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Mr. James D. Sell, Southern Expl. Mgr. May 9, 1989 Witz - € ‘
Asarco, Inc.

P.0. Box 5747
Tuscon, AZ 85703-0747

Dear Mr. Sell,

In compliance with your request I am sending you the following additional:
data on the Viva Gold Property:

1. GFMC trench sample analyses

2. GFMC misc. surface ore sample analysés
3. Composite geochem map — south

4. Composite geochem map - north

This data together with the data you already have constitutes all of the
sampling data in our possesion. The Amax data includes the only sample de-
scriptions we recieved and you already ahve these.:.

It must be concluded that the results of GFMC's exploration were not impressive.

We feel, however, that they missed the most attractive areas. As shown on

figure 5 of the report, large parts of all three target areas remain unex-
plored.

Thank you for your interest in the Viva Gold Prperty. We look forward to
hearing from you.

William B. Roberts

ASARCO Incorporated

SW EXE\oration



Exploration Department
Southwestern United States Division

James D. Sell
Manager

April 25, 1989

Mr. William B. Roberts
Consulting Geologist
1405 So. Elm St.
Denver, CO 80222

Viva Gold Property
Northern Rawhide Mtns.
Mohave County, AZ

Dear Mr. Roberts:
Thank you for the map and drill hole data on your property.

It is very disappointing that the drill holes failed to find any values
compared to the surface sample values shown.

Did any of the Dozer Trench (T-series) cut any substantial width of gold
values similar to the adjacent cuts and dumps?

Any further information, such as the trench sample values, would be
appreciated prior to our visit, now scheduled for early summer at
the earliest.

Sincerely,

TN - [
4 ‘ -

y ), :

\\#éz;yaff?/Q/3/@~ﬂ«~~L
.~ James D. Sell

JDS:mek '

cc: W.L. Kurtz
M.A. Miller

ASARCO Incorporated P. Q. Box 5747 Tucson, Az 85703-0747
1150 North 7th Avenue (602) 792-3010
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Exploration Department
Southwestern United States Division

James D. Sell
Manager

February 14, 1989

Mr. William B. Roberts

Consulting Mining Engineer & Geologist
1405 South Elm Street

Denver, Colorado 80222

Viva Gold Property
Northern Rawhide Mtns.
Mohave County, AZ

Dear Mr. Roberts:

Thank you for the packet of information on your Viva Gold Property in
Arizona.

| have taken the liberty of copying the data and am returning your packet.

At the present time our group is very busy and cannot make a visit until
later this spring.

Although the drill holes were not too encouraging or perhaps not readily
decipherable, | believe they would be of interest to Asarco when evaluating

the area. If you could sent a copy of the locations and logs, it would be
appreciated.

Sincerely,

James D. Sell
JDS:
Attachment
{Report returned)

cc: W.L. Kurtz

ASARCO Incorporated P. O. Box 5747 Tucson, Az 85703-0747
1150 North 7th Avenue (602) 792-3010
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Mr. Jim Sell, Southern Expl. Mgr. January 18, 1989 ZZ?é H’C:b AZ.
Asarco, Inc. £S4RC0 P
PO Box 5747 R0 Incorporated

Tucson, AZ 85703

JAN 2 0 1989,

Dear Jim, SW Exploraticn

I am sending you a copy of a report on the Viva Gold Property located in west-
central Arizona. The report and accompanying maps are the result of several
weeks of field work I did in the spring of 1988. I believe the report will
give you a good overview of the property.

As I told you over the phone, my partner and I own 125 unpatented mining
claims in EsterBasin inthe northern Rawhide Mountains. The assessment work for
the year 1988 has been done and the appropriate notices have been recorded.

I am including copies of some geochemical data generated by Amax, US Borax,
and Goldfields. Goldfields leased the property from April 1985 to April 1986
and drilled several holes and dug some trenches. Most of their work was done
on the Lola patent. We feel the most attractive areas received little or no
attention. This is explained in the report. Copies of the drill-hole logs
and some additional geochemical data are available upon request.

We suspect that the geologists in charge of this work were unfamiliar with the
geology of the area and did not realize that the Viva Property is underlain

by the Buckskin - Rawhide fault. As explained in the report, the presence of
this fault in the subsurface makes it likely that the most favorable sites

for ore mineralization are below the present surface.

We wish to lease the property to a reliable mining company that will do some
drilling. Our terms for the property are as follows: an initial payment of
$25,000, a 5% NSR royalty, and $20,000 per year in advance royalty payments

for the first two years with escalating payments thereafter.

You have our permission to inspect the property and take samples. We do ex-

pect, however, to receive a map showing the locations of any samples collected
and copies of the assay results.

Thank you for your interest in the Viva Gold Property. We look forward to
hearing from you.

Yours truly,

ik

William B. Roberts
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INTRODUCTION

The Viva Gold Property consists of a group of unpatented mining
claims located in Ester Basin, west-central Arizona (see Figure 1).
Scattered occurrences of gold have encouraged prospecting and small-
scale mining for many years. New concepts regarding the geology of
the area have implications for the occurrence of commercially viable
gold deposits.

The chief purpose of this report is to elucidate those possibilities
and:to generate additional geologic information in what is believed
to ée the area of greatest economic potential. Another purpose is to
integrate existing geochemical data with newly developed geologic data
with the intent of delineating attractive drilling targets. Other
purposes are to compare the geology of the property with that of
nearby deposits of the same general type, to satisfy government
requirements for annual assessment work, and to assemble the pertinent
data in a single package.

The investigation focused on the Basement Complex in the southern
half of section 28 because previous geological and geochemical studies
indicate that this area has the greatest potential for the occurrence
of ore. The Artillery Formation was not studied in detail because it
exhibits 1ittle evidence of mineralization. Fieldwork consisted of
examining outcrops and surface excavations, delineating formations,
tracing faults, and recording the location and attitude of the many
veins that criss-cross the area.

Field mapping was done on a single enlarged black and white aerial

photograph (scale 1"=approx. 520'). A base map showing roads and



”jv BN

L deon il

~ .
e - . N
s - e oL .-
- - —- e ey
LRy BN . . TR
tage mtan olty S— -y
HAT L mb ra - .
Amea WRaND CAnTun =P i
‘4R HuNal

LT YISy A
B

haym

iy o \Dese s,

Coams (. 15 .
et -LA l;-u'- -

IOIAN

‘-”!
l sadag : <
val
g e G N NAPTHAL SO il Q AESLRVATIUN
AL S maiaen ) . Y v, .
Prand M stareay L = LIRS
Ootan
Pt 180 .
:

‘ )\\‘~(~-
ey NGIBAE. N0 e
aNafi 'u
FOR

R ‘\s
118 "uw'-nms S

N4 vlSl-o‘

) T
e A gaTa ,i..

Hme Mauntainawe a’

Jrese }, {
-'/.-
Pousien s
. . Foms -l
vyt C“"“‘.“ t:o&'érw:o'd Al
um- I A 3
D R o
a PN 'O ' ‘;
K \s , \ i > -(. Mumn-m
T tetsdeny T N\ Bagdua T, : i — des
wosngls Selake Havasu C;x R i 3 . kS
”"‘-".‘:1' ne, Y N . : o Camg’ S o YeRars. s
: A ...’--..... N Verge 74 Sy
5 RN
N O\ ! \ fane Mayer) 52
ey, . | . .’ & T am A
» EI — \ Pregres '/l-uw ¢ {
Tlme IS s “‘i \ ity € lonws s e
- it A scormniin L p \?2... ! ?\\ e / bo—- }
e Parler 4‘0‘_ [ ! \r,,.,‘,". ‘\J T:unml 1
/‘Il’f : ) - f:ﬂ‘ ) L L) . .ml::lll 'r M '
-~ " y Ty e v -
\ PACCTIVEY L SR trn | e \ \ Cur
,,‘_ - ———— Aoca SeeyiT
CANIRA 10 H
P * Bawse S I N a W":"="°'"9 . Cuu‘J
P - o - i
& ' ’.a‘,\,“ . L.U“)a 22 E'@.'ﬁ- "“l‘““ “. ¥ o Il
s Y At l_/.z s ’,', "'"""-'-'" j\l..muce :
3 s Satuae o5 r

D*—-——-r-lve Cr.

» 7 "
F/ ﬂuamme' . B weartus
- Blylh(dl‘xn‘- I < /!7/;,;}
\M ‘ . ,_/Q— N e e XYY

u(f ] B fhan .i“"-"h

&7 <
IV ey Ueeg &
Aple Jon :mcnner (L 1= \ ~n 4 'Auaqr |M(Dn-'l
ey 1 AN * J}s < : . Suncl";n -PLmu PhDEHIX_ N s ’
. P4 & g —— < tardt g L‘:‘:‘mamm’i :': o
L ; o . .

l.ulr

e
MariCoPa 33t ._:

a
\f
-

- 3 :
e fuma . - A103, “.Lu:mu-Iu mﬁﬂlenda(a”
rones 3‘ - casa . ~ /t—,—_ glone on D
g wart mioust : Cllypcq
ruce Miami:
N
S "o,
A

. Sia's 3
2 Bopchuie 1
) Somues RIE \o‘ 5 omer . -
o £UIA WD ® 2 Il MRS AL ] . -
Mo : v ' “ L, I X P
H PR I HRTIVIG, Sy v veyuswopouy JI S T N

FIGURE 1 LOCATION MAFP



drainage was prepared directly from this photograph without adjustment
for topographic irregularities. A land map, geologic map, and map
showing surface workings and the location of geochemical samples were
made as overlays, and are included in this report.

Shackelford (1976) mapped the structural geology of the Rawhide
Mountains, and Ester Basin is included in the northernmost part of the
area he mapped. His interpretation of the structure of this area is

relevant to the economic potential of the Viva Gold Property.




LOCATION AND ACCESS

The Viva Gold Property is in Ester Basin at the northern end of
the Rawhide Mountains in the southern part of T12N, R14W, G&SRBLEM,
Mohave County, west-central Arizona (see Figure 1).

Ester Basin is indicated on the USGS Artillery Peak Quadrangle
- (15 min.) and the Artillery Peak SW Preliminary Quadrangle (7} min.
blueline).

Several jeep roads cross the property and numerous sandy washes
pro&ide easy access by four-wheel drive vehicle to most parts of it.

Wickieup, the nearest settlement, has a general store, motel,
three gas stations, and several restaurants. Kingman, the nearest town
of appreciable size, is 50 miles northwest of Wickieup via a paved
highway.

To reach the property from Wickieup, one drives west through the
Hualapai Mountains, thence south along a graded dirt road about 31
miles (see Figure 2). The final two miles into Ester Basin is on a

rough but readily negotiable dirt road. Distances along this route

are tabulated below:

Miles from Wickieup

Wickieup 0
Yucca Road 13.9
Coyote Wells Road 18.5
- Signal Road 23.6
Windmill 27.8
Ester Basin Road 30.7

Viva Gold Property - 32.8
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CLIMATE AND TOPOGRAPHY

Summers in Ester Basin are hot; sometimes the temperature reaches
120°F. Winters are cool and occasionally the nighttime temperature
drops below freezing. Rainfall averages nine inches a year.

The elevation in the eastern part of the basin where the property
is located is about 2200 feet. Low rolling hills separated by sandy
washes characterize this part of the basin. Local relief rarely exceeds
50 feet.

+ Ester Basin is bordered on the south and east by Tow hills. Potts
Mountain at the north edge is 3378 feet in elevation and is the highest
hill in the vicinity.

Vegetation is typical of southwestern Arizona. Saguaro, ocatillo,
pa]o-verdg, mesquite, cholia, and creosote bush are the more common

plants. In general, these plants are widely-spaced, thereby permitting

easy access.



LAND STATUS AND OWNERSHIP

The Viva Gold Property consists of two contiguous groups of claims:.

the Viva and the MWO (see Plate II).

The Viva group consists of 44 unpatented mining claims: 36 are
full-sized (600' x 1500') and eight are partial claims. The group
aggregates about 780 acres. They were located in November 1983 and
surveyed by pace and compass. The corners, end-centers, and discoveries
are marked by 2x2 wood posts.

4 The MWO group consists of 81 unpatented mining claims: 27 are
full-sized (600' x 1500') and 54 are partial claims. The group aggregates
about 1100 acres. They were located in May 1985 and surveyed by pace
and compass. The corners, end-centers, and discoveries are marked by
4x4 wood posts with painted orange tops.

The Viva and MWO claims are owned jointly by Louis R. Reimer and
Carol Reimer, 50 percent, and William B. Roberts, 50 percent. Louis R.
Reimer and Carol Reimer have a 51 percent executive right. The owners
have agreed to pay Bruce E. Pitts and Vicki P. Pitts ten percent of any
royalties or proceeds from the sale or lease of the claims. The annual
assessment work for the year 1988 for the Viva and MWO claims has been
completed and the appropriate notices have been recorded.

The Lola Mine (see Plate II) is a patented mining claim and is
not part of the Viva Gold Property. The owner of this parcel wishes to

remain unaffiliated, but he has in the past leased it on reasonable

terms.



GEOLOGY
General

Ester Basin is underlain by a Basement Complex of Precambrian(?)
crystalline rocks. The hills that border the basin on the south are
formed by sedimentary rocks of the Tertiary Artillery Formation.
Volcanic rocks of Tertiary and Quaternary age border the basin on the

north {see Plate I). Most of the known mineralization occurs within

the Basement Complex.

»
s

Artillery Formation

The Artillery Formation i; a vari-colored sequence of non-marine
sedimentary rocks consisting of arkose, limestone, sandstone, siltstone,
and shale, all more or less tuffaceous, of probable Eocene Age.

The basal member of the formation is a massive unit of arkose
composed chiefly of debris derived from porphyritic granite of the
underiying Basement Complex. In places the contact between the arkose
and porphyritic granite is difficult to pinpoint because the two rocks
are quite similar. Elsewhere the contact is easily located because it
is marked by a basal conglomerate of well-rounded cobbles and boulders
ranging up to 18 inches in diameter. Clasts of porphyritic granite are

the most common, but clasts of vein quartz, limestone, quartzite, aplite,

and diorite are also present.

Some geologists haQe postulated a detachment fault surface at
this horizon. Evidence for such a surface is entirely lacking in Ester
Basin. "Indeed, the sedimentary nature of this contact is obvious

where it is well-exposed just north of the road in section 29 (see Plate I).



Basement Complex

The Basement Complex consists of granitic gneiss and phyllite
intruded by porphyritic granite-andalaskite. These rocks in turn are
intruded by two swarms of diorite dikes. The alaskite intrusives and
the diorite dikes were mapped separately, but it was deemed impractical

to differentiate the granitic gneiss, phyllite, and porphyritic granite.

Granitic Gneiss & Phyllite

The oldest rocks in the mapped area are granitic gneiss and
phy%1ite. These rocks are extensively intruded by porphyritic granite,
but no contact aureole is discernible. The granitic gneiss is thin-
banded with a streaky mineral lineation. It consists of quartz, feldspar,
muscovite, and chlorite. The rock is intensely fractured and deeply
weathered. The weathered color is tan to 1ight green. The closely

associated phyllite has a well-developed slatey cleavage, and cleavage
surfaces exhibit a characteristic sericitic sheen. The rock weathers
reddish-brown. Granitic gneiss and phyllite are more resistant than
porphyritic granite and tend to form low rounded hills. Shackelford

(1976) assigned the granitic gneiss and phyllite to the Precambrian(?)

based on occurrences of similar rock elsewhere in western Arizona and

southeastern California.

' Porphyritic Granife

Porphyritic granite is the most abundant rock in the mapped area.
It is characterized by large phenocrysts of K-feldspar that range up to
two inches in length and make up a large part of the'rock. Plagiocliase
and quartz are subordinate and biotite is the chief accessory mineral.

Locally, the rock exhibits thin-banded gneissic layering. It weathers
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pink to purplish-brown and is less resistant than the closely associated
granitic gneiss and phyllite, and consequently tends to form topographic
“Tows."

In many places the porphyritic granite is intensely fractured and
the phenocrysts fragmented, making it more difficult to identify. Where
deeply weathered, the rock consists of a pinkish argiilaceous groundmass
with white streaks and pods of feldspar and quartz.

Shackelford assigned the porphyritic granite to the Precambrian(?)

based on occurrences of similar rock elsewhere in western Arizona and

southeastern California.

Alaskite

Alaskite is the term applied to a distinctive light-colored igneous
rock that forms the prominent hill in the southeastern corner of the

mapped area (see Plate I). A smaller hill of this material is located
in the eastern part of section 28. The rock is similar in composition
to the porphyritic granite, but is richer in quartz and contains
muscovite instead of biotite. Scattered small grains of magnetite were
observed in some specimens. The texture is granitic and locally the
rock exhibits thin-banded gneissic layering. It lacks the large
K-feldspar phenocrysts of the porphyritic granite. The alaskite is more
resistant than other rocks of the Basement Complex and .as a consequence
forms prominent hills. Shackelford (1976) applied the term luecocratic
granite to this rock and regards it as a phase of the porphyritic

granite. He assigned it to the Precambrian(?) because of its affinity

to the porphyritic granite.
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Diorite Dikes

Diorite dikes intrude all rocks of the Basement Complex, but do
not intrude the Artillery Formation. They consist chiefly of hornblende
and plagioclase and exhibit granitic texture. Propylitic alteration is
common and the resulting chlorite imparts a distinctive green color to
the rock. The dikes tend to form hills and ridges, especially where
the enclosing rock is porphyritic granite. They range up to 200' in
width. One swarm of these dikes has a N50°W alignment and a second

swarm is aligned N30°W.

i The age of these dikes is uncertain. They are younger than other
rocks of the Basement Complex, but older than the Artillery Formation.

Shackelford (1976) provisionally assigned similar rocks nearby to the

Mesozoic(?).

Structure-Regional

This summary of the regional structure of west-central Arizona
and adjacent southeastern California was abstracted from the literature.
Detatchment faults are the dominant structural feature of a 100km
wide corridor of crustal extension along the Tower Colorado River.
In Tatest OTigocene(?) and early Miocene time, crustal extension,
estimated at 50km, resulted in a system of low-angle detatchment faults
that dip gently northeastward and root under the Colorado Plateau.
They shoal at the western edge of the corridor in southeastern California.
Mid-crustal metamorphosed lower plate rocks moved southwestward and
were juxtaposed beneath near-surface unmetamorphosed upper plate rocks.
Extension and thinning of the upper plate was accomplished by shingling

of the rocks along northeast dipping Tistric normal faults that merge
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with the underiying detachment surface. The upper plate blocks were
consistently rotated downward to moderate to steep southwest dips. Block
tilts and degree of extension increase northeastward across the corridor
in the direction of transport.

The lower plate is composed chiefly of Precambrian metamorphic
rocks and exposes progressively deeper level rocks northeastward. In
the Rawhide Mountains the lower plate consists-of mylonitic gneiss. The
upper plate consists of Tertiary volcanic and sedimentary rocks and
metamorphic and plutonic rocks of Precambrian, Mesozoic, and locally
Pateozoic aqe.

Isostatic upwarp brought lower plate rocks to the surface from
paleodepths of 8-10km to form so-called "core complexes." Originally

the detatchment surfaces were probably nearly planar, but are now

undulating. Synforms and antiforms on this undulating surface trend

northeastward in the direction of upper plate transport.
Post-extensional sediments and basalts dated 10-15 m.y.BP lap
across highly faulted rocks of the extensional terranes. The extensional
terranes and overlying post-extensional sediments and basalts are cut
by later Basin and Range type high-angle faults.
The basal detatchment surface is marked by a flinty brown-weathering
microbreccia that grades downward into a zone of mylonitic gneiss that
is brecciated and pervasively chloritized (chlorite breccia). Above
the basal detatchment surface the rocks are intensely brecciated, dilated,

and imbricated through a zone ranging up to several hundred feet in

thickness.

Shackelford's (1976) map of the Rawhide Mountains indicates that the

Buckskin-Rawhide fault in the Cleopatra and Rawhide districts just south
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of Ester Basin is overlain by an intermediate plate containing a diverse
assemblage of partially metamorphosed rocks, and: an upper plate consisting
of unmetamorphosed Tertiary Artillery and Chapin Wash Formations and
Precambrian(?) granite and gneiss. The most northerly exposure of the
Buckskin-Rawhide fault is about 2} miles south of Ester Basin. At this
point both detatchment surfaces dip gently northward. Thus Ester Basin
is underiain by upper plate rocks at the surface and by middie(?) and

Tower plate rocks at depth. These relationships are illustrated by

Figure 3.

i
e

Local Structure

The Viva Gold Property is underlain near the surface by upper plate
rocks consisting of the Tertiary Artillery Formation, the Precambrian(?)
Basement Complex of Ester Basin, and the Potts Mountain volcanics (see
Figure 3). The Artillery Formation and Basement Complex constitute a
discrete upper plate tilt block that dips about 60° southwest and strikes
N60°W. This block was rotated downward along a listric normal fault
that dips northeastward and strikes northwestward, and presumably merges
with the detatchment fault at depth. It is inferred that the Potts

Mountain volcanics similarly rotated downward on a similar listric fault
at the northern edge of Ester Basin. Since no mapping was done in this
part of the area, these structural relationships are as yet conjectural.
The most prominent fault in Ester Basin is a northeast-trending
normal(?) fault that displaces the Artillery-Basement contact about 350

feet northeastward (see Plate I). It dips about 35° southeast and is

unmineralized except for a short segment near the southeast corner of

section 28.
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The east-trending veins that dip 30°-60° northward in section 28
are, of course, mineralized faults (see Plate I). Displacement appears
to be small since they cut but do not appreciably offset diorite dikes.
Their orientation suggests that they are sympathetic to the 1istric
normal faults.

The Artillery-Basement contact is cut by several faults of small
displacement (see Plate I). They are mineralized, but the mineralization
appears to die out as they extend into the Artillery Formation.
Surficial deposits of caliche mark the traces of some of these faults.

¢ Elsewhere the Basement Complex is cut by many faults and fractures
of every orientation. Again, displacements are small because they do
not appreciably offset the Artiliery-Basement contact. The term gash
vein is applied to these mineralized faults.

It is inferred that these pre-mineral faults resulted from movement
during emplacement of the upper plate.

Two faults shown on Plate I are post-mineral faults. The Sandtrap
Wash fault shown at the extreme northeast corner of the map was mapped
by Shackelford (1976). He regards it as an oblique-siip normal fault
of the Basin and Range type since it cuts the extensional terranes and
overlying post-extensional sediments and basalts. He observed that it
is covered by Ho]ocene,alluvium, but in part is expressed topographically.

The prominent fault that trends N75°W across section 28 can be
traced on aerial photographs for more than a mile (see Plate I). It
cuts the alaskite intrusive. It is unmineralized, and its displacement
s unknown. Its eastern extremity appears to be covered by Holocene
alluvium. These relationships and its location and orientation suggest

that is is a branch of the Sandtrap Wash Fault.
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Mineral Deposits Associated with
Detatchment Faults

Mineral deposits associated with detatchment faults constitute
a distinct and separate class of mineral deposits. Known deposits
along the Buckskin-Rawhide detatchment fault such as Swansea-Copper
Penny, Planet-Mineral Hill, and Copper Basin have been described in
the 1iterature and their characteristics are fairly well-known (see
Figure 4). The following account has been abstracted from the literature:
~ Most of the deposits occur along the detatchment surface in the
upﬁér plate, or in some cases in an intervening plate. The deposits
range from small to very large. Iron is the dominant metal, but the
deposits also contain a Targe amount of copper. Lesser amounts of
manganese, lead, zinc, uranium, silver, and gold generally occur

lateral to and above the main copper-iron deposit. Ore minerals are

specular hematite, chalcopyrite, manganese oxides, argentiferous galena,
sphalerite, and native gold. Also, in the upper plate malachite and
chrysocolla are common ore minerals. Sulfide mineralization generally
preceded oxide mineralization. Gangue minerals are quartz, calcite,
barite, fluorite, and occasionaily gypsum. Chlorite is the dominant

alteration mineral.

Texture studies reveal that ore minerals were deposited both during
and after movement on the detatchment surface. This has resulted in
brecciated and smeared-out massive and disseminated ore bodies.

Open-space filling by ore minerals was the chief depositional
style, but replacement of reactive rocks (carbonates) was also important.

Distension and Tateral displacement caused by movement along the
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detatchment surface resulted in intense brecciation of upper and middle
plate rocks and to a lesser degree lower plate rocks. The resulting
breccia zone, which in places ranges up to several hundred feet in
thickness, constitutes a zone of enhanced permeability that contains
sites favorable for ore mineral deposition. Also, breccia zones
associated with listric faults in the upper plate constitute sites
favorable for ore mineral deposition.

The detatchment surface is not planar and the favored site for
mineralization is along synforms on the detatchment surface. These
syﬁ}orms and complementary antiforms trend northeastward in the same
direction the upper plate moved along the detatchment surface. The
combination of a synformal trough overlain by a thick upper plate
séquence containing a layer of brecciated rock above the fault surface
constitutes a favorable site for the occurrence of an ore deposit. The
large deposits at Swansea-Copper Penny, Planet-Mineral Hi11, Copper
Basin, and Cienega exhibit this configuration.

Fluid inclusion studies indicate the ore-forming solutions were
hot brines. The mineralization temperature ranged from 150°-325°C and
the salinity from 10-23% NaCl. The solutions were reducing at the
time of sulfide deposition and oxidizing at the time of oxide deposition.
Mineralization took place 17 to 18 m.y.BP at paleodepths of 1 to 3km.

It is inferred that isostatic upwarp resulting from crustal
extension rapidly brought hot lower plate rocks upward and juxtaposed
them against cool near-surface upper plate rocks creating an environment
favorable for ore mineral deposition. One theory postulates that hot

solutions contained in the lower plate leached metals from mafic minerals
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in the lower plate and deposited them when they mixed with relatively

cool solutions in the upper plate. The heat was probably derived from
friction generated by movement of the upper plate along the detatchment
surface and from latent heat in the lower plate rocks after undergoing

8 to 10km of rapid uplift. The heat did not result from magnetic

activity.

Local Mineralization

Mineralization at the Viva Gold Property is most apparent in the
maﬁi‘veins that criss-cross the property. At the surface oxidized
minerals predominate and sulfide minerals are rare. Specular hematite
is by far the most common metallic mineral. Small amounts of manganese
oxides are present in most veins. Pyrite and chalcopyrite are rare,
but boxworks containing goethite pseudomorphs after pyrite and
chalcopyrite are common. Malachite and chrysocolla occur at many
localities. The writer has collected dump specimens that contain small
but recognizable flecks of native gold.

Gangue minerals are calcite, quartz, chert, and barite. Fluorite
is rare. There are two types of vein fillings: siliceous and calcitic,
but al1 gradations between these types exist. Indeed, calcitic veins
grade into siliceous veins along strike at several localities. A typical
calcitic vein weathers dark-brown and resembles a Timestone bed.
Generally, these veins contain irregular bands of dark-brown to black-
weathering chert. The dark color is imparted by fine-grained specular
hematite and manganese oxide. The prominent east-trending veins in south

central section 28 are of this type. In places dark-brown chert grades

into white chert and the vein assumes a conspicuous banded appearance.
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Veins filled with white quartz occur at many localities. Mineralization

in these veins consists of fracture surfaces thinly coated with red

brown hematite.
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EXPLORATION - PRODUCTION

Regional Production

Table I summarizes metal production from several mineral districts
related to detatchment faults in west-central Arizona and adjacent

southeastern California (see Figure 4).

Local Production

Exploration and small-scale mining has taken place in Ester Basin
foﬁjmany years. The owner of the Lola Mine reports that he shipped
several tons of ore during the 1950s.

The Lead Pill district located on Potts Mountain just north of
Ester Basin is partially included in the MWO group of claims. Between
1923 and 1948, four small mines in this district produced 1,400 tons of
ore containing 500 ounces of gold, 2,000 ounces of silver, 405,000

pounds of lead, and 28,000 pounds of copper.

Recent Drilling and Sampling

In 1982 the Anschutz Mining Company made a reconnaissance of the
Rawhide Mountains and collected some samples in Ester Basin. US Borax

Company performed geological and geochemical studies in the area in

early 1985,

Goldfields Mining Company (GFMC) leased the Viva Gold Property and
the Lola Mine from April 1985 to April 1986. During this time they
drilled eight rotary reverse-circulation holes to a depth of 300 feet
and sampled each five-foot interval. Six of these holes are on the Lola

Mine property and two are on the Viva Gold Property (see Plate III).
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HINERAL DISTRICTS RELATED TO DETACHMENT FAULTS IN WESTERN ARIZONA AND S(KITHEASTERN CALIFORNIA

(ﬁslricl name and

.tons ore produced

Metal p-r.udu(:Iion

Uepoett descripcion

Alamo

Iha
Ibs
or
or

Ibs

lbs

Cu
Pb

AR
Au

Mn

Cu

Ag
Au

Unknown-minor

18,010
100 tons ore 16,000
1,300
100
Artillery 95,108,000
243,300 tons ore
Bullard 610,000
17,000 toans ore 6,000
3,600
Burat Well
Clenega 1,714,000
19,000 tons ore 1,600
12,000
Clara 4,669,000
50,000 ‘tons ore 2,000
<100
Cleopatra 491,000
19,700 tons ore 260,000
23,000
20,000
2,000
Lincoln Ranch 24,000,000
68,700 tons ore
Manmon 87,000
800 tons ore 100
<100
Midway 9,400
200 tons ore <100
<100
Northern Plomosa 346,000
7,500 tons ore 25,000
7,000
5,000
Planet 19,520,000
1,010,000 tons ore 600
400
Pride 20
40 tons ore <100
<100
Swansea 26,457,000
545,000 tons ore 33,000
500
thipple’ 230,000
5,000 tons ore 1,200
200
9,500
1,300

Whipple

Copper Basin

lbs
oz
oz

1bs
oz
oz

lbs
1bs
Ibs
oz
oz

1bs

1%s
oz
oz

lbs
oz
oz

lbs
lbs
[}
oz

oz
oz

lbs
oz
oz

1bs
oz
oz

lbs
lbs
lbs
oz
oz

Cu

AR
Au

Cov

Ag
Au

Cu
Pb
Zn

Ag
Au

HMn

Cu
Ag
Au

Cu

Ag
Au

Cu
Pb
Ag
Au
Cu
Ag
Au
Cu
Au
Cu
Au
Cu
Zn

Ag
Ay

Copper carbonates, silicates, sand oxides, and hesacite-quartz-calcite~
fluorite ta NW-trending high-angle ehear zones in lowcr-plate gneiss

Stratabound sedimentary and locsl vein manganese oxides within Miocene
siltstone, sandstone, conglomerate, and tuff

Copper-atained fault breceta ond gouge with quartz-hematite-calcite-barite~
fluorite, hosted by upper-plate Miocene andesite and sandstone

Chrysocolla~quartz~hematite-calcite fi1lling fractures in Miocene(?) upper=
plate silcsrone, sandstone, and conglomerate adjacent to detachment fasult

Upper-plate igneous and metsmorphic rocks host replacement hodtes of copper
silicates, carhonstes, and oxides, with quartz-specularite in NW-trending
upper~plate shear rones

Chrysocolla~malachite~quartz-specularite-calcite mineralization along, or
vithin several tens of metres of, the detachment fault

Chrysocolla and aalachite with guartz-specularite-calcite-manganese oxide~
fluorite gangue forming replacements and fracture fillings in upper-plate
metasedimentary rocks and Tertiary sandstone and conglomerate. Also NW-
trending high-angle shear zones in lower-plate mylonitic gneiss hosting
chrysocolla-quartz-specularite-calcite

Black, manganiferous conglomerate, sandstone, and siltstone along shear
zones and as stratabound deposits within reddish-brown, upper-plate, middle
Tertiary sedimentary vocks

NW-trending, steeply dipping shear zones containing chrysocolla-malachite-
specularite-~calcite in lower-plate mylonitic gneiss adjacent to detachment
fault

Chrysocolla-malachite-specularite~quartz~calcite-manganese oxide mineraliza-
tion along the detachment fault and in lower-plate, high~angle shear tones

Chrysocolla~malachite-specularite-quartz veins snd replacements hosted by
upper-plate Mesozoic(?) limestone, shale, and welded tuff, and Hiocene
voleanic rocks

Copper carbonates, silicates, and sulfides with quartz and calcite occur in
disseminations, veinlets, and replacement bodies of specularite along the
detachment fault and in NW~-trending, upper-plate shear zones

Haf.chtte-chrysocolll-speculltlte-quattz mineralization along the detachment
fault and tn NW-trending, high-angle, lover-plate shear zones. Host rocks
are upper-plate carbonates and lower-plate gneiss

Specularite-chrysocolla~quartz~calcite as replacements in upper-plate marble
breccias adjacent to detachment faulc

Fractures along and adjacent to upper-plate normal faults and the Whipple
basal detachment fault contain specular hematite, pyrite, chalcopyrite,
chrysocolla, malachite, quartz, epidote, and chlorite
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Gold values were low; only one interval in hole No. 8 exceeded 1000 ppb.
GFMC cut several trenches with a bulldozer, and collected chip
samples from them. They also collected a number of chip sampies from
various outcrops. A total of several hundred sampies were collected and
assayed. Again, most of this work was done on the Lola Mine Property.
Each of the sample locations is marked in the field by a numbered metal
tag. Also, each of the sample locations and analytical results are

recorded on a large scale assay map. These data are available for
inspection.

Plate III is a small scale map that shows the location of surface
workings and trenches. Also, it shows the location of samples that

contained gold values of .05 oz/ton or more.
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DISCUSSION AND CONCLUSIONS

As explained in the section titled Regional Structure, the Buckskin-

Rawhide detatchment surface unquestionably extends beneath Ester Basin
and the Viva Gold Property. Its depth below the surface, however, is
unknown. Projecting the detatchment surface northward under Ester Basin
from the nearest outcrop (2% miles south) probably would not provide a
reliable estimate of its depth. Drilling logs of the eight holes
drilled by GFMC to a depth of 300 feet give no indication that the
sutface was penetrated. It is, of course, possible it was penetrated
buéﬁnot recognized, since the rocks above and below are somewhat similar.

A review of the literature regarding mineral deposits associated
with detatchment faults in the lower Colorado corridor of crustal
extension generated the following thoughts:

Brittle deformation of the rocks overlying the detatchment surface
resulted in a thick zone of brecciated rock that provided avenues for
the migration of mineralizing solutions and sites for the deposition
of ore minerals. Rocks at the surface at the Viva Gold Property are

broken by many faults and fractures, but are not brecciated. On this
basis, it is inferred that the breccia zone lies below the present
surface, and accordingly, the most favorable sites for ore mineralization
are likewise below the present surface (see Figure 3).

Gold mineralization typically occurs within the breccia zone but
well above base metal mineralization, i.e., comparatively high in the
breccia zone. Since gold mineralization occurs at the surface of the
Viva Gold Property, it seems reasonable to expect that it will intensify

with depth as fracturing and faulting increase as the breccia zone is

approached.
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Replacement ore bodies in reactive host rocks (marble breccia)
are well-documented at Planet-Mineral Hil1l, Swansea-Copper Penny, and
Copper Basin. The abundant calcite gangue in many veins at the Viva
Gold Property suggest a subterranean source for this mineral. Since the
upper plate in the Ester Basin area lacks carbonate rocks (except
Timestone beds in the Artillery Formation which are some distance from
the calcite-rich veins), it is suSpected that the source of this calcite
is marble breccia contained in an underlying middle plate. This implies
that host rocks favorable for replacement ore bodies occur at depth
at“the Viva Gold Property.

It is well-documented in the literature that synforms or troughs
on the detatchment surface are favored sites for ore deposition. At
Swansea-Copper Penny, Planet-Mineral Hill, Cienega, and Copper Basin
ore deposits occur in middle and upper plate rocks in northeast-trending
synforms on the detatchment surface. Two and one-half miles south of
Ester Basin the detatchment surface is at an elevation of about 2000
feet and is dipping gently northward beneath Ester Basin. This suggests
that the Viva Gold Property overlies a synform or is close to one.

These thoughts when applied to the geologic setting at the Viva
Gold Property indicate conditions favorable for the occurrence of ore
deposits, and that the favorability increases with depth.

If the Buckskin-Rawhide detatchment surface at Ester Basin is near
the surface, i.e., within 500 feet, the search for ore would be
facilitated and the chance of finding a base metal deposit of commercial
size and grade would be augmented. If, on the other hand, the fault
and any deposits along it were too deep for profitable mining, the

attractiveness of the property would be lessened but there would still
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be a good chance of finding an overlying preciocus metal deposit higher

in the breccia zone and within the depth range for profitable mining.
Based on the above geological reasoning and scattered occurrences

of gold at the surface, the writer believes the Viva Gold Property has

good potential for containing commercial deposits of gold and perhaps

base metals.

L
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PROPOSED DRILLING PROGRAM

An analysis of the geological and geochemical data indicate three
areas that warrant further investigation. These are designated target
areas A, B, and C on Figure 5.

Target Area A contains several north-dipping carbonate veins and
many gash veins of diverse orientation. It also contains an inclined
shaft and numerous trenches and prospect holes. Of 45 geochemical
samples collected from outcrops, dumps, and prospect holds, 16 assayed
at ;.05 ozs/ton or more in gold. These results are shown on Plate III.

Target Area B contains several mineralized veins that converge in
the northern part of the area. Several prospect holes and trenches
show mineralization. Of 13 geochemical samples collected from outcrops
and prospect holes, six assayed .05 ozs/ton or more in gold.

Target Area C contains an east-dipping vein that appears to have
been offset by several transverse faults. Two inclined shafts and some
underground workings are on this vein. Of 26 geochemical sampies
collected, nine assayed .05 ozs/ton or more in gold.

We propose the following three-phase drilling program to prospect
these target areas: Phase I consists of three holes, one in each target
area, drilled to determine the depth and orientation of the dislocation
surface. These holes will be drilled 50 feet into the mylonitic gneiss
of the Tlower plate or to a depth of 500 feet, whichever is encountered
first. The geologist who supervises this work should be thoroughly

familiar with the rocks composing the several tectonic units of the

Rawhide Mountains.
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Phase II consists of 28 holes drilled to a depth of 400 feet. The

layout of the holes is shown on Figure 5 and their footage and spacing

is tabulated below:

No. of fences

No. of holes along fence

Orientation of fences
Spacing of holes
Depth of holes

Total footage

Phase II

A
2
6
N5°W
150"
400°

4800"'

Target Areas
B
2
4
N80O°W
150"
400°

3200'

c

2

4
E-W
150'
400"

3200'

Phase III will consist of 13,000 feet of drilling and will be

undertaken only after Phase I and II driliing data have been thoroughly

analyzed. The location and depth of Phase III holes is indeterminate

at this time.
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Exploration Department
Southwestern United States Division

James D. Sell
Manager

May 15, 1989

Mr. William B. Roberts
1405 South Elm St.
Denver, CO 80222

Viva Gold Property
N. Rawhide Mtns.
Mohave County, AZ

Dear Mr. Roberts:
Thank you for the additional geochem data on the trenches dug on

your property. We have not yet made an examination of your group
due to other pressing work loads, but it is on our list to visit.

Although, as you say, the GFMC's results are low values, the additional
data will aid in our evaluation of the property.

Sincerely,

* Y P

James D, Sell
JDS :mek

cc: M.A. Miller
W.L. Kurtz

ASARCO Incorporated P. O. Box 5747 Tucson, Az 85703-0747
1160 North 7th Avenue (602) 792-3010




Exploration Department
Southwestern United States Division

James D. Sell
Manager

July 14, 1989

Mr. William B. Roberts
Consulting Geologist
1405 South Elm St.
Denver, CO 80222

Dear Sir:
Thank you for the note on the Viva Property in Mohave County.

I'm sure Phelps Dodge Exploration will do some interesting work in the
area.

In a year or so If PD doesn't find what they are looking for, | hope
you will dig out this letter and recontact Asarco for their interest.

Sincerely,

. T
s
-

~————
- / ~
-

\ A A ALE
JDS :mek . James D. Sell

cc: W.L. Kurtz

ASARCO Incorporated P. O. Box 5747 Tucson, Az 85703-0747
1150 North 7th Avenue (602} 792-3010



William K Roberts CONSULTING MINING ENGINEER & GEOLOGIST

1405 SOUTH ELM ST. DENVER, COLORADO 80222 TEL.(303)756-7090

July 11, 1989

Mr. James D. Sell, Exploration Manager
Asarco Incorporated

P O Box 5747

Tucson, AZ 85703-0747

Dear Mr. Sell:

This letter is to inform you that we have just leased the
Viva Gold Property to the Phelps Dodge Corporation. We
therefore ask that you cease any exploration activities
that you may have underway on this property.

Thank you for your interest in the Viva Gold Property.

Yours truly,

Db T

William B. Roberts
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Exploration Department
Southwestern United States Division

July 31, 1990

Mr. William Roberts
1405 S. Elm St.
Denver, Colorado 80222

Viva Gold Property
Mohave County, AZ

Dear Mr. Roberts:

With regard to your letter to J.D. Sell of July 17, 1990, please send
the data from the Phelps Dodge drilling so that we can fully evaluate
the Viva property.

Thank you.
Respectfully,
y N
;o /,!/
WA WA
MAM: mek Mark A. Miller

Geologist

cc: J.D. Sell

ASARCO Incorporated P. O. Box 5747 Tucson, Az 85703-0747
1150 North 7th Avenue (602) 792-3010



