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Paleocene

EXPLANATI ON

Qat Alluvium and colluvium
Tha Batamote Andesite: dense dark gray aphanitic andesite, weathering red, occasionally

with phenocrysts ¢f plagioclase and hornblends.

Tde Daniels Conglomerate: tluviatile conglomerate with pebbles of dominantly volcanic origin
and Sneed andesite composition averaging less than 2" dia.and up o 4' in size.

Sneed Andesite: hornblende andesite flows with intercalated vitrophyres and crystol

Tsa ond pumiceous tuffs of rhyolitic composition.

T Locomotive Fanglomorate: poorly sorted, poorly bedded, coarss, locally derived polymictic

desert fan deposit. Clasts of Cardigan Gneiss and plutonic phases of Cornelia stock avérage
less than I"dio. with fragments of Chico Shunie quartz monzonite ranging up to 5' dia., reddish
sand sized motrix,

North Part Cornelia Stock (65 - 58 MY)

L

k|
Tgd Tam-fm Tam-ppy, , Tam-m
Granodiorite; Quartz monzonite: Quartz monzonite: Quartz monzonite:
fine grained, fine to medium gralned, porphyritic, fine medium grained,
equigrenular, soriate plagioclase grained quartz ~ seriate plagioclase
variable amounts <limmto 3-4mm, K-feldspar groundmass, 1 to 6 mm.
of quariz and plagioclase phenocrysts
" K-feldspar, to 3-4mm
Td Tqd-fm Tqd-m

s Dlorf 2 Quant ol s Qg o,

fing grained, fing fo medium medium grained,

squigranular, grained, equigranular

* K-feldspar equigranular

Cardigon gnelss: madium grainad blatity gagiss, variable texiure, iocally highiy contorted,

Contains medium grained muscovite-bearing granitic pods from sevaral Inches to 100 f, across.

& S-&ro Pre-mineral — post-mineral contact
~-.-2  Geologic contact, dashed where inferred
LA Strike and dip of bedding
- Strike ¢nd dip of joint
YA~ Shear zone with dip
e esee  Fault, dotted where approximate
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/ Favorable host rock, similar to porphyritic quartz monzonite host rock
in New Cornelia pit.
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PORPHYRY COPPER SEARCH: ARIZONA-NEW MEXICO 02720306

Ajo-Kino Peak Quadrangles, Arizona (02720285)

Search activity in western Arizona during the quarter concentrated on the
covered area adjacent to the Cornelia stock in the Ajo quadrangle and in
the Growler Pass area of the Kino Peak quadrangle (Fig. 7). Both

areas have postmineral cover of Tertiary volcanics and fanglomerate and
Recent alluvium. One investigator concentrated on the bedrock alteration
and mineralization adjacent to cover while another worked on the post-
mineral volcanic and fanglomerate stratigraphy.

Sneed embayment. -- The Sneed embayment between the Little Ajo
Mountains and Childs Mountain is considered a favorable area for
prospecting because it is adjacent to the Cornelia stock. Phelps Dodge's
New Cornelia mine, at the southeast edge of the stock, is thought by

~ Gilluly (1946) to be in a downdropped cupola of the stock, The orebody is
partly in the Cornelia Quartz Monzoaite and partly in the Concentrator
Andesite. The Concentrator Andesite crops out only on the southeast side
of the stock east of the Gibson fault, but it is possible that this andesite
may occur under cover in the Sneed embayment. The alteration of the
Concentrator Andesites on Pinnacle Peak shows a wide specularite zone
overlapping the inner epidote and outer sericite alteration zones.

The northern portion of the Cornelia stock adjacent to the Sneed embayment
has 3 square miles of weak to intense outer halo propylitized (albite,
epidote, actinolite, and chlorite) quartz monzonite, The stock and the
Cardigan Gneiss to the west are cut by an east-west quartz latite porphyry
dike swarm. These indications of alteration and late magmatic activity
adjacent to cover near the Sneed emb yment are justification for geophysical
follow-up., '

Growler Pass. -- At the southern end of the Growler Mountains, 10 to
15 miles southwest of Ajo, there are several indications of a porphyry-type
system. One IP line was surveyed through the Growler Pass by BCM
several years ago and had a weak response. Neither follow-up nor subsequent
geology was done in the area. An area of 20 square miles has isolated hills
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Blue Stone Property, Pinal County, Arizona: The property is
located approximately 30 miles north of Tucson and less than one
mile from the Coppercrete project. The property consists of two
unpatented lode claims. Copper oxide mineralization is restricted
to narrow low and high-angle structures. The property is not
recommended for acquisition at this time. If drilling results from
Coppercrete and Last Chance show encouragement then the property
should be acquire for land position.

Sneed Embayment, Pima County, Arizona: The area is 1located
approximately four miles NW of the Ajo deposit. Kennecott
evaluated the property in 1974 mentioning the presence of copper
oxide mineralization and favorable alteration outcropping adjacent
to an alluvial-covered area. The copper mineralization observed is
restricted to narrow fracture-controlled structures within
unaltered Precambrian gneiss. The copper prospects are within the
Cabeza Prieta Wilderness Refuge. The area also contains widespread
propylitic alteration (epidote and chlorite). The copper prospects
and the area in question are bounded to the north by the Little Ajo
Mountain fault. The throw of the fault is reported to be in the
order of no less than 5,000 feet. The property will not be pursued
further.

Copper Giant, Pima County, Arizona: Further work in the area
clearly indicated a zone of one mile by minimum 1500 feet of exotic
copper mineralization within the Locomotive conglomerate. 1In the
same area a monolithic breccia with weak copper mineralization was
traced over a distance of 1500 feet. The mineralization at Copper
Giant is apparently very similar to Buckeye. A field visit is
planned to Buckeye in order to better evaluate the potential of
Copper Giant. Records found through the Anaconda files do not
indicate more than 12 holes drilled in an area of 1.5 square mile.
Some holes were not assayed throughout the Locomotive conglomerate
since the target at the time was to intersect copper mineralization
within the basement rock.
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| SUBJECT: Preliminary Recvort: North Cornelia Stock, Ajo District,
 Pima County, Arizona by M. B. Jones and T. A. Loucks

A RIP survey is recommended in the Sneed Ranch embayment adjacent to
the Cornelia stock. Field work in the spring of 1974 identiiied favoratle
alteration in the stock and associated dikes in the western outcrops of the
stcck., The alteratior is not continuous with the Ajo district, so this is e
geparate target area, The inferred Little Ajo fault may have downdropged
premineral volcanics so that favorable andesite host rocks possibly undez-
lie the covered embayment,

Phelps Dodge has a major exploration program south and west of the iditle
- “Ajo Mountains, This is largely exploring through the Tertiary Locomuotive
& '~ Fanglomerate. The Sneed embayment is a less obvious exploration area,
but this report documents the favorable alteration in the stock and the
associated coprer prospects at the extreme northwest end cf the Little

Ajo Mountains,

The area was inspected by Bulmer and Welsh with Jones explaining the
alteraiion and target concept in the spring of 1974,
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cc: H, L. Bauer .
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G, D, Van Voorhis
J. C. Wilson
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AJO DISTRICT, PIMA COUNTY, ARIZONA
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M. B, Jones and T, A. Loucks
October 1974

|

|
SUMMARY AND CONCLUSIONS

The Cornelia stock, host to the Phelps-Dodge New Cornelia mine, is a
composite pluton which in the map area consists of diorite, quartz diorite,
granodiorite, and quartz monzonite, The stock and enclosing host, the
Precambrian Cardigan Gneiss, are intruded by an east-west-trending
premineral dike swarm of andesites, dacites, latites, and quartz latites.,
Cardigan Gneiss, Cornelia stock, and dikes are hydrothermally altered

to varying intensities by a propylitic assemblage of albite, epidote, chlorite,
and actinolite. Potassic alteration consisting of weak pervasive sericite,
weak secondary potassium feldspar, and weak to moderate secondary biotite

~ is restricted to the northwest portion of the stock and adjacent gneiss.

Observed mineralization consists of pyrite, chalcopyrite, and bornite, and
supergene malachite, neotocite, and pitch limonite in gneiss and quartz-

latite dikes that cut the gneiss just northwest of the stock. Anomalous

copper values range from 39 ppm to 1.75%. Alteration and mineralization

may be caused by porphyritic quartz monzonite that crops out in small areas
near the edge of postmineral cover. This rock type is similar to the porphyritic
host in the New Cornelia mine. Distribution of mineralization, anomalous metal
values, and hydrothermal alteration is approximately concentric about sec. 7,
T. 12 S., R. 6 W, Most of this section is covered by a thin veneer of alluvium,
probably less than 50 feet thick. The northern part of the stock is covered by
postmineral alluvium, fanglomerate, and possibly volcanic rocks to a depth

of 0-300 feet. - ‘

A RIP survey is recommended to outline potential porphyry-type mineralization
similar to the New Cornclia orebody, a secondarily enriched, low total sulfide
system, Twenty-two sections that include the northern part of the Cornelia '
stock, the Cardigan Gneiss, and potential Cenozoic sedimentary and volcanic
cover north of the stock are recommended for RIP., This area consists of

secs., 31-34, T, 11 S., R, 6 W,; secs, 3-10 and 16-18, T, 12S,, R, 6 W,;
and secs, 1-3 and 10-13, T, 12 S., R. 7 W, (Fig. 1). In addition, the
alteration anomaly warrants at least one northwest-trending dipole-dipole IP
line across sec, 7, T, 12 S., R. 6 W, ’
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PURPOSE

Host rocks, alteration, and mineralization in the north part of the Little
Ajo Mountains, 2-6 miles northwest of the Phelps-Dodge New Cornelia
mine, were sampled and mapped at a scale of 1:24,000 in order to identify
favorable geologic-alteration trends adjacent to postmineral cover. In
addition, postmineral rocks were mapped to determine thickness and
distribution of cover. Geology of the Little Ajo Mountains, Cornelia stock,
and New Cornelia orebody was previously mapped by Gilluly (1946) and
summarized by Adair (1961). Additional study of the stock includes petrology
by Wadsworth (1968) and geochemistry by Graybeal (1973). Dixon (1966)

. updated the geology of the orebody. MacDougall (1961) compiled an aero-
magnetic survey of the Ajo area at a scale of 1:31, 680, and a gravity survey
of the area is recorded at a scale of 1:62,500 on BCM Geophysical Division
gravity map No. 32-112-SW, :

GEOLOGY

Exposed host rock at the north margin of the Laramide Cornelia stock is
Precambrian Cardigan biotite gneiss. Additionally, a 2-foot-wide inclusion
of possible Paleozoic quartzite is present in the northwest part of the stock.
Cenozoic volcanic and sedimentary rocks cover the northernmost exposures
of the stock, These Tertiary units, in order of decreasing age, are
Locomotive Fanglomerate (6,000-12,000 feet), Sneed Andesite (3,000 feet),
Daniels Conglomerate (250 feet), and Batamote Andesite (600-800 feet). The
valleys are covered with Quaternary alluvium.

The Cornelia stock is a composite pluton that shows concentric zoning inward
from its western and southern contacts (Wadsworth, 1968). A border zone
consists of equigranular fine- to medium-grained quartz diorite. An inter-
mediate zone of equigranular medium-grained granodiorite grades inward to
several quartz monzonite units distinguished by their differing textures.
Wadsworth did not study the northernmost part of the stock. However, he
did identify the host quartz monzonite in the New Cornelia orebody as the
probable faulted off and displaced upper cupola of one of the porphyritic
quartz monzonite units in the interior of the stock,

The northernmost part of the Cornelia stock also shows crude concentric

zoning (Plate 1). Border phases consist of equigranular fine- to medium-
grained diorite, equigranular fine- to medium-grained quartz diorite, and
equigranular medium-grained quartz diorite. Interior phases consist of

seriate fine- to medium-grained quartz monzonite, porphyritic fine-grained
quartz monzonite, and seriate medium-grained quartz monzonite. In addition,
three outcrop areas in the northwest part of the stock consist of an equigranular
fine- to medium-grained rock type with variable composition approximated by

Kennecott  Exploration Services 2300 West 1700 South, Solt Lake City, Utah 84104 o Phone 801-486-6511 o TWX 910-925.5624



granodiorite. Modal analyses of representative samples are shown in

Table 1., Contacts between plutonic phases were not observed, but
crosscutting map patterns and small outcrop areas of quartz monzonite
enclosed within diorite and quartz diorite suggest that the granodiorite and
quartz monzonite units intruded the dioritic units, Furthermore, porphyritic
quartz monzonite that forms small outcrop areas within the diorite units is
texturally and mineralogically similar to the quartz monzonite unit that both
Wadsworth (1968) and Graybeal (1973) suggest is the host to the New Cornelia
orebody. These small areas of porphyritic quartz monzonite crop out near
or adjacent to alluvial cover and indicate that favorable host rocks to
mineralization may occur at depth and to the north under alluvium and
postmineral volcanic rocks., Petrographic analyses will further define the
composition and relationships of the varicus plutonic phases.

DIKES

Premineral porphyritic dikes containing phenocrysts of plagioclase, horn-
blende, and quartz (in order of decreasing abundance) form an east-west-
trending swarm that cuts the stock and the Cardigan Gneiss (Plate la).

Most dikes dip moderately to steeply north, Dike types include andesite,
dacite, latite, and quartz latite. Individual dikes are up to 100 feet wide

and 1 mile long. Quartz latite dikes that cut mineralized gneiss in the NW3
sec, 7, T. 12 S., R. 6 W, contain noticeably larger and more abundant quartz
phenocrysts than other dikes. These dikes also contain traces of sulfides.

FAULTS

The New Cornelia orebody, which lies within the cupola of the Cornelia
stock, was downdropped to the east on the north-striking Gibson fault

" (Gilluly, 1946). Subsequently, the Little Ajo Mountains were tilted 40°-50°
to the south on the post-Locomotive Little Ajo Mountain fault. This fault

~ strikes northwest and is concealed under alluvium north of the Little Ajo
Mountains, East-west postmineral andesitic dikes in the stock show left
lateral displacements of about 100 feet on northerly striking faults, With
one exception, the Tertiary stratigraphy shows no vertical fault offsets
greater than about 100 feet, A north-trending fault in the Batamote Andesite
dropped the eastern block 200-300 feet in secs, 29-32, T, 11 S., R. 6 W,
There is no indication that the porphyritic quartz monzonite that crops out
in the north part of the stock is allochthonous or has been faulted into place
similar to the cupola in the New Cornelia orebody.

BRECCIA

One small outcrop of breccia about 50 feet wide and surrounded by alluvium
is present just south of the Little Ajo Mountain fault near Dunns Well, The
texture and mineralogy of the breccia indicate that it is probably an intrusive

-5-
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breccia., The rock is neither megascopically sheared nor composed of

gouge similar to outcrops of quartz monzonite cut by the east end of the

Little Ajo Mountain fault, In thin section, individual crystals are mostly

1-3 mm in diameter and appear fragmented and abraded. In addition, the
rock is moderately replaced by secondary K- feldspar and traces of secondary
biotite and tourmaline.

HYDROTHERMAL ALTERATION

The north part of the Cornelia stock (Plate 1b) contains widespread propylitic
alteration (albite, epidote, chlorite, actinolite) that is present, at least
locally, throughout the map area. Hematite, potassic alteration (sericite,
potassium feldspar, biotite), and sulfide mineralization are restricted to the
northwest part of the stock and adjacent gneiss. Most of the altered rocks
are very weakly stained with goethite and coated with manganese skims,

"1, Albite. K-feldspar destructive bleaching is common throughout the
north part of the stock and in the premineral dikes. Limited petrographic
analyses indicate bleaching is produced by development of secondary albite.
Most albite is cloudy white, but in some occurrences toward the west it is
glassy or vitreous gray to blue-gray. Intense pervasive secondary albite
alteration is often associated with pervasiv'e secondary actinolite, Bleach
zones form envelopes less than 1 inch wide adjacent to chlorite and/or
actinolite seams and also range up to bands 100 feet wide that trend approxi-

‘mately east-west parallel to the principal jointing. In these wide bands a
strong cross jointing or fracturing is developed that a.ppea.rs to localize and
control the distribution of alteration.

2. Epidote and chlorite are also widely distributed throughout the north
part of the Cornelia stock, premineral dikes, and gneiss. They form fracture
coatings or veinlets and disseminated replacements (generally epidote after
plagioclase, chlorite after mafics). These alteration minerals are more
intensely developed in the northwest part of the stock (chlorite is not shown
on the alteration overlay).

3., Actinolite forms both fracture coatings and pervasive disseminations
where it tends to replace primary amphibole., It has an acicular habit and
generally forms radiating sheaves, Actinolite is present in the south part
of the mapped area and also in premineral Concentrator andesitic volcanics
adjacent to the New Cornelia mine, The distribution of megascopic actinolite
(see alteration overlay) is in part adjacent to and overlaps the zone of
secondary biotite. This relationship is similar to that at Bingham where
the zone of secondary biotite grades downward and outward into an actinolite
zone (John, 1974).

-6-
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4, Hematite forms scattered fracture coatings and slickensided
surfaces in the northwest part of the stock and adjacent gneiss., It is
generally earthy red, but under the binocular microscope small specular
flakes are identifiable. Some specularite crystals are up to one-half inch
across in gneiss.

5. Sericite: Very weak pervasive sericite alteration occurs in dikes
jn the middle of sec. 8 and in the eastern part of sec. 7.

6. Potassium feldspar veins are present in two places in the NWZ of
sec, 17 (see alteration overlay). Other occurrences of secondary K-feldspar
shown on the overlay indicate very weak, pervasive replacement of plagio-
clase, A diorite inclusion showing very weak K-feldspar alteration is present
within a bleached dike that is otherwise devoid of potassium feldspar in the
NEZ of sec, 18, The breccia near Dunns Well is strongly altered by pervasive
secondary K-feldspar.

7. Biotite: Secondary biotite alteration, generally weak in intensity,
occurs in the northwest part of the stock and in some nearby outcrops of
gneiss. It appears to be best developed in premineral dikes. One dike in
the NE sec., 13, T, 12 S., R. 7 W, that cuts the gneiss shows an alteration
gradient in which the intensity of secondary biotite increases from west to
east. In addition, trace amounts of secondary biotite are associated with
‘secondary potassium feldspar and tourmaline in the breccia at the north
margin of the stock,

8. Mineralization: Observed mineralization in the mapped area is
restricted to Precambrian gneiss and crosscutting dikes in the NW% sec. 7,
T. 12S., R, 6 W, In this area many prospect pits expose weak fracture-
‘controlled bornite, chalcopyrite, pyrite, malachite, neotocite, pitch limonite,
goethite, and hematite., Porphyritic quartz latite dikes that cut the gneiss
contain traces of disseminated bornite. Additionally, outcrops of gneiss to the
west (sec. 12, T, 12 S., R. 7 W.) have prospect pits on weak copper
" mineralization.

Fresh and altered single hand samples of most of the rock and dike types
were analyzed for whole rock copper, molybdenum, lead, and zinc by Rocky
- Mountain Geochemical Corporation., For all the samples background values
(determined visually) are:

Copper: <15 ppm

Molybdenum: <2 ppm

Lead: <40 ppm and generally <20 ppm
Zinc: <55 ppm '

Geochemical values are tabulated in Table 2 and shown on the geochemical
overlay (Plate lc). o

-7-
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TABLE 2

Cu, Mo, Pb, Zn Geochems (ppm), North Cornelia Stock, Ajo, Arizona

Sample No, Rock Type Description Alteration Cu Mo Pb Zn
A-T5A Diorite Fresh 10 1 10 45
A-75B Diorite Bleached 5 1 10 15
A-81 Diorite fine-medium grained Fresh 5 -1 10 110
A-11 Quartz Diorite fine grained Fresh -5 -1 10 55
A-47A Quartz Diorite medium grained Fresh 5 1 10 30
A-64A Quartz Diorite fine grained Fresh 15 -1 120 35
A-101 Quartz Diorite medium grained Bleached 5 -1 10 40
A-62B Granodiorite fine-medium grained Chlorite, biotite? 5 1 10 40
A-T3A Granodiorite fine-medium grained Biotite? 5 1 10 50
A-83A Granodiorite fine grained Fresh 5 1 10 80
A-201 Granodiorite fine grained Fresh 40 2 10 55
A-202 Granodiorite fine grained Bleached - 15 -1 20 30
A-21A Quartz Monzonite fine grained, porphyritic Bleached 15 1 10 45
A-21B Quartz Monzonite medium grained, porphyritic Fresh 5 1 10 20
A-22A Quartz Monzonite medium grained, seriate porphyritic Fresh 60 2 30 30
A-22B Quartz Monzonite medium grained, seriate porphyritic  Bleached 5 1 10 15
A-74 Quartz Monzonite fine grained, porphyritic Fresh 150 1 10 15
A-85A Quartz Monzonite medium grained, seriate

porphyritic Fresh 5 -1 20 20
A-85B Quartz Monzonite medium grained, seriate

porphyritic Bleached 5 -1 20 10
A-99 Quartz Monzonite fine grained, porphyritic Fresh 5 1 10 30
A-82 pe Gneiss Biotite-hematite skims 35 -1 20 80
A-92 pe Gneiss Mal, G, H, Py, Pitch/,,/—» =

limonite (\l. 75%' 2 40 20
A-95A pe Gneiss Malachite, G, H 325 -1 10 45
-- DIKES - -
A-47B Andesite Bleached -5 -1 10 15
A-55B Andesite Actinolite- Epidote 5 -1 10 25
A-55C -- Dioritic inclusion Weak K-spar 5 -1 10 150
A-60B Andesite Fresh 5 -1 10 45
A-79 Andesite Biotite, Chlorite 5 -1 10 30
A-75C Dacite Chlorite-Epidote 15 -1 10 35
A-T0 Latite Chlorite- Biotite-
Magnetite 5 1 10 25

A-78 Latite Biotite? 5 -1 10 25
A-200 Latite Chlorite- Magnetite 5 2 10 25
A-88 Quartz Latite Fresh? 5 -1 10 30
A-83B Rhyolite/Quartz Latite Hematite 5 -1 -10 25
A-93 Rhyolite/Quartz Latite Fresh? 5 -1 10 30
A-94 Rhyolite/Quartz Latite Mal, G, H, Bn T 0.39% <1 10 25
A-96 Rhyolite/Quartz Latite K-spar? 10 -1 10 25




Highest copper values are in the Precambrian gneiss and crosscutting
dikes in the northwest part of the area (NW; sec. 7, T. 12 S., R. 6 W.).
The highest copper value, 1.75%, is from silica-rich gneiss (A-92) that
contains chalcopyrite, malachite, and pitch limonite. Gneiss sample
A-95 contains 325 ppm Cu and is from a prospect trench with malachite
stains. A rhyolite-quartz latite dike (A-94) that contains malachite and
traces of bornite contains 0.39% Cu,

. With the exception of one sample (A-22A), all other anomalous metal

values come from relatively fresh samples that surround the alluvial-
covered area of sec. 7, T. 12 S., R. 6 W, The anomalous metal values

are consistent with and reinforce the alteration trends that are approximately
concentric about this same area, Additionally, the limited data indicate that
alteration characterized by bleaching has not added metals to the rock,

POSTMINERAL COVER

Postmineral stratigraphic relationships in the area between the Cornelia
stock and Childs Mountain suggest that premineral cover in the proposed
RIP. survey area is about 300 feet thick.

Locomotive Fanglomerate appears to be the basal unit and thins northwest-
ward toward the alluvial plain between Salt Well and the Sneed Ranch., Post-
- fanglomerate movement along the Little Ajo Mountain fault suggests that
postmineral cover has been largely eroded south of the fault., The Sneed
Andesite was examined in detail and subdivided into 17 units. Stratigraphic
relations of these units show that they thicken eastward and may correlate
with lithologic units of the Sikort Chuapo quadrangle (J. Welsh, personal
communication). Basal Sneed Andesite, as defined by the angular unconformity
mapped by Gilluly (1946) southwest of Salt Well, does not outcrop west of
R. 7W. In sec. 26, T. 11 S., R. 7 W. an unconformity with 925 feet of
section missing is recorded where upper Sneed Andesite is missing beneath
the Batamote Andesite. Two miles southeast the missing units begin to crop
out and thicken to the east. Daniels Conglomerate is 250 feet thick at the .
type area west of the Cornelia stock, yet only 70 feet is seen to crop out in
the proposed survey area, The RIP survey would be conducted south of
Childs Mountain thereby avoiding 800 feet of Batamote Andesite. Quaternary
alluvium west of Sneed Ranch ranges in thickness from 0-30 feet (see section
on geophysics).

These postmineral stratigraphic relationships that were determined from
bedding attitudes, unconformities, lateral correlations, and eastward
thickening of units indicate that postmineral cover is about 300 feet thick
in the area bounded by Salt Well, Childs Mountain, Sneed Ranch, and the
Cornelia stock, ' . :
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GEOPHYSICS

Gravity: Roger Andrews believes that the contoured Bouguer anomaly (BCM
Geophysics map 32-112-SW, scale 1:62,500) indicates shallow depth of
gravel just north of the exposed stock. East of the Sneed Ranch, however,
the gradient reveals rapid thickening of cover. '

Aeromagnetics: MacDougall (1961) appraised the aeromagnetic survey
(scale 1:31,680, flight elevations 500 feet) of the Ajo area (Plate 1d),
Strong magnetic highs correspond to outcrops of Cardigan Gneiss and _
Concentrator Volcanics. The Cornelia stock generally corresponds to total
field values of 3,250-3, 350 gammas. Roger Andrews (personal communi-
cation) noted that pronounced magnetic gradient trending west-northwest
through the northern portions of secs. 7, 8, and 9, T. 12S,, R, 6 W, may
correspond to the alluvium-covered fault, If this is true, the aeromagnetic
fault trace is up to 1 mile north of the Little Ajo Mountain fault, as mapped
by Gilluly (1946). Furthermore, this implies that premineral rock may
occur at shallow depth beneath alluvium and fanglomerate cover between
Gilluly's fault trace and the aeromagnetic fault trace.

ACTIVE CLAIMS

—> Lee Price (430 Palo Verde, Ajo, Arizona) owns Sneed Ranch (sec. 5,
T, 12S., R. 6 W.). He reports to have power of attorney or own over
32 claims in sec. 7 and the Copper Valley claims in the NW% secs, 7 and
12, T. 12 S., R. 7 W. He owns and operates a churn drill rig and has
actively drilled his claims between breakdowns of his rig. Supposedly, he
had drilled 250-300 feet through the Sneed Andesite into sulfide-bearing rock
in the SW% sec. 5 or the NW; sec. 8, T. 12S., R. 6 W. .

REFERENCES

Adair, Don, 1961, Ajo district, Arizona: BCM-Coord, Unit, Porphyry
Copper Data rept. (Nov.).

Dixon, D. W., 1966, Geology of the New Cornelia mine, Ajo, Arizona, in
Geology of the porphyry copper deposits, southwestern North
America, eds. S, R. Titley and C. L., Hicks: Univ. Arizona Press,
p. 123-132,

John, E, C., 1974, Geology, sulfide mineral distribution, and hydfothermal
alteration at the Bingham Canyon porphyry copper deposit: KCC-
UCD rept. (in prep.).

Gilluly, J., 1946, The Ajo mining district, Arizona: U.S. Geol. Survey
Prof. Paper 209, 112 p. -

-10-

Kennecott  Exploration Services 2300 West 1700 South, Salt Lake City, Utoh 84104 o Phone 801 - 4866911 '« TWX 910-925.5624




Graybeal, F. T., 1973, Copper, manganese, and zinc in coexisting mafic
minerals from Laramide intrusive rocks in Arizona: Econ. Geology,
v. 68, p. 785-798.

MacDougall, R. E., 1961, Geologic appraisal of an aeromagnetic survey in
the Ajo area, Pima County, Arizona (Area 5): BCM Geophysics

Div. rept. 33 p. (Feb.).

Wadsworth, W, B., 1968, The Cornelia pluton, Ajo, Arizona: Econ. Geqlogy,
ve. 63, p. 101-115,

-11-

Kennecott  Exploration Services 2300 West 1700 South, Sait Lake City, Utah 84104 o Phone 801 -486:6911 & TWX 910.-925.5624







Plate 12

S dip ypm euoz Jo6yS
el . quof jo dip pud enixs
1 sON1p jo dip pup oS

sojoyd Jj0 woup ‘uoi4oNUIL0D eYIQ

"
t

*2j10nb< 9j0q)ydwo < 980120180d ‘e3uDpUNQD ski30ueYyd
*0314D] 2420nb 04130} *94190p ‘o4isepup ‘exip |DieuIW-0Ig

4
]
1]

OXIP O}{1SOPUD |DIOUIW - §SOJ egq0®
0yl6 618
i s

4004 puoDsnoy)l U] 9|DI§

oun
03S1A3Y VAN 8NILlJivya

$9UOF 'N_u0LVNISINO

101-1bv | 000'vZ *1__37vds

VNOZIY ‘orv ,
‘40018 VII3NY0D HIYON - §3NIQ

uaunsedag sadnAsag uonesojdxy
‘ouy ‘uorjezoydxy Jj02ouudyy

i . o3




Plate 1b

£EV ;
! X
— L4 44 _
) eov”
-NQ..K e X
T -+ 1) vy oy ®
. .
X
oev v °
X ® o8V 1144 X
6Iv x oy ® v
X fx.u v : Isv
or-yX XMV aIv £2v... ) O
-y oby ua 3y SRV X i 2w XN
~--. X 3 Q r@h(
x ~ 21V X X (4] S
~. 22V (34
Siv /.l.l. 201V X
TNJ Lo A
~ . ~.
~ X~ Tsow® x/./.N
X ~
< .
ao_<x oy X € S
c01v VT TN,
LLE) |
no_cs__ oy
v
X
o { sayX 5V
oUIDWINO} PuUD 831401q AIDPUOIBS JDBM PUD «x
40dsplej-) £10pu03es Buoyjs yiim D}I90.q (13}
0AjSNIjUI 0]qISs0d J0 d0I24N0 OPIM 1 OS 4@ oo.«ﬂ ....m.oc X
0w B~
Jequnu pup uo1pds0j 9|dwosg Xory «o_d mm \
s uoyoz)I0}eW Jeddog ...oo<x /
[ 1g—x 3 \ H
oj1i01q KJopuodeg ——- o8vY -, \
21 uer g o \
Jodeple} wnisspjod Kippuodes 4N P,
L
odes 6
ojowey euebodiy \:\ _m<x
ojljouljop  1doasobely lm\
0jopide esueu! IO u
016 931910 Ass0)b jueidiou) O 619
€Ty o)qi0 Assoip @ v
40y 3jIjouliIy - 84iqly
$004 puosnoyyl u) 0jDI§ ‘
. .
OItN |
Q3S1A3Y VBN  9NILivNa
I-1b vV SOUOP ‘N ¥OLVNISINO
¢0l-1y ‘ON 000'42 31 31v3s
VNOZINV ‘0rV ‘NI0LS VIT3NNOD HLYON
’ NOILLVY31TV TVNYIHLOYGAH
wawysedag sadiasag uonesojdxy Mo u
‘suy ‘uornjesojdxy jjor9uuadyy










uoi81A10 S915Kydoeg - Kuodwo) Bujuiy yee:) J0og Kq Di0Q
jee4 puosnoyj U] 0)09§

4 !

IINI
SPWWDY O *|0AIBJU INOJUOYD
Q351A3N ) VEN ©ONI1ivdc
S0UOP ‘N HOLVNISINO
0E-1vV ON 0002 31 31vIs

VYNOZINY ‘OrY ‘s v3YY
ALISNILND 91L3INOYR VIO

wawyaedag s3rAsag uonesojdxy

‘ouy ‘uonjeiroydxy jjorouuayy

=

-

-
-



Plate 1d

UoIs|AIQ $915Kydoeg - Kuodwo) Buiuip 40029 Joeg £q DiDQ
1004 puosnoyy U} e|pasg

2 [ [}
NN
SOWWDY OG :|DAISJU] INOJUO)
Q3S1A3Y VBN _ SNildvy
SOUOP ‘N ¥OLYNIDINO
10 v oN 0002 1 31v0S

VNOZI¥Y ‘OfY ‘S V3NV
ALISNILNI J1LINOYN VIOl

.:aEf.ndoQ $3)1A43¢ uonesojdx 3
*ouy ‘uorjesopdxy jjodouuayy

o)

g/



“ Exploration Services Department - -

DIKES -NORTH CORNELIA STOCK,
AJO, ARIZONA "

" e W ﬂ Kennecott Exploration, Inc. | |

SCALE I: 24,000 jno.
ORIGINATOR W, Jones i >&— l_o.
ORAFTING MBA REVISED

Scole in Thousand .13. . . _

# - w T w R

«*°% Post-mineral andesitic dike

Zg Pre-mineral dike; andesite, dacite, lotite, quartz latite.
Phenocryst obundance; plagiociase >amphibole >quartz. -

—=w

== Dike continuation, from air photos

2~ Strike and dip of dikes ) T
-~ Strike and dip of joint . ’ 12
g~ Sheor z0ne with dip -}
W
>
3 ﬁJ
0
e, |
' . ] }
hﬂvh\\\ )
bt TNy Sowes
TSI 45, . .
. - ;08 - QOQQWG\S
=50, mzmms 28 L 4
et S I Dy M 3828 ~5-88 ‘
T O Y .ﬁ..ﬂm Kl.Nu oo*® E
aas . 68 7 :
=ot=~ N O oa- & 438 70 30
o227 £ S-75 -B-gp . %78
pmnnms N2 e & €5
\\s\\ ll ~2a90 .
et e .
PO T ¢ o
278 .
. 75
e O!.HO .ﬂ#
ST=nwz Sag 30_eo 60 ‘Nﬂ
= [T \ Illﬂ“ 'JQIO d
70 %0 =)
CSenper o 0 0, < |
““nn Szs=== mﬁ\ac ‘\MO o8- 80 by
. Frve 1 o
— ens =ms —




.

B i T OPI —

Al
Al2

atonan,,
.,

E

Kennecott Exploration, Inc.

Exploration Services Department

HYDROTHERMAL ALTERATION,
NORTH CORNELIA STOCK, AJO, ARIZONA

SCALE 1: 24,000 NO.
ORIGINATOR M. Jones A b_l_ON
DRAFTING MBA REVISED

Scale in Thousand Feet

Albite - Actinolile Rock
® Glassy albite
Incipient glassy albite

2
9T10

{,. E: Moreintense epidote

T

~+=— Megascopic actinolite
\:l. Hypogene hematite
'S Serlcite
. e 0
(78 Secondary potassium feldspar
¥n: yein 12
Secondary biotite
S

Copper metalization

Sample location and number

Br 50 ft wide outcrop of possible intrusive
breccia with strong secondary K-feldspar
and weak secondary biotite and tourmaline

. AlS
\ . A49 x "% R~
\ xAT2 % Xxe A40 S
o B_Xow cove X A A-16
o . A27 e x A E ¥
® A48 X
X ATl ® A9
" AB2 X
® A4l A24
A.,u X ARO
) X A20 w ,,ﬂ.‘ A28 X
A48 s a :
) ® A4d2 x».n.m.....l 21
A3l 7 E )
A43 X Y -
B (AT A30 S
] | A44 - | 9>u~ ]
L X X a2
} A33

Q| 2iold



UNITED STATES CHILDS MOUNTAIN QUADRANGLE
DEPARTMENT OF THE INTERIOR ARIZONA-PIMA CO.
GEOLOGICAL SURVEY 7.5 MINUTE SERIES (TOPOGRAPHIC)
i e

——]

|

\

3130000 | 4 2 [200000 FEET %3 112°52",30" |
= y g ) T ] T |

\ {

1397 ‘

l

3597000mN

%96

%96

540 000
FEET
3595

395

A osaa

%94

13593

— sy
e —

%93 N 7S ) ' 1=~ -
N L = \ 7 /4 /

\ 7, \ o \ y 7 )
27' 30" % AR N ) 2 s o A 27* 80!

352

3592

3591 B s

3590

3580 1+

3589

25!

588

N\
A

Priae
ZAlfe 7 N
N I
/ !
/| \',:/’T \
ljﬁ&\ tr—%¢ J”;’i \,_//éﬁ 1,5’ \\".:‘A ==
o ¢

g7

510000
FEET

3585

o

Al <2
......

( 2l T =5t = ’ :ﬁ‘\ = s

. < xg{@;\\‘ -\ X —"v IANERAN I \ ;"_;.h.k = -/=, = 7, NS Ve \ s i 3584000m)
A 41 w \ 1 W ,-—’«‘féi‘ \‘j &:-;. / 3} | = .

f/ /' " 7

%04 {4

< Ex® { i & 7 s 7 Spe
320 22! 30” [ kS N ARSa) = il = N = N = Sala il @ S = % = AW Te = Al - ol ~ 22/ 30"
]]30 Obl 313 170 000 FEET 3]4 318- INTERIDR-~GEOLOGICAL SURVE\:. RESTON, VIRGINIA-1991 1120 52”30”

PRODUCED BY THE UNITED STATES GEOLOGICAL SURVEY A SCALE 1:24 000
CONTROL BY ol &, s 4 e oms s otergibsfin srslebecaat dlabalod USGS, NOS/NOAA
COMPILED FROM AERIAL PHOTOGRAPHS TAKEN . .. ............ 1961 5 1 B 0 KILOMETERS 1 2 ROAD LEGEND
FIELD CEIBCIGED) &5 4 0 3: o1 ¢ [$mi busrs olon ajtensie e lsfatiake: « 7o o) & e ke el ella 1963 =S 1000 0 METERS 1000 7000
LIMITED REVISION FROM AERIAL PHOTOGRAPHS TAKEN . ...... 1985 AND 1986 5 A . i ;
FIELD CHECKED . . ... ... 1988 MAP EDITED . . .. vvvvnn.. 1990 = 2 = Improved Road . . . . oo v v v v nn.
PROJECTION s 5 st « shafias s 4 Slirelestn o lans T Lo TRANSVERSE MERCATOR MILES Unimproved Road T
GRID: 1000-METER UNIVERSAL TRANSVERSE MERCATOR . .. ... .. ZONE 12 1000 0 1000 2000 3000 4000 5000 8000 7000 8000 9000 10000 Oty e R

10,000-FOOT STATE GRID TICKS . . . . ... ARIZONA, CENTRAL ZONE = TR QUADRANGLE LOCATION TEailsy o 3 N o s alat i % g e T
UTM GRID DECERNATION « s ‘5 5195 e s\ 31 5 06 31 5 16 ot o 51« . 6 102" WEST CONTOUR INTREVAL 5 BT
1990 MAGNETIC NORTH DECLINATION . . <+ .o vvvvu. .. 12° EAST terita )
VERTICAL DATUM . . . ....... NATIONAL GEODETIC VERTICAL DATUM OF 1929 PROVISIONAL MAP B e 2t = ol 1123 L i O D Interiats: Routs B US. Route O CHRISSEIoNE
HORIZONTAL DATUM .« .. ooeunnnn .. 1927 NORTH AMERICAN DATUM Produced from original T seacvet n"‘:: m"“‘f“"pl:bv foseod 3 m"'n o Gap
To place on the predicted North American Datum of 1983, fise Aokt Inf 4 5 |4 Growler Peak CHILDS MOUNT AIN’ ARIZONA
move the projection lines as shown by dashed corner ticks. SARUACLIDE STaWIngS. or- g e North L
(5 meters south and 67 meters east) wnasion ahowe 2 of e ‘ol FOR SALE BY US. é?o%cﬁ%ngﬁ%wg%m %%%mzm 7 Chico Shunie PROVISIONAL EDITION 19%0
There may be private inholdings within the boundaries of any ﬁeld check. T OR RBSFON, VIRGINIA 22092 6 7 8 ‘8 Ajo South
Federal and State Reservations shown on this map 32112-D8-TF-024
Gray tint indicates area in which selected buildings are shown ADJOINING 7.5 QUADRANGLE NAMES

Where omitted, land lines have not been established
Public Land Survey System is shown as published in 1963 and
verified or supplemented in 1988



PORPHYRY COPPER SEARCH: ARIZONA-NEW MEXICO 02720996

Ajo-Kino Peak Quadrangles, Arizona (02720285)

Search activity in western Arizona during the quarter concentrated on the
covered area adjacent to the Cornelia stock in the Ajo quadrangle and in
the Growler Pass area of the Kino Peak quadrangle (Fig. 7). Both

areas have postmineral cover of Tertiary volcanics and fanglomerate and
Recent alluvium. One investigator concentrated on the bedrock alteration
and mineralization adjacent to cover while another worked on the post-
mineral volcanic and fanglomerate stratigraphy,

Sneed embayment, -- The Sneed embayment between the Little Ajo
Mountains and Childs Mountain is considered a favorable area for
prospecting because it is adjacent to the Cornelia stock. Phelps Dodge's
New Cornelia mine, at the southeast edge of the stock, is thought by

Gilluly (1946) to be in a downdropped cupola of the stock, The orebody is
partly in the Cornelia Quartz Monzoaite and partly in the Concentrator
Andesite, The Concentrator Andesite crops out only on the southeast side
of the stock east of the Gibson fault, but it is possible that this andesite
may occur under cover in the Sneed embayment. The alteration of the
Concentrator Andesites on Pinnacle Peak shows a wide specularite zoae
overlapping the inner epidote and outer sericite alteration zones.

The northern portion of the Cornelia stock adjacent to the Saeed embayment
has 3 square miles of weak to intense outer halo propylitized (albite,
epidote, actinolite, and chlorite) quartz monzonite, The stock and the
Cardigan Gneiss to the west are cut by an east-west quartz latite porphyry
diké swarm. These indications of alteration and late magmatic activity
adjacent to cover near the Sneed embayment are justification for geophysical
follow-up. '

Growler Pass. -- At the southern end of the Growler Mountains, 10 to
15 miles southwest of Ajo, there are several indications of a porphyry-type
system. One IP line was surveyed through the Growler Pass by BCM
several years ago and had a weak response. Neither follow-up nor subsequent
geology was done in the area. An area of 20 square miles has isolated hills
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Blue Stone Property, Pinal County, Arizona: The property is
located approximately 30 miles north of Tucson and less than one
mile from the Coppercrete project. The property consists of two
unpatented lode claims. Copper oxide mineralization is restricted
to narrow low and high-angle structures. The property is not
recommended for acquisition at this time. If drilling results from
Coppercrete and Last Chance show encouragement then the property
should be acquire for land position.

Sneed Embayment, Pima County, Arizona: The area is 1located
approximately four miles NW of the Ajo deposit. Kennecott
evaluated the property in 1974 mentioning the presence of copper
oxide mineralization and favorable alteration outcropping adjacent
to an alluvial-covered area. The copper mineralization observed is
restricted to narrow fracture-controlled structures within
unaltered Precambrian gneiss. The copper prospects are within the
Cabeza Prieta Wilderness Refuge. The area also contains widespread
propylitic alteration (epidote and chlorite). The copper prospects
and the area in question are bounded to the north by the Little Ajo
Mountain fault. The throw of the fault is reported to be in the
order of no less than 5,000 feet. The property will not be pursued
further.

Copper Giant, Pima County, Arizona: Further work in the area
clearly indicated a zone of one mile by minimum 1500 feet of exotic
copper mineralization within the Locomotive conglomerate. 1In the
same area a monolithic breccia with weak copper mineralization was
traced over a distance of 1500 feet. The mineralization at Copper
Giant is apparently very similar to Buckeye. A field visit is
planned to Buckeye in order to better evaluate the potential of
Copper Giant. Records found through the Anaconda files do not
indicate more than 12 holes drilled in an area of 1.5 square mile.
Some holes were not assayed throughout the Locomotive conglomerate
since the target at the time was to intersect copper mineralization
within the basement rock.



e w Kennecott Exploration, Inc.
Exploration Services Department

HYDROTHERMAL ALTERATION,
NORTH CORNELIA STOCK, AJO, ARIZONA

SCALE  |: 24,000 NO.
ORIGINATOR N, Jones A 41-102

DRAFTING NBA REVISED

| Mite
]

Scale in Thousand Feet

Albite - Actinolife Rock

514 Glassy albite 413

819 O Incipient glosay albite 9Tl0
E'3 More intense epidote
Ty
\rl Megascopic actinolite

~ = Hypogene hematite

frz

Serlcite

Secondary potassium feldspor

vein
Secondary biotite 2

@

Copper .._»o...:ut:e: s

Sample location and number
Br 50t wide outcrop of possible intrusive

breccla with strong secondary K-feldspar
and weak secondary biotile and tourmaline

..mm.l:ou

x M09
© L AIC4
xA38 X o xAlos
. A0S 2 e
~. X . X .
. A\ N . ’.’.’.ﬂmm\ Al07 >/./.’
\ 3 A A M AT
AB4 X -~ als
’. <L xAT3 A wz@/._ Ae A49 xA3® X >n~x>/_ql.l x
N 3 S
ATz XA x@s. <A . AT
Sea 2200 . A-l6
) ABI . . : 3 ale Al4X X
x»*- ) e . . ’—0
AS3 ~ AB2 . X
® ® A%l s Aze
X ./w X A20
A20, mﬂ»\. A28 X
A4S . X B
. @ . - oxh gy X1
. A43 A3? aso  x*¥ o am/\u
X X X N”.r..un..»:a
. e L. A44 R eaun L
X x X aze

gl ao)d



Kennecott Exploration, Inc.

: : - ~ Exploration Services Department -

OIKES —NORTH CORNELIA STOCK,

AJO, ARIZONA "
SCALE  |: 24,000 _

ORIGINATOR WM. Jones

1 ad1-101

ORAFTING MBA

REVISED

Scale In Thousand Feet

«*®% Post-mineral ._.a...:_o dike

4
9110

_ , : Sy Pre-mineral dike; andesite, dacite, latite, quartz latite,
b ) : . Phenocryst ..e...&.__...... plagioclase >amphibole >quartz.

X Dike continuation, from alr photos
A~ Strike and dip of dikes

3~ Strike and dip of joint
~"

Shear zone with dip

&5

e} 240id




Kennecott Exploration, Inc.
 Exploration Services Department - -

DIKES —NORTH CORNELIA STOCK,
AJO, ARIZONA -

SCALE  |: 24,000 NO.
ORIGINATOR M, Jones ) A41-101
ORAFTING MBA REVISED

Scale in Thousand Feet

“
9110

*®% Post-minera! o__.__..._._o dike

gy Pre-mineral dike; andesite, dacite, latite, quartz latite.

Phenocryst abundance; plagiociase > amphibole >quartz. -

X Dike continuation, from air photos

A~ Strike and dip of dikes ) T
-~ Strike and dip of joint ’ 12
¢" Shear zone with dip '8

e} 340id




