survey does not claim to control all rights for all materials in its
collection. These rights include, but are not limited to: copyright, privacy rights, and
cultural protection rights. The User hereby assumes all responsibility for obtaining any
rights to use the material in excess of “fair use.”

The Survey makes no intellectual property claims to the products created by individual
authors in the manuscript collections, except when the author deeded those rights to the
Survey or when those authors were employed by the State of Arizona and created
intellectual products as a function of their official duties. The Survey does maintain
property rights to the physical and digital representations of the works.

QUALITY STATEMENT

The Arizona Geological Survey is not responsible for the accuracy of the records,
information, or opinions that may be contained in the files. The Survey collects, catalogs,
and archives data on mineral properties regardless of its views of the veracity or
accuracy of those data.
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the near surface rocks and at times has chalcocite free pyrite immediately

below it.

Turquoise(?): Turquoise (?) or what is more probably allophane occurs
in small amounts throughout much of the altered area and is locally
abundant. Most of the occurrences are in granodiorite, but some are in
monzonite. It is by far most abundant on the hi11 that holes 70-2 and
P.D. #3 were drilled on. On the south and east slopes of that hill turquoise (?)
occurs as numerous m«mnn=1m fillings and veinlets to 3/4" thick. On the
basis of the drill results it is obvious that its presence cannot be

considered to indicate the grade of copper below the surface.

Brochantite: Brochantite is present only in the strongly broken area in

the vicinity of drill holes P.D. #1 and HA #6. It is by far most strongly

-developed in a breccia dike in the vicinity of P.D. #1. The porous breccia

probably provided a favorable area for its deposition.

Molybdenum Minerals: Molybdenite associated with quartz veins is quite

widespread and easily found on the surface. Its distribution has not been
accurately mapped however due to the time that would be involved, and the

fact that geochemical surface sampling does show its distribution. In addition

to molybdenite some ferrimolybdenite and akaganeite are present. Some of the
molybdenum geochemical highs are apparently related to the occurrence of akaganeite

and there is some evidence that it might be concentrating the molybdenum.

Limonites: Careful attention was paid to limonites while mapping, but

no areas of significant size containing favorable limonites were recognized.
The only relationships which can be established are general ones between

rock types and limonite products. The most common limonite in the granodiorite

-21-

is jarosite. The feldspars of the aplite become stained red from hematite,
but the fracture controlled limonite is commonly jarosite. The porcelain
aplite also becomes stained red by hematite. B.Q.M.P. #1 developed light to
dark orange browns and medium to dark red brown limonites, B.Q.M.P. #2 and
the quartz latite porphyry are characterized by very 1ight orange-brown
1imonites or the absence of limonites. Soft gold-orange limonite developes
in the dacite (?). The latite-andesite dikes m:a the andesite plug develop

medium to dark brown limonites.

SURFACE GEQCHEMISTRY

The distribution of geochemical quantities of molybdenum and copper in out-
crop and soil offers the best guide to better grade copper mineralization.
The maps prepared from the preliminary wide spaced sampling show the same
_general circular distribution of copper and molybdenum as the surface mapping
indicated for alteration and the induced polarization indicated for the
sulfide concentrations. Within the general patterns there are highs which,
hopefully, indicate better grade mineralization. Most of the holes drilled
to date are peripheral to those highs and therefore neither prove nor disprove
their <md¢n*ﬂk.

Detailed sampling on mvuwox*amnm 100* centers has been carried out in the
areas of indicated mzmsmd*mu to further define them. Preliminary results of
this sampling indicates sizeable areas with irratic distribution of molybdenum

values within the range of 100 to 300 parts per million.

The copper anomalies correspond fairly well with the molybdenum, but are
somewhat displaced from them. This is as should be expected on the basis of

the difference in their mobilities in an acid environment.
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halos. These types have not been distinguished on the alteration overlay.
There are two main areas shown on the mineralization-alteration overlay
in which quartz veins are rare. These areas are associated with a decrease

in total sulfides and are considered unfavorable for exploration.

Secondary Biotite: Secondary biotite is present, but its extent is unknown.

It is common in the granodiorite where it occurs as fine grained aggregate
bunches with associated pyrite. Both minerals are apparently replacing the
original biotite. Some also occurs with magnitite along pyrite filled
fractures in the meta-andesite. The monzonites often contain fresh books
of biotite but this appears to be primary.

Propylitic: The transition wvoa clay-sericite-quartz alteration to propylitic
-alteration is abrupt in most places. On the west and north sides it is

spatially associated with the innermost ring wmmwcwm.

Within the granodiorite the alteration is characteristized by chloritization
of the mafics and the development of epidote along fractures. Some fracture
controlled pyrite occurs in this zone also. The propylitic alteration is
difficult to distinguish from the effects of regional metamorphism in the

meta-andesite.

Sulfide Distribution: Surface mapping and induced polarization surveying

indicate that the distribution of sulfide mineralization is also of halo form.
Throughout the clay-sericite-quartz zone the total sulfide content averages
approximately 4%. Several areas of + 7% total sulfide contents have been
mapped, however, and they also reflect a discontinuous halo aﬂmﬂmmu=ﬂ¢o=.

The sulfide content is lowest in the core area of the stock and in the area
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of pervasive orthoclase veining and flooding. The sulfide content of the
core area as shown on the alteration - mineralization overlay averages less

than 2%.

The areas of strongest pyrite development occur in the granodiorite and in
structurally prepared areas. Within the granodiorite the pyrite associated
with the fine grained biotite probably formed during a period of introduction

of excess sulfur.

Chalcopyrite: Chalcopyrite is generally fracture controlled and associated

. with pyrite. Most of the fractures that contain chalcopyrite do have quartz-

sericite halos, but it also occurs in unhaloed fractures. Not enough information
{s available to determine distribution of chaicopyrite to pyrite ratios or any
definite relationship between molybdenite and chalcopyrite. In the areas

that have been drilled to date the highest average primary grade encountered

has been 0.19%, the average for the bottom 25 feet of hole HA #6 which is

265' deep.

Chalcocite: Chalcocite has been present in most of the drill holes,

but it is generally present only as a very thin film on other sulfides. Its
paucity 1in most of the holes can be attributed to the Tow primary grade in the
areas of the holes, a shallow water table and the existence of only a thin
oxidized zone within which the oxidation has not been complete. It is conceivable
that a chalcocite blanket of economic grade and tonnage existed in the area

at sometime in the past, but was stripped by rapid erosion.

Covellite: Covellite can be found in small amounts in surface rocks in

many areas. It has probably formed from the alteration of chalcocite, but it

is not necessarily a good guide to it. It is apparently present mainly in
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COPPER GROCHEMICAL MAR, COFPER CRECK AREA

Yavapal Co., Ariona

EXPLANATION

Geochemical contours showing suyface copper
distribution In parte per million {ppm).

Hachured to indicate closed areas of lower
concentration; dashed where extrapolated on incomplete
data.

+  Location of ruck chip &/or sofl sample

[:"—__] 0-49 ppm Cu
[W:J 50-99 ppu Cu
[C37] 100-199 ppn Cun

&‘_J 200-399 ppm Cu

m 2400 ppm Cu

NOTE

At opproximately 10% of the sarple sites, both rock
chip and soil samples were collected, This dual
sarmpling Indicated that the copper mineralization
in schatlow solls is three timcs greater than that
in nesrby outcrops. ALl soll sample values have
-therefore becn raduced to 1/3 tefore contouring.

Samples collected by: T.E, Johnson, M, Jensen,
¥.F. Speer, § N.R. Nuttycomh.

Samples as<ayed by: Rocky Mountain Geochemical
Laboratories, Prescott, Arlzona.

Trace analysts method: Atomlc shsomption;
detection timit-$ ppm Cu,

Dettnptfon 500 0 300 1000 ‘
anrrdx. 15° Toel
et scale

" =500"

SIERRA MINERAL MANAGEMENT
HASSAYAMPA PROJECT

Sy face Geochemistny Copper
DATE NOV 1971 scALe: 1"=500"

CONMOURED BY: N R.N, DRAWN BY:W.[.6.
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LEAD- ZINC GfOUHYMICAL MAP, COPFLR CRLEK ARLA

Yavapat Co., Arjtons

EXPLANATION

!
: Geochemical contours showing surface distribution
i of 1cad and ziac in parts pet million (ppm).
Dathed snd dotted to fndlcate poor control because
. -of sample spacing. 5
ns
b1 42]

Locatlion of rock chip sanple

&}ﬂ s ppm Pbs
w 20 ppm In
m WO ppo In

NOTF
Rock chip values only were uccd on thls map.

Sarples colfected by: T.F. Johuson and
Jencen.

Samples assayed by: Rocky Mountaln Geochemical
Laborstories, Prescott, Arlzona.

Trace analysis methods:
Lead- Colorim-tric; detection
tmit-$ ppm Pb.
Linc--Atomle ahrorption; detection
1imit-S ppm Tn.
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MOLYRDURUM CEOCHICAL MAT, COPPER CRLEK AREA

Yavapa! Co., Arirona

EXPLANATION

T34,

Geochemical conteurs showing surface wolybdenun
dictribution in parts per mitlfon {ppm}. Hachured
to indlcute closed areas of lower concentration;
dachied where extrapolated on incornplete dats.

. locatlon of rock ¢hip §/ar soil sarple

0-24 ppm Mo
25-49 ppm Mo
$0.99 ppm Mo
100142 ppri Mo

150199 ppa Yo

200 ppm Mo

NOTE

At approximately 10% of the sample sites, both

. rock chip and soil sazples were collected. 1lhix

\ dual sapling tndicated that the malybdenua
concenttatione fn shatlow soils atc essentially

. equlivalent to these in neatby outcrops. Soit values

therefore have heen treated the sape as rock

chip values for contouring on this map

Samples collocted by: T.E. Johason, M. Jensen,
W.I. Speer, 4 N.R, Nt ty comh

Samples assayed by:  Rocky Menntabn Geodhenical
faboratorles, Preecatt, Arjizena.

Trice analy<i< methal: Cotorimetric; detection
Himit- 1 ppn Mo,

T.12 Y/2N,

R. 24,

-

fel tnbtion 500 0 500 1000
anorogx, 15° Toot
rast scale

f" =300’

SIERRA MINERAL MANAGEMENT
HASSAYAMPA PROJECY

furfage Ceochemict gy -Motyhdenun
scaLE: 1"2500
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DATE:NOV 1971
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