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G. WARNOCK
MINING & GEOLOGICAL CONSULTANT

October 4, 1971

Mr. Paul I. Eimon

Manager of Exploration '
Essex International, Inc.

1704 West Grant Road

Tucson, Arizona 85705

Dear Paul:

Enclosed are the long awaited reports on the geographical mapping
done for you at Safford.

My apologies for the delay, but it seems that the business picked
up noticeably just after my return from Safford, and I was de-
layed getting started on the reports.

There are an original and three copies of each, and they are as
follows:

Big Ben Group

Bardwell Group

Big Ben Group & Lead Hill Claims
. Key & Keystone Group

Soto State Lease

. Boehiema 21 Claim

YO W N -

Additionally, I am returning the Robinson alteration map as Ken
Cook specifically requested the return of it. I am also enclos-
ing the excess 1,000 foot scale air photos. I have kept #6-4
through §-9 for my reference in case you have any questions con-
cerning the geology. These, of course, can be returned to you
later if you so desire.

I am also enclosing my statement for the contracted price and wish
to thank you ggain for the opportunity of doing this assignment
for you. ‘

Sincerelys7/

GW/11m

Encls.

403 SIMMS BUILDING, ALBUQUERQUE, NEW MEXICO 87101 - (505) 243-3568
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. Contract No.

Dote _October 1, 1971

KEY & KEYSTONE GROUP

SUMMARY, CONCLUSIONS & RECOMMENDATIONS

The Key & Keystone group of claims are occupied by a Cretaceous andesite
which hés been separated into an upper agg1omerit%ﬁ'unit and a Tower unit. The
lower unit is the host to known copper mineralizations in this district.

‘The Tower unit crops out through the southwest portion of the claims but is
relatively unaltered and thus does not indicate prophyry copper type mineraliza-
tion near surfage in this area.

The over]ying upper agglomeritic unit varies in thickness from 0 to 400 feet
within the claim boundaries and obtains a thickness of 1,000 feét some 2,000 feet
east of the claim block. It also is generally unaltered with the exception of a
pervasive epidotization which is thought to be deuteric and one zone of intrusive
volcanic pipes some 2,000 feet east of the property line that shows an intensely
altered and somewhat mineralized area approximately 800 to 900 feet in diameter.

These pipe-like volcanic 1ntrusivés occur at the intersection of two differént
northeast trending structural zones which contain the Roper adit and Ben Hur mine
mineralization. The area is considered favorable for a small porphyry copper
type target to exist in depth in the lower andesite some 1,000 to 2,000 feet
below outcrop.

It is recommended that detailed mapping of the area, particularly the east
slope of the north-south ridge in this area--down to the Ben Hur mine, be continued.
If alteration and mineralization continue as far as the Ben Hur property, the

prospect would be judged worthy of follow up work, resulting ultimately in drilling

N

of 2,000 foot holes if justified by the step by step work.
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The Ben Hur claims should be optioned with free time prior to the mapping
as Kennecott and others appear -to be watching Essex's actions closely. However,
if free time cannot be had, I would map the Ben Hur area in detail prior to put-

ting out front money.
SCOPE

Upon verbal agreement with Mr. Paul I. Eimon, Manager of Exploration, Essex
International, Inc., Tucson, Arizona, 1.5 daysbwere spent geologically mapping the
Key & Keystone claim group from August 24 to 25, 1971. Additionally, three days
were spent in office compilation and drafting of the geological map and report.

Emphasis was predominantly on detailed mapping of outcropping geology at a
séale of 1" = 1,000' on air photos flown specifically for this job by Coopers
Aerial Surveys of Tucson, Arizona. The geology was subsequently plotted at 1" =

500' to increase readability and presentation.

LOCATION & ACCESSIBILITY

The claims are located in the Lone Star Mining District approximately eleven
miles northeast of Safford, Arizona. This is in Graham County in Township 5
south, Range 26 east, sections 35 and 36. Access is via the Safford Municipal

Airport road to the San Juan road to jeep trails onto the claim block proper.

PROPERTY & OWNERSHIP

To allow the greatest possible distribution of the contracted time to be
spent in geological mapping, no investigation of title to the claims was made.

The location and configuration of the claims was supplied by Essex International,

AON
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Inc. and these also were not checked. Numerous claim posts were found in the
| ~ field but no attempt was made to correlate these with legal description.

Based on Essex International, Inc's. property maps, there are ten claims

| comprising the group. .These are the
1. Key " No. 1
2. Key No. 2
3. Key No. 3
4., Key No. 4
5. Key No. 5
: 6. Key No. 6
| 7. Key No. 7
8. Key No. 8

9. Keystone No. 1
10. Keystone No. 2

all of which are contiguous.
HISTORY

Published data on the Lone Star Mining district indicates only the San Juan
mine, located one mile southwest of the Key_& Keystone claim group has had pro-

duction to date. This was negligible up to recent development by Producer Minerals

Company, Inc. who are currently producing cement copper from oxide ore.

Since 1956, both Kennecott Copper Corporation and Phelps Dodge Corporation
have reportedly drilled out and developed low grade multimillion ton orebodies.
The Kennecott Deposit is two miles southeast of the claim group and the Phelps

Dodge orebody is two miles west of the claim block.

s
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PHYSICAL FEATURES

The claim area is on the southwest flank of the northwest trending Gila
Mountains well above the pediment of this range which is deeply disected by
washes, commonly down to bed rock, creating rugged, local topography with major
elevation differences in this local area. |

The elevation on the claim group varies from 4,260 to 4,750 feet and climate

and vegatation are typical Sornoran desert for these altitudes.

GENERAL GEOLOGY

The geology of the Lone Star District is based on published information by
R. F. Robinson and Annan Cook compiled from mapping and research done for Kennecott
Copper Corporation.

The Lone Star District is comprised of a thick sequence of Cretaceous andesitic
volcanics intruded by small irregular masses and dikes of quartz diorite, grani-
ordiorite, quartz monzonite, dacite, andesite, quartz latite, latite and rhyolite
with many variations of mineralogical content, fabric and texture.

This sequence is overlain unconformably by Tertiary volcanic flows consisting
principally of basalt, dacite and andesite. A basal tuffaceous sandstone and
conglomerate with distinct water worn grains and pebbles marks this unconformity
throughout the district. The volcanic flows above the unconformity are all con-
sidered to be post mineral while those below are premineral.

Structurally, the northeast, Precambrian trend is predominant in the area.

It controls most intrusives, both stock 1ike and dikes along with mineralization

and alteration. Strong shear zones conform to this direction as do a number of
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offsetting faults. Generally, the northeast trending shear zones are confined to
the lower Tertiary and older rocks below the premineral unconformity. However, a
number of the northeast offsetting faults also offset both younger post mineral
volcanics and northwest trending block faulting which in turn has offset the post
mineral volcanics.

The second major structural trend is the northwest striking block faulting
related to the development of the Basin & Range province in Southern Arizona.
These faults offset all rocks in the area and in some cases have probably faulted
only slightly consolidated gravels against premineral andesite. Most notable of
the northwest trending faults is the Butte fault which generally separates the
Gila Mountain Range from its pediment in this area.

Reportedly, mineralization in all known orebodies is found invthe contact
zones of intrusive rocks to andesite which are in turn controlled by the stronger
northeast structural trend. Both pyrite and chalcopyrite mineralization are
reported to decrease laterally along the shear zones from the centers of mineral-
ization.

Halo alteration appears to also conform in intensity to the northeast trend,
but varies in type with the rock type involved. Strong silicification and serici-
tization conform to acid and intermediary intrusive rocks in the zone of mineral-
ization while the strong alteration of andesite is reportedly biotitization.
These zones are followed along trend (northeast-southwest) by ch]oritjzed and
propylized zones.

Most of the later intrusive dikes have narrow sericitized or chloritized

zones accompanying them.

Epidote is the predominant mineral in the propylitic zone, so much so that the

KEY & KEYSTONE GROUP

»
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KEY & KEYSTONE GROUP

rock commonly is simple epidotized rather than propylized. This epidotization
appears to predominate in the upper agglomeritic flows of the Cretaceous andes-
jte and may in fact be principally deuteric, only being redistributed where found

on fractures.

CLAIM AREA GEOLOGY

The Key & Keystone group is located on and near the contact of an upper
agglomeritic andesite and a lower non-agglomeritic andesite.

The upper unit is distinguished by its agglomeritic fabric. It crops out
in the main portion of the claim group area. The upper unconformable contact is
approxihately 2,000 feet east of the claim gkoup. It is approximately 1,000 feet
thick in the claim area. Kennecott, however, has reported thickness of 2,700 feet
for the unit. In the detailed mapping, the unit is designated as Cretaceous agglo-
meritic andesite (Kaa). Its only distinguishing feature megascopically from the
lower unit is its agglomeritic fabric. Otherwise, they appear identical'with a
fine grain dense ground mass varying from green to dark blackish green depending
on relative distribution of mafic minerals.

Either the upperhor lTower unit may be porphyritic, particularly near dikes
and mineralized shears, where the andesite on occasion grades from porphyritic
andesite to quartz monzonite of a fairly coarse grain fabric.

Additionally, the lower unit designated as Cretaceous andesite (Ka) in the
detailed mapping has a porphyritic zone near its upper bqundary that appears to
be an origina} feature of the rock. This unit is designated Cretaceous porphyri-
tic andesite (Kpa) in the mapping. However, the validity of this as a distinct

flow is open to question. The distinction between it and the porphyritic fabric
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developed by alteratioh near intrusives is strictly a question of field rela-
tionship.

An older, apparently premineral, set of andesitic dikes cut both the upper
and lower andesites. They are in turn cut by the Tertiary quartz monzonite and
all subsequent intrusive dikes. They are mapped as Cretaceous andesitic dikes
(Kad) and are generally a denser, darker rock megascopically than the andesitic
flows. They are very similar in the field to the basic Tertiary dikes (Ta), and
unless field relationships indicate that the dike in question is pre-Tertiary
(by being cut by Tertiary intrusives), it is mapped as a basic Tert1ary intrusive
(Ta) rather than the Cretaceous andesitic dike (Kad).

Quartz monzonite intrudes both andesite units as dikes and one small plug
like occurance approximately 2,000 feet east of the claim group.

This quartz monzonite contains decidedly less mafic minerals and tends to
be coarser grained than the Lone Star quartz diorite stock some 5,000 feet sduth
of the claims. The mineralized quartz monzonite dike cutting the east property
line is even pegmatitic in places.

The later Tertiary dikes have been separated into two groups, acid to
intermediary and basic.

The acid to intermediate group (Ti) consists of most of the common variations
in this general category with a predominance for the acid end. Thus rhyolite and
a white quartz latite predominate. Bull quartz dikes occur within the acid dikes
and appear to be intruded rather than vein quartz although the latter also occurs.

The Tertiary acid dikes in two occasions form small pipes several hundred
feet in diameter. These are both located some 2,000 feet east of the property
and appear to be at the intersection of a N70-75°E and N45°E set of shears and

subsequent dikes.
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Intense alteration of these pipes and the dikes around them make megascopic

identification of the rock type tenuous, but they are probéb]y white quartz latite.

The other type of Tertiary dike is basic andesite or dacite (Ta), the latter
~commonly with a few rounded, glassy quartz phenocrysts. No distinction has been
made in age between the acid and basic varieties.

Structurally, the claim area is on the strike of the northeast trending San
Juan shear zone in which the San Juan orebody is located some 5,000 feet southwest
of the property.

This shear zone has two predominant trends, N70-75°E and N45°E. Dikes
occupying both directions can be seen to intersect in some instances. Strong
shearing in the upper agglomeritic andesite seems to favor the N70-75°E direction
and may be so intense that individual shears will occur within inches of each

other.

ALTERATION & MINERALIZATION

According to Kennecott, their orebody is contained in the lower Cretaceous
andesite where intruded by swarms of Tertiary dikes. The lower andesite is thus a
prime target in this area. It crops out only 5n the southwest portion of the
claim block but no doubt underlies the whole area below the upper andesite.

In this area the lower andesite is thoroughly altered only where intruded
by quartz monzonite and volcanic dikes. A few shears within the andesite are also
mineralized with 1limonite, hematite and gouge. Relic pyrite casts are sometimes
discernible.

Away from dikes or mineralization such as'along the western border of the

property, the andesite is only mildly altered. It contains the pervasive epidote

KEY & KEYSTONE GROUP
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development, although not to the degree of the upper andesite. It generally dis-
plays fine grained green to greenish black secoﬁdary chlorite. Much of this
chlorite tinges on black buf if any discernible green tint can be megascopically
determined it is classed as chlorite rather than biotite alteration.

Some very minor fine grain distinctly black biotite is apparent in the lower
andesite near mineralized dikes. However, not even these areas approach the
degree of biotizaf}on described by Kennecott (10 to 50% of the rock). This leads
to the inescapab]e-conclusion that apart from the previously described dike and
shear zones, the Tower andesite where cropping out is relatively unaltered as
compared with the reported alteration at the Kennecott and San Juan orebodies.

The quartz monzonite is only mildly altered by kaolinization, orthoclazation,

‘_ahd chloritization. The later intrusive dikes and mineralized shears commonly
display thin (sometimes only a few inches) strong zones of silicification and
sericitization along the margin of the dikes or shears. Stronger acid volcanic
dikes severely alter the country rock 20-30 feet on either side of the dike. At
the previously mentioned two quartz latite pipes some 2,000 feet east of the pro-

" perty, sericitization and silicification of the quartz latite has all but obscured
the rock. This alteration and mineralization has formed a zone some 800 to 900
feet wide of quite intense alteration and mineralized shears. However, the upper
agglomeritic andesite host in this area is strongly chlorized and propylized with
no evident development of secondary biotite.

With the exception of the above mentioned occurance, the upper agg]omeritic’
andesite is only mildly altered by chloritization and propylization. It does,
however, display a pervasive content of epidote, relatively much more than any

other rock type in the area, including the lower andesite. The epidote is found
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both on fractures and disseminated through the rock as both fine and coarse grained
blebs. The preponderance of epidote in the upper agglomeritic andesite with
apparently little control by later alteration or mineralization leads me to believe
that it is probably deuteric. If so, it has been remobilized and redeposited on
later fractures.
It is intefesting to note that while the acid Tertiafy dikes altered the
upper andesite extensively, the quartz monzonite plug approximately 1,000 feet
south of the vo]caﬁic plugs has only slightly altered the andesite within a few
feet of the contact and is itself only mildly kaolinized and chloritized.
Two zones of mineralization are known east of the claim block, these are the
Roper adit where a tunnel has been driven on a mineralized quartz latite dike and

the Ben Hur property to the east which was not mapped.

EXPLORATION & DEVELOPMENT RECOMMENDED

The only serious alteration and mineralization in this area is at the two
volcanic pipes some 2,000 feet east of the property line.

Away from this area, alteration is so mild or non-existent in the upper
agglomeritic andesite as to indicate that the favorable lower andesite horizon,
from 0 to 1,000 feet below outcrop, is also likely to be only mildly altered.

At the eastern claim boundary, the upper andesite is only approximately 400 feet
thick--this certainly is too thin a section to hide pervasive alteration at the
top of the underlying Tower andesite unit.

0f course, a yet deeper alteration and mineralization could exist under the
claim area but based on the known orebody geology, ft would havé to be 4,000 to

6,000 feet deep not to show serious alteration at the surface.
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The area of the two volcanic pipes east of the claim block is considered
worthy of further detailed work. This small intensely altered area of volcanic
pipes and shear type mineralization occurs at the intersection of two northeast
trending structural zones which contain known copper mineralization at the Roper
adit (700 feet east of the eastern propérty line) and at the Ben Hur property
some 2,500 feet east of the property line.

The volcanic pipes are clearly the center of a small mineralized altered
area, and in fact, are on strike along the northeast trending San Juan shear zone;.-
It is possible that this mineralized zone may be more extensive in the lower andes-
ite which would be at least 1,000 feet deep at this locality.

Negative features are restricted size of the alteration zone, and its being 3
restricted closely to the actual volcanic pipes and dikes.

It is recommended that the Ben Hur group be acquired on a free time option
basis to give a continguous block of claims with the Key and Keystone and Soto
State lease. This should be followed by additional detailed mapping, particularly
on the east slope of the ridge held up by the pipes foward fhe Ben Hur property,
an area that was not covered in this project. If the mineralization and altera-
tion can be shown to extend as far as the Ben Hur property, the area would be a
serious target for a small porphyry type deposit at a depth of 1,000 to.2,000 feet,
perhaps similar to the San Juan.

If the Ben Hur group cannot be obtained with free time, I would recommend
the detailed mapping in any case--this to form a base for the decision to lay

out front money for the group.
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SOTO STATE LEASE |

SUMMARY-, CONCLUSIONS & RECOMMENDATIONS

The Soto State lease is occupied by a Cretaceous andesite which has been
separated into an upper agglomeritic unit and a lower.unit. The lower unit is
the host to known copper mineralizations in this district.

The Tower unit crbps out only on the southwest corner of the lease and is
relatively unaltered; thus, it does not indicate prophyry copper type mineraliza-
tion near surface in this area.

" The overlying upper agglomeritic unit varies in thickness from 0 to 250 feet
within the lease boundaries and obtains a thickness of 1,000 feet some 1,200 feet
east of the lease. It also is unaltered with the exception of a pervasive epidot-
ization which is thought to be deuteric; and one zone of intrusive volcanic pipes
some 1,200 feet northeast of the northeast corner that shows an intensely altered
and gomewhat mineralized area approximately 800 to 900 feet in diameter.

These pipe-like volcanic intrusives occur at the intersection of two different
northeast trending structural zones which contain the Roper adit and Ben Hur mine
mineralization. The area is considered favorable for a small porphyry copper type
target to exist in depth in the lower andesite some 1,000 to 2,000 feet below
outcrop. |

It is recommended that detailed mapping of the area, particularly the east
slope of the north-south ridge in this area--down to the Ben Hur mine be continued.
If alteration and mineralization continue as far as the Ben Hur property, the
prospect would be judged worthy of féllow up work, resulting ultimately in drilling

of 2,000 foot holes if justified by the step by step work.

.

I\
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The Ben Hur claims should be optioned with free time prior to the mapping
as Kennecott and others appear to be watching Essex's actions closely. However,

if free time cannot be had, I. would map the Ben Hur area in detail prior to put-

ting out front money.

SCOPE

1

Upon verbal agreement with Mr. Pau]_I. Eimon, Manager of Exploration, Essex
International, Inc., Tucson, Arizona, one half day was spent geologically mapping
- the Soto State lease on August 25, 1971. Additionally, one day was spent in
office compilation and drafting of the geological map andvreport.
Emphasis was predominantly on detailed mapping of outcropping geology at a
scale of 1" = 1,000' on air photos flown specifically for this job by Coopers
Aerial Surveys of Tucson, Arizona. The geology was subsequently plotted at 1" =

500'. to increase readability and presentation.

LOCATION & ACCESSIBILITY

The lease is located in the Lone Star Mining District approximately eleven
miles northeast of Safford, Arizona. This is in Graham County in Township 5
south, Range 26 east, section 36. Access is via the Safford Municipal Airport

road to the San Juan road to jeep trails onto the lease proper.

\

PROPERTY & OWNERSHIP

To allow the greatest possible distribution of the contracted time to be
spent in geological mapping, no investigation of title to the lease was made.

The location and configuration of the lease was supplied by Essex Internatiohal;
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Inc. and this also was not checked. Numerous claim posts were found in the field

but no attempt was made to correlate these with legal description.
HISTORY

Published data on the Lone Star Mining district indicates only the San Juan
mine, located one mile southwest of the Soto State lease has had production to
dafe. This was negligible up to recent development by Producer Minerals Company,
Inc. who are currently producing cement copper from oxide ore.

Since 1956, both Kennecott Copper Corporation and Phelps Dodge Corporation
have reportedly dri]]ed out and developed low grade multimillion ton orebodies.
The Kennecott Deposit is two miles southeast of the lease and:the Phelps Dodge

orebody is two miles west of the lease.

PHYSICAL FEATURES

The lease area is on the southwest flank of the northwest trending Gila
Mountains well above the pediment of this range which is deeply disected by washes,
commonly down to bed fock, creating rugged, local topography with major elevation
differences in this local area.

The elevation on the lease varies from 4,550 to 4,800 feet and climate and

vegatation are typical Sornoran desert for these altitudes.

GENERAL GEQOLOGY

The geology of the Lone Star District is based on published information by
R. F. Robinson and Annan Cook compiled from mapping and research done for Kennecott
Copper Corporation.

The Lone Star District is comprised of a thick sequence of Cretaceous
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andesitic volcanics intruded by small irregular masses and dikes of quartz diorite,
graniordiorite, quartz monzonite, dacite, andesite, quartz latite, latite and
rhyolite with many varfations of mineralogical content, fabric and texture.

This sequence is overlain unconformably by Tertiary volcanic flows consist-
ing principally of basalt, dacite and andesite. A basal tuffaceous sandstone and
conglomerate with distinct water worn grains and pebbles marks this unconformity
throughout the.district. The volcanic flows above the unconformity are all con-
sidered to be post mineral while those below are premineral.

Structurally, the northeast, Precambrian trend, is predominant in the area.
It controls most intrusives, both stock Tike and dikes along with mineralization
and alteration. Strong shear zones conform to this direction as do a number of
offsetting faults. Generally, the northeast trending shear zones are confined to
the lower Tertiary and older rocks below the premineral unconformity. However,

a number of the northeast offsetting faults also offset both younger post mineral
vo]canics and northwest trending block faulting which in turn has offset the post
mineral volcanics. |

The second major structural trend is the northwest striking block faulting
related to the development of the Basin & Range province in Southern Arizona.
These faults offset all rocks in the area and in some cases have probably faulted
only slightly consolidated gravels against premineral andesite. MostAnotable of
the northwest trending faults is the Butte fault which generally separates the
Gila Mountain Range from its pediment in this area.

Reportedly, mineralization in all known orebodies is found in the contact
zones of intrusive rocks to andesite which are in turn controlled by the stronger

northeast structural trend. Both pyrite and chalcopyrite mineralization are
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reported to decrease laterally along the shear zones from the centers of mineralization.

Halo alteration appears to also conform in intensity to the northeasf trend,
but varies in type with the rock type involved. Strong silicification and sericiti- ;
zation conform to acid and intermediary intrusive rocks in the zone of mineraliza-
tion while the strong alteration of andesite is reportedly biotitization. These
zones are followed along trend (northeést- southwest) by‘chloritiied and propylized
zones. |

Most of the later intrusive dikes have narrow sericitized or chloritized
zones accompanying them. |

Epidote is the predominant mineral in the propy]itic zone, so much so that the
rock‘tommonly is simple epidotized rather than ﬁropy]iied - This epidotization
appears to predominate in the upper agg1omer1t1c flows of the Cretaceous andesite |

and may in fact be pr1nc1pa1]y deuter1c, only be1ng red1str1buted where found on

fractures.

CLAIM AREA GEOLOGY

The Soto State lease is located on the contact of an uppér agglomeritic andes-
ite and a lTower non-agglomeritic andesite. .

The upper unit is distinguished by its agglomeritic fabric. It crops out in
the main portion of the lease area. The upper unconformable contact is approxi-
mately 1,200 feet east of the lease. It is approximately 1,000 feet thick
Kennecott, however, has reported thickness of 2,700 feet for the unit. In the
detailed mahping,'the unit is designated as Cretaceous agglomeritic andesite (Kaa).
Its only distinguishing feature megascopically from the Tower unit is‘its'agglomer—

jtic fabric. Otherwise, they appear identical with a fine grain dense ground
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mass varying from green to dark blackish green depending on relative distribution
of mafic minerals. _ |

Either the upper or lower unit may be porphyritic, particularly near dikes
and mineralized shears, where the>andesite on occasion grades from porphyritic
andesite tb quartz monzonite of a fairly coarse grain fabric.

Additionally, the lower unit designated as Cretaceous andesite (Ka) in the
detailed mapping has a porphyr1t1c zone near its upper boundary that appears to
be an original feature of the rock This unit is designated Cretaceous porphyri-
tic andesite (Kpa) in the mapping. ‘However, the validity of this as a distinct
flow is open to question. The distinction betwéen it and the porbnyritic fabric
developed by alteration near intrusives is strictly a question of field relationship.

An older, apparently premineral, set of andesitic dikes cut both the upper'
and lower andesites. They are in turn cut by the Tertiary quartz monzonite and
all subsequent intrusive dikes. They are mapped as Cretaceous andesitic dikes
(Kad) and are generally a denser, darker rock megascopically than the andesitic
flows. They are very similar in the field to the basic Tertiary dikes (Ta), and
unless field relationships indicate that the dike 'in question is pre-fertiary
(by being cut by Tertiary intrusives), it is népped'as n basic Tertiary intrusive
(Ta) rather than the Cretaceous andesitic dike (Kad) | |

Quartz monzonite intrudes both andesite units as dikes and one small p]ug
Tike occurance approximately 1,000 feet east of the lease.

- This quartz monzonite contains decidedly less mafic minerals and tends to be.
coarser ‘grained than the Lone Star quartz diorite sfbck some 5,000 feet. south of

the lease. The mineralized quartz monzonite dike at the northwest-corner of the

property is even pegmatitic,
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The later Tertiary dikes have been séparated into two groups, acid to
intermediary and basfc.
| The acid to intermediate group (Ti) consists of most‘of the common varia-
tions in thfs géneral éategory with a predominance for the acid end. Thus rhyo-
lite and white quartz latite predominate. Bull quartz dikes occur within the
acid dikes and appear to be intruded rather than vein quartz although the latter
also’occurs. | _
The Tertiary acid dfkeé in two occasions form small pipes several, hundred
. feet in diameter. These are both located some 1,200 feet northeast of the pro-
perty and appear to be at the intersection of a N70-759FE and N45°E set of shears
and subsequent dikes. |
Intense a]teration of these pipes and the dike§ around them make megascopic
jdentification of the rock type tenuous but they are probably white’quartz létfte.
The other type of Tertiaky dike is basic andesite 6r dacite (Ta), the latter
commonly with a few rounded,.glassy quartz~phenocrysts. No distinction has been
made in age between the acid and basic varieties. |
Strhctura]]y,'the lease areé is on the strike of the northeast trending San
Juan shear zone in which the San Juan orebody is locéted some 5,000 feet southwest
df the property. |
This shear zone has two predominant trends, N70-75°E and N45°E. Dikes
occupying both d1rect1ons ‘can be seen to intersect in some instances. Strong
shearing in the upper agg]omer1t1c andes1te seems to favor the N70- 75°E d1rect1on

and is so intense that individual shears will occur w1thin inches of each other.

N
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ALTERATION & MINERALIZATION

According to Kennecott, their orebody is contained in the Tower Cretaceous
andesite where -intruded by swarms of Tertiary dikes. The lower andesite is thus
a prime target in this area. If crops out only in the southwest corner of the
lease but no doubt underlies the whole area below the upper andesite.

In this qréa the lower andesite is thoroughly altered only where intruded by
quartz monzonite and volcanic dikes. A few shears within the andesite are also
mineralized with limonite, hematite and gouge. Relic pyrite casts are sometimes
discernib]e. |

Away from dikes or mineralization such as at the southwest corner of the
property, the andesite is only mildly altered. It contains the pervasive epidote
development, although not to the degree of the upper andesite. It generally dis-
plays fine grained green to greenish black secondary chlorite. Muéh of this
chlorite tinges on black but if any discernible greeﬁ tint can be megascopically
determined it is classed as chlorite rather than biotite alteration.

Some very minor fine grain distinctﬁy black biotite is apparent in the lower
andesite near mineralized dikes. HoWever, not even these areas approach the degree
of biotization described by Kennecott (10 tov50% of the rock). This leads to the‘
inescapable cbnclusion that apart from the previously described dike and shear
iones, the lower andesite where cropping out is relatively unaltered as compared
with thé reported alteration at the Kennecott and San.Juan orebodies.

The quartz monzonite is only mildly altered by kaolinization, orthoclazation
and chloritization. The later intrusive dikes and mineré]ized shears Common]y

display thin (sometimes only a few inches) strong zones of silicification and

W
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sericitization along the margin of the dikes or shears. Stronger acid volcanic
dikes severely alter the country rock 20-30 feet on either side of the dike. At
the previously mentioned two quartz latite pipes some 1,200 feet east of the pro-
perty; sericitization and si]icification'of the quartz 1atitg has all but obscured
the rock. This alteration and mineralization has formed a zone some 800 to 900"
feet wide of quite intense alteration and mineralized shears. However, the upper
agg]omeritic andesite host in this area is strongly chlorized and propylized
with no evident development of secondary biotite.

With the exception of the above mentioned occurance, the upper agglomeritic
andesite is only mildly altered by chloritization and propylization. It does,
howéVer, display a pervasive content of epidote, relatively much more than any
other rock type in the area, including the lower andesite. The epidote is found
both on fractures and disseminated through the rock as both fine and coarse
grained blebs. The preponderance of epidote in the upper agglomeritic andesite
with apparently little control by later alteration or mineralization 1eads me to
believe that it is probably deuteric. If so, it has been remobilized and rede-
posited on later fractures.

It is interesting to note that while the acid Tertiary dikes altered the upper

“andesite extensively, the quartz monzonite plug approximately 1,000 feet south of
the volcanic plugs has on]j slightly altered the andesite within a few feet of
the contact and is itself only mildly kaolinized and chloritized.

Two zones of mineralization are known east of the lease, these are the Roper
adit where a tunnel has been driven on a mineralized quartz latite dike just at

the east boundary line and the Ben Hur property to the northeast which was not

~\\\
. \\.Q

mapped.
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EXPLORATION & DEVELOPMENT RECOMMENDED

The only serious alteration and mineralization in this area is at the two
volcanic pipes some 1,200 feet east of the property.

Away from this area, alteration is so mild or non-existent in the upper agglom-
eritic andesite as to indicate that éhe favorable lower andesite horizon, from 0 to
I,OOOeret below outérop, is also likely to be only mildly altered. At the eastern
lease boundary, the upper andesite is only approximately 250 feet thick--this
certainly is tod thin a section to hide pervasive alteration at the top of the
underlying lower andesite unit. ‘ |

Of course, a yet deeper alteration and mineralization could exist under the
lease area but based on the known orebody geology, it would have to be 4,000 to
6,000 feet deep not to show serious alteration at the surface.

The area of the two volcanic pipes northeast of the lease is considered
worthy of further detailed work. This small intensely a]tered.area of volcanic
pipes and shear type mineralization occurs at the intersection of two northeast .
trending structural zones which contain known copper mineralization at the Roper
adit (along the eéstern pfoperty line) and at the_Ben Hur property some 2,000
feet northeast of the property.

The volcanic pipes are clearly the center of a small mineralized altered area,
and in fact, are on strike along the northeast trending San Juan shear zone. If
is possible that this mineralized zone may be more extensive in the lower andes-
ite which would be at least 1,000 feet deep at this locality.

-Negative features are restricted size of the a]tefation zone, and its being

restricted closely to the actual volcanic pipes and dikes.

O
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It is recommended that the VBen Hur group be acquired on a free time option
basis to give a cont_inguous block of claims with the Soto State lease and the
Key and Keystone claims‘. This should be followed by additional detailed mapping,
particularly on the east slope of the ridge held up by the pipes toward the Ben
Hur property, an area which was not covered in this project. If the mineraliza-
tion and alteration can be .shbwn to extend as far as the Ben Hur property, the
area would be a serious target for a small porphyry type deposit at a depth of
1,000 to 2,‘000feet, perhaps similar to the San Juan. |

If the Ben Hur group cannot be obtained with frée time, I would recommend
the detailed mapping in any case--this to form a base for the decision to lay

out front money for the Beén Hur group.
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BOEHIEMA 21 CLAIM

SUMMARY, CONCLUSIONS, & RECOMMENDATIONS

The Boehiema 21 claim does not display outcrop anywhere on or near the claim.
However,:it is only 2,000 feet north of the structurally interpreted projection
of the Phelps Dodge orebody and related northeast trending shear zone west of the
Butte fau]t. It also is only 6,000 to 7,000 feet north of the same projection of
The San Juan shear zone. |

The Phelps Dodge zone is projected into the south 1/2 of section.4 and the
north 1/2 of section 3, T5S, R26E and the San Juan zone is projected into the
south 1/2 of section 9, the north 1/2 of section 10, and the southwest 1/4 of
section 2, T5S, R26E. P1e$se refer to R. Robinson 1" = 2,000' map accompanying
his report of March, 1971. Both of these zones are valid covered targets for a
major porphyry copper deposit similar to the Phelps Dodge or Kennecott orebodies
in this district.

A standard, covered area prophyry copper e;p]oration program‘for'a deep tar-
get is recommended for these two areas.

Boehiema 21's proximity to these afeas indicates that it should be held as

long as interest continues in the area.
SCOPE

Upon verbal agreement with Mr. Paul I. Eimon, Manager of Exploration, Essex
International, Inc., Tucson, Arizona, three hours were spent investigating the
Boehiema 21 claim on August 29, 1971, Additionally, one day was spent in office

compilationhand drafting of the map and report.
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Emphasis was tb be on detailed mapping of outckopping geology at a scale of
1* =1,000" on air photos flown speéifically for this job by Coopers Aerial Sur-
veys of Tucson, Arizona. However, no outcrop was found on or near the‘c1aim, and
the investigation was restricted to theoretical consideration of the claim's

location relative to known district geology.

LOCATION & ACCESSIBILITY

The claim is located in the Lone Star Mining District approximately seven
miles north of Safford, Arizona. This is in Graham County in Township 6 south,
Range 26 east, sections 4 and 5. Access is via $afford to the Phelps Dodge road

to jeep trails onto the claim proper.

PROPERTY & OWNERSHIP

To allow the greatest possible distribution of the contracted time to be
spent in geological mapping, no investigation of title to the claim was made.
The location and configuration of the claim was supplied by Essex International,

Inc. and these also were not checked.
HISTORY

Published data on the Lone Star Mining district indicates only the San Juan
mine, located 2.5 miles due east of the Boehiema 21 claim has had production to
date. This was negligible up to recent development by Producer Minerals Company,
Inc. who are currently producing cement copper from oxide ore.

| Since 1956, both Kennecott Copper Corporation and Phelps Dodge Corporation

have reportedly drilled out and developed low grade multimilion ton copper orebodies\\\\

W



-3 - BOEHIEMA 21 CLAIM
6. WARNOCK “

7308 Arroyo del Oso, NE
Albuquerque, New Mexico 87109
(505) 296-7982
The Kennecott Depoéit is 5.5 miles due east of the claim and the Phelps Dodge

orebody is 1.5 miles northeast of the claim.

PHYSICAL FEATURES

The claim area is on the southwest flank of the northwest trending Gf]a
Mountains. It is on the upper pediment of this range at an elevation of 3,650

feet. Climate and vegatation are typical Sornoran desert for these altitudes.

GENERAL GEQOLOGY

. The geology of the Lone Star District is based on published informatipn by
R. F. Robinson and Annan Cook compiled from mapping and research done for
Kennecott Copper Corporation.

The Lone Star District is comprised of a thick sequence of Cretaceous andes-
jtic volcanics intruded by small irregular masses and dikes of quartz diorite,
graniordiorite, quartz monzonite, dacite, andesite, quartz latite, latite and
rhyolite with many variations of mineralogical content, fabric and texture.

This sequence is overlain unconformably by Tertiary volcanic flows consist-
ing principally of basalt, dacite and andesite. A basal tuffaceous sandstone and
conglomerate with distinct water worn grains and pebbles marks this unconformity
throughout the district. The volcanic flows above the unconformity are all con-
sidered to be post mineral while those below are premineral.

Structurally, the northeast, Precambrian trend is predominant in the area.
It controls most intrusives, both stock like and dikes along with mineralization

~and alteration. Strong shear zones conform to this direction as do a number of

offsetting faults. Generally, the northeast trending shear zones are confined to
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the lower Tertiary and older rocks below the premineral unconformity. However, a
number of the northeast offsetting faults also offset both youngef post mineral
volcanics and northwest trending block faulting which in turn has offset the post
mineral volcanics.

The second major structural trend is the northwest striking block faulting

- related to the development of the Basin & Range province in Southern Arizona.
These faults offset all rocks in the area and in some cases have probably fau]te?
only slightly consolidated gravelé against premineral andesite. Most notable of
the northwest trending faults is the Butte fault which generally separates the
Gila Mountain Range from its pediment in this area.

Reportedly, mineralization in all known orebodies is found in the contact
zones of intrusive rocks to andesite which are in turn controlled by the strongér
northeast structural trend. Both pyrite and chalcopyrite mineralization are re-
ported to decrease laterally along the shear zones from the centers of mineralization.

Halo alteration appears to also conform in intensity to the northeast trend,
but varies in type with the rock type involved. Strong silicification and serici-
tization conform to acid and intermediary intrusive rocks in the zone of minerali-
zation while the strongly altered andesite is reportedly principally biotitized.
These zones are followed along trend (northeast-southwest) by chloritized and
propylized zones.

/ Most of the later intrusive dikes have narrow sericitized or chloritized
zones accompaying them.

Epidote is thelpredominant mineral in the propylitic zone, so much so that
the rock commonly is simple epidotized rather than propylized. This epidotiza-

tion appears to predominate in the upper agglomeritic flows of the Cretaceous

\“\
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andesite and may in fact be principally deuteric, only being redistributed where

found on fractures.

'CLAIM AREA GEOLOGY

No outcrops are on or near the Boehiema 21 claim. However, it is known to be
southwest of or in the hanging wall of the Butte fault. Approximaté1y a mile to the
east, near where Essex is drilling, unaltered Cretaceous upper agglomeritic andes-
ite crops out close to post mineral Tertiary basalt. This, plds mapping in the
hanging wall of the.fault to the east of the claim by Ray Robinson, indicates that
the hanging wall of the Butte fault in this area is upper agglomeritic andesite
directly overlain by Tertiary basalt with the basal basalt unit known further to
the east. | '

Mapping to the south along the Butte fault has shown the possibility that in
addition to the 2,000 foot vertical component of displacement, there is probably
at least a 1,000 foot left hand horizontal offset that could be considerably
larger. As the Butte fault is reported to cut the Phelps Dodge orebody and the
San Juan biotite alteration zone, these units should be offset relatively down
and to the southeast (see R. Robinson's 1" = 2,000' alteration map).

With agglomeritic ahdesite_cropping out southwest of the fault and thicknes§
of this unit being 1,000 feet, fhkee miles to the northeast the favorable lower
andesite should be within 2,000 feet of the surface throughout this area.

A number of drill holes have been drilled in the area of the Boehiema 21 claim.
As the ground was subsequently abandoned, it must be assumed that they did not

show signs of mineralization or strong alteration. Subsequently, the Essex hole
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has been drilled approximately one mile east of Boehiema 21 which results are
not known. |

The abandoned drill holes plus fresh upper agglomeritic andesite would indi-
cate that no pervasive alteration is present in sections 32 & 33, T5S, R26E or in
sections 3, 4 & 5, T6S, R26E; the latter including Boehiema 21. If the offset por-
tion of fhe Phelps Dodge orebody is in the southwest 1/4 of section 34, T5S, R26E
ahd only 2,000 feet below surface strong alteration should be evident in drill
holes anywhere in the east half of section 33, SW 1/2 34, NE 1/4 3, and NW 1/2 of 2.
In fact, Robinson does map biotization in section 2 in three different drill holes.
This is probably the offset portion of the Phelps Dodge, San Juan biotized zone.
Its occurance southeast of its relative position on the east side of the fault
tends to support the left hand horizontal offset along the Butte fault.

The covered area in Cottonwood wash should contain the offset portion of the

~ northeast-southwest structural zone containing the offset portion of the Phelps

Dodge orebody. This would project the zone some 2,000 feet south of Bochiema 21
in section 4.

The San Juan shear zone, west of the Butte fault, should strike southwest-
wardly through the flat top mesa capped by Tertiary basalt in the norfhern portion

| of section 10. The presence of the intrusive quartz diorite mapped in section

10 w9u1d seem to support this area as the San Juan shear zone on the west side of

the fault.

EXPLORATION & DEVELOPMENT RECOMMENDED

This whole area, from Boehiema 21 southeastward to the San Juan road in sec-

tion 11, should be carefully scanned for all posSib]e outcrop and these mapped -

N
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carefully for alteration as a guide to the best location for deep probing in this
general area.

The Boehiema 21 claim is on the northwest fringe of a very iﬁteresting covered
area. This general area west of the Butte fault certainly deserves a serious ex-
ploration effort. Recent cover does not appear to be deep as some outcrop is pre-
sent. However, the favorable lower andesite horizon will be from 1,000 to 2,000
feet below surface so that all geophysics will have to be interpreted carefully.

'Based on the sketchy structural interpfetation of the Butte fault, two zones
west of the fault would appear to be best. These are 1) the south 1/2 of section
4 and the north 1/2 of section 3 al<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>