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WHITE ELEPHANT PROPERTY
Mohave County, Arizona

Location -~ The White Elephant property is located in the White

Hills of northwestern Mohave County, Arizona. It
lies approximately 80 miles southeast of Las Vegas,
Nevada and 65 miles north of Kingman, Arizona. The
property is wholly within Sections 20 and 30; T29N,
R18W. Access to the area from U.S. highway 93 is by
way of the Pierce Ferry road for about 22 miles and
then the Hualapai Wash road for another seven miles.
Numerous four wheel-drive vehicle roads and trails in
washes provide access on the property itself.

The White Elephant property is located on the Garnet
Mountain and Senator Mountain l5-minute topographic
sheets.

Land Status - The property consists of 72 lode claims (PAT 1-72)

that were located in April, 1989. PAT 1 through PAT 36
are located in Section 30, and PAT 37 through PAT 72
are in Section 20. The property is situated within a
checkerboard of Santa Fe Pacific Land Co. holdings that
normally includes the odd-numbered Sections. Numerous
lode and placer claims are located in all directions
around the White Elephant property for at least several
miles.

Historic Activities - The White Elephant property is within the

Gold Basin mining district. Gold was first discovered
there in the early 1870's. Production records from the
1870's to 1900 are non-existent, but from the amount of
ore extracted from at least six different mines, an
estimated 25,000 to 50,000 ounces of gold were produced.
Recorded metal production for the period from 1901 to
1942 is nearly 15,000 ounces of gold. Since that time
there was probably another couple of thousand ounces
recovered, mainly from the richer portions of extensive
low~grade placer deposits.

The Gold Hill mine, located about a mile northeast of
the White Elephant property, was a producer of gold
ores from 1930 to 1942. Ore from the mine was probably



treated at the Malco mill, a cyanide-flotation plant
designed to extract gold from sulfide ores. Some of
the ore at the Gold Hill mine was mined from a strand
of the northeast trending White Elephant shear zZone,

a geologic feature that will be discussed later in this
report.

Small-scale placer mining occurred on and immediately
adjacent to the White Elephant property. Source(s)

for this gold is not readily apparent though mineralized
veins and altered zones along the large White Elephant
shear zone are strong suspects. Small prospect pits

and trenches are widely scattered along this extensively
covered structural zone indicating the past search for
lode deposits.

General Geology - The Gold Basin mining district is in the southern

Basin and Range province, approximately 15 miles west of
the southwestern edge of the Colorado Plateau. It is

in an uplifted region of structurally complex Early
Proterozoic basement rocks located near the leading edge
of the North American Precambrian crustal plate. It
also coincides with the Paleozoic miogeoclinal hinge
zone and the Mesozoic Sevier orogenic belt. The north-
west trending grain of the Walker Lane tectonic feature
as well as the Las Vegas shear zone project into the
Gold Basin area.

A thick and complexly deformed sequence of Early Protero-
zoic (1.7-1.8 b.y.) gneisses and schists dominate the
geologic picture in the Gold Basin district (see ac-
companying regional geologic map). Biotite bearing
quartzofeldspathic gneiss is the most common rock type.
It indicates a probable protolith largely consisting

of graywackes with subordinate amounts of arkosic clas-
tic sediments. Kyanite-biotite-quartz gneiss and sil-
limanite bearing gneiss and schist interlayered with the
biotite quartzofeldspathic gneiss probably represent
more alumina-rich pelitic sequences that were originally
interbedded with the coarser grained graywackes. Pelitic
schist and gneiss also includes a garnet-biotite-quartz-
feldspar assemblage.

Biotite-muscovite-quartz schist and biotite-amphibole
schist are sporadically present in the gneissic terrane.
Many of these rocks contain a high carbonate content
that appears to be an Fe-rich variety. Retrograde meta-
morphic affects and hydrothermal alteration have con-
verted many of these rocks into chlorite-magnetite rich



schists. These mafic schists are believed to represent
original volcanic tuffaceous materials deposited in an
Early Proterozoic volcanotectonic basin along the edge
of the North American craton.

Lesser quantities of quartz-sericite schist, tourmaline-
rich schist, metachert, and banded iron formation are
also included in the gneissic terrane. These units
probably represent original chemical sediment components

mixed with variable amounts of felsic volcanic tuffa-
ceous material and hydrothermal muddy sediments.

Intermixed with the more dominant gneisses and schists
in the Gold Basin district are numerous amphibolite
bodies that are mainly conformable with the layering

in the surrounding lithologies. The amphibolites are
extremely variable in size and shape, and they have a
highly erratic distribution within the gneissic terrane.
Relict textures and overall shapes indicate most amphi-
bolite was derived from igneous protoliths, probably
gabbroic and pyroxenitic sills and dikes. Most show
some degree of preserved chilled margins against the
enclosing rocks. Some amphibolites (especially more
schistose varieties) are undoubtedly representative of
a sedimentary protolith.

Another important suite of intrusive igneous rocks in
the Gold Basin district are gneissic granodiorite and
gneissic diorite plutons. These well-foliated rocks
were intruded into the paragneiss and orthogneiss or
their protoliths sometime before major dynamothermal
metamorphic events were completed. These rocks display
an interesting spatial relationship with a significant
number of gold bearing vein deposits, suggesting the
possibility of some genetic link.

A large mass of porphyritic monzogranite was intruded
into the gneissic terrane at about 1.6 b.y. ago. The
exposed levels of this pluton were not deformed syn-
tectonically during the main metamorphic event of the
region. Thus peak, upper amphibolite-facies were de-
veloped prior to 1.6 b.y. ago. A biotite-rich border
facies appears to define the contact zone for large
portions of this intrusive complex. The porphyritic
monzogranite hosts gold bearing quartz veins located
along northeast as well as northwest striking fissures
and fractures.

Another type of pluton of certain Proterozoic age con-
sists of foliated leucogranite that normally occurs as



conformable bodies interlayered with the gneissic rocks.
Textures in these rocks grade from medium grained equi-
granular to pegmatitic. Some leucogranites have an
intense mylonitic fabric, and those near some of the
gold prospects contain pale pink garnets.

A Cretaceous age (72 m.y.) peraluminous two-mica granite
has been intruded into the Proterozoic rocks in the
southern portion of the Gold Basin district. This plu-
ton normally has sharp contacts with the surrounding
metamorphic rocks. Several minor facies variations that
occur within this pluton are depicted by overall grain size
contrast and changes in its porphyritic nature. Some
syenitic zones are also present and usually show enrich-
ments in muscovite, K-feldspar, and fluorite. Quartz-
pyrite-muscovite veins with related carbonate and fluo-
rite enrichment have formed in some of the syenitic
rocks. '

Overall, the geologic structure in the Gold Basin dis-
trict is poorly mapped and therefore even more poorly
understood. The White Hills, themselves, are separated
from the Lost Basin Range to the east by a major basin-
and-range fault called the Hualapai Valley fault. It
trends mainly north-south on the east side of the White
Hills, but swings toward the southeast on the east side
of the southern White Hills. The east side of the Hual-
apai Valley fault is probably down-dropped relative to
the west side.

Within the White Hills the dominant fault and shear zone
trends appear to be northeastward. These structures are
probably of ancient (Proterozoic?) vintage with numerous
reactivations occurring into Tertiary times. Dominant
motions were probably strike-slip though significant
amounts of dip-slip and oblique-slip movements were also
produced along their extents. The White Elephant shear
zone, named herein, is probably the major northeast
trending structure in the Gold Basin district. This
structural zone lies along the north edge of the anom-
alously straight White Elephant Wash, a topographic
feature that is presently cut into older pediment gravels.

Northwest trending and nearly east-west striking faults
and shears also occur in the district. Relative dis-
placements across these structures are unknown though
locally they may be considerable (+1000's of feet).

One of the major structural features mapped in this re-
gion is a low-angle detachment fault extending in a very



winding course from the northern end of the White Hills
to the extreme south end. This fault crops out mainly
along the western margin of the White Hills where it

defines the eastern leading edge for low-angle detach-
ment terranes in this part of Arizona and adjacent Nevada.
This detachment zone hosts a number of the old producing

gold mines as well as significant prospects in the Gold
Basin district.

The gneissic rocks exposed in the Gold Basin district
contain highly deformed and lithologically complex se-
quences that can change abruptly over short distances.
Highly contorted and isoclinally folded units are present
everywhere, indicating the pervasive nature of the de-
formational stage(s) that occurred sometime during the
Early to Middle Proterozoic. Many of the isoclinal

folds in the district have northeast trending axes, some,
of which, plunge in that direction as well. These were
later refolded across northwesterly trending axes into
more open-style folds, perhaps during the Laramide or
even earlier. : ’

Locally pervasive cataclasite and mylonite can be ob-
served in areas of very strong shearing, such as along
the White Elephant shear zone. Such features indicate
both brittle-type deformation as well as ductile flow.
Many of the gneissic layers, and especially some of the
amphibolitic layers, display a pulling apart or boudin-
age of the original rock fabric. Obviously, these
structures were formed at deep crustal levels in the
presence of metamorphogenic fluids.

Cover rocks and unconsolidated material overlying the
Proterozoic and Cretaceous lithologies consist of a)
Tertiary volcanics and intermixed fanglomerate deposits,
b) Miocene limestones, claystones, and siltstones, c)
younger Tertiary fanglomerate deposits, and d) Recent
pediment gravels, talus, colluvium, and sand and gravels
in active stream washes.

Local Geology - Rocks exposed at the White Elephant property mainly

consist of medium to dark gray, equigranular paragneisses
that developed from a protolith dominated by graywacke
and arkosic sedimentary rocks. The overall sequence is
reminiscent of other Proterozoic-age turbidite-dominated
metaclastic basinal assemblages located in the western
Cordillera. Minor amounts of cleaner quartzitic rocks
interbedded with the gneiss suggest a possible coarsening



and thickening upward sequence, barring a completely
overturned section.

The paragneiss unit also changes upward into a sequence
of orthogneisses consisting of a lower assemblage of
mafic schists that grade upward into much more felsic
units. These rocks are considered to be metamorphosed
aquagene tuffs. Associated with some of these felsic
schists in the SW/4 of Section 30 and NW/4 of Section 29
are ferruginous, cherty-looking rocks that could be re-
crystallized chemical sediments (i.e. exhalites). The
overall thickness of these unique rocks could not be
determined, though several individual beds(?) were only
about 2 to 6 feet thick. Similar-looking rocks occur
at the Gold Hill mine in the NE/4 of Section 16.

The biotite-rich quartzofeldspathic gneiss contains
numerous interlayered masses of amphibolite, of which,
only the larger masses are shown on the geologic map

in N/2 of Section 30. These appear to be several thou-
sand feet lower in the section from the mafic and felsic
schists. They are probably metamorphosed gabbroic sills
that were emplaced in the graywacke sequence during
basin evolution. Retrograde metamorphic effects have
caused some chloritization and hematitic alteration of
these rocks; whereas, amphibolites caught in the White
Elephant shear zone show nearly complete transformation
to chlorite schist with variable amounts of associated
silicification and Fe-carbonate enrichment.

The general foliation trends in these gneissic and
schistose rocks is about N45E with dominant dips to the
southeast. Some north-northwesterly dips in Section 19
and the N/2 of Section 20 suggest a possible anticlinal
fold in this area, though conclusive evidence for such

a feature was not found. On the otherhand, if the amphi-~
bolites represent some of the lowermost units in the se-
quence of gneisses, they may approximate the position

of an eroded anticlinal fold hinge.

Intruded into the gneissic rocks in the W/2 of Section
30 is a porphyritic monzogranite. This pluton contains
a considerable amount of alteration mainly represented
by partially to completely argillized feldspars pheno-
crysts, chloritized mafic minerals, and a fine network
of quartz-Fe-carbonate-hematite- limonite veinlets.

This type of alteration is most intense where these
rocks have been highly sheared and foliated due to their
proximity to major structures.



A number of other intrusive rocks, too small to portray
on the geologic map, were observed at the White Elephant
property. Many are thin, sill-like bodies of gneissic
granodiorite that occur in the E/2 of Section 20. Simi-
lar small, tabular to lense-like bodies of leucogranite
are interlayered with the paragneisses. These may be
spatially related to pegmatite pods of quartz-K-feldspar-
muscovite mixtures that are mainly located in the N/2

of Section 20. Both the leucogranites and pegmatites
contain limonites that suggest an initial sulfide content
of at least 3 volume percent, and, locally, some jarosi-
tic outcrops indicate nearly 10 volume percent sulfide
associated with some of the intensely sheared leuco-
granites.

A broad zone, as much as a mile wide in places, contains
major northeast trending shears that cut through all the
Proterozoic lithologies at White Elephant. This zone
appears to be part of a much larger regional tectonic
feature that I am calling the White Elephant shear zone
because of its location adjacent to and paralleling the
White Elephant Wash. The shear zone is mainly character-
ized by intensely foliated and locally mylonitized gneis-
sic rocks. The main elements of the zone (i.e. master
shears) appear to cut diagonally through the central
portion of Section 30, and the south-central portion of
Section 20. Parallel shears were observed several thou-
sand feet to the northwest, and there are local indica-
tions that others are located to the southeast under
extensive cover.

Alteration is very impressive along the trend of the
White Elephant shear zone. Mylonitized rocks are largely
changed into punky mixtures of clays-hematite-carbonate
and variable amounts of quartz mixed with sericite and
limonite crusts that indicate the former presence of
sulfides. Widths for these tectonically-softened rocks
are highly variable and difficult to assess because of
the recessive way in which they weather. However,
several exposures in the central portion of Section 20
show extremely sheared and mylonitized rocks over a
cross-strike distance of nearly 200 feet, with the south-
ern edge of the zone still hidden beneath cover.

Alteration and mineralization occurring along the White
Elephant shear zone has been examined by prospectors in

the past. Several pits in Section 20 expose very in-

tensely silicified and limonite-stained rocks that con- |
tain small flecks of visible gold associated with quartz 1



veins and micro-veinlets. The host rocks are mainly
chlorite-sericite-Fe-carbonate schists that show abun-
dant small-scale kink-bands, and irregular crenulations.
Some thin mafic (amphibolitic?) igneous rocks in the
vicinity of the prospects are extremely silicified as
well.

In the W/2 of Section 30 the White Elephant shear zone

is complicated by northwest trending sets of cross-
fractures and a significant amount of low-angle shears

and crush zones. These are also altered (quartz-sericite-
Fe-carbonate) and have been prospected in the past. Small

pPlacer operations were located around these anomalously
altered and sheared areas. :

Most of the placer mining in the White Elephant Wash
area took place in Sections 28 and 29. However, a sig-
nificant amount of work was also conducted in the SE/4
of Section 20 and SW/4 of Section 21. The gold in these
placers could have been derived from the main White
Elephant shear zone, though some may have also came from
gold-enriched lithologies associated with the mafic and
felsic schists and orthogneisses in the same vicinity.
Both the White Elephant shear zone and the metavolcanic
rocks appear to merge with one another near the eastern
edge of Section 20.

Geochemistry - Rock chip sampling conducted at the White Elephant

property was focused along the main White Elephant shear
zone. A limited number of samples were also collected
from rocks within the belt of metavolcanic schists. Due
to the reconnaissance nature of the initial examination,
and the limited exposures of mineralized rocks, the
sampling was mainly random but concentrated in areas
where some visually anomalous characteristics (e.g. sil-
icification, limonite-staining, etc.) could be found.

Results from sampling along the White Elephant shear zone
indicate a gold-enriched area extending from the NE/4 of
Section 30 northeastward across Section 20. Anomalous
values range from 100 ppb to over 10,000 ppb Au. The
apparent high-grade (+1000 ppb) samples represent rocks
containing visual quartz-limonite veins associated with
the highly sheared and locally mylonitized gneissic lith-
ologies. Several of these high-grade samples were col-
lected from obviously mineralized rocks found at old
prospects.

Gold values along the White Elephant shear zone in the
W/2 of Section 30 are surprisingly low since the rocks
appear very similar to those containing anomalous gold



farther to the northeast. On the otherhand, arsenic
values are very anomalous (100-2000 ppm) in the western
portion of Section 30, and in a small area near the NE-
corner of the same Section. These may suggest some pri-
mary zonation of metals along the shear zone, or perhaps
even a plunge for the mineral system. Another possibil-~
ity would be some relationship between arsenic and the
porphyritic monzogranite located in the same general
vicinity.

The high arsenic areas also coincide with very anomalous
amounts of base metals (Cu,Pb,Zn,Sb) and silver. Similar-
ly, the high gold values detected in Section 20 coincide
with anomalous molybdenum values (50-600 ppm). These
relationships seemingly support the notion that the min-

‘ eral system located along the White Elephant shear zone

is distinctly zoned in a lateral sense, and perhaps is
even zoned vertically as well.

The anomalous gold values found in samples from the meta-
volcanic stratigraphy do not show the same strongly anom-
alous values for associated arsenic and base metals,
except possibly for copper.

The likelihood of geochemical domains related to the
various lithologies found along the White Elephant shear
zone was not addressed in the preliminary assessment of
the property. A much more detailed sampling program
would be necessary in order to assess any such relation-
ships. However, it can be safely stated, at this point,
that gold enriched rocks show at least some degree of
hydrothermal alteration accompanied by a suspected anom-
alous amount of sulfide minerals as indicated by the
abundance and type of limonites that are present. Gold
contents of rocks in the shear zone may also be related
to several different types of veins.

Quartz-muscovite-Fe-carbonate veins nearly always have
anomalously high gold contents. Quartz-limonite (after
sulfide) veins may only have high base metal contents,
with gold being absent. Quartz-chlorite-Fe-carbonate
veins may or may not have high gold contents. 1In general,
there is nearly always some detectable gold in samples
that contain at least 5-10 volume percent Fe-rich car-
bonates. ‘

Finally, there also appears to be a strong relationship
between high gold values and rocks containing some amount
of leucogranite, especially if it is pegmatitic. This
relationship needs further study.




Target Typé - At least two target areas are recognized at the

White Elephant property. Probably the most obvious

is that associated with the White Elephant shear zone.
This target area is at least 5000 feet long, and perhaps
as much as 15,000 feet in length. The width of the
target area probably varies between 1000 and 2000 feet.

Individual targets within the White Elephant shear zone

- need further refinement. 1In order to do so, some ideas

regarding the type(s) of targets that might be expected
should be proposed.

Metamorphogenic gold deposits located along major shear
zones are one of the most common types of gold deposits
known, especially in Precambrian terranes. These types
of deposits normally form in some portion of a major
shear zone that facilitated the focusing of large vol-
umes of gold-enriched fluids during the mineralizing
process. Typically, such focused flow occurs in dila-
tional zones created by a) bends along the strike of
the shear zone, b) separation wedges formed near the
junctions with strong cross-structures, or c) where
dense networks of extension fractures develop between
anastomosing branches of complex shear zones. Focused
fluid-flow can also be achieved where a "heat pump"
drives the fluid into some brittley-fractured portion
of the tectonic zone. All of these conditions can be
enhanced when the process of mineralization takes place
near the transition between brittle and ductile styles
of deformation.

The gold anomalous area situated along the White Elephant
shear zone in Section 20 may coincide with both a bend
in the zone and a locus of cross-structures. Wrenching
along the zone in this area could have created pull-
apart extensional areas where fluids from metamorphic
dehydration reactions could have been concentrated.
Such fluids may have been derived from lithologies con-
taining preconcentrated amounts of gold, such as vol-
canogenic-hydrothermal sediments or simply other rocks
within the shear zone that were mineralized during ear-
lier events. Gold precipitated from metamorphogenic
fluids moving through the shear zone was probably ac-
companied by the formation of sulfides, carbonates, and
K-rich silicates. These could serve as diagnostic min-
eral associations for defining specific targets along
the White Elephant shear 2zone.

The second important target area coincides with the
distribution of volcanogenic components in the gneissic

- 10 -



terrane. A belt of these rocks has been identified in
the SE/4 of Section 30 extending northeastward along the
regional strike direction to the SE/4 of Section 20.

The same belt of rocks is unmapped farther to the north-
east but probably extends to the Gold Hill mine where
similar lithologies have been recognized.

Before specific targets can be identified in the belt
containing volcanogenic rocks, a detailed lithofacies
map will be required. Differentiation between mafic

and felsic components as well as probable chemical sed-
iment bearing units should produce favorable target
stratigraphy. A further step to target identification
would then be to determine the lithogeochemical sig-
natures .of the key rock units. Any primary syngenetic,
stratiform deposit is likely to have been enriched in
other diagnostic elements. Some may have been relatively
more mobile than gold in the original ore-forming system,
thus leading to halo signatures.

A third, and also quite obvious target area, is where the
White Elephant shear zone and the belt of volcanogenic
rocks merge together, i.e. the E/2 of Section 20.
Interestingly, this area contains a significant amount

of leucogranite as narrow, conformable bands within the
the intensely sheared gneissic rocks. Felsic pegmatites
are also present in the same vicinity. Both the leuco-
granite and pegmatitic rocks contain anomalous gold con-
tents in this area. Could they represent a gold-enriched
metamorphic component derived from a protolith contain-
ing preconcentrated amounts of gold?

Finally, the area of anomalous arsenic and base metal
values in the W/2 of Section 30 should be more thoroughly
evaluated. Specifically, the wallrocks around the por-
phyritc monzogranite should be mapped in detail and ex-
tensively sampled. A possible target type in this set-
ting could be the combined effect of a stockwork of
mineralized quartz-muscovite-carbonate veinlets within
the intrusive (near its margins), and a gold-enriched
fracture system in the contact halo with the surrounding
gneisses, schists, and amphibolites.

- 11 -
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DESCRIPTION OF MAP UNITS
Sed! y dep Q V)= Includes sand and gravel along
active h talus, coll poorly consolidated
fangk ly being d d. and landslide d
also may include extensive high-level fanglomeratic deposits, west
of Grand Wash Cliffs in general area of Grapevine Mesa, tha: may
be T y and (or) Q y in age

vy and (or) Tertiary)—Locally derived

d that include mostly clasts of metamorphic

rock th. h of S M and that do not
clasts of k or any bedded ufls

Muddy Creek Formation (Tertiary)

Hual L Member = Includes Il interbedded with
thin beds of limy cl; and sil . Weathered
limestone beds have a predominantly reddish color and form steep
cliffs where they are dissected by Hualapai Wash

Tmb{ Basalt— As shown, flows at Senator Mountain, near west edge
of map area, and at Iron Spring Basin, near east edge. Basalt in
these two areas correlates probably with basait flows (not shown)
that conformably underlie the Hual Li Member and
also are Interbedded with fangk of the Muddy Creek For-
mation near northwest corner of map ares. Whole.rock K-Ar age
determination of basait from this area yields age of 10.9 Ma (see
section by E.H. McKee, this report)

[mi] rens Alloviel fonglomeratic depasits that iaclede cos.

U d: ) di and locally abundant
gypsum lenses. Locally Includn lenses and beds of rhyolitic wfl
and, as shown near southwest corner of map area, hnglomeule
mapped previously by Blacet (1975) as unit Tt. Unit is also intruded
by minor basalt dikes, lly in g | area of S Moun-
tain. Near northwest corner of map area, unit includes well-
exposed flows of basalt

Volcanic rocks (Tertiary)—Includes mostly andesi Map unit near

northwest corner of map area internaily is highly broken by
numerous (aults, and near here, unit aiso includes air-fall tuff and
uddhh-hrown sandstone interbedded with chaotic sedimentary
d of | of Enly Pmlerotole gnelu In
places. unit also includ: por d
and basalt flows and breccia and ovenll minor amounts of tightly
cemented volcaniclastic rocks. Flow layering and bedding gener-
ally dip at angles of 35° in contrast with shallow dips of about 5°
in f bly lying basal fangl of the Muddy
Creek Formation. Age ranges of 11.8 to 14.6 Ma are reported near
type section of the Mount Davis Voicanics (Anderson and others,
1972), wh K-Ar age deter tion on dine from air-(all
tuff near Salt Creek Wash in northwestern part of area yields age
of 15.4 Ma. The volcanic rocks may be equivalent of the Mount
Davis Volcanics or the Patsy Mine Volcanics (see section by LL.H.
McKee. this report).

- Rhyolitic twff di y rocks and fangl (Tertiary)

Includes well-bedded mudflows and rhyolitic tuffaceous sedimen-
tary rocks and minor amounts of (anglomerate. Crops out as steep-
ly dippi of rocks, bounded by north-striking fauits, near
south cnd of Lost Basin Range. Possibly equivalent to the Mount
Davis Volcanics

- Fanglomerate (Tertiary) — Coarse fanglomeratic deposits that locally
include landslide or mudfiow breccia. Overlain unconformably by
hnglomeum deposits of the Muddy Creek Formation, and ap-

lated with and possibly eq | to the
' Mounl Davu Volcanics
I IT ! gl [( )=Includes mostly highly
biotite 9 and some minor
of felsic g di and ltered
blotite g Some facles are fluorite bearing.
Porph in as much as § percent quartz
h ysts. In places, very weakly defined primary lay-
— ering of di lly oriented p feld and biotite
‘ HU]‘ di v rocks, undivided (Pak Includes Cambrian Tapeats

Sandstone, Bright Angel Shale, and Muav Limestone
Diabase (Middle Proterozoic)=Includes normally zoned laths of

m Gunodlorllc bordel (acies of porphyritic monzogranite (Early Pro-
diort lhll ud bl pvopomon- of

. 4

tond,

biotite, h

Includ

less and povphvvlllc
monzogranite phases. l.ocnllv coarse gulncd and upuuly por-

P

phyritic. Porphyrmc h show p par p y
setin blende-biotite hypid hi [
matrix that is very magnetite rich. Crops out along wul and
h flanks of G ] as mafic border facies of por-
phyritic monzogranite of Garnet Mountain. Found as
homogeneous discrete bodies and also in the mixed granodiorite
complex (Xgc)
. Blomc (Early P )=—Includes a h
light-gray, fine-grained monzogranite and some porphyritic facles
feld and quartz phenocrysts. Crops out

th h of G M and in the southern part of
the Gold Basin ing d In hern Gold Basin dlstrict,
forms host rock for fi b quart; b
veins, p bly Late C in age, some of which con-

tain visible goid

L_X_T-n_-_ll ite (Early P )=Typically light.

gray rock and itic. Partly chiorit-
Iud hmm m.lu up less then 5 percent of most outcrops. Crops

out as d d along front of Garnet
Mountain. Where well exposed, contacts with porphyritic mon-
of G M (Xpm) show irregular dike ofishoots
of hyritic ite of Garnet M. cutting | ik
maonzogranite
- Mixed granodiori lex (Early P )=Ci unit that
includes mainly g diorite (Xgd), some of which is porphyritic,

and porphyritic monzogranite of Garnet Mountain (Xpm). Also in-
cludes some leucocratic monzogranite (Xim)

|x“|.. ssic granodiorite (Early P
dium-gray-green rock highly varlable alkali feld

to plagioclase ratios. Biotite makes up about 20 volume pescent
of unit. Crops out in elongate body in southern White Hills

El-— g (Early P; )= Includes c: d &

to pegmatitic leucogranite that feld
phenocrysts as much as 8 cm wide. Largest mass is 1-km-long
slll cropping out 3 km h of Cycl mine. Stringers several

G 0 W.loliated

101 1, h b

s wide p '] mudn ol the gnelss
(Xgn). Fabrics gude lmm {J {] defe d to | b
mylonm: Noullusl of Gold Hill minc. large sills of mmamlc
in abund and grade into com.
plexes of migmatitic leucogranite (Xml). Most facies show modal
compositions thai plot In the field of granite: some outcrops of
Issic | g garnet

- Feldspar gnclu (Early Pmuroxolc)-thnnlly. light gray to light
kish gray; P h and typified by a
gly i d (abric. Includes minor of hibolite,
mahc ¢ gnctu, highly lated quartz line schist, and tour-
malinite. Crops out in a S-km-long and 0.8-km-wide sliver,
bounded by faults in southern Lost Basin Range. Cut by quartz-

feldspar veins, some of which contain gold
@ Migmatitic | i plex (Early P! ic)—Composite unit
that includes swarms of leucogranite (Xi}, aplite, and pegmatite
dikes. together with pegmatoid quartz veins all cutting gnelss
(Xgn). Complex and highly deformed by a ductile (mylonitic and

gneissic) style of deformation

m Gneiss (Early P ic) = Includ: bly phosed gneiss
and some metaquartzite in northern parts ol the Lost Basin Range,
and in northern White Hills. Exposed sequence of gneiss in
southern parts of the Lost Basin Range includes abundant

basite and hiboll partly of gabbro,

J hrlite, diab and basal
Intruded to varying degrees by porph g of Garnet
Mountain ( Xpm), biotite 9! (Xbm), | atic mon.

granite { Xim), | (X)), and diab {ydb)

m Migmatitic gneiss (Early Proterozoic)—Composite unit that includes
mostly gneiss (Xgn) ded to ying deg by porphyritic
m te of Garnet M, (Xpm), biotite monzogranite

plnglotlau set in very fine g d matrix of granules of (Xbm), and granodiorite (Xgd)

i(s) and clinopy Close to chilled margins of some E Mi ite (Early P )=Composite unit that includes mostly
fresh outcrops of undeformed disbase. olivine is found In concen- medium-grained, -vunlv porphyritic monzogranite of Garnet
trations of as much as 10 volume p . Small of fine- M (Xpm) b ded into gneiss (Xgn)

d diabase crop out sporadically in Early Pr [ ,
and metamorphic rocks. Most extensive exposures are lboul 2km
east of Garnet M Subophitic are domi Lower
chllhd mnglno of some ll“l eonllln sparse hornblende and biotite ?Contact—Queried where locati |

P d to be ! with the diabase of Fault—Dashed where approximately located: dotted where concealed

Slerra Ancha, Ariz., having an emplacement age of 1,150 Ma
(Siiver, 1963)

- Polphyrmc 9! of G t M in (Early :‘

large feld
in a light-pinkish.gray. 8 d hypldlomorphk grnund-
mass. Many exp show tabular p ysts as much as 10
<m long. Some ph are pred ly sub h seriate
and show an al | gradation in ||n of their euhedral
feld: h y Mul widely exposed mass crops
out In the lﬂnul ares of Garnet M in the h

part of the ares, and extends discontinuously trom there to north
along the low hills leading to Grand Wash Cliffis. Dated by Wasser-

hira and | annhare 110681 1n he nhnut | AAOD Ma

b ? Detachment fault — Dashed where approximately located; dotied where
concealed: queried where uncertain. Sewteeth on upper plate

] Lode-gold lucatity = Collected for this report or observed (see Blacet,

1975; and section by J.C. Antweiler and W.L. Campbell. this

report)
seeeo? | luurnte occurrence—CQuter limi observed elther in veins ot
disseminated in the late € ica anite;

dashed where epproximetely lucated: queried where uncertain

s‘z Area of placer deposit and (or) mine
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ROADRUNNER PROPERTY
Mohave County, Arizona

Location - The Roadrunner property is located near the southeastern

corner of the White Hills in northwestern Mohave County,
approximately 65 miles north of Kingman, Arizona. Access
from Kingman is 30 miles north on U.S. highway 93 to the
Pierce Ferry road, then northeast for a distance of about
20 miles to the Malco mine road which is traveled for
about another four miles to the southern edge of the
property. There are several old mine roads on the pro-
perty as well as a number of more primitive trails pass-
able by four-wheel drive vehicles.

The Roadrunner property is located on the Garnet Moun-
tain 15-minute topographic sheet.

Land Status - ECM has staked 48 claims and is in the process of

staking approximately 28 additional claims within the
area outlined on the Land Status map. These cover

some or all of the targets identified. ECM is now ne-
gotiating with three other parties in an attempt to
acquire mining leases covering approximately 1200 acres
within the area.

Historic Activities - The Roadrunner property is within the Gold

Basin mining district of northwestern Arizona. District
production of gold since the 1870's is estimated to be
in the range of 40,000 - 60,000 ounces. Silver, copper,
and lead were also recovered from several of the mining
operations in the district.

Some of the past producing mines are located on lands
that border the ECM claims. The most important of these
were the Eldorado (SW/4 Sec.2l), Malco (SE/4 Sec.2l),
Excelsior (NW/4 Sec. 22), and the 0.K. (NW/4 Sec.28).

The ores extracted from these mines were largely con-
fined to northeast trending fissure veins hosted by
gneissic granodiorite and biotite-rich quartzofeldspathic
gneisses. At the Excelsior mine the veins occurred along
a fault separating coarse grained, porphyritic monzo-
granite from biotite-rich paragneisses. The run-of-the-
mill grade for most of these mines was 0.3 - 0.75 opt Au.



Many of the small arroyos and washes in this part of the
district were prospected for placer gold. However, no
large areas with economic concentrations were apparently
found.

General Geology - The Gold Basin district is in the southeastern
corner of the Basin and Range province and only 15 miles
west of the Colorado Plateau. It straddles a small
north trending, block-faulted range called the White Hills.
These are separated from the Virgin Mountains to the
north by the Colorado River canyon at Lake Mead.

The White Hills are cored by Early Proterozoic metamorphic
rocks that date back to at least 1.7 b.y. ago (see ac-
companying regional geologic map). This central meta-
morphic complex is mainly comprised of paragneiss with
locally significant subordinate amounts of orthogneiss.

The peak dynamothermal metamorphic event overprinted on
the gneissic and schistose rocks occurred sometime be-
fore the emplacement of large masses of porphyritic mon-
zogranite at about 1.65 b.y. ago. The regional north-
east trending gneissic and schistose foliations in these
metamorphic rocks were locally contorted into complex
fold patterns near the intrusives, as well as near some
of the larger, regional faults and shear zones.

The gneissic terrane consists of a dominant assemblage
of biotite-rich quartzofeldspathic gneiss with fairly
abundant quantities of interlayered amphibolite, bio-
tite-muscovite schist, and quartz-muscovite schist.
The protolith for these rocks is believed to have been
a thick sequence of deep-water clastics, probably dom-
inated by turbidites. Mixed within this sedimentary
sequence are metamorphosed volcanic and plutonic rocks
representing either parts of an ancient arc terrane or
a back arc tectonic basinal setting.

Gneissic diorite and granodiorite are common in the
southeastern portion of the White Hills, and especially
in the vicinity of the Roadrunner property. These well
foliated plutons were, themselves, intruded by a coarse
grained, rapakivi-type, porphyritic monzogranite at about
1.65 b.y. ago. This intrusive is generally not foliated
or only weakly foliated near some shear zones and in-
trusive contacts. However, many of the large, tabular
microcline phenocrysts show a well developed preferred
orientation that parallels the foliation in the sur-
rounding gneisses.




Leucocratic granites are quite plentiful in the southern
White Hills. Many are in sill-like bodies that were ap-
parently intruded into the gneissic rocks. These con-
formable intrusives probably belong to an older age of
igneous activity since they are well foliated and even
intensely mylonitized at some exposures. Many of the
leucogranites show a strong spatial relationship to gold
prospects throughout the Gold Basin district.

The Proterozoic rocks in the southern portions of the
White Hills were also intruded by an undeformed leuco-
cratic two-mica peraluminus granite. This pluton is
Late Cretaceous in age and comprises many smaller bodies
of aplite, episyenite, and pegmatite. Further, it re-
resents one of many such plutons that form a regionally
extensive inner-cordilleran belt of two-mica granites
extending from northeastern Washington to southeastern
Arizona. Two major gold districts in the southwestern
U.S., Mesquite and Cargo Muchacho, are associated with
igneous rocks of this type.

The major structural grain in the White Hills region
consists of north-south trending fault blocks that formed
during Mid-Tertiary extensional tectonism. These are
in turn made up of rocks exhibiting older northwest and
northeast tectonic fabrics. The northeast appear to be
more abundant or better displayed in the areas around
the Roadrunner property. Several N40-65E fault and
shear zones that cut across the property account for
rapid lithologic changes, mylonitized rock textures,
alteration, and, most importantly, localized gold oc-
currences.

A large low-angle fault is intermittently exposed through-
out portions of the southern White Hills. This detachment
structure is considered to be Miocene in age since it
involves volcanic rocks and fanglomerate deposits of that.
age. This same fault probably extends northward along

the west flank of the White Hills. Several of the larger
gold mines in the district were located within the brec-
ciated and mylonitized rocks associated with this large
regional structure.

Middle to Late Tertiary volcanics were erupted in the
region during an episode of block-faulting and local
tilting. These young igneous rocks are mainly found
along the western side of the White Hills or the eastern
side of the Lost Basin Range to the east. The Tertiary
volcanic sequences and their intercalated deposits of
coarse fanglomerates are moderately to steeply dipping



along some of the north trending normal faults.

Late Tertiary gravels are present throughout the region
as dissected alluvial fan remnants. Many of these gravel
deposits are auriferous and have yielded small, economic
Placers where they were reworked by younger stream
systems.

Local Geology - The Roadrunner property is situated in a portion of

the Gold Basin district where the geology is considerably
more complex than in the surrounding areas. Attributing
to the complexity of the area are a) at least three

major plutonic masses, b) intersecting zones of large,
regional structures, and c) multiple events that con-
tributed hydrothermal alteration products to rocks
already exhibiting both pro- and retrograde metamorphic
assemblages. Notably, the property also lies within

an area where the known gold deposits are at their
greatest density.

The central feature in the Roadrunner area is an Early
Proterozoic gneissic granodiorite. This northeasterly
elongated pluton was probably intruded as a stock into

a clastic-dominated sedimentary sequence sometime between
1.7 and 1.8 b.y. ago. Foliations in this pluton are very
well developed and conspicuously displayed in outcroppings
due to a relatively high biotite content (15 - 20 percent) .
Much of the gneissic granodiorite has been altered to a
chlorite-rich rock that also contains variable amounts

of sericite and carbonate. This alteration is frequently
found in association with gold-bearing fissure veins

that formed at dilational sites along several of the
major northeast trending fault and shear zones.

The gneissic granodiorite and rocks in immediate contact
with it are some of the most important host rocks for
gold mineralization in the southern White Hills. These
include several of the largest vein deposits in the dis-
trict which are located along the eastern fault-bounded
contact of the pluton. This contact displays rocks that
have been repeatedly disturbed by major fault movements
along northeast trending zones of weakness. The intensity
of deformation along these faults and their extension
over large distances suggest that this zone is part of a
major crustal-scale shear system that probably controlled
the emplacement of the granodiorite pluton to begin with.

The northern portion of the gneissic granodiorite hosts
an impressive number of coarsely crystalline and locally



myloni;ized leucogranite occurrences. These relatively
small igneous bodies typically contain central cores of
pegamtitic minerals, notably quartz, K-feldspar, muscovite,
biotite, Fe-carbonate, and some moderately coarse sulfides,
probably pyrite. Most leucogranite and pegmatite occur-
rences are conformable with the foliation in the grano-
diorite, but can also have highly complex shapes that

cut across the structural fabric of the host rocks. In-
terestingly, these pegmatitic rocks are frequently located
near gold prospects, especially in the S/2 of Section 16.
Here, they seem to have a higher sulfide content than
normal as indicated by the amount of limonite that has
developed on the weathered surfaces. Some of these more
Fe-stained rocks also contain appreciable amounts of
jarosite indicating that the local sulfide contents may
have exceeded 10 volume percent.

A much larger mass of leucocratic granite is present in
the E/2 of Section 20. This sill-like intrusive(?) mass
dips shallowly to the west beneath several gold prospects
as well as the Never-Get-Left gold mine located in the
SE/4 of Section 20. Some portions of this igneous rock
appear to be pervasively silicified by a vitreous, bluish-
gray quartz that locally grades into irregular networks

of thin vein-like streaks. A finely developed fibrous
amphibole may also be associated with these silicified
zones.

The pegmatites and leucogranites in the southern White
Hills could have formed as felsic differentiates from
the granodiorite magma. It is also possible that they
are genetically related to the porphyritic monzogranite
that lies mainly south of the Roadrunner property.

The large mass of coarse grained and relatively unfol-
iated monzogranite appears to host gold occurrences only
where it has been extensively deformed by large faults
and zones of intense ductile shearing. For instance,
the gold ores extracted from the Excelsior mine came
from veins located along the 1large northeast trending
fault zone that separates the monzogranite from para-
gneisses. Farther south along this same structural zone
the monzogranite is quite pervasively altered to variable
mixtures of chlorite, clays, and even sericite in some
places. These altered areas host gold-bearing vein oc-
currences that are quite different from most others in
that they also carry appreciable amounts of fluorite.

The same northeast trending fault zone that contained
the ores at the Excelsior mine broadens to the southwest



.

into at least three major segments that span a distance
of 1000 - 1500 feet in the N/2 of Section 28. Compli-
cating this wide zone of steep faults and shears are a
significant number of low-angle, westerly dipping faults.
These structures cannot be traced very far in outcrops,
usually because they either merge into the high-angle
faults, or they are terminated against them. Nonetheless,
these low-angle structures are important because they are
mineralized at a number of places in the NE/4 of Section
28. From here they project beneath cover into the ad-
jacent Sections 22 and 27.

Another important northeast trending fault zone occurs
within Section 16 and adjacent areas. A broad portion
of this zone (central portion of Section 16) is de-
fined by sheeted and mylonitized gneissic granodiorite.
Injection pegmatites also occur in this area and they
appear to be associated with a subtle but pervasive ar-
gillic alteration overprinted on the granodiorite.
Coincident with this alteration is a strong build-up

of carbonate in both the granodiorite and pegmatites.

In the SW/4 of Section 16 the northeast trending fault
zone hosts gold-bearing, high-sulfide fissure veins.
These veins also carry a strong Fe-carbonate content in
addition to a pinkish-colored carbonate that may be Mn-
rich. A weak silicification envelopes these vein oc-
currences within the fault zone, extending approximately
20 to 30 feet outward from them. Locally, there are
small stockwork-like developments of quartz-carbonate
veinlets.

On the south side of the fault zone in the same location
(SW/4 of Section 16), there is a fairly narrow band (200-
250 ft. wide) of paragneiss that shows a considerable
amount of alteration. Most of the rock has been affected
to varying degrees by hydrothermal fluids that probably
pervaded outward from the fault zone. The alteration
assemblage generally consists of variable mixtures of
chlorite-sericite-carbonatetsulfides. A weak but dis-
tinct color anomaly is also associated with these altered
rocks indicating an elevated background of probable dis-
seminated sulfides as well as Fe-carbonate. A weak sil-
icification occurs in patchy distribution throughout the
same area.
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ECM Inc.

Mining Properties

December 1, 1989

Mr. Randy Moore
Cambior USA

Suite 23

230 S. Rock Blvd.
Reno, NV 89502-2345

Dear Mr. Moore:

Enclosed is our recent report on the Roadrunner
Property dated November 1989 that you requested.

Cambior has our permission to go on these claims and
to conduct such exploratlon work as it deems advisable. 1In
return for the permission granted by this letter, Cambior will
furnish ECM: the data, if any, generated by such exploration
work; and, if requested by ECM, an accounting of the amount of
time Camblor S employees spent on such exploration work as well
as their expenses and third-party charges incurred. Cambior
understands that ECM may apply Cambior’s exploration work to
ECM’s assessment obligation on these claims.

Sincerely,

<:;z{ahmmdz45;éfdﬁf(
Thomas E. Ballard

TEB:dkh
enclosure

11605 Fowler Drive Northglenn, Colorado 80233 (303) 450-7276
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