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Road Log
Oatman Mining District NOV 1 1984
Mohave County, Arizona
Perry Durning
Start at I-40 - Oatman Road Exit 7 miles south of
Kingman on I-40

Stop sign turn left onto Oatman Road. Travel west
south west across Sacramento Valley.

Foothills to the Black Mountains. Rocks are princiéally
Gold Road latite capped by basalt.

Ed's Camp was founded by Ed Edgerton as a small oasis and
way station for tired travelers. Ed loved prospecting

and was recognized as an authority on Mohave County mineral
deposits. Restaurant and Rock and Antique shop run by

Ed's heirs. Surrounding rock is Gold Road latite.

0ld rusted tin building on right is water pump station

for the Gold Road Mine. Water was drawn from Cottonwood
Springs and pumped over Sitgreaves Pass to the Gold Road
Mill. White bluffs at 2:00 o'clock are Sitgreaves tuff.

Sitgreaves Pass - Sitgreaves tuff exposed in road cut
overlies Gold Road latite. View from pass west is across
Colorado River into California at 11:00 o'clock and

Nevada at 1:00 o'clock. Large smoke stack is in Nevada

at the coal fired Mohave Generating Plant. Coal is delivered
by slurry pipe line 257 miles from Black Mesa. 1,800 tons

of coal consumed daily through plant.

Stop 1 - Gold Road Vein - exposed in the road cut is a six-
foot thick banded quartz, calcite, adularia vein, cutting

. Gold Road latite, which has been stoped to the surface.

Pillar at top of vein grades 0.5 o/T Au. The vein is
bordered by a couple of feet of hanging wall and footwall
silicification. Weak stockwork calcite-quartz veining
and weak illitic alteration form the hanging wall. We
will walk the vein for + 3,000 ft along strike. As we
walk along strike to the southeast and increase in elevation,
the vein pinches and swells with local blossoms of illitic
alteration and silicification. About 2,000 feet along
strike a small collapsed stope exposes a 20 foot wide massive
outcrop of illitic alteration with a 6 to 12 inch wide =
quartz vein enveloped in 2 to 3 feet of silicified Gold
Road latite. Further along strike where the vein crosses

the Microwave tower access road, a road cut across the vein
shows very strong illitic alteration with no identifiable .
veining and no detectable gold. Further along the vein . .=
until it crosses the saddle, illitic alteration with small
discontinuous chalcedonic quartz stringers in Sitgreaves
tuff are the only surface expressions of the ore grade .
mineralization at depth.

The Gold Road Vein has keen more or less continuously
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stoped for 5,000 feet along strike. Past production from
the Gold Road Mine is 1,500,000 tons grading 0.32 o/T Au.
The mine closed in 1942 by war board order #L-208, with
reported reserves of + 250,000 tons of 0.25 o/T Au
remaining in the mine.

Gold Road townsite - once a thriving community of 2,000

to 3,000 people. The three hundred ton per day Gold Road
Mill was located across a small ridge to the north. Massive
stockwork veined outcrop to left is relatively barren

silica cap over the Sharp ore body on the Gold Road Vein
(200,000 - 300,000 tons grading 0.50 o/T Au).

To the south a road cut exposes the post mineral Mallery
fault zone. Two miles to the southeast the Mallery fault
displaced the top of the Big Jim-Aztec ore shoot on the
Tom Reed Vein by more then 400 feet. The Big Jim-Aztec
ore shoot;, footwall to the Mallery fault, was buried below
barren Oatman latite and was discovered by accident.

The Big Jim-Aztec orebodies produced + 500,000 tons grading
0.75 o/T Au.

United Western Mine adjacent to road produced 40,000 T
grading 0.30 o/T Au prior to closure in 1940. Drilling

in this area by Fischer-wWatt Mining shows an open ended
reserve of + 200,000 T grading 0.20 o/T Au. The only .
surface expression of the United Western mineralization

is a weak zone of illitic alteration. At the surface,
there is no detectable gold or silver and no definative
trace element anomaly. '

To the north lies 750,000 tons of mill tailings from the
United Eastern Mill. Mill ore came from the United Eastern
and Big ‘Jim ore shoots. 'Ore was ground to 80% - 200 mesh
and processed through a modern Cyanide Mill. About 97%

of the gold was recovered (Mill tailings grade + 0.03 o/T
Au) .

Stop 2 - Turn to right to old schoolhouse - view of Oatman -
once a thriving community of 8,000 to 10,000 people.

Oatman now has a population of 90 to 100 permanent residents.
Cliff forming rock unit to north is Gold Road latite (18.2

+ .9 my). White intrusive rock unit is the Elephants Tooth
rhyolite (19.6 + .9 my). Slope forming unit is the Oatman
latite which is host for most of the major ore shoots at
Oatman. The mine shaft to the north is the United Eastern

#2 shaft from which was produced 550,000 T grading 1.10 o/T
Au. The only surface expression of the United Eastern ore
shoot (300 feet below the present surface) is a zone of strong
illitic alteration with no geochem signature. To the south
east along the Tom Reed Vein - the bold silicified outcrop

'in back of the fire station is the top of the Tip Top ore

shoot (250,000 T + 0.70 o/T Au). Erratic anomalous gold and
silver values are obtained in outcrop. The top of the ore.
shoot is about 75 feet kelow the surface. East-southeast.'-
from the Tip Top at the cement foundations for the Tom Reed
Mill on the small hill east of town is the Ben Harrison ore
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shoot (250,000 T grading 0.70 o/T Au). Surface expression
of this ore shoot is a weakly silicified ledge with weakly
anomalous gold values and strong illitic alteration in the
hanging wall. Top of ore is + 150 feet below the surface.
The Tom Reed Mill processed about 2,100,000 T of ore from
the Ben Harrison, Tip Top, Aztec, Black Eagle, United
American and several other smaller ore shoots. About
1,200,000 tons of tailings remain which grade about 0.03
o/T Au. Total production from the Oatman District is about
3,800,000 tons from which was extracted 2,200,000 ounces
of gold and 800,000 ounces of silver.

A traverse from the schoolhouse will take us through
propylitically altered Oatman latite into illiticly altered
rock over the top of the United Eastern ore shoot. We will
then walk along the vein to the veined and silicified
outcrops over the Tip Top and Ben Harrison ore shoots with
associated illitically altered hanging wall Oatman latite.

Exposure of Gold Dust Vein - The Gold Dust Vein is a small
east - west vein which cuts Esperanza trachyte and is probably
the roots of the vein system. Past production was from

small, shallow pPresumably supergene enriched pods of ore in
a quartz - calcite vein.
The road splits take fork to right.

Stop sign - Intersection with highway 95 turn right.

- Stop light - Continue stralght ahead through Hollday Shores
"and Bullhead City.

Fork in road bear to left.. .

Stop sign - Intersection highway 95 and highway 68

turn left and cross Davis Dam. From here we will travel
west to view exposures of the Newberry detachment fault
as described by Mathis (1981). Viewing the extensional
features exposed along the east flank of the Newberry -
Mountains will give a better perspective of the geology
of the Black Mountains to the east. The geology of the
Oatman district is underlain by low—-angle extensional
features exposed in the Newberry Mountalns.

The Newberry detachment fault is dipping gently to the *
east at an unknown depth below your vehicle. On the left
and right are roadcuts exp051ng porphyrltlc granltlc
rocks probably equlvalent to the 1.4 - 1.5 b.y. B.P.
rapakivi granite suite that extends from WlsconSLn to ~
California (Silver and others, 1977). At 11-12 o'clock
the dark-light contact of the Newberry Mountain's detach-
ment fault can be seen. The darker Tertiary volcanics
and Precambrian granitic rocks of the upper-plate are
seen in the foreground.
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Crossing over Davis Dam - an earth and rock-fill embarkment
with a concrete spillway housing five generating units.

Davis Dam, completed in 1953, rises to a structural height of
200' creating a 67 mile long, narrow reservoir (Lake Mohave)
extending through Pyramid, Painted, El1 Dorado and Black
Canyons to Hoover Dam. The rated capacity for each of the
generating units is 48,000 Kilowatts, or 62,200 horsepower.

Precambrian granites unconformably overlain and in high-angle
contact with Tertiary volcanics and interbedded sediments can
be seen to the west. These primarily volcanic strata dip
approximately 40- 60° to the west southwest and are truncated
at depth by the underlying detachment fault to be viewed at

Stops 3 and 4.

Prepare to turn left off of Nevada State Highway 163 on the
Needles Highway. .

Turn left cntd the Needles Highway south.toward Big Bend.

At 1-2 o'clock greenish-gray lower-plate rocks of the
Newberry detachment fault can be seen in the foreground.

In the background is a view of the ramp-like geometry of the
Dead Mountains. Mapping by geologists with the Southern
Pacific Railroad revealed the presence of low-angle fault
zones at a number of localities along the flanks of the
range. Rocks which underly these low-angle faults make

up the bulk of the range and consist largely of meta-
sedimentary gneisses intruded by late Mesozoic plutonic
rocks. Rocks hanging wall to these low-angle faults. are
primarily steeply tilted redbeds with minor andesitic

flows and agglomerates. A mid-Tertiary age for these
low-angle structures is supported by thermal resetting of
the K-Ar system in the Precambrian(?) metasedimentary rocks
near the fault zones. At the south end of the range,
Martin and others (1981) obtained a K-Ar age of 25.2 + 2.0
m.y. B.P. from plagiclose in the gneisses. Similar isotopic
resetting of the K-Ar system is- present beneath many -
detachment faults in the desert southwest (Hartln and others,

1981, 1982)

Gamblers sprawl on right. At 11l o'clock a small outcrop
of reddish brown upper-plate Precambrian granites. At 12-3
o'clock are the greenish-gray, lower-plate rocks with an
east-dipping fracture foliation subparallel to the Newberry
detachment. :

Turn right onto dirt road leading to the Bureau of
Reclamation rock quarry. Park vehicles in clearing near
highway and around substation. Stop 1 Walk 300 yards to
the SW to view exposures of the Newberry detachment. The.
detachment here separates a reddish-brown upper-plate of -
granodiorite, from a lower-plate consisting of greenish-
grey crystalline assemblages. Structures such as this .
along the east flank of the Newberry Mountains were first =
mapped as thrust faults by Volborth(1973) and later
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interpreted as low-angle extensional faults (detachment
faults) by Mathis (1982). Mathis (1982) documents very
nicely that the major low-angle fault and the normal
faulting and rotation of upper-plate units are genetically
related to mid-Tertiary extensional tectonism.

The detachment fault separates an upper-plate assemblage of
Tertiary volcanic rocks and 1.4 - 1.5 b.y.B.P. coarse-grained
granitic rocks exhibiting a well-developed rapakivi texture,
from a lower-plate composed of older schists and banded
gneisses, 1.4 -1.5 b.y.B.P. orthoclase-rich rapakivi

granites, and Mesozoic muscovite/garnet-bearing peraluminous
granitic rocks (Veclkroth, 1973; Lcncwell, 1963: Mathis, 1982).

On the basis of fission-track age dating, Volborth (1973),
interpreted the lower-plate rapakivi granites to be Tertiary

in age. This age was reinterpreted by Mathis (1982) to represent
the age of thermal resetting during mid-Tertiary extensional
tectonism. A’ K-Ar age of 12m.y.B.P. of the lower-plate granitic
rocks just below the main detachment fault corresponds wall with
the mid-Tertiary thermal resetting that affected many areas
throughout the detachment terrane (Martin and others, 1980,

1981). :

If times permits, we will walk along the fault up to the

first bench in the Bureau of Reclamation rock guarryv. Exposures
in the quarry reveal a large number of anastomosing low-angle
fractures and faults that have developed subparallel to

the detachment fault. These fault patterns were studied

by -Adams (1984). . o : L
Return to vehicles and travel NE acain along the Needles

Highway back to Highway 163. = - T - -

Turn west onAHighway 163. After turning left on to the
highway, off to the right upper-plate Precambrian granites
and Tertiary volcanics can be seen in the area of Davis Dam.

Turn richt off Hichway 163 on to the dirt road heading N
along the E flank of the Newberry Mountains.. Wwhile ériving
along the pediment-outcrop interface, notice the lcw-dipring
fracture foliation and chloritic alteration develczed in the
lcwer-plate Precambrian rocks. ; '

Stop 4 Park vehicles in larce, flat area cf vediment c¢ravels
to the east and west of the dirt rcad. rTrom nhere walk N tc
view exposures of the Newberrv detachment fault and attendanz
chlorite breccias and microbreccias. - b .
The primary structural elements accommodating extznsion a=
=hg Lewberry's can be édivided into Five zones Ircm teo to
Scttom: _ :
by Complex svstems of zarntithetic and Synthetic, hizh-
zngie ncormzl Zfaulis zreoducing reta=ica argd zxtensicn
P - v~ - - =, - -
- Pt “-—:—-:"c: =S e, .
2 The Zztachrent surizce izzels;




3) A cataclasite or microbreccia layer adjacent to
to the fault surface;

4) A chloritized, brecciated and fractured zone;

5) An anastomosing system of small-scale faults
developed in the lower-plate, beneath the main
detachment.

Exposures at this stop afford excellent examples of the
cataclasite layer. The importance of the cataclasite, or
microbreccia layer and the chlorite breccia zone is poorly
understood. The cataclasite layer, which is a brown, fine-
grained rock composed of feldspar and rock fragment porphyro-
clasts in an amorphous matrix, ranges from about one centi-
meter to several meters in thlckness and, when exhumed, often
forms a ledge-like surface immediately below the main detachment
fault. Phillips (1982), studing cataclasites from the

Whipples Mountains detachment fault, suggested that the micro-
breccia is the result of superplasticity after initial milling
by cataclastic processes. This layer probably played an
important role in reducing the coefficients of sliding friction,
essentlally "greasing the skids" allowing movement along the
main detachment surface. More importantly, it probably

played a critical role in controlling the movements of
hydrothermal solutions that produce chemically-weakened zones
and the development of high fluid pore pressures that seem to

be required for motion along the fault to have taken place.

Structurally below the microbreccia layer is a zone of chlorite
alteration and local brecciation that varies in thickness

from a few tens of meters to about 300 meters. -This 2zone

includes a hydothermally altered cataclasite zone contalnlng -
chlorite, epidote, sericite, and clay minerals that is developed
immediately beneath the microbreccia layer and ranges in

thickness from less than % to about 10 meters. The remaining
portion of the chlorite zone is simply a zone of lower-greenschist
grade metamorphism that is in places retrograde and locally
brecciated.

Standing on the Newberry detachment and looking east affords

a good perspective of the geology along the west flank of the
southern Black Mountains. The NNW-trending ridges seen in the
lower portions of the ranges east of Davis Dam are the result

of repetition of mid-Tertiary and older rocks structurally

above detachment faults. Twenty to twenty-five miles north of
Union Pass detachment faults are exposed on both the east and
west sides of the central Black Mountains, with the interior
portions of the range mostly con515tlng of lower-plate cystalline
rocks. The area around Union Pass is mostly in an upper-plate
pOSltlon, with the dips of Tertiary volcanics ranging from .
60° to nearly flat lying. There does appear, however, to be

a small fenster of lower-plate rocks exposed in the area

around the Roadside Mine E of Katherine's Landlng. Here
mid-Tertiary age low-angle faults truncate the. repeated Tertlary
sections. Weakly to highly anomalous gold values are associated
with these low-angle features and their associated high-angle
normal faults. Anaconda geologists are.currently exploring
these fault systems for their gold potential as part of a
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joint venture with Fischer-watt Mining.

Return to vehicles and head back south along the dirt road
to Highway 163.

Turn east on Eighway 163 and continue back toward Davis Dam.
Crossing the E side of Davis Dam.

Upper-plate megacrystic granites in roadcuts to left and
right. Now on Lrizona State Highway 68. Continue E toward
Union Pass and Kingman.

On the left is the turnoff leading to the Poadside Mine
(approx 2.5 miles NW along dirt road).

Optional Stop 5 North-trending fault contact dipping 40-45°

east. Hanging wall rocks are rhyolite flows exhibiting well-
developed auto breccias. 1In the area near the Roadside Mine,
rhyolite air-fall tuffs dips 50°-to the east above this

structure. The footwall rocks are locally well brecciated
Precambrian granitoid gneisses with numerous .rhyolite dikes.

Faults such as this rotating Tertiary strata appear to be truncated
by low-angle normal faults in the area 2.5 miles to the north

at the Roadside Mine.

Crossing host structure for gold mlnerallzatlon at the Arabian
Mlne. The Arabian fault zone strikes N25 - 35°E and dips about
65°SE. Eanging wall rocks consist of rhyolite welded tuffs
while the footwall is Precambrian megacrystic granite. :
Mineralization along the Arabian structure caonsists of numerous
quartz and calcite veins within a brecciated rhyolite

porphyry intruded along the Arabian structure. Drilling by
leridian Land and Mineral in a joint venture with Crown-Sutton
Resources indicates a reserve of 500,000 tons grading .06 0/T
Au-at the Arabian with higher tonnage potential for material
grading about .04 o/T Au.

Turn left on the old highway. As you cross the cattle guard you
are again approaching the NE-trending 2Arabian structure.

Crossing the Arabian structure.

- Dead ahead are two small hills capped by rhyolite tuffs on either

side of the road. The base of both hills is Precambrian
granite. The rhyolite/granite contact on both hills is dipping
toward the old highway.

Stop 6 Turn left on dirt road leading to Frisco Mine. Here .
low-dipping zones of Au quartz mineralization are being mined
by the Bonelli family. Ore at the Frisco Mine is being treated
by crushing and pulverizing followed by cyanide heap leach
techniques. See hand out for Frisco Mine.

After tour of the Frisco Mine, turn left on old highway leadlng
up to Union Pass.

i
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Winding up old highway through locally chlorite/epidote
altered Precambrian granite with a number of NNW high-angle
normal faults. Granites are locally weakly veined with
quartz and calcite. NW rhyolite dikes are also present.

Up above the east-dipping contact between the Precambrian
granite and the overlying rhyolite volcanic rocks can be seen.
Rhyolite sills have intruded along this contact.

Optional Stop 7 Shattered contact between Precambrian
granite and overlying volcanic units. Unlike the area west
of the Roadside Mine, the volcanic strata dips only gently to
the west. This indicates a growth faulting effect, with the
younger volcanics such as seen here probably unconformably
overlying more steeply tilted, older volcanics and Tertiary
sediments at depth. The 30° east-dipping contact is intruded
by a rhyolite sill with a propylitically altered andesite
porphyry in the adjacent hanging wall.

Turn left on Highway 68 heading east toward Kingman.
Good view of the Sacramento Valley and Mineral Park.

Five miles to north, strongly tilted volcanic units are

again exposed. Well-developed strike ridges charactarize

the topography in this area of complex upper-plate tilt
domains. Volcanic strata dip both east and west in this area
to the north. The prominant flat-lying volcanic flow to the
east around Kingman is the regionally occurring Peach Springs
tuff (17-18 m.y. old) as described by Young (1966, 1979).
Continue east toward.Kingman and intersect Interstate 40

and take I-40 E to Stockton Hill Road.

End of Road log
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DTB, 10/84
Frisco Mine
-Frisco Land and Mining Company
355 Riata Valley Rd.
Kingman, Arizona 86401
Doug Bonelli
- Introduction:

The Frisco mine is an open-pit, heap-leach gold operation located
in northwestern Arizona in the Union Pass mining district.
Frisco Land and Mining Company (FLAM Co.), a private corporation,
owns the 9 patented claims that comprise the property. One body
of ore has been mined and is presently being 1leached, and
development of another orebody is underway.

History:

- Mineralization at the Frisco was first discovered about 1893, and
the property was mined intermittently between 1893 and 1933 with
a recorded production of less than 2,000 ounces. A Canadian
individual 1leased the property in 1971, and drilled reserves
adjacent to two stopes. In 1981 he made initial steps toward
production, but abandoned the project because of small reserves.

FLAM Co. initiated feasability work in December of 1982 and

test drilled one of the two known orebodies in April of 1983.

Developement work commenced in September and the first gold was
" shipped 11 months later. ' - . a

Geology at the Mine:

A basement consisting of granite, schist, and gneiss of
preCambrian age is overlain by rhyolite and tuff of Miocene (?)
age. The rhyolite varies from about twenty to sixty feet in
thickness, and may be either a flow or a sill. The thickness of
the overlying tuff is unknown, but varies from zero to 60 feet.
at the mine site.

The mine area lies within a series of northwest-trending normal
faults. Contact relations with rocks in surrounding hills
suggest that the displacement along some of these may exceed
1000 feet. Folding (warping) occured along. a northeast-trending:
axis resulting in .the formation of a synformal .basin in the.
center of the property with both flanks dipping up to 15 degrees.

Mineralization:

The mineralization at the Frisco occurs as shallow-dipping,

kidney shaped sheets within the rhyolite. These are up to fifty

s , feet in thickness and exceed 200 feet in thier longest known

... § e dimension. The ore is a breccia cemented with quartz and

i » chalcedony with locally abundant gypsum and hematite. The gold

is contained within the chalcedony and is microscopic. Selected
drill intercepts exceed one ounce of gold per ton of rock.




Frisco Mine, Pg 2

Hydrothermal alteration is present beneath and above the ore.
Feldspars in the underlying granite are altered to clay and/or
sericite, and the rock is stained red with hematite. These
altered basement rocks contain up to .03 oz/ton gold. The
overlying tuff is altered to almost pure quartz and kaolinite,
and locally contains opaline streaks. It is not known to contain
gold.

Structural relations and geochemical sampling suggest that
hydrothermal solutions migrated up channels in faulted basement
rock, entered brecciated rhyolite, and precipitated gold and the
gangue minerals. The tuff may have served as an impervious cap
(figure 1). Brecciation of the rhyolite host with resultant
formation of open spaces may be the result of low angle faulting
in the rhyolite.

Potential exists for the discovery of additional reserves at the
property. These are believed to be concealed beneath the tuff,
and are located on the bases of silicification, hydrolytic
alteration, and the presence of sulfate minerals in the tuff.

Mining and Engineering:

Ore is drilled, blasted, and hauled (if neccesary) to the primary
crushing site. The material is crushed to miaus one inch in two .
stages of crushing and.stacked onto a stockpile at a-rate of 130
TPH. This material is fed into the secondary crushing circuit
where " it is crushed to minus ten mesh at a rate of 30 TPH.
This fine ..material is then fed intc the ‘agglomerating - circuit
where it 1is rolled in a drum with lime and a cyanide solution
prior to loading onto a pad.

Two 1leach pads are used, each capablé of holding four to six
thousand tons of material. One pad is loaded and leached while
the other is flushed with fresh water and stripped.

Pregnant solutions are collected in a pond and then pumped
through a series of four carbon columns to collect the gold.
This barren solution is collected in another pond prior to re-
application to the heap. The carbon columns are periodically
removed from the circuit and the carbon is stripped of the gold
it contains.







éﬂ"/ ﬁ"kmaaﬂ and 001& /\IJIM{{,M[')

Allommenited Mot we ok o /a«d;.
L af U Cpfmem + Kathens, Oisticty |

TO: Randy Moore

FROM: Laurence Gaborit

DATE: October 3, 1994

SUBJECT: Third Quarter Report, 1994

SUMMARY

Copper Generative: The Granite Gap, San Simon, Apache No. 2,
and Steeple Rock districts located in
Hidalgo and Grant County, New Mexico have
been reviewed for their economic
potential. Further investigation is
recommended in the Steeple Rock district.
The exotic copper occurrence at Chocolate
Peak is too small and of too low grade to
be pursued any further. Initial land
status review is currently underway in
the Oatman and Katherine gold districts
of Mohave County, Arizona.

Coppercrete Project: Two holes totaling 700 feet were drilled

at Coppercrete. No significant
mineralization was encountered.

304 - COPPER GENERATIVE PROGRAM

Several mining districts in Hidalgo and Grant Counties, New Mexico,
have been reviewed for their economic potential. It has been
recognized that many porphyry bodies are mid-Tertiary rather than
Laramide, and are associated to cauldrons, i.e., Granite Gap, San
Simon, Apache No. 2, and Steeple Rock districts. Metal production
associated with mid-Tertiary cauldrons and intrusions has been
insignificant so far when compared to production of Laramide
porphyry copper deposits like Santa Rita or Tyrone.

Granite Gap & San Simon Districts, Hidalgo County, NM: These
districts lie on a faulted arch in which mid-Tertiary volcanic
rocks flank pre-Tertiary rocks. At Granite Gap, galena and oxidized
lead-silver ores replace Paleozoic limestone near quartz-monzonite
porphyry dikes. These hydrothermal veins are parallel to the
Lordsburg-Tyrone porphyry copper trend. Further investigation from
published literature reveals that these dikes are mid-Tertiary age
(30-31 my) and not Laramide. A USGS study showed that the ore
deposits of the San Simon district are related to mid-Tertiary
calc-alkalic igneous rocks.

Apache No. 2 District, Hidalgo County, NM: The Apache No. 2 mining
district is located 10 km south of Hachita, New Mexico. - The
district is characterized by copper-bearing skarns associated with
monzonite and rhyolite dikes dated at 27 my (mid-Tertiary). A
review of Cambior’s file on the Apache No. 2 district indicates
very little economic potential for the area. :




Steeple Rock District, Grant County, NM: Steeple Rock district is
located approximately 13 miles northeast of Duncan, Arizona. The
region is principally composed of Tertiary volcanic and intrusive
rocks. The area is characterized by widespread hydrothermal
mineralization which produced silica veins, knobs, and caps, and
argillic alteration. The district is primarily known as a gold and
silver producer. The ore deposits of the Steeple Rock district are
associated to mid-Tertiary calc-alkalic igneous rocks.

A master thesis describing the geology and ore deposits of the
Steeple Rock area suggests that argillic alteration observed in the
Bitter Creek area may indicate a possible porphyry copper deposit.
The thesis will be acquired in order to evaluate that possibility.

Chocolate Peak, Hidalgo County, NM: The area was examined last
year as an exotic copper target. A further evaluation was
warranted after more data was collected on these prospects at the
Anaconda Library.

At the Curiosity Prospect, oxide copper mineralization, mainly
chrysocolla and wad, occur in a coarse poorly sorted conglomerate.
Anaconda reported a resource of 4 million tons at .1% Cu (drilled
by Freeport Mining Company[?]) covering an area of 1500’ x 600’.
Anaconda apparently drilled a 200’ hole in the oxide copper area.
The hole reportedly assayed several tenths Cu over its length.
Sampling traverses by Anaconda (1971) north, west, and southeast of
the prospect indicated that background Cu values in the
conglomerate are less than 100 ppm. According to their reports,
neither magnetics, IP, nor gravity have aided in the location of
zones of mineralization or alteration.

Further study of this prospect suggests that the copper oxide body
is a rotated slide block. Anaconda’s work was indicative of a west
to west/southwest origination of the body from its present
position. If that is the case, gravity data suggest that the
thickness of the conglomerated and pediment gravels may be in the
order of 1,000 feet or less. The fault which bounds the
mineralized conglomerate to the east shows no obvious copper
mineralization and probably did not serve as a conduit for
mineralizing solutions. East of the fault, the Precambrian granite
shows only weak propylitic alteration and mineralization.
Exploration of the Chocolate Peak area will not be pursued further.

Oatman and Katherine Districts, Mohave County, AZ: The Oatman
district is located 29 miles SW of Kingman, Arizona. Total
production for the Oatman district was about 2.2 million ounces Au
and 800,000 ounces Ag. The Katherine district is approximately 15
miles northwest of Oatman. The gold-bearing quartz-calcite veins
in both districts are spacially related to rhyolite dikes and
plugs. During the mid 1980’s considerable renewed interest in both
districts triggered intense exploration efforts by several major
companies. A major part of the district was controlled by Fisher-
Watt Mining who had an ongoing exploration program for several
years.




During the 1990’s not much exploration activity has been reported

from either district. The Oatman and Katherine districts show
remaining reserves of at least 357,000 ounces of gold (based on
data from Cambior’s files). After discussing the economic

potential of both districts with Gary Parkison and Dale Armstrong,
I think that we should pursue targeting efforts in these districts.
I recommend a land status review followed by a field visit in these
districts.

A summary of the recent exploration and reported reserves is given
below. It has to be noted that mineralization in the Oatman
district is largely confined to high-angle vein structures while in
the Katherine district mineralization occurs in both high-angle
veins and low-angle structures. The Katherine district has
received particular attention by several major companies in the
past because of the potential for low-grade bulk minable deposits.
The area is also mostly covered by pediment gravels, and it is
unknown at this point how much exploration effort focused in this
environment.

Oatman District

Gold Road Mine: The mine was closed in 1942 by War Board Order,
reported reserves remained of about 250,000 tons of .25 oz/t Au
(62,500 ounces). Past production is reported at 1.5 MT grading .32
oz/t Au. The property was submitted to Cambior by Amwest

Exploration Company in January, 1992.

United Western Mine: The mine produced 40,000 tons grading .30
oz/t Au prior to closure in 1940. Drilling by Fisher-Watt Mining
indicated a reserve of 225,662 tons of .263 oz/t Au (59,349
ounces). The property is now controlled by Sun River Gold Ltd. (as
of November, 1990). 1In 1988, Sun River was conducting a 10,000
foot diamond drill program to augment the current reserves.
Results from that drilling program are unknown.

United Eastern Mine: The mine produced 550,000 tons grading 1.10
oz/t Au. Fisher-Watt Mining and Hecla Mining Co. reported reserves
calculated from drill hole data of 200,000 tons of .20 oz/t Au
(40,000 ounces) in 1983. v

Tom Reed Mill: About 1.2 MT of tailings remain which grade about
.03 oz/t Au (1984). It is not known if these tailings have been
processed through a cyanide mill. _

Midnight Mine: Goldstream Resources Ltd. and JV partner Azkan
Technology Inc. reported reserves of 125,000 tons grading .21 oz/t
Au (26,250 ounces). Further drilling has been done to expand those
reserves but results are unknown. '

Katherine District

Moss Mine: Results from a 5,000 foot drilling program in 20 holes
on the Mossback properties by Sutton Resources Ltd. indicated no




significant intersections (1985). Reserves are reported as 2 MT of
.065 oz/t Au (1991).

Arabian Mine: Meridian Land and Mineral in a joint venture with
Crown-Sutton Resources indicated a reserve of 500,000 tons grading
.06 oz/t Au (30,000 ounces). Metallurgical tests have given a 90%
recovery. A low stripping ratio has been indicated for an open
pit.

Frisco Property: A report from 1984 states the Frisco Property as
an open-pit heap leach operation controlled by Frisco Land and
Mining Company. In 1988 Gerle Gold and JV partner Mahogany
Minerals Resources Inc. reported reserves of 400,000 tons of .06
oz/t Au (24,000 ounces) with a strip ratio of 2:1. Previous heap
leach operations treated 60,000 tons grading .058 oz/t Au with
recoveries of 60 to 70%.

Tin Cup (Secret Pass Property): Fisher-Watt Mining and JV partner

International Prospector Corp. reported reserves of 653,000 tons.

grading .07 oz/t Au (45,710 ounces). In 1988 a preliminary
feasibility study indicated reserves of 356,376 tons grading .109
oz/t Au (38,845 ounces). The FM zone is estimated to contain
reserves of 107,000 tons grading .053 oz/t Au. In 1991, reported
reserves for the Tin Cup and FM zones were 653,000 tons of .070
oz/t Au (46,000 ounces). Also, in 1991, Silver Talon Mines Ltd.
entered into a joint venture with Santa Fe Pacific Mining Inc. The
company focused on the deeper part of the Tin Cup zone.

Roadside Mine: Anaconda Minerals was exploring the Roadside mine
in the mid 1980‘s as a joint venture with Fisher-Watt Mining. A
1983 report from Fisher-Watt indicated a reserve of 75,000 tons of
.042 o0z/t Au (3,150 ounces). Additional reserve potential
estimated from Fisher-Watt is 1 to 2 MT grading .05 oz/t Au
amenable to open-pit heap leach technology.

Tyro Mine: Fisher-Watt Mining and Hecla Mining Co. have reported
reserves of 300,000 tons of .10 oz/t Au (30,000 ounces) in 1983.

Oother companies hold land positions in the district but results’
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