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ASHTON COPPER-GOLD

Copper-Gold Porphyry Prospect
and:
Contact Metasomatic Massive Sulphide (Skarn) Prospect?
or:
Volcanic Associated Massive Sulphide Prospect?

Confidential Project Overview

SECTION 1.0 - Summary of Potential

With little or no doubt, the results from a two-line reconnaissance, dipole-dipole, deep-probe
induced polarization survey have identified two large sulphide systems on the Ashton Copper-
Gold property. These results along with supporting geological, geochemical, and geophysical
data portends the probability of significant economic potential.

The spatial and temporal relationships of the two sulphidé bodies which are in close proximity
to one another are, at this time, unknown.

One deposit is a very-large disseminated sulphide body which appears to lie within 150 feet from
the surface below an extremely anomalous copper-in-soils anomaly and which corresponds to
a -300 milli-Volt Self Potential (SP) anomaly, which confirms oxidizing sulphides close to the
surface specifically at that location. This clearly defined strueture goes to depth, beyond the
limits of the survey, which is 1,400 feet below surface. There is room in this single structure
to contain a geological mineral resource of the order of 400 million tonnes, or more.

In addition there is a large geophysical conductor identified as a massive suphide body

proximal to the eastern contact aureole of the disseminated sulphide body. The top of the
massive sulphide body is about 400 feet below the surface. It conforms with the 40 degree
easterly dip of the volcanic-sedimentary pile and is considered stratabound. Its top projected
vertically to surface is coincident with a long, linear, very anomalous copper-in-soils anomaly,
and a VLF-EM anomaly, itself a strong conductor. It has an estimated average conductivity-
thickness of 12.2 mhos (Siemens) which places it in the category of a massive sulphide deposit.
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The conductive body goes to depth along its dip length to beyond 420 metres (1,400 feet)
vertically from the surface. Its possible dimensions are 800 metres (2,600 feet) in strike length
by 400 metres (1,300 feet) down dip; and it could average 75 metres (250 feet), or more, in
thickness; which provides room enough to contain a geological resource of the order of 100
million tonnes, or more. It is open to the south and to depth. See Figure 1.

Given the geological setting, alteration, geochemistry, and corresponding geophysical features,
both structures are high priority exploration and drilling targets because each in its own right
could represent an economic mineral resource of substantial value.

The two large geophysical structures are found in an intense hydrothermally altered area that has
surface dimensions of at least 2 km north-south by 1.5 km east-west.

A recent review of associated anomalous gold indicatar geochemistry from the percussion
drilling assays in the propylitic zone, i.e., anomalous Au, As and Sb, shows anomalous, very
anomalous and extremely anomalous values which indicates that in all probability the
disseminated sulphide body is gold bearing.

This regional geological environment of British Columbia is known for several types of
economic mineral deposits including: copper, copper-gold, and gold deposits each of a variety
of styles. The notable copper and copper-gold deposits (5 world-class deposits) contain billions
of pounds of copper. Within this group two copper-gold deposits contained 1.2 and 2.0 million
ounces of gold respectively. The one outstanding gold-only deposit, Hedley, contained more than
2.5 million ounces of gold.

This large sulphide system could contain a mineral resource of commensurate value in copper
or in copper-gold as those found in the region. e

Albeit the deposit types within this large sulphide system require definition; the anomalous
geology, geochemistry, geophysics, alteration, and large disseminated sulphide body, and large
conductive body are classically representative of those fundamental features found associated
with world-class mineral deposits.

The task now consists of proving that the two large mineralized structures are not orebodies
rather than that they are orebodies. In effect this very recent geophysical work, has shifted the
balance of probabilities greatly towards a successful mineral discovery outcome.
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SECTION 2.0 - Discussion

The two portended mineral resources could include a_ large-tonnage low grade copper-gold
deposit within the intensely altered and mineralized intrusive complex and a medium to large
tonnage, medium to high grade copper, contact metasomatic (skarn), or volcanic associated
massive sulphide copper deposit within the contact aureole of the intrusive system. At this time
the interpretation and origin of the massive sulphide body is entirely speculative however the
writer has experienced the discovery of massive sulphides at Red Hill, near Ashcroft, in the
Permian, Cache Creek Formation, which is located about 25 miles due north.

Although speculative, this large well defined conductive body, is interpreted as a stratabound
massive sulphide body and could be as a result of spatial coincidence of a volcanic associated
sulphide deposit, deposited subsea in the Permian that was later overprinted, altered and re-
crystallized by mineral fluids from the intrusive complex emplaced sometime between the Upper
Triassic and Tertiary or: be simply a massive sulphide skarn deposit. The reason for the
anomalously high conductivity has yet to be explained.

Copper skarns associated with a porphyry environment which have the same geological
characteristics as this occurrence can contain several hundred million tonnes of ore grade
material.

The large tonnage disseminated sulpide bearing intrusive structure in plan has a somewhat
elliptical form and is clearly shown on both IP pseudo-sections by its chargeability anomaly. It
is identified as Primary IP Anomaly I in pseudosection. It may have an unmineralized or low
grade central core surrounded by an ore shell in the classic manner. At this stage however its
spatial configuration can only be based upon the interpretation of limited evidence.

The large extremely-low resistivity anomaly identified as Primary Resistivity Anomaly II in
pseudosection, represents an average calculated conductivity-thickness of 12.2 mhos. This high
conductivity fits within the envelope of expectation of a world-class massive sulphide deposit.
Supporting geophysics and geochemistry indicate that the dimensions of this body could be 75
metres in thickness by 800 metres in strike length with a down dip extension of at least 400
metres. At a specific gravity of say 3.8, characteristic for a massive sulphide deposit this
structure could contain a geological mineral resource upwards to 100 million tonnes.

It is also probable that other contact-metasomatic copper deposits could occupy the contact
aureole somewhat in ring fashion around the intrusive complex as there is also a second
significant conductivity-thickness anomaly, calculated at 2.8 mhos, identified as Resistivity
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Anomaly III in pseudosection. It is located on the north hanging-wall of the intrusive complex
with its top at about 230 metres (750 feet) below the surface, dipping steeply to the north
conforming to what appears to be the plunge direction of the sulphide body.

Economic minerals are expected to include bornite, chalcopyrite, gold, and silver, as all of
these minerals are found in skarn outcrop. Gallium :could report with the copper however this
is entirely speculation. See Appendix A.

Bulk samples from reject cuttings from three drill holes returned gallium at an average of 14
parts per million; or 14 grams of gallium per tonne. With gallium selling at about US$375.00
per kg the gross value of the gallium in this system is US$5.25, or CAN$7.50 per tonne.
However is the gallium recoverable in economic amounts and with what mineral is it associated
with? At the world’s first gallium mine in Utah this metal is associated with copper.

Alteration facies observed from microscopic examination of percussion drill cuttings and thin
section studies of selected samples of alteration include but are not limited to: albitization,
saussuritization, carbonatization, sericitization, pyritization, silicification, tourmalinization,
and skarnification.

The carbonatization which is intense and widespread stands out and is reminiscent of those very
large mineralizing systems that produce major mineral deposits where there has been mass
transfer of enbrmous tonnages of chemical substances into and out of the affected rocks. The
carbonatization effect having occurred as a result of mass transfer of CaO and CQ, out of the
volume of rock that has been replaced by mineralized fluids, subsequently recrystallized.

The best example of this mass transfer effect is still provided by Lindgren in his classic example
on contact-metasomatic deposits. He concluded that for every cubic metre of altered and
mineralized limestone the mineral fluid chemistry which caused its replacement saw 460 kg of
CaO and 1,190 kg of CO, carried away into the alteration aureole and 1,330 kg of SiO, and
1,180 kg of Fe,O, added along with significant mineral content; or an astonishing 1.8 tons of
material were removed and 2.8 tons added per cubic metre; excluding the economic minerals.
Similar mass transfer occurs during the albitization/saussuritization process which has also
occurred; hence the widespread carbonatization is most likely caused by these two superimposed
independent chemical mechanisms.
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The extensive albitization in the propylitic zone observed in thin section may have economic
significance for mineralization expected in the outer shell zone interpreted from the geophysical
data of the deep-probe IP pseudosections which appears to outline a highly silicified and
mineralized outer shell-zone characteristic of silicification due to albitization. It is therefore
speculated that the coincident high resistivity and high chargeability zones in pseudosection could
be zones of concentrated sulphides due to albitization.

According to K.V. Ross, et al in their paper "Geology, Alteration and Mineralization of the
Ajax East and Ajax West Copper-Gold Alkalic Porphyry Deposits, Southern Iron Mask
Batholith, Kamloops, British Columbia" pages 565 to 580 in Sehroeter, T.G., 1995, the
conversion of plagioclase and horneblende-bearing diorite to massive albite consumes silica,
Na*, and H*, and releases calcium, iron and water. The iron reacts with Cu and S and
precipitates chalcopyrite. The hydrogen ion lowers pH and drives the albitization process further,
releasing more iron and enriching the chalcopyrite.

The discovery of albitization with low-grade copper in the propylitic zone is, in all probability,
indicative of a spatial relationship with intermediate and high grade albitization in the sulphide
rich part of the system where the pseudosections show high chargeability (high sulphide content)
in association with high resistivity (silicification). These areas of the disseminated sulphide
system could contain higher-grade copper and gold mineralization in a similar manner as found
at Ajax and Mount Milligan. Or alternatively, as was the case at Valley Copper silicified zones
contained significantly higher copper grades.

At Ajax, a zone of intermediate intensity albitization contains significantly higher grade copper-
gold mineralization (0.64% Cu and 0.40 g/t Au). Similarly at Mt. Milligan locally intense
albitization is associated with the better copper and gold grades.

Widespread and intense carbonatization throughout the area indicates that enormous tonnages of
chemical and mineral mass-transfer has taken place both into and out of both the disseminated

sulphide complex. and the skarn zope. These signs auger well for the discovery of both a well
mineralized porphyry intrusive resource and a contact metasomatic, massive sulphide, resource.

Both targets stand out very clearly in the deep-probe IP survey chargeability and resistivity
pseudo-sections.
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SECTION 3.0 - Geological Features

Although the surface geology and alteration have yet to be mapped the following are some of
the geological features learned mainly from percussion drilling of the altered and mineralized
intrusive complex. More detailed geological information is contained in Appendix B where
percussion drill chip logs, and thin section petrographical data are found.

The geological mechanisms at Ashton Copper-Gold are a very close fit to the criteria proposed
by L.D. Meinert (1995), that result in the fonnation of many of the large-tonnage, high-grade
copper-hearing skarn deposits throughout the world. Key elements to Meinerts thesis are found
herewith in Section 4.0 and Appendix C.

The work of both R. E. Gale, Ph.D., P.Eng., and Peter Reid, Ph.D., found in Appendix B
shows an extensive episodically emplaced, multi-phased, plutonic complex containing
disseminated sulphides and oxides with pyrite and chalcopyrite veinlets within a widepread zone
of alteration, ihcluding skarnification along the eastern contact aureole.

The 1999 deep-probe IP survey pseudosections found in the Figures section show that the 1993
reconnaissance drilling had only tested part of the low sulphide content propylitic zone and had
not penetrated the main zone of disseminated sulphides. However the 1994 drill-chip logging
and thin section work by Gale and Reid respectively did identify the classic epizonal prepylitic
alteration that forms around mineral depesits which included: pyritization, calcium enrichment
(a calcium front); epidote-chlorite-actinolite alteration; quartz-sericite-pyrite alteration; quartz-
carbonate, pyrite-chalcopyrite stockworks development and skarnification.

The deep-probe IP survey was encouraged from the results obtained by the proper logging of
the percussion drill cuttings by Gale. These results included the bottom 70 feet of drill hole RC-
93-3, to a total depth of 500 feet, which was described as containing several quartz-calcite,
pyrite-chalcopyrite veinlets. This description is consistent with wbat would be found in the upper
part of the roof-zone of a mineralized porphyry system. In addition, cuttings from this hole
showed significant quartz-sericite-pyrite alteration and albitization, which is another positive
epizonal feature. ’

Boron enrichment in altered rock recovered from drill holes and surface outcrop supports tire
roof zone concept. Boron is known to occur in the roof-zones of larger granitic plutons;
Manning and Pichavant (1995); page 13.
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The deep-probe IP pseudosection results integrated with the geological work of Gale and Reid,
surface geochemistry, drill hole geochemistry and geophysics has enabled a meaningful
correlation of all these features to enable the conclusion that there are two deposit types within
this large sulphide system.

The drilled area is pervasively altered and mineralized due to an enormous passage of volatile
fluids through the rock, Reid (1990); caused in all probability by the separation, or partition of
an aqueous phase containing significant volatiles, including water, boron, and carbon-dioxide
from a co-existing fluid/melt believed to contain economic metals; most likely copper. This
exsolution of low grade mineralization with the volatiles and mineralized fluids which occurs
during partitioning results in the concentration and precipitation of metals near the top of the
magma chamber and/or within any chemically favourable host horizon (i.e., limy metasediments
and limy metavolcanics) that the rhineralized flnids are in contact with at the time.

The partitioning occurs when the fluid pressure increases to the point where it exceeds the
lithostatic pressure and tensile strength of the enclosing rocks resulting in extensive fracturing
of the surrounding rocks, mostly in the carapace or roof zone, which occurs generally within

a shallow crustal setting.

Research has shown that volatile enriched residual grantitic melts, Manning and Pichavant,
(1985), persist to low magmatic temperatures and become enriched in non-compatible elements,
especially metals of economic interest. Hence the presence of volatiles is essential to maximize
the scavaging and concentrating of metals from the surrounding rock as the magma intrudes the
upper levels of the crust until partitioning occurs.

Monger (1995) speculates, with a high degree of confidence, that the intrusives at Ashton
Copper-Gold, which are part of the Mount Lytton Complex, formed as a result of subduction
zone melting, in an Island Arc setting, within the lower part of the Upper Plate compared with
the Guichon Batholith in the Highland Valley which formed in a similar fashion in the upper part
of the Upper Plate.

If this is the case, the evolution of the intrusive complex at Ashton Copper-Gold would have
occurred over a longer period of geological time and would have passed through a greater
vertical distance in the Earth’s Crust with the added probability that more copper metal (and
other mineral species) per unit volume were scavenged from the lithosphere; in comparison to
the giant, world-class copper deposits in the nearby Highland Valley. Although speculative the
copper grades at Ashton Copper-Gold might be higher and involve different species.
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Gale (1994) showed that the intrusive complex at Ashton Copper-Gold included no less than
three (3) and possibly four (4) episodic, mineralized, intrusive phases; gabbro, diorite, quartz-
diorite (tonalite), and diorite porphyry as was evidenced by the presence of their altered
equivalents. Mineralization occurs both as disseminations and as mineralized vein systems.
Alteration in the form of caicite flooding and quartz-calcite veining, is widespread, indicating
a large hydrothermal system.

Skarnification and marblization was found in the two easternmost drill holes, 93-4 and 93-5 and
in surface outcrop located along the east side contact aureole. Skarn is also found in old surface
trenches beside the east side of the main forest access road 1.5 km (5,000 feet) south south-east
from drill hole 93-5 (collar elevation about 2760 feet) at about 3,500 feet elevation.
Hydrothermal alteration is found in the intervening ground which has yet to be mapped.

Read (1995) in his thin section stidy, classified the diorite as horneblende-diorite and
horneblendite. He also reported marble and caic-silicate skarn in three (3) of the five holes
drilled towards the outer margin of the intrusive complex.

Skarn mineralogy according to Meinert is: "mappable in the field and serves as the broader
"alteration envelope" around potential orebodies" The interpreted massive sulphide body has
skarn development above it and to the south and west of it.

The fact that the propylitic zone contains significant iron sulphides as a result of solubie iron
assay, possibly 10% or better, and in comparison as the mineralized porphyry system contains
chargeability magnitudes more than twice as great it can be said that the sulphide content and
size of the entire system is large. Large and strong sulphide systems are known to produce large
higher grade mineral deposits simply because the economic metal fraction is commensurately
larger resulting in large scale metasomatic metal transfer into ideal hest rock.

The intrusive complex has intruded and altered a thick pile of limy meta-sediments and meta-
volcanics, previously unmapped by the Geological Survey of Canada at this location, which has
produced significant skarnification comtrining copper mrinerals in the form of chalcopyrite and
bornite with scattered anomalous quantities of gold and silver. This rock package is also not
unlike a subsea volcanogenic extrusive complex which could have produced a volcanic associated

massive sulphide deposit.

The results of early cursory geological work, from which no geological map is available,
conducted in 1969 which was relegated to the volcanic-sedimentary complex to the east and
southeast of the intrusive complex, was reported on by Burgoyne and Antal.
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Petrography (1994) of the 1993 drill cuttings shows that the multiple intrusive phases also
possess the unique geological and mineralogical identifiers that should classify them as the
mature, potentially productive, porphyry type as defined by S.A. Williams & J.D. Forrester
in their 1995 paper "Characteristics of Porphyry Copper Deposits". :

The unique features which identify a productive porphyry type include intrusive compositions
ranging from diorite to granodiorite; the presence of the unique mineral assemblages: apatite
of a specific composition, copper-bearing rutile of a type that coexists with calcite, and the
presence of vanadium-rich sphene. Here also, apatite, [Ca;(PO,),(F,Cl,OH)] and rutile, [TiO,]
are both present upon assay and, are observed in thin section.

The vanadium content of the soils; i.e., >751 ppm V, is anomalous; and is coincident with the
copper-in-soils anomalies; whereas the vanadium content of the drill cuttings consistently
exceeded 500 ppm V with highs to 1,224 V corresponding to the high copper values. In general
vanadium in drill cuttings was found to be anomalous (401 ppm to 800 ppm) and very
anomalous (801 ppm to 1600 ppm). Sphene is ubiquitous throughout the thin sections examined.

Gale’s (1994) report of red hematite and/or red mica, in drill holes RC-93-2 and RC-93-3 are
consistent with products of oxidation found in the classic, mature type porphyry systems.

Therefore there is substantive evidence that the intrusive complex itself is most likely the mature
productive copper-porphyry type and is in proximity to a masssive sulphide skarn. Meinert
provides good examples where both types of economic copper deposits, generally world-class
deposits, are found proximal to one another in a porphyry environment.

Meinert cited three deposits that fit this criteria which include: Santa Rita, New Mexico, 2-
billion pounds of copper; Mines Gaspe, Quebec, 4.1 billion pounds of copper; and Carr Fork
at Bingam Canyon, Utah, > 185 billion pounds of copper.

Local Geological Summary

An enormous mass of intensely carbonatized, albitized, and altered rock as described in the drill
hole logs and petrographical study, underlies a very strong copper geochemical anomaly
covering an area at least 1 mile wide east to west, by 1%4-2 miles in length south to north. The
carbonate alteration is pervasive in the propylitic zone of the large disseminated sulphide system
and in the zone of skarnification, which indicates that there has been a large scale metasomatic
transfer from both systems.
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The deep-probe IP survey results show an extensive and anomalous high-chargeability (indicates
sulphides) zone close to the surface and going to more than 420 metres (1,400 feet) depth; it can
be said that this subcropping polarizable rock feature represents a disseminated sulphide body
of considerable tonnage. ‘

Within the central section of the copper anomaly the strong carbonatization is associated with
a strong boron overprint. Both Na and K have been almost totally depleted and the original rock
textures obliterated. Both hydrothermal magnetite and very anomalous copper and vanadium
mineralization are pervasive throughout the volume of rock tested by reconnaissance percussion
drilling. Large sections are anomalous in arsenic and antimony as is gold which is at anomalous
threshold level.

The central boron-rich zone within the large intense zone of propylitization represents the vent
area through which an intense flux of volatiles were vented from an undoubtedly large
subcropping porphyry type hydrothermal system as it underwent fluid phase separation while the
magma crystallized causing devolatization and metal deposition.

Hydrothermal fluids bearing Fe, Ca and residual Cu, V and Ga accompanied the volatiles which
included H,0, CO,, B,0,, ete.

The identification of the intense volatile component of this large hydrothermal and pervasive
carbonatization alteration phase, along with other key alteration products, are all positive and
supportive indicators that an economically significant mineral deposit or deposits could be found
in this large sulphide bearing system.

The introsive complex is forecast to contain copper minerals in the form of disseminations,
stockworks zones and veins; and the contact metasomatic zones are forecast to contain copper
minerals in the form of massive sulphides. And the system in all likelihood contains gold
because the gold indicator minerals, arsenic and antimony along with weakly anomalous gold
is found throughout the propylitic zone which surrounds the sulphide system. See Appendix D.

The limy metasediment and metavolcanic host rocks as intruded by horneblende rich and felsic
intrusive source rocks of the multiphased intrusive complex along with other key geological,
geochemical, and geophysical features including the intensive skarnification appear to be exactly
those features that Meinert predicts that can produce the larger-tonnage and higher-grade world-
class contact metasomatic massive sulphide copper deposits in direct association with a
productive porphyry system. It is a classic case deserving drill testing.
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It is also no surprise that this hydrothermal event is found along the northeast margin of the
large Mount Lytton batholithic complex and close to the intersection of a major north-south and
east-west structural break in the Earth’s crust, as granitic related mineral deposits are commonly
found in such a structural and geological setting. :

Another important fact is that there appears to be a genetic relationship between the Mount
Lytton Complex and the Guichon Batholith which has produced the giant world-class copper
deposits in the nearby Highland Valley. This genetic relationship portends the probability
of economic success to the Ashton Copper-Gold prospect.

Confidential PROJECT OVERVIEW of ASHTON COPPER-GOLD; Copper-Gold Porphyry Prospect and
Contact Metasomatic Massive Sulphide (Skarn) Prospect? or: Volcanic Associated Massive Sulphide Prospect?

Page 12




[V y

et

SECTION 4.0 - Deep-Probe Induced-Polarization Survey

The deep-probe, time domain, dipole-dipole, 6-level, two line, induced polarization (IP) survey
using an ’a’ spacing of 100 metres (328 feet) was completed over the target area in late June
1999. The resulting data provided a very large east-west and south-north pseudo-sectional view
of the electrical characteristics of the subcropping geology. Each sectional view, has a horizontal
length of about 2,200 metres (7,216 feet) by about 420 metres (1,400 feet) total depth.

The IP transmitter produced a 2-second positive square wave pulse then shut off for 2-seconds;
followed by a 2-second negative square wave pulse then shut off for 2-seconds. The alternating
cycle of square wave pulses repeated itself each 8.0 second interval. The overvoltage value V_
was read across the potential electrodes during the off period, after a 200 millisecond delay
following each pulse. The decay voltage V(t) was integrated over a period of 1500 milliseconds.
Several integrations were made and averaged.

The deep-probe survey was implemented because the shallow probe pole-dipole survey (1994)
did not adequately explain the large somewhat circular extremely anomalous copper
geochemical anomaly, nor did it explain the reason for the extremely anomalous VLF-EM
anomaly coincident with the very anomalous linear copper anomaly in the skarn zone on the
east side of the large circular anomaly.

In retrospect, if Hole 93-3 had been drilled downslope from its actual location (it was
conveniently drilled directly on the bush road) within the extremely anomalaus copper anomaly
it should have penetrated the disseminated sulphide zone.

Another factor which supported the implementation of the deep-probe survey was the logging
of percussion drill chips by R.E. Gale, Ph.D., P.Eng., which identified a quartz-carbonate,
pyrite-chalcopyrite, stockworks zone, in the bottom 70 feet of Drill Hole 93-3. The stockworks
were interpreted by the writer as part of the roof shatter zone of a mineralized porphyry system.

The shallow penetration depth of a nominal 140 metres (460 feet) tested by the 1994 induced
polarization survey failed to show the two major mineralized structures. This first IP survey did
however identify the significant iron-sulphide content in the propylitic zone.

The conductive body, Primary Resistivity Anomaly II, does not show up on the asymmetric
pseudosection of the shallow probe IP survey therefore it does not project to surface; it is clearly
a blind conductor. There is neither a fault, shear, sulphides, or alteration found at the surface
which could otherwise explain this conductor; which provides additional support that this
conductor is a subcropping massive sulphide body.
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The dipole-dipole array was used for the deep-probe survey because of its several superior
features in contrast with the shallow probe pole-dipole array, which includes:

® it gives higher resolution of subsurfaee chargeability and resistivity ‘parameters.

® it gives the sharpest and largest magnitude anomaly over a buried spherical bddy and
comparable structuses.

® it provides a generally accurate symmetrical pseudosection picture of the subsurface
parameters, and if not, the pseudosection data can be transformed by computer
inversion techniques to arrive at the best pseudosection representation to fit the field
data being investigated.

® EM coupling is low.

The particular IP transmitter-receiver equipment used in the deep-probe survey also included the
mearurement of the self-potential voltage at each survey point. This information is most valuable
to have in assisting in the interpretation because it detects oxidizing sulphides.

Notwithstanding; the dipole-dipole method does however result in low receiver voltage levels
which require high amplification; the consequence of which is that natural background noise
voltage levels can exceed the sought after IP effect voltage signal resulting in the inability of the
instrumentation to read the IP voltage. This phenomenon is believed to be the reason why the
massive sulphide body, except at one sample point, failed to produce a2 measureahle IP effeet.
Of the five resistivity measurements of 7, 7, 7, 18, and 2 ohm-metres made which define this
large structure, the 18 ohm-metre measurement appears to have a measured chargeability
response which suggests the polarizeable voltage was large enough to exceed the noise voltage
and be measured. This fact lends support to the massive sulphide interpretation.

The width of this conductor is probably closer to 100 metres as plotted, than the 75 metres given
as a conservative estimate for the tonnage potential. Generally a conductive body of this very
low ohm-metre magnitude at a survey "a" spacing of 100 metres when subjected to a survey
with a reduced "a" spacing the apparent resistivities decrease approaching the true resistivity.
The conclusion drawn here is that this conductor width as plotted is in all probability close to
its true width and true resistivity as in practical terms it should not approach that of a perfect
conductor hecause a perfect conductor daes not exist in practical terms.

The average of the five resistivity measurements which define this conductor is 8.2 ohm-metres.
The inverse of this variable has the dimensions mhos/metre which is conductivity; or in this case
the conductivity of this anomaly is 0.12 mhos/metre.
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The pseudosection results of the dipole-dipole array of the deep-probe survey do however
provide excellent visual clues as to the location and size of what are considered to be two large
mineralized structures. A very large disseminated sulphide body is identified by Primary
Chargeability Amomaly I, interpreted as a porphyry style disseminated mineral deposit. And
a large conductive body is identified by Primary Resistivity Anomaly II, interpreted as a
massive sulphide mineral deposit. Another conductive body identified as Resistivity Anomaly
III is also interpreted as a massive sulphide deposit of the contact metasomatic type as it too is
within the contact aureole of the disseminated deposit.

The 1994 percussion drilling did not test any of the anomalous geophysical features
discovered by the deep-probe IP survey.

The following basic data pseudosections in the Figures section clearly show the main
mineralized structures:

Line 100-W, Apparent Resistivity & Chargeability Pseudosections; with Self-Potential
Profile (Basic data)

Line 100-S, Apparent Resistivity & Chargeability Pseudosections; with Self-Potential
Profile (Basic data)

And the following figures showing resistivity and chargeabilty isopleths were prepared to show
the geophysical interpretations. The re-drawn isopleths are approximate only.

Figure 6, IP Anomalies Line 100W; Anomalous Chargeability & Resistivity Zones
Figure 7, IP Anomalies Line 100W; Anomalous Chargeability & Resistivity Zones

Primary IP Anomaly I is a high chargeability anomaly and is forecast to contain a significant
disseminated sulphide content. In all probability this anomaly could be an economic mineral
resource of world-class size and grade. One lobe of this apparent symmetric shell-like
geophysical structure appears to be within 150 feet from the surface near Line 4900, Station
50E. Near this location the extremely anomalous copper-in-soils anomaly and the coincident self-
potential anomaly of greater than -300 milli-Volts supports this interpretation. Oxidizing
sulphides produce a self-potential (SP) voltage range of up to -350 milli-Volts between the most
positive and the most negative SP readings.

This very large structure plunges to the north and is open to depth below 420 metres (1,400
feet). It is also open to the west towards the Mount Lytton Batholith Complex and to the
southeast where the copper geochemical anomaly is strongest.
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The target zones represented by the integral high-chargeability (sulphides) and high-resistivity
(silicification) anomalous effects appear to approach the surface at those undrilled locations
within the area of the surface projection of the intrusive complex where the highest magnitude
copper values were found in the 1993 and 1994 geochemical surveys. :

Confirmation that the intrusive complex contains significant copper-snlphides and therefore in
all probability hosts a large porphyry style copper deposit is provided by:

a) a large very anomalous copper-in-soils anomaly, greater than 400 ppm, that overlies the
intrusive complex and the pervasive low-grade copper found in aH five percussion drill
holes that tested; unfortunately; only the lowest copper-in-soils zones af the coincident
chargeability-resistivity anomaly of the 1999 IP survey had been drilled.

b) the pervasive very-low-grade copper mineralization found throughout all five
reconnaissance drill holes in the propylitic zone of the intrusive complex geochemically
assayed an average of about 700 ppm copper; whereas upon chemical assay these assays
were shown to be low and ecan be upgraded about 15% to a nominal 0.08% Cu.

¢) a minus 336 millivolt self-potential (SP) anomaly that occurs within the central part of
the mineralization of the east-west pseudosection and a minus 266 millivolt SP anomaly
near the intersection of the E-W and S-N crossover points of the two surveys; and a
minus 188 millivolt self patential anomdly that occurs near the upper projection of the
main axis of the mineralization located beneath the south-north pseudosection. Such high-
magnitude negative self-potential responses occur only as a result of chemical oxidation
processes from buried sulphides of significant quantities. The actual cross-over points
represent the actual locations whre the oxidising sulphides come closest to the surface.

The second primary target is a large conductor identified as Primary Resistivity Anomaly II
represents an IP sample thickness of close to 100 metres (330 feet) with an "a" spacing of 100
metres; and has such an extremely-low apparent resistivity, as low as 2 oHm-metres, but
averages 8.2 ohm-metres and corresponds to a conductivity of 0.12 mhos/metre. Its conductivity
thickness over 100 metres is the product of the two numbers and results in a conductivity
thickness of 12.0 mhos which is indicative of massive sulphides, semi-massive sulphides or
sulphides in which the sulphide grains are all connected. See Table 4.1 "Typical Physical
Properties of Geological Materials in the Canadian Shield (After Paterson, 1971) inserted on the
page following. The table provides a guide as to the range of conductivity-thicknesses found in
economically significant sulphide deposits as described above.
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TYPICAL PHYSICAL PROPERTIES OF GEOLOGICAL MATERIALS - CANADIAN SHIELD

CONDUCTIVITY DENSITY
MATERIAL MHOS /METRE GRAMS /C.C.
bbbbbbo._ebbbd @ ne e oo oo

COMMON SULPHIDE MINERALS
(EXCLUDING SPHALERITE) ~—~——~— —

OTHER METALLIC MINERALS
(GRAPHITE, MAGNETITE, HEMATITE) = =~ ~ ]

HOST MATERIALS: ROCKS
IGNEOUS === —~=—~— s

METAMORPHIC - — — — ~
SEDIMENTARY - — — — — o

COMMON GEOLOGICAL CONDUCTORS:
MASSIVE SULPHIDES ———-—

GRAPHITIC BEDS ~ - ---H
SERPENTINE BODIES - —-—-— -
BANDED MAGNETITE ————
WATER-FILLED FAULTS— —— —

- ,

TABLE 4.1 TYPICAL PHYSICAL PROPERTIES OF GEOLOGICAL MATERIALS IN THE CANADIAN SHIELD (AFTER PATERSON, 1971 ).
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This strong conductor was discovered along the east contact zone of the intrusive complex. Its
top is located an estimated 120 metres (400 feet) below Station 1400 West on IP Line 100 South.
This conductor’s most likely approximate location (if it did exist) was predicted in 1988 because
of the favourable lithology, skarn alteration and mineralization, and anomalous copper
geochemistry found on surface.

The calculated conductivity-thickness places the conductor into the same category as many
productive world-class massive sulphide deposits. Strangway (1966) classified some economically
significant massive sulphide conductors as having conductivity-thickness values between 1 and
300 mhos (Siemens). Although good conductors can have a conductivity-thickness range of 0.1
mhos to perhaps as high as 1,000 mhos, Strangway’s classification provides a higher degree of
certainty for a mineral deposit of economic significance.

Primary Resistivity Anomaly II has strong geological support for its unique location. It is
conformable with the interpreted northerly strike and 40 degree easterly dip of the meta-
sedimentary/meta-volcanic pile. It would appear to have formed, in the classic sense, within a
favourable limy host horizon. This host horizon may be Permian age having formed subsea. It
is also possible that there has been some geological convergence here with a volcanic associated
massive sulphide deposit having formed subsea in the Permian followed by a mineralizing
overprint from mineral fluids from this later intrusive complex. The age of the intrusive
complex responsible for the large body of disseminated sulphides is not yet known but it could
range from Upper Triassic to Tertiary.

This conductivity-thickness anomaly is also centrally located an estimated 120 metres (400 feet)
below the mineralized skarn zone found on surface and nearby drill holes, therefore it meets one
of the key criteria of Meinert’s thesis which emphasizes that "Skarn mineralogy is mappable
in the field and serves as the broader alteration envelope around potential arebodies".

A Very Low Frequency-Electromagnetic (VLF-EM) survey completed over the north half of the
property in 1990 with its southernmost extension located on Line 5000 North had the tiighest EM
response of the survey. The axis of the EM anomaly is located near Station 400 East, which is
only 200 metres north and on strike with the large conductive body found subcropping the skarn
zone. See Figure 8, "Anomalies Compilation Map".

The section between the two conductors is bridged by one of the strongest copper-in-soils
geochemical response on the property and forms a very strong south-north copper anomaly
which is at least 1,100 metres (3,600 feet) long, with an average width of 170 metres (560 feet).
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In Hallof (1980) he states "The IP method can be used to locate metallic mineralization in areas
of high conductivity. However planning is necesary and special care must be taken. The low
apparent resistivities will result in very-low voltage at the potential electrodes. These low
voltages must be detected in the presence of what is often considerable electrical noise. High
powered current sources and very stable, sensitive receiver voltmeters must be used." The
dipole-dipole array configurarion is particulatly susceptible to this effect as the receiver voltages
are low in the first instance and may not be able to read the IP effect because the IP signal is
within the noise bandwidth and is unreadable.

The pseudosections show the resistivity of the host rock or country rock (p,), and rhe resistivity
of the polarizable body (p,). The magnitude of the IP chargeability response is related to the
resistivity ratio of the polarizable body/host rock, or: p,/p, in accordance with the following
imaginary term of the IP equation:

ix9Xx ¢, X _p,ip,.
(1+2x py/p,)

With a p,/p, = 25, which is high, chargeability will be relatively small, i.e., 2-3 milliseepnds.
Or if p,/p, = 1, which is low, chargeability will be relatively large, i.e., 20-25 milliseconds.

Generally the p,/p, ratio at Ashton Cu-Au is approximately in the range of 10 to 25 units
thereabouts, which results in relatively low measurements.

The large polarizable body contains significant disseminated sulphides yet as shown in each
pseudosection has negative IP responses on each flank. According to Hohman (1975) in his
studies of IP responses he found proof that negative IP responses arise when both the transnritter
and receiver are on one side of a polarizable body, and when they are on opposite sides of a
polarizable body at large separations; which is the case here.

Total Field Magnetometer Survey

A total field magnetometer survey was conducted over the propylitic zone in 2001. It showed
linear anothalous magnetic structures with amplitudes up to 3,000 gammas above background,
striking north over the disseminated sulphide zone. These magnetic anomalies were interpreted
as magnetite-rich diorite dykes or apophyses. There were no magnetic responses over the
conductive body or VLF-EM anomaly, nor in the skarn to the east of the contact zone; except
for one smatl anomaly.
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SECTION 5.0

Skarnification, Its Possible Significance to the Large Disseminated Sulphide Deposit

X

L. D. Meinert in his 1993 paper, "Igneous Petragenesis and Skarn Deposits” describes those
plutons which host porphyry copper deposits which are also responsible for producing the larger
and richer skarn-type copper-suiphide deposits in association.

These plutons are strongly oxidised, and magpetite-bearing, from which hydrotherinal fluids can
be shown to be rich in sulphur and copper; are I-type, associated with subduction-related
magmatic arcs; are emplaced at shallow levels in the Earth’s crust; and tend to be porphyritic
which implies fluid separation before crystallization. All of these fundamental features appear
to apply to the Ashton Copper-Gold intrusive system. Meinert provides the following salient
information in his paper:

1.

Skarn mineralogy is mappable in the field and serves as the broader "alteration
envelope" arotind a potential orebody. (the interpreted massive sulphide body at Ashton
Cu-Au appears to be enveloped by skarnification)

Economically important skarn deposits result from large-scale metasomatic transfer of
fluids creating the skarn (infittration skarn) and related ore mineralogy.

Skarns related to plutons have a relationship between the corresponding metasomatism
and: - the sequence of placement

- crystallization

- alteration

- cooling

Skarns can form adjacent to plutons, along faults and in major shear zones; within
favourable carbonate host lithology, where there is interconnecting fluid contact between
the magma and the host rock.

Metamorphism wilt likely be more extensive and higher grade around a skarn formed at
relatively great crustal depths, whereas:

Metamorphism will be less extensive and lower grade around a skarn formed at shallow

depths (which appears to be the case at Ashton Cu-Au).
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6. The amount of water present in the Magma Source is an important control element

affecting temperature, composition, and degree of partial melting.

Elements contained in minor minerals that melt early; such as copper in biotite from
mafic amphibolites; will exhibit maximum enrichment from a small degree of partial
melting caused by low water contents.

This suggests that tectonic settings that may cause the first melting of mantle or crustal
material such as newly formed subduction zones might be associated with copper-bearing
volcanic arcs. (i.e., the Nicola Volcanics, as is the case at Ashton Cu-Au)

The plutonic rocks at Ashton Cu-Au were formed as a result of subduction activity along
the continental margin and their fine-grained nature indicates that they crystallized in a
shallow crustal environment.

Aqueous Phase

Of particular importance to skarn formation is the segregation and release of an aqueous
phase from the crystallizing melt which permits the concentration and precipitation of
metals. The volatile solubility of a silicate melt is strongly pressure dependent (and only
weakly temperature and composition dependent).

Note that due to the small molecular weight of water even a moderate amount of water
expressed as weight-percent is large when considered on a molar volume basis, and could

possibly exceed 50% of the magma.

The water content of most shallow granitic magmas is between 2 and 4 weight-percent
with lesser but important amounts of other volatiles such as CO,, F, and B.

Most magmas will be undersaturated until they ascend to 10 km from the Earth’s surface
and will eventually reach saturation as they approach the Earth’s surface.

It is essential that the magma crystallizes after water saturation and exsolution of the
aqueous phase so that there is an abundance of minerals still within the hydrothermal

fluid phase. Crystallization consumes water.
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The crystallization of biotite and horneblende is particularly important in determining the
composition and abundance of magmatic hydrothermal fluids. Horneblende is the
dominant hydrous mineral in most I-type plutons (which appears to be the case at
Ashton Cu-Au). Horneblende typically contains 1-2 weight-percent H;O and Na,O >
K,0. The crystallization of these phases will consume water (and other volatiles such as
fluorine, chlorine and boron) and could delay water saturation in some magmas.

However even for magmas with a relatively low initial water contents (e.g. 1.0 wt-%)
a simple mass balance demonstrates that crystallization of horneblende will not prevent
water saturation. Even crystallization of horneblende as the sole crystallizing phase will
only serve to further enrich the residual magma in water. Even though the crystallization
of hydrous minerals is unlikely to prevent separation of magmatic hydrothermal fluids,
it will affect the K/Na ratio of those fluids and consequent hydrothermal alteration.

Plutons that crystallize horneblende and plagioclase feldspar (most I-type granodiorites,
quartz monzonites, quartz monzodiorites and tonalites (quartz diorite)), will produce a
potassium-rich hydrothermal fluid as documented in the tungsten, copper, zinc and gold
skarns associated with such plutons.(Tonalite may be a significant intrusive phase at
Ashton Cu-Au).

Separation of the fluid phase early in the crystallization sequence of a magma will result
in relatively dilute hydrothermal fluids which may cause widespread hydrothermal
alteration with relatively sparse or low grade mineralization.

However, separation of the fluid phase late in the crystallization sequence of a magma
will result in relatively concentrated hydrothermal fluids that may cause intense but less

widespread alteration but produces relatively high-grade mineralization. Skarnification
at Ashton Cu-Au is intense where found but not so widespread as other alteration

products.

8. Oxidation State

The most oxidized plutons contain hematite +, magnetite, and titanite. (which is the case
at Ashton Cu-Au)

The oxidation state has a bearing on the evolution of magmatic hydrothermal fluids and
associated ore deposits. In oxidized magmas most sulphur exists as SO, which is
relatively insoluble in silicate melts. In: these magmas sulphur partitions into the
hydrothermal fluid and is less likely to form sulphide globules that can strip the magma
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of metals such as copper and gold. Thus hydrothermal fluids associated with oxidized
magmas should be rich in sulphur and copper.

Summary Correlation of Skarns with Pluton Comparison

There are strong correlations between pluton bulk composition and type of skarn formed.
Plutons associated with copper skarns associated with porphyry copper deposits are
strongly oxidized magnetite-bearing I-type plutons associated with subduction related
magmatic arcs. Such plutons are emplaced at shallow levels in the Earth’s crust and tend
to be porphyritic, implying fluid separation before the magma had crystallized to a high
degree.

Precious Metals Component in Porphyry System & Skarn Zone

Meinert’s thesis has introduced the key geological features required for producing
copper-rich, world-class, skarn-type massive-sulphide deposits in association with
productive porphyry copper deposits of which all, or if not most, of the geological
features at Ashton Cu-Au have a close fit. Meinert’s thesis has also introduced many of
the key features that are described by A.D. Ettlinger and G.E. Ray in their paper
"Precious Metals Enriched Skarns" that describe those skarn deposits most likely to have
a precious metals component.

Ettlinger’s requirements are a subset of the Meinert requirements with some variations
between the two; yet without going into any detail the Ashton Cu-Au skarn zone could
contain a precious metals rich phase as could the porphyry system.

There is evidence of anomalous gold and silver in the skarn zone with gold assays up to
60 ppb and silver assays up to 1.5 ppm. Within the intrusive complex, gold assays from
four (4) 10 foot sections of percussion drill cuttings averaged 121 ppb with a maximum
of 190 ppb and generally there are significant lengths of core that are slightly anomalous
in gold at 10 ppb. Considering that no special precautions were taken in handling the
percussion drill cuttings, including saving the fines, from all of the intervals assayed for
gold. In addition only every other 10 foot interval was assayed for gold.

The drill holes are very anomalous in arsenic and antimony which suggests that main
sulphide zone, yet untested, probably contains gold with the copper.

As the source of the coarse gold in the nearby Nicoamen River, which cuts through the
Ashton Cu-Au claims still remains to be found; the source of the gold could be a
component part of this large porphyry-skarn mineralizing system.
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Coarse gold was found in the gravels of the Nicoamen River near its confluence with
Thompson’s River in 1857 (R.W. Boyle, "The Geochemistry of Gold and Its
Deposits”, Geological Survey of Canada, 1979, page 6). It was this discovery that led
to the great Cariboo Gold Rush of 1858. Coarse gold in smooth nugget form can still be
found in the Nicoamen River from its mouth to about 2 miles upstream where it flows
through the Ashwon Copper mineral claims. See Appendix A which provides reasons why
gold could accompany the copper mineralization in the main disseminated sulphide
deposit.

Gold particles, > 10 mm in size, recovered from the Nicoamen River gravels, seen by
this writer, were smooth, rounded, accretionary type nuggets. According to Boyle,
accretion type nuggets are derived from very fine gold disseminations in rocks or
sulphide bodies and are much smoother and more gnarled than the rough hackly nuggets
mechanically liberated from gold-quartz veins and lodes in which gold is usually found
in the native state. Gold from a skarn or massive sulphide deposit would be expected to
behave this way.

Also according to Boyle, coarse gold > 1.0 mm in size, from vein and lode sources,
generally remains close to its source and migration under normal conditions is about
5,000 to 20,000 feet; whereas very coarse gold of the size found in the Nicoamen River
generally does not migrate more than a few thousand feet from its source.
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SECTION 6.0 - Economic Potential

This regional geological environment of British Columbia is known for several world-class
mineral deposits including copper, copper-gold, and gold deposits each of a variety of,styles.
Some notable deposits include:

5.1 The Craigmont Mine

The Craigmont copper-skarn deposit (now mined out) which formed along the south margin of
the Guichon Creek Batholith in the Upper Triassic Nicola Volcanics produced more than 2
billion pounds of copper.

Only after the discovery of the Craigmont, copper-rich, massive sulphide, orebody was a single
line time-domain IP survey conducted over a wide part of the orebody from which an apophysis
extended closest to the surface. Two "a" spacings were employed; 100 feet and 200 feet. A

chargeability maximum of 7.0 ms with a corresponding 20-ohm metre low-resistivity minimum
was recorded for the 100 foot "a" spacing and an offset 5.9 ms chargeability maximum with a

I, it

30 ohm-metre resistivity minimum was recorded for the 200 foot "a" spacing.

5.2 The Phoenix Mine

The Phoenix copper-gold skarn deposit produced abeut 0.5 billion pounds of copper, and
about 1 million ounces of gold and about 6 million ounces of silver from 27 million tons of

ore.

The bulk of the ore was hosted by sharpestone conglomerate, calcareous siltstone and limestone
of the Brooklyn Formation. Chalcopyrite and pyrite are the most abundant sulphides and occur
as disseminations in massive garnet skarn or as vein fillings with calcite and specular hematite
that crosscut the skarn. The gangue mineral is calcite; and calcite veining is pervasive around
the skarn deposit which evidences the large mass transfer of chemical elements into and out of
the skarn orebody during the skarnification process.

5.3 The Afton Mine

The Afton Mine including recent exploration successes contained about 3 billion pounds of
copper and 2 million ounces of gold.
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The intrusive suite responsible for this mineralization included mineral bearing diorites, gabbros,
and other basic intrusives intruded into volcanic rocks. The intrusive suite at Ashton Copper-
Gold has many similarities to those intrusives which were the heat and solution source which
formed the Afton orebody. '

Carr et al (1976) stated that the orebody was fonnd within the 2-5% sulphide zone at its
boundary where the sulphide content increased to 5-10% as determined by the IP frequency-
effect. A small tongue of 5-10% sulphides bisected the orebody.

5.4 Copper Mountain

The Copper Mountain mineable mineral resource contained more than 3 hillion pounds of
copper and 2 million ounces of gold.

5.5 Lornex & Valley Copper

The giant, very large tonnage, world-class Valley Copper Mine (a combined Lornex and Valley
Copper operation with some ore obtained from nearby Bethlehem Copper) which is Canada’s
largest copper deposit is located 23 miles (37 km) northeasterly from the Ashton Copper-Gold
Prospect. It is an integrated operation that consists of the former Lornex orebody and the Valley
Copper orebody. The mine produces an estimated 1.4 million pounds of copper, in concentrate,
daily, when operating.

Total combined production and ore reserves of this integrated operation is estimated at
more than 14 billion pounds of copper.

These deposits are located in the Guichon Batholith which is genetically related to the Mount
Lytton Complex in which the Ashton Copper-Gold prospect is derived from.

Van Blaricom, pages 81 & 90, shows how the economic-grade copper zone at Lornex was
discovered by a deeper-probe IP survey using single level "a" spacings of 400 feet and 800 feet,
respectively. The deeper penetrating IP survey, plotted in non-pseudosection form, had a higher
chargeability response which indicated that the probable ore zone was west of, and deeper than,
the drilled off lower chargeability anomaly discovered with an "a" spacing of 200 feet. The first
target contained only pyrite with very-low grade copper. The apparent chargeability contrast
between "economic" grade copper sulphides which measured an average of 11.3 ms compared
with the contiguous non-ore grade sulphides which measured an average chargeability response
of 7.8 ms was found to be only 3.5 ms.
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Apparent resistivities within the ore zone averaged in the neighborhood of 300 ohm-metres and
increased to an average of about 400 ohm metres within the surrounding very low grade copper-
pyrite zone.

Of significant interest is the paper by Osatenko (1976), page 136, who shows the relationship
between quartz veinlet stockworks and silicic alteration (high resistivity zone) within the main
orebody of Valley Copper. The 10-percent secondary quartz isogon outlines the
bornite/chalcopyrite orebody; and in areas greater than 0.50% copper, secondary quartz ranges
up to about 20 percent. ’

Bornite is the most abundant copper mineral in the deposit with the bornite/chalcopyrite ratio
being the highest in the central silicified (high resistivity zone) section of the deposit.

5.6 Gibralter Mines

A large tonnage porphyry deposit which contained approximately 4.3 billion pounds of
copper.

5.7 Hedley Mascot Mine

The Hedley gold-skarn deposit is a small tonnage yet rich gold deposit which, including the last
discovery, contained more than 2.5 million ounces of gold.

The large sulphide system at Ashton Cu-Au could contain a mineral resource of commensurate
value as any of the above examples found within the same geological environment.

Apex Mine. Southwestern Utah

The Apex Mine is cited here because of the possible presence of gallium at the Ashton Copper-
Gold deposit and its known association with copper. The Apex Mine became the world’s first
primary producer of gallium and germanium. Copper, gallium, and germanium mineralization
occurs within a thick section of Paleozoic limestones and dolomites. The orebodies occur over
significant vertical dimensions. Zones of hematite staining and calcite veining can be used as
guides to ore.

Prepared by: I.M. Ashton, P.Eng.
July, 2003
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1.0 Introduction

1.1 Summary & Portended Resource Magnitudes

With little or no doubt, as a result of the completion of a two-line reconnaissance, time-
domain, dipole-dipole, deep-probe induced polarization survey a large sulphide system
has been identified on the Ashton Copper-Gold property. These results along with other
supporting geological, geochemical, and geophysical data justifies further work and
drilling to define what appears to be significant economic potential. Two separate
deposit types are portended but at this time their spatial and temporal relationships are
unknown. One deposit is a very large disseminated sulphide body which appears to be
within 200 feet from the surface at a location which shows extremely anomalous copper
in the soils and a —300 milli-Volt Self Potential anomaly (which confirms oxidizing
sulphides). This clearly defined structure goes to: depth, beyond the limits of the survey
which is 1,400 feet below surface. There is room in this single structure to eontain a
geological mineral resource of 400 million tonnes, or thereabouts.

In addition, but with less clear certainty, there appears to be another distinct deposit
located con the disseminated sulphide body’s eastern flank, within its contact aureale, with
its top about 400 feet below the surface. This body, interpreted as a massive sulphide
body, is a large geophysical conductor. It appears to be strata-bound as it is conformable
to the volcanic-sedimentary lithology which strikes north and dips eastward at ahout
minus 40 degrees. It’s strike is coincidental to both a long linear very-anomalous copper
anomaly on surface and to a VLF-EM anomaly which is also a strong conductor. This
conductor goes to depth along its dip length to beyond 420 metres (1,400 feet) vertically
from the surface. Its possible dimensions are 800 metres in strike length by 400 metres
down dip, and, as a conservative estimate it could average 75 metres in thickness which
provides room enough to contain a geological resource of the order of 100 million
tonnes, or thereabouts. It is open to the south and to depth. See Figures 1,5 and 7.

Given the ‘geology, alteration, geochemistry and corresponding geophysical features, both
structures are high priority exploration and drilling targets because each in its own right
could represent an economic mineral resource of substantial value.
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The two large geophysical structures are found within an intense hydrothermally altered
area that has known surface dimensions of at least 2,000 metres north-south, by 1,500
metres east to west. A recent review af associated geochemistry, which is the subject of
this overview, shows that in all probability the disseminated sulphide and massive
sulphide body could also contains gold along with copper minerals.

This region of British Columbia is known for several types of economic mineral deposits
including: copper, copper-gold and gold deposits each of a variety of styles. Some
notable deposits include:

1. Valley Copper; a very-large-tonnage porphyry copper deposit; its mineable mineral
resource contained more than 10 billion pounds of copper.

2. Copper Mountain; a large tonnage porphyry copper-gold deposit; its mineable mineral
resource contained more than 3 billion pounds of copper and 1.2 million ounces gold.

3. Afton Mines; a medium tonnage porphyry copper-gold deposit which including recent
exploration advances, contained 3 billion pounds of copper and 2 million ounces gold.

4. Hedley Mascot; a small tonnage rich gold-skarn deposit which including the last
major discovery contained more than 2.5 million ounces of gold.

5. Craigmont Mines; a medium tonnage high grade copper deposit which contained
approximately 2 billion pounds of copper.

6. Gibralter Mines; a large tonnage porphyry copper deposit which contained
approximately 4.3 billion pounds of copper.

Albeit; it is yet too early to put a label on the deposit type, or types, at Ashton Copper-
Gold. However the anomalous geology, geochemistry, alteration, and large disseminated
sulphide body and large conductive body are classically representative of the
fundamental features found associated with world-class mineral deposits.

This large disseminated sulphide system and large conductive body are virtually untested
by drilling.

1.2 Accompanying Figures
See Figures section for:

Figure 1 - Copper-Gold Porphyry & Copper Rich Massive Sulphide Deposit, Model to
Scale.

Figure 4 - [P & Resistivity Pseudosections, Line 100W

Figure 5 - IP & Resistivity Pseudosections, Line 100S
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Figure 8 - Anomalies Compilation Map

Figure 9 - Copper Geochemical Survey
Figure 10 - Arsenic in Soils Geochemistry

1.3 Project Background, Alteration, & Deep-Probe IP Survey

Coarse gold was found in the gravels of Nicoamen River near its confluence with
Thompson’s River in 1857 (R.W. Boyle, 1979: The Geochemistry of Gold and Its ‘
Deposits, Geological Survey of Canada, (page 6).

News of this discovery, reaching California, was probably responsible for the rush of
some 20,000 placer miners into the Fraser Valley the following year. Subsequently the
miners reached the fabulously rich gravels of the Cariboo with the first discovery made in
June 1859 which led to the great Cariboo Gold Rush.

Coarse gold of the accretionary type can still be found in the Nicoamen River from its
mouth to about 2 miles upstream. The source of the gold ramains to be found. The river
passes through the Ashton Copper-Gold Property north and east of the large
hydrothermally altered and mineralized area. And as this is a big sulphide system, it
could also represent the source of the gold.

Gold particles, >10 mm in size, recovered from the Nicoamen River gravels, as observed
by this writer, are smooth rounded nuggets of the accretionary type. According to Boyle
these accretion type nuggets are derived from very fine gold disseminations in rocks or
sulphide bodies and are much smoother and more gnarled than the rough hackly nuggets
mechanically liberated from gold-quartz veins and lodes in'which the gold is present in
the visible native state. Disseminated gold from a massive sulphide body, a porphyry
copper-gold deposit or a copper-gold skarn deposit would behave this way.

According to Boyle, course gold >1.0 mm in size, from vein and lode sources generally
remains close to its source and migration under normal conditions is about 5,000 to

20,000 feet; whereas very coarse gold of the size found in the Nicoamen River
generally does not migrate more than a few thousand feet from its source.

Boyle’s observations on the behaviour of gold supports the thesis that the gold in the
Nicoamen River could be derived from a disseminatéd gold deposit or deposits located
within the claims thereby providing support that interpreted sulphide bodies on the claims
in all probability include gold mineralization.

Exploratory drilling within the peripheral propylitic zone of the Ashton Copper-Gold
sulphide body encountered an enormous envelope of very low grade (0.08%) copper as
chalcopyrite with quartz-carbonate veins containing anomalous gold values. This zone
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contains a 7% soluble-iron content which includes all of those iron species other than
magnetite and iron-oxides; hence the overall iron sulphide content of this zone which
includes mostly FeS; and significantly lessor CuFeS; is believed to be somewhere in the
range of 10% to 15% which represents a significant sulphide zone. The zone is also
anomalous in gold, arsenic, antimony, vanadium, and boron.

Gold assays were made on only every other 10-foot drill hole sampling interval. Hence
only half of each hole was sampled for gold. The anomalous threshold for gold is
considered to be between 4 ppb and 10 ppb Au. Hole 93-1 contained 120 feet of
anomalous gold averaging 15.4 ppb Au with a maximum of 70 ppb over 10 feet. Hole
93-2 contained 30 feet of anomalous gold averaging 71 ppb Au with a maximum of 190
ppb over 10 feet. Hole 93-3 contained 60 feet of anomalous gold averaging 45 ppb Au
with a maximum of 165 ppb over 10 feet.

Unfortunately, the operator at the time failed to properly sample these intervals for gold.
The riffle splitting technique did not include recovery of the sludges or fines from the
water bearing holes. Typically percussion drilling will generate fines richer in gold grains
and flakes than the average coarse bnlk material consisting of the large fragments.
Cuttings and fines containing gold must be given special attention because of their low
concentrations of gold and high unit value. The high specific gravity gold particles will
settle out into the fines. There was very little fine material collected in the sample bags.

Although the zone sampled is the propylitic zone where gold may or may not occur as a
zoning feature what can be said of these results is they show that this magmatic system
both produced and deposited gold which augers well for finding gold in either one or
both sulphide bodies or associated as a zoning feature.

The closest drill hole to the underlying sulphide body was Hole 93-3 (drilled in 1993).
The hole was geologically logged by R.E. Gale, Ph.D., P.Eng., in 1994 well after
completion of the drilling and was found to contain a quartz-carbonate, pyrite-
chalcopyrite stockworks zone in the bottom 70 feet. This zone is interpreted to be the
upper part of a roof zone to a mineralized porphyry system. Consequently a deep-probe
(1,400 feet of nominal depth penetration) induced polarization survey conducted in 1999
(or five years later) ower this structure shows that the bottom of this hole is about 200 feet
above and abaut 120 feet from the side of a this very large disseminated sulphide body.

According to Smith (1993) reconnaissance surface mapping of the area overlying the
intrusive complex and the areas east and south of the complex found widespread
hydrothermal alteration consisting of bleaching and quartz-carbonate veining with
epidote being the most common alteration mineral. Locally the diorite was so strongly
altered that only the epidote and magnetite remained. Secondary chlorite and calcite were -
ubiquitous throughout the complex. His conclusions were that propylitic alteration
(epidote, chlorite + pyrite) identified in the volcanics and diorite provides surface
indication that a significant porphyry style intrusive system underlies the area.
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The presence of hydrothermal gypsum/anhydrite veinlets in the volcanic-sedimentary
complex that hosts the large sulphide body and the large conductor, Antal (1969) and a
high iron-sulphide content in the propylitic zone indicates a sulphide system with
magmatic fluids rich in SO,. In porphyry intrusion related systems anhydrite occurs as
gypsum veins near surface as a result of reaction with meteoric water to form its hydrated
form, gypsum. Also gypsum is often formed as a rosult of the interaction of heated
seawater and magmatic source hydrothermal fluids as a result of the formation of
volcanogenic massive sulphide deposits. Hence the area may have been subsea during
the earliest intrusive phase which could lend support to the large conductive body
originating as a volcanic associated massive sulphide body.

Geological logging by Gale (1994), of the rock chips recovered from a limited percussion
drilling program within the very large copper geochemical anomaly showed that there are
at least 3 types of mineralized intrusive phases present in the altered and mineralized
system; they include gabbro, diorite, quartz diorite (tonalite), and diorite porphyry; and
their altered equivalents. Mineralization occurs both as disseminated zones and as
mineralized vein systems, probably along the predominant northerly trend of structures
noted in the area. Alteration in the form of calcite flooding and quartz and calcite veining
was noted in all of the southernmost holes, RC93-1 through RC93-5 and therefore is

widespread throughout the latter area.

The association of gold deposits, copper deposits and copper-geld deposits with diorite is
universal.

The intense carbonatization in the propylitic zone is widespread and stands out; and is
reminiscent of those very large magmatic-flnid mineralizing systems that produce major
mineral deposits where there has been mass transfer of enormous tonnages of chemical
substances into and out of the affected rocks. The carbonatization effect having occurred
as a result of mass transfer of CaO and CO; out of the volurne of rock that has been
replaced by mineralized fluids, subsequently recrystallized. The very large propylitic
zone averages 10.0% hydrothermally formed calcium carbonate indicative of 100’s of
millions of tonnes of chemical material transport.

Petrographical work completed by P.B. Read, Ph.D., in 1994 identified several alteration
facies including but not limited to sericitization, pyritization, chloritization, albitization,
saussuritzation, skarnification, and carbonatization.

Two mectanisms could account for the widespread and intense carbonatizatian;
skarnification, and albitization/saussuritization which are pervasive. Hence the
carbonatization is undoubtedly a superimposition of the two. A large zone of
skarnification is found on surface and in drill holes surrounding the large sulphide body.
And albite alteration is ubiquitous in all hales in which diorite, quartz diorite, diorite
porphyry and gabbro, including horeblende-diorite and horneblendite are found.
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For the skarn case the best example of this mass transfer effect is still provided by
Lindgren in his classic example on contact metasomatic deposits. He concluded that for
every cubic metre of altered and mineralized limestone the mineral fluid chemistry which
caused its replacement saw 460 kg of CaO and 1,190 kg of CO; carried away into the -
alteration aureole in the form of carbonatization; and 1,330 kg of SiO, and 1,180 kg of
Fe,0; added in its place along with sigmificant mineral content; or an astonishing 1.8 tons
of material were removed and 2.8 tons added per cubic metre; excluding economic
minerals.

Similar mass transfer occurs during the albitization/saussuritization process. Ross
(1995) explained the mechanism which occurs in several gold-rich copper-gold porphyry

deposits in British Columbia. The conversion of plagioclase and horneblende-bearing
diorite to massive albite consumes silica, Na*, and H; and releases calcium, iron and
water which accounts for the pervasive carbonatization in the propylitic zone. The iron
reacts with Cu and S, and precipitates chalcopyrite. The hydrogen iron lowers pH and
drives the albitization process further releasing more iron, and further enriching the
chalcopyrite. These copper bearing albitized zones are known for their rich gold content.

Accordingly because of the discovery of significant albitization/sausseritization along

with observed prehnitization in association with very low grade copper in the propylitic

zone it is speculated that the large areas of high chargeability (high sulphide content) in

association with high resistivity (silicification after albitization) identified by the deep- i
probe induced polarization survey represents areas of the disseminated sulphide body |
which are heavily albitized and contain significant sulphides which could also include

accompanying gold mineralization as occurred at Ajax and Mount Milligan, etc.

Ross clearly stipulates that with “the frequent presence of disseminated pyrite and a:more
intense albitization of plagioclase phenocrysts in the propylitic assemblage may be used

as a guide. Intense albitization with low grade copper-gold mineralization may be
spatially related to intermediate albitization with higher grade mineralization”

A petrographical examination of percussion drill chips by Reid (1995) concluded that
“the drill chips indicate that pyroxene gabbro, pyroxenite, and their altered equivalents
are as widespread as horneblende diorite, horneblendite and their altered products. Gale’s
identifications (1994) of marble and calc-silicate skarn are verified and mean that
metasedimentary rocks are another element that must be included in the north end of the
Mount Lytton Complex. Read also identified tonalite (quartz diorite) as one of the
intrusive species within the intrusive complex. Intense albifization, saussuritization,
pyritization, and sericitization amongst other characteristic alteration was noted
throughout the propylitic zone.

The operator who conducted the percussion drilling beforehand completed a time-domain
pole-dipole IP over the large copper in soils anomaly and identified a large somewhat
circular chargeability anomaly with a nominal chargeability maximum of 12.5
milliseconds. This survey used an “a” spacing of 50 metres down to 4 levels which
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would allow a look to about 140 metres or about 400 feet. The only correspondence
between this survey and the drilling is that the drilling confirmed pyrite with small
amount of copper characteristic of the propylitic zone. The roof zone sulphides and the
large conductive body were beyond the reach of this survey and could not be seen.

Consequently in 1999, J. M. Ashton, P.Eng. completed a two-liae, time-domain dipole-
dipole, deep-probe Induced- Polarization Survey over the area of interest because the
results of the shallow probe pole-dipole IP survey did not explain several several features
found in the drilling, and the skarn zone had not been adequately tested. The deep-probe
survey used a dipote-dipole electrode array with an “a” spacing of 100 metres down to 6-
levels which corresponds to a nominal penetration depth of about 420 metres, or about
1,400 feet, which is 3-times the depth of the original shallow penetration depth IP survey.
The dipole-dipole survey with a more accurate pseudosectional view of the underlying
geology and with slope correction to more accuratelt represent the surface geometry
would provide much better definition of the subcrop area and reach significantly deeper
into the system and hopefully into the “ore shell” of the intrusive. A contact metasomatic
sulphide deposit was also forecast to underly the large skarn zone as well and a deeper
look was required.

The two line deep-probe IP survey intercepted a large volume of high chargeability
which represents significant sulphides subcropping the survey area. The top of this body
does not outcrop but one part of it is estirnated to subcrop the surface at about 150 feet
below surface at about Line 4900N, Station 50W to 100E. Ht has a depth extent of more
than 1,400 feet below surface. The body is believed to be somewhat ellipsoidal with its
major axis aligned somewhat northwest to southeast and is open in both these directions.
Its long axis is estimated to he about 900 metres (3,000 feet) in length and its short axis is
estimated to be about 650 metres (2,000 feet

The disseminated sulphide body is chemically active and undergoing oxidation-reduction
as demonstrated by a nornmal ininas 336 millivolt spontaneous potential anomaly which
is the surface projection point of the zone of chargeability where it lies nearest to surface.

There is enough room in the high-chargeability zone to contain a geological mineral
resource of the order of 400 million tonnes, or more. ). However to provide better
definition more deep-probe IP surveying is required over the area.

Four hundred (400) metres north of the north edge of this large sulphide body at Line
5400N, Station 2+50 West is an outcropping heavily altered fine-grained pyroxene-
diorite apophysis. According to Reid (1990) the alteration is so intense that the original
rock has been nearly obliterated by an alteration assemblage of tourmaline-epidote-
calcite-chlorite-sphene-pyrite which is cut by a few albite-calcite veinlets. The
tourmaline is a major part of the alteration assemblage and indicates the presence of
significant volatiles in the magmatic source fluids causing the alteration.
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Similarly, very anomalous boroen is found over a 300-foot interval in Drill Hole 93-1.
within which is a 50 foot interval of extremely anomalous boron.

The great abundance of carbonatization in the propylitic zone that envelopes both the
sulphide body and the zone of skarnification attests to the fact that an enormous chemical
replacement reaction has occurred under the target area and mobilized great quantities of
CaCO;_ .

A blind gold zone is forecast to be a zoning feature to the large disseminated sulphide
body, and associated hydrothermal system. This is supported by a review of the
pathfinder element data which has provided important clqes as to its most likely location.

The arsenic geochemistry from both soils and rock-chips recovered in the peripheral
percussion drill holes was reviewed and found to be anomalous.

Anomalous arsenic is a distal zoning feature to blind gold orebodies and gold zones
caused by magmatic bisulphide fluid transport within the hydrothermal fluid circulatory
system; the same mechanism which is responsible for transporting gold; whereas in the
alternative chloride solutions similarly transport silver and base metals.

Hence an H;S rich fluid will transport much gold and arsenic and such a system will
result in vertical zonation from surface downwards with As found at shallower levels
followed by Au and Ag and finally base metals. In terms of relative mobility the
element As is more mobile than gold and will travel upward and outward and have
large and near surface haloes.

2.0 Significant Gold Geochemical Pathfinder Elements

Amongst geoscientists, arsenic and antimony, and more particularly arsenic, are well
known as a gold-indicator, or pathfinder, elements, and have led to the discovery of many

economic gold deposits.

At the Ashton Copper-Gold Prospect both arsenic and antimony were found to be very
anomalous and extremely anomalous in the propylitic zone.

In fact the entire suit of anomalous elements found in the propylitic zone including gold
(albeit mostly in the highest quartile of the anomalous threshold ), arsenic and antimony,
are known pathfinders to blind gold deposits in association with mature porphyry copper-
gold deposits.

Anomalous boron and vanadium are discussed separately as to their potential
significance.




Ashton Copper-Gold

Cu-Au Porphyry Prospect & Contact Metasomatic Massive Sulphide (Skarn) Prospect, or:
Volcanic Associated Massive Sulphide Prospect

Gold Zone Indication, Anomalous Pathfinder Elements: Au, As, and Sb

One example showing the subtle gold zoning thresholds that can occur when close to a
gold zone within a large hydrothermally altered system is cited by Boyle. In a
hydrothermally altered belt of rocks in Uzbekistan 1 to 2 km from a large economic gold
deposit the hydrothermally belt of altered rocks averaged 3.6 ppb gold. As the mining -
area is approached and hydrothermal alteration intensified, the gold content rose to 9 ppb.
and within 20 metres from the orebodies the gold content rose to levels of several
hundred parts per billion before attaining ore grades.

What appears to be significant is that Holes 93-1 and 93-3 contain anomalous gold, i.e.,
10 ppb and greater over large intervals in association with anomalous arsenic. The same
can be said for Hole 93-2 but to a much lesser extent; and the sampling procedure used
for gold was significantly flawed.

The following anomalous geochemical information speaks for itself.

2.1.1 Arsenic Geochemical Data

The average abundance of As in soils, unaffected by ore forming processes, is 7 ppm.
According to Boyle consistent values of 3 times background or about 20 ppm As should
receive exploration attention. Whereas the average abundance of As in the Earth’s crust,
unaffected by ore forming processes, is 1.8 ppm, and 2.0 ppm in igneous rocks.
Consistent values of 3 to 5 times background, or 10 ppm As chosen for this case, is
anomalous and should also receive exploration attention.

Hence the criteria for identifying those anomalous soils and drill hole rock chip samples
as anomalous and worthy of exploration attention for the discovery of blind gold deposits
and/or blind gold zones associated with sulphide bodies was developed from the
following Table 1:

The results show that the anomalous arsenic zone is vectored to the south, and to
depth, of the presently identified sulphide deposit. Arsenic is a zoning feature to blind
gold deposits at depth.

Table 1, Anomalous Arsenic Magnitudes

Lithology Background Anomalous Very Extremely
(ppm) (ppm) Anomaleus Anomalous
(ppm) (ppm)
Soils 7 21-40 41 -80 > 81
Rock 2 11-20 21-40 > 41
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2.1.2 Arsenic in Soils; Results

An anomalous As in soils area was found with dimensions of 1,000 metres east to west
and open to the east and at least 500 metres north to south. It offsets the large copper-in-
soils anomaly to the south and is open in that direction. Within this anomaly located
mostly west of the base-line within an area about 400 metres east to west and 100 to 150
metres north to south As values are both very anomalous and extremely anomalous.
Hence there is a strong As in soils zonation towards the south-west quadrant of the buried
sulphide body.

2.1.3 Arsenic in Percussion Drill Cuttings; Results

Two drill holes contain significant intervals of very anomalous and extremely
anomalous arsenic. And one drill hole which penetrated 150 feet of overburden carried
very anomalous arsenic over a 50 foot interval immediately above its penetration point
into the bedrock of the Spences Bridge Volcanics. The drill hole arsenic data is
summarized in Table 2:

Table 2; Drill Hole Anomalous Arsenic Intercepts

Drill Hole | Intercept | Average Anomalous Category and Geology
(Feet) Arsenic
(ppm)
93-1 200-250 60 Extremely anomalous in arsenic. Occurs in

felsic diorite with abundant calcite

93-1 360-440 38 Very anomalous in arsenic. Occurs in some of
above but mostly in leucodiorite and gabbro with
chalcopyrite and pyrite

93-5 390-500 46 Extremely anomalous in arsenic. Occurs mostly
in limey diorite and marble with some
skarnification

93-7 100-150 42 Very anomalous in arsenic. Occurs in

(Soil) overburden on top of Spences Bridge Volcanics

10
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2.1.4 Arsenic in Mineralized Skarn

On the east side of the propylitic zone above the conductive sulphide body there is a large
surface zone of skarnification and subcropping skarnification and marblization in two of
the drill holes closest to that area of interest.

Surface chip sampling over an 8 metre width of mineralized skarn about 50 metres south
of Line 4700N, Station 600E, averaged 0.29% copper (anomalous), 62 ppm arsenic
(extremely anomalous) and 16 ppb gold (anomalous). In the context of this report with
the sample populations thus far sampled extremely anomalous arsenic corresponds to
anomalous gold given that the average abundance of gold in rock unaffected by ore
forming processes in the earth’s crust is only 4 ppb gold.

2.2 Antimony and Its Significance

According to Boyle (1976) antimony exhibits a nearly universal enrichment in most
types of hypogene gold deposits. Antimony is a zoning feature to blind and deeper

orebodies.

Antimony is a good indicator element in the same manner as arsenic in that its relative
mobility is high along with elements such as Hg, Tl, and As. Accordingly it will travel
upward and outward, and have large and near surface haloes.

The entire propylitic zone is anomalous in antimony.

Table 5 Anomalous Antimony Magnitudes

Lithology Background Anomalous Very Extremely
(ppm) (ppm) Anomalous Anomalous
(ppm) (ppm)
Soils 0.70 3.5-7.0 7.1-14 >14.1
Rock 0.20 1.1-2.0 2.1-40 >4.1

11
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2.2.1. Antimony in Percussion Drill Cuttings; Results

In the manner described by Boyle the anomalous thresholds for rock and soils were
selected on the basis of 5 times the background values and anomalous categories
identified on the basis of a standard geometric progression.

The propylitic zone which was penetrated by percussion drill holes 93-1 to 93-5
respectively was found to be extremely anomalous in antimony.

Whereas the antimony in soils were mostly all less than 5 ppm. However the assay
procedure used was not sensitive to lower values which nevertheless could still be
anomalous; hence no conclusion for the antimony content in soils can really drawn.

2.3 Boron and Its Significance

Four hundred (400) metres north of the north edge of the large sulphide body, at Line
5400N, Station 2+50 West, is a heavily altered fine-grained pyroxene diorite aqutcrop.
According to Reid (1990) the alteration is so intense that the original rock has been
nearly obliterated by an alteration assemblage of tourmaline-epidote-calcite-chlorite-
sphene-pyrite which is cut by a few albite-calcite veinlets. The tourmaline is a major
part of the alteration assemblage and indicates the presence of significant volatiles in the
magmatic source fluids causing the alteration.

This outcrop is also 450 metres north of Drill Hole 93-1 in which there is a 300 foot
section of anomalous boran from 150 feet to 450 feet. This indicates that this large area
is part of the vapour plume pathway taken by magmatic volatiles during exsolution from
a crystallizing magma at depth.

This suggests the probability that the large sulphide body that underlies Drill Holes 93-1
to 93-5 may be accompanied by another deeper mineralized structure to the north
because not only is the propylitic zone defined by drilling pervasively altered and
mineralized due to an enormous passage of volatiles from the identified sulphide body
that goes to depth but at this juncture the same may be said to the area to the north which
remains totally unexplored. The deep probe IP survey that passed to the east of this other
alteration feature and intersected what appears to be the edge of another chargeability
anomaly. As there is also a coincident copper anomaly above this alteration area it
represents a secondary target area.

The exsolution of volatiles occurs due to the separation, or partition, of an aqueous phase }
containing significant volatiles, including water, boron and carbon-dioxide from a co-
existing fluid-melt believed tb contain economic metals; imr this case copper and in all
probability, gold. The exsolution process which occurs during partition results in the
concentration and precipitation of metals near the top of the magma chamber or within
any chemically favourable host rock contacted by the mineralized fluids.

12




Ashton Copper-Gold
Cu-Au Porphyry Prospect & Contact Metasomatic Massive Sulphide (Skarn) Prospect, or:

Volcanic Associated Massive Sulphide Prospect
Gold Zone Indication, Anomalous Pathfinder Elements: Au, As, and Sb

A very positive feature related to the presence of boron is that boron is one of the key
magmatic components that enables the production of orebodies. It lowers the melting
temperature and viscosity of the magma which promotes its generation, migration, and
the incorporation of incompatible elements (ore minerals) as the magma stopes its way
upward through the Earth’s crust. The other key volatile components include H,0, CO;,
SO,, H,S, HF, HCI, and Li, and some dissolved salts and metals. In effect these volatiles,
particularly boron, depress the solidus making the magma more efficient in its metals
scavenging process and enabling the intrusive magma to penetrate to much shallower
depths where structural and other controls are most favourable for ore deposition.

Table 3 _Anomalous Boron Magnitudes

Lithology Background Anomalous Very Extremely
(ppm) (ppm) Anomalous Anomralous
(ppm) (ppm)
Soils 2-100 151 -300 301 - 600 > 601
Rock 10 51-100 101 -200 > 201

Table 4 Drill Hole; Anomalous Boron Intercepts

Average
Drill Hole | Intercept Boron Anomalous Category and Geology

(Feet) (ppm)

93-1 150-450 148 Very anomalous in boron. Occurs in felsic
diorite with abundant calcite

93-1 350-400 472 Extremely anomalous in boron. Occurs in
leucodiorite and gabbro with chalcopyrite and
pyrite

93-5 470-500 84 Anomalous in boron. Occurs mostly in limey

diorite and marble with some skamification

Rock- Not NA Extremely anomalous in boron by petrographic
Outcrop Assayed thin section.
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2.3.1 Discussion on Boron

Boyle (1979), stated that Boron is commonly associated with gold in practically all types
of its deposits with the most frequent boron mineral in auriferous deposits being '
tourmaline.

However in this instance what relationship boron has to gold in this system is unknown.
It would appear that its significance here is its relationship with the devolatilization of the
magma which produced the large sulphide body underlying the propylitic zone.

2.4 Vanadium; Its Possible Significance

According to Boyle (1976) vanadium is present in some hypogene gold deposits-
principally in minerals like sericite, roscoelite, pyrite, apatite, magnetitie, ilmenite and
leucoxene.

He further states that gold ores rich in tellurides frequently seem to have higher than
average amounts of vanadium either in pyrite or in the vanadiferrous micas. The reason
for the relationship between the three elements, Te, V and Au was not explained other
than there is a common association in some gold deposits. Perhaps the relationship is
connected with the fact that gold and gold tellurides commonly occur in host rocks that
are relatively rich in vanadium (e.g., basic to intermediate volcanics, serpentinites, etc.).

Table 6 Anomalous Vanadium Magnitudes

Lithology Background Anomalous Very Extremély
(ppm) (ppm) Anomalous Anomalous
(ppm) (ppm)
Soils 20-500 751 -1500 1,501 - 3,000 > 3,001
(250)
Rock 135 401 - 800 801 - 1,600 > 1,601

2.4.1 Discussion on Vanadium

All percussion drill holes into the propylitic zone contain anomalous vanadium with
several intercepts containing very anomalous vanadium.

The soils on the other hand are mostly in the threshold range between 250 ppm and 750
ppm vanadium.
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Undoubtedly during the scavaging process as this porphyry system stoped its way
upwards from the lower part of the upper plate it encountered lithology rich in vanadium
which generally means that this element was encountered deep in the Earth’s crust. The
question is, does the vanadium have an intimate association with gold mineralization as it
does with some the notable porphyry related gold deposits in the South Pacific.

One example where vanadium figures prominently is Porgera, and the nearby Mt. Kare
gold deposit. The porphyry intrusion related gold mineralization at Porgera (contained
gold > 14 M-o0z) was introduced by magmatic fluids with a strong vanadium-rich fluid
component. In Corbett & Leach (1996) the main gold mineralizing phase is a spatially
and temporally zoned, polybasal vein and vein/breccia system containing quartz,
roscoelite (the vanadium mica, illite), carbonate, minor sulphides, and significant gold
mineralization.

The high grade roscoelite mineralization at Porgera, Papua & New Guinea, is very
similar to that encountered at Mt Kare. And roscoelite mineralization in general is
common to other porphyry related gold systems elsewhere in the southwest Pacific;
notably the Emperor Mine in Fiji (= 4.0 M-0z); and at Cracow, Australia (1.0 M-o0z).

Both Porgera and Mt Kare are on the same deep crustal suture which has allowed mafic
intrusives to rise to elevated crustal levels.

2.5 Gallium

As a curiosity, in July 1999, residual drill cuttings still evident from the drilling of three
holes in 1993 were re-sampled and assayed for gallium. The average assay from the
three samples returned 14 ppm gallium. The average content in the earth’s crust
unaffected by hydrothermal alteration processes is reported at 15 ppm. What the gallium
distribution is in the holes is presently unknown but it could either be homogeneously
distributed throughout all of the holes in the propylitic zone, in which case it is not
anomalous, or be found in anomalous amounts from any of the altered intrusive phases.
Its significance at this time is unknown

At the world’s first gallium mine in Utah the gallium is associated with copper
mineralization.
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3.0 Submarine Volcanism

3.1 General

This subject is reviewed in respect of known geological history of the area, because of the
possibility that the volcanic-sedimentary monoclinical sequence into which the multiple
episodic intrusives intruded may have been laid down sub-sea in the Permian period; in
which case any contained mineral deposits could be of the volcanic associated massive
sulphide type; and related to subsequent intrusive mineralizing events as an overprinted
recrystallized metasomatic body.

The other alternative is that the large conductive body is genetically related only to the
disseminated sulphide deposit having formed simply as a metasomatic massive sulphide
deposit in the skarn zone.

3.2 General Regional Geological History

R.B. Campbell (Geological Survey of Canada (GSC), 1966) showed the Ashton Copper-
Gold Prospect area subsea in the Upper Triassic with volcanic extrusive activity. Prior to
this period the area was subsea. The area does not emerge until the Middle Jurassic.

It is now speculated that the host rocks into which the multiple intrusive phases of
tonalite (quartz-diorite), diorite porphyry, diorite, and gabbro; and their altered
equivalents intruded could possibly be part of the Cache Creek group of Permian age.

The Permian saw extensive sabsea volcanic activity. The volcanmism caused local thick
sequences of volcanic arenite, mud, carbonate, and chert (GSC; 1969).

According to White (UBC; 1966) the region in which the Ashton Copper-Gold Prospect
is found underwent a third great crustal subsidence in late Pennsylvanian and attained
maximum dimensions in the Permian and may have persisted into the Middle Triassic.
This seaway flooded most of British Columbia west of the Selkirk Mountains. This
geosyncline structure in British Columbia is known as the Cache Creek Group and is
known to host volcanic associated massive sulphide deposits (Kuteho Creek and Red

Hill).

Expanding somewhat on the GSC (1969) summary of geological activity, White stated
that the stratigraphic thicknesses and proportions of lithological types are highly variable.
Such features point to an archipelago-type of environment somewhat like the Caribbean;
with extensive volcanism, submerged platforms, and oceanic troughs.

The fourth and last great marine incursion began in the Upper Triassic, reached a

maximum development in the Upper Jurassic, and persisted in modified form through
much of the Lower Cretaceous”. The axis of depression moved westward.
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In support that gold mineralizing Tertiary intrusive events could form part of the intrusive
type spectrum at Ashton Copper-Gold, Campbell (GSC, 1966) stated that Tertiary
intrusive activity is probably more widespread than mapped in the area because of the
lack of surface exposure. Monger (GSC, 1989) shows some Tertiary extrusives that
follow the same major structural lineament on which the Ashton Copper-Gold Prospect is
found and which are contiguous with the east edge of the Mount Lytton Complex. These
Tertiary plugs are located about 6 miles to the south, and as isolated islands out into the
Middle and Late Cretaceous volcanics of the Spences Bridge Group to the east.

Monger (GSC; 1989) speculates, with strong evidence, that the Upper Triassic/Lower
Jurassic Maunt Lytton Complex bounded on the north-east by the Ashton Copper-Gold
intrusive complex, is related to early Mesozoic subduction/arc activity; with those
mineralized structures in the Guichon Batholith (i.e., the stupendous Valley Copper
deposit located 25 miles north north-easterly from Ashton Copper-Gold); with the
Guichon having formed in the upper part of the subduction plate and the Mount Lytton
Complex having formed in the lower part of the upper plate.

Structurally the Ashton Copper-Gold intrusives have intruded along a major basement
fault structure that separates the Upper Triassic/Lower Jurassic Mount Lytton Complex;
the root zone of the Nicola Arc, from the neighboring Quesnellia

Terrane (which includes the Nicola Group) of the Intermontane Belt. This fault structure
is identified by Monger. It forms the north-south lineament along which Thompsoa’s
River flows, and passes to the east of the altered and mineralized mtrusive complex.

4.2 Interpreted Massive Sulphide Deposit

Geophysical and geological evidence suggest a subcropping strata-bound massive
sulphide deposit on the east flank of the large disseminated sulphide body interpreted as a
porphyry copper-gold deposit. The massive sulphide body is conformable to the
volcanic-sedimentary lithological sequence which forms a monocline dipping about 40°
to the east.

Here the deep-probe induced polarization survey identified a conductive body with its top
buried about 120 metres (400 feet) below the surface with a conductivity thickness of that
of a massive sulphide body. It has dimensions of abont 100 metres thick, a dip length of
400 metres and a strike length of 800 metres. It is coincident with a strong VLF-EM
anomaly discovered in 1990. It is also coincident with a strong linear copper-
geochemical anomaly that is clearly distinct from the large fat ellipsoidal copper-anomaly
over the disseminated sulphide deposit. The conductive body is open to the south and
down dip; and its northerly extent can only be surmised as being extended to the total
length of VLF-EM anomaly which is about 600 metres.

This conductor has an average conductivity thickness of 12.2 mhos (Siemens) per metre

and is indicative of massive sulphides. Strangway (1966) completed a conductivity data
study from several massive sulphide deposits and concluded that the conductivity-
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thickness values of most world-class massive sulphide deposits had a small range
between 1 and 300 mhos.

The IP survey showed that this conductor, throughout the five levels in which it is found
had resistivities of 2, 18, 7, 7, and 7 ohm-metres consecutively from the lowest level
surveyed to the top of the structure. At an estimated width of 100 metres this translates to
an average conductivity thickness of 12.2 mhos per metre. Resistivities as low as 2 ohm-
metres and 7 ohm-metres, which are the lowest this writer has experienced are relatively
uncommon in IP surveying. '

5.0 Discussion on Geochemistry

There are at least four mineral element aureoles of different sizes and form found in the
propylitic zone. Carbonate alteration is intense and widespread. The geological
interpretation is that there are a least three altered intrusive phases consisting of gabbro,
diorite, quartz diorite (Tonalite) and diorite porphyry and their altered equivalents. It
would follow that there is probably a felsic mineralizing stage as well which could be the
main mineralizing stage. It also follows that there could be mineral deposit overprinting
within the disseminated sulphide body itself.

Although no statistical analyses was completed in the rigorous mathematical sense, a
. visual inspection of the lithogeochemical data from assays of drill cuttings and surface |
soil geochemistry resulted in specific positive and negative correlations between the
elements Cu and V, and pathfinder elements B, and, As and Sb.

Copper and vanadium correspond closely throughout the prapylitic zone and appear to be
a distinct population consisting of two elements.

Boron appears to be unrelated to all element species except that it may be related to
copper which could have overprinted the copper-vanadium populatian mtroduced
subsequently to the devolatilization of the magma. It would appear to be a distinct
population.

In Hole 93-1 and generally throughout all five holes drilled in the propylitie zone over the
large sulphide body arsenic and antimony have a positive correlation and are a distinct
overprinting population by themselves.

Although speculative at this time, until more data becomes available about zoning
features, there appears to be three distinct mineralizing stages to this system.

The boron stage along with a copper component was recognized by Read as part of the

volatile component. This stage occurred characteristically when the subcropping magma
partitioned into the gaseous (volatile) phase and fluid phase while crystallizing. Boron
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will partition into the volatile phase and bring some copper with it along with other
volatile components such as CO,, H,O, etc.

Nairis (1979) cited the work of Owtschinnikov et al (1967) regarding aureoles of
indicator elements found in steeply inclined hydrothermal ore deposits which occur as a
function of mobility and develop distinct haloes accordingly. The general succession is
Au, Mo, Cu, Pb, Ag, Ba, Sb, and As; from the proximity of the ore-deposit, where Au has
the lowest mobility to the most distal where As has the greatest mobility; exceeded by
only Hg. Although a simplification in complex systems, as this is, it is still a
fundamental eancept. ‘

As the As and Sb appear to be distinct this writer interprets these strongly anomalous
features as being a zoning feature to a blind gold zone in association with the underlying
disseminated sulphide deposit or deposits

The bulk geochemical gold content in Drill Holes 93-1 and 93-3, with many values at 10
ppb gold and greater; up to a maximum of 190 ppb gold, are of an anomalous magnitude
that supports the concept of a gold zone in association with the sulphides of this large
system.

Prepared by: J.M. Ashton, P.Eng.

July, 2003
Vancouver, British Columbia

19




Ashton Copper-Gold

Cu-Au Porphyry Prospect & Conlact Metasomatic Massive Sulphide (Skarn) Prospect, or:
Volcanic Associated Massive Sulphide Prospect

Gold Zone Indication, Anomalous Pathfinder Elements: Au, As, and Sb

References

Ashton, J.M., 31 August, 1999: Deep-Probe Induced Polarization Survey Report on the
Ashton Group Mineral Claims. Assessment Report.

Boyle, R.W., 1980: Gold Deposits: A Review of Their Geological and Geochemical
Setting: Geology of Canadian Gold Deposits, The Canadian Institute of Mining and
Metallurgy, Special Volume 24.

Field Geologists’ Manual, 1995: Compiled by D.A. Berkman, Monograph No. 9,
Published by: The Australasian Institute of Mining and Metallurgy.

Gale, R. E., February 4, 1994: Logs of Drillhole Cuttings, 1993 Reverse Circulation
Drilling, Ashton Copper Prospect, Kamloops Mining Division, British Columbia.

Manning, D.A.C., and Pichavant, M., 1985: Volatiles and Their Bearing on the
Behaviour of Metals in Granitic Systems in R.P. Taylor, D.F. Strong, editors,
Recent Advances in the Geology of Granitic Related Mineral Deposits; The
Canadian Institute of Mining and Metallurgy, Special Volume 39, pages 13 to 24.

Monger, J.W.H., 1989: Geological Survey of Canada, Geology Map 42-1989 and Notes.

Nairis, Britt, 1971: Endogene Dispersion Aureoles Around the Rudtjebacken Sulphide
Ore in the Adak Area, Northern Sweden, Geological Survey of Sweden in
Geochemical Exploration, Special Volume 11, 1971 Editors: Boyle, R.W. and
McGerrigle, J.I.; The Canadian Institute of Mining and Metallurgy.

Polikarpochkin, V. V., and Kitaev, N.A., 1971: Endogenic Halos of Epithermal Gold-
Bearing Deposits in Dr. R. W. Boyle and J. 1. McGerrigle, Editors, Geochemical
Exploration, Special Volume 11, The Canadian Institute of Mining and Metallurgy.

Read, P.B., 1990: Petrography of Sample 54N, 2+50W, Ashton Copper Property.

Read, P.B., 10 January 1995: Petrography of Drill Chips; Holes RCA 93-1 to RCA 93-7.

Strangway, D.W., 1966: Electromagnetic Parameters to Some Sulfide Ore Bodies, in
Hansen, Don A. et al, eds., Volume I, Case Histories; Society of Exploration
Geophysicists’, Mining Geophysics, p.227-242

Smith, S.W., September 20, 1993: Geological Mapping and Geochemical Sampling on
the Ashton Property, Assessment Report.

United Nations Development Programme, Manila, 1987: Technical Report No. 6:

Geochemical Nature of Epithermal Gold Mineralization and Related Anomalies in
the Philippines: by the United Nations Department of Technical Co-operation.

20




LOGS OF DRILLHOLE CUTTINGS
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INTRODUCTIGN

This report is written at the request of Mr. J.M. Aahton gf 808
Exploration Services Ltd.

It ias the result of a 2 day binocular microscope atudy of
cuttinga collected in a 7 hole reverase circulation drilling program
carried out by Kingston Resocurces Ltd. in September, 1993 on the
Ashton copper proaspect neer Lytton, B.C.

LOGS OF CUTTINGS

(l1>Hole No. Grid Coordinates Approximate Attitude Total Significant
Elevation Depth 1Intercepts
RCS83-1 43+60N 1+10W 2580 Ft. Vertical 3500 Ft. 390-430 Ft
40Ft-0.13% Cu

From To Int. Ft. Description

O 10 10 Overburden

10 2310 200 Daerk green medium to coarse grained diorite
with up te 1i0% magnetite., Leas than 5%

epidote and calcite veinlets, rare pyrite,
hematite, red garnet and barren guartz
veinlets.

210 230 180 Lighter colored, more felsic diorite with
abundant calcite in matrix and thin
veinlets. More pyrite, up to 2%, traces of
chalcopyrite. Less magnetite.

3390 430 40 Leucodiorite with more calcite veinlets,
pyrite up to S% and little magnetite. Some
guartz-biotite diorite with calcite-quartz
veinlets with chalcopyrite. From 410-43C
some coarse grained gabbro with pyrite,
trace chalcopyrite. The interval from 390
to 430 assayed 0.13% Cu., beat grade an
the hole.

430 Soo 70 Dark medium grained diorite with magnetite,
some epadote. Bottom of hole.




(2)Hole No. Grid Coordinates Approximate Attitude Total Significant

Elevation Depth Intercepts
RC 93-2 49+45N 220w 2750 Ft.  -61° @ 820 Ft 170-220
Az. 162° S0 Ft-0.12%Cu
From To Int. Ft. Deacription
o} ico 10 Overburden
10 170 160 Dark green to grey fine to coarse grained

diorite and quartz diorite with 10-15%
magnetite and up to 20% gquart=z. Several
zonea of greeniah white fine grained felsaic
intrusive with low magnetite,. Short aections
of red fine grained hematite (or red mical
and epidote with guartz-magnetite veinlets.

170 220 SO Increased amounts of felsitic rock with
strong red hematite or red mica coatings on
fractures in gabbroic rock seotions, 200 to
210 feet, along with magnetite, pyrite, trace
chalcopyrite. From 170 - 210 - 40 feet
averaged 0.12% Cu., beat grade interval in
thia hole,

220 320 100 Fine to medium grained felsitic intrusive
with fairly abundant red hematite or mica and
epidote. Bottom of hole.

(2)Hole No. Grid Coordinatea Approximate Attitude Total Significant
Elevation lDepth Intercepts

RC 93-3 a8+0O0ON (0+97E 2530 Ft. Vertical 3500 Ft. 450-490
40 Ft-0.10%Cu

From To Int. Ft. Description
O 20 20 Overburden
20 clale 280 Medium grained dark grey to white dioraite

with S5S-10% magnetite, trace epidote and
quartz-calcite veinlets, hematitel(red mica>
coatinga on several fragments. From
150-170, magnetite-rich gabbro with
quartz-pyrite in fractures. Calcite
increaseas from Z00-300 feet.

300 430 130 Limy, ccoarser grained dark green diorite
with numerous veinlets of calcite. Abundant
coarae grained magnetite with traces of
nyrite and chalcopyraite.




430 SOCO 70 Similar to above but with several
gquartz-calcite pyrite-chalcopyrite veinlets.
Best grade intervel in hole is 450-4S0, 40
feet grading 0.10% Cu. Bottom of hole-5S00
feet.
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(4>Hole No. Grid Coordinates Approximate Attitude Total Significant

Elevation Depth Intervals
RC 93-4  47+55N O0+45E 2880 Ft. -62° @ 400 Ft 90 - 120
Az. 270° 30 Ft-0.12%Cu
From To Int.-Ft. Description
o 10 10 Overburden
10 80 70 Medium to coarse grained dark green diorite

with few calcite-pyrite veinleta.

8¢ 100 20 Fine to medium grained pink to red garnet
replacing recrystallized limestone. Weak
digseminated pyrite and chalcopyrite an
marble remnants.

100 120 20 Green to white medium grained dioraite with
traces of pyrite. The best mineralized
intercept in the drillhole is 90-120 feet,
30 feet - 0.12% Cu.

12¢C 180 &0 Diorite with little pyrite, some hematite
or red mica and epidote.
180 13¢C 10 Calcite-marble with traces of yellow garnet

replecing marble.
138G 400 210 Dark coarse grained to lighter fine grained

diorite with traces of calcite veinlets
carrying pyraite-epidocte. Bottom of hele.

(S5)Hole No. Grid Ceoordinates Approximate Attitude Total Significant

Elevation Depth Interceptsa
RC 92-5 45+«7GN 2+70E 2830 Ft. 60’ @ S0G Ft 210-220G
Az. 272° 10 Ft.-0.29%Cu
4&60G-a90

10 Ft.-0.12%Cu

From To Int.-Ft. Description
6] 30 30 Overburden
20 120 90 Medium grained dark green diorite with up

to 10% magnetite, trace pyrite,calcite and
epidote. Hinor fine grained hematite or




raed mica ceoatingas on magnetite.

120 150 30 Red-green medium grained garnet rock with
trace pyrite end chalcopyrite.

150 200 SG Medium grained to coarse grained diorite
porphyry with abundant magnetite, moderate
pyYyrite, treces chalcopyrite in calcite
veinleta.

200 220 20 Magnetite-poor silicified to highly
calcareoua diorite with 2% disseminated
pyrite-chalcopyrite. Few patches
magnetite-pyrite—-epidote in thin freactures.
Beat grade interval in hole here, 10 feet -
0.29% Cu.

220 240 20 Coarse grained diorite with some patches of
strong pyrite but little chalcopyrite.

240 300 €0 Fresh looking coarse grained diorite.

300 340 40 Pale buff to pink garnet and epidote
replacing marble-limestone. Trace pyrite.

340 430 150 Mixed calcite-rich diorite and pink marble
with patches of pyrite, trace chalcopyrite.
Beat mineralization in interval ia 480 - 43S0
faeet, 10 feet grading €.12% Cu.

4390 S00 io Mainly white marble with some coarse grained

white graphic textured granite or pegmatite.
Bottom of hole at S00 feet.

(63 Hole RC 83-6, drilled at same point as RC 93-7, drilled 130 feet
of overburden and failed to reach bedrock-waa cut off at 130 feet.

(7)Hole No. Grid Coordinates Approximate Attitude Total Significant

Elevation Depth Intercepts
RC 383-7 S3+00N 3+45E 2180 Ft. Vertical 330 Ft None
From To Int.-Ft. Descxyiption
G 1€G 160 Overburden
160 220 60 Red-green andesite volcanic - probably .

Spences Bridge Group.

220 320 100 Barren grey green diorite and quartz
dierite, intrusive texture.




COMMENTS ON GEOLOGY FROM LOGS

(1> Further drilling should utilize a diamond drill so that the
all-important geologicel relstionahips between the diorite, gabbro,
limestone and skarn can be interpreted properly. The complex ,
atructures and contact relationships on the property can only be
asoclved with core drilling with a diamond drill.

(2) Fragments of the mineralized rochks which I heve retained from my
atudy should be impregnated and thin-sectioned to enable positive
identification of the rocks which host the mineralization.

(3> The limy diorite and skarn-marble and their contact areas appear
to be the best host rocks for copper mineraelization. Further work on
the property prior to diamond drilling should include detailed mapping
to pin point the contacts on surface between these rocks and the other
noted hoat rocksas, gabbre and quartz diorite.

(4> It is apparent from the occurrence of at least 3 types of
mineralized intrusives, diorite, gebbro and guartz diorite, that there
are multiple intrusive phases present in the altered and mineralized
system on the properxty. Mineralization occurs both as disaeminated
zZones and as mineralized vein systems, probably along the predominant
northerly trend of structures noted in the area. Alteration in the
form of calcite flooding and quartz and calcite veining was noted in
all of the southernmost holea, RC 93-1 through RC 93-5 and therefore

is widespread throughout the latter area.

Gale, Phd. P.Eng.
R.E. Gale and Associates Inc.

February ¢, 19S4




PETROGRAPHY OF DRILL CHIPS FROM : j
HOLES RCA 93-1 TO RCA 93-7, ASHTON PROPERTY,
KAMLOOPS MINING DIVISION, (921/3W & 921/6W)
Peter B. Read

L. INTRODUCTION

This petrdgraphic examination of 11 thin sections was undertaken at the request
of J.M. Ashton, J.M. Ashton and Associates Ltd., 201-518 Beatty Street, Vancouver,
B.C. The thin sections were prepared from epoxy resin-impregnated drill chips
collected in lSeptember. 1993 during the drilling of 7 reverse—circulation holes on the
Ashton Property.

The Ashton Property lies less than 1 k-ilometre west of a gravel road which
leaves the Trans Canada Highway 100 metres north of the Nicoamen River bridge and
climbs southward out of the Thompson River valley. The centre of the property is at
approximately 700 m elevation and lies about 17 km east of Lytton.

Monger and McMillan (1989) showed that the property and adjacent area were
underlain by layered quartzofeldspathic rocks, amphibolite and mylonite of the Mount
Lytton Complex. Immediately north of the property, Brown's (1981) more detailed
geological mapping showed west-striking belts of WNW foliated and layered quartzo-
feldspathic rocks in contact with weakly foliated plutonic zones ranging from tonalite
through diorite to gabbro. This thin section examination of drilling chips shows that
rock types similar to those that Brown identified immediately north of the property

also underlie the Ashton Property.
2. PETROGRAPHY

The drill chips indicate that pyroxene gabrro, pyroxenite and their altered

equivalents are as widespread as hornblende diarite, hornblendite and their altered
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products. Gale's identifications (1994) of marble and calcsilicate skarn are verified and [
mean that‘metasedimentary rocks are another element that must be included in the
north end of the Mount Lytton Complex. Tonalite (quartz diorite) and felsic rocks are
rare. The best copper mineralization appaars spatially related to the altered pyroxene
gabbro and pyroxenite.

(a) Hole RCA 93-1

1. Thin Section RC93-1 390-430'

The thin section consists of six rock chips of the following rock types:

(a) 3 chips of calcsilicate skarns

(b) 2 chips of pyroxenite or hornblende pyroxenite

(c) 1 chip of albitite

Of the three chips of calcsilicate skarns, two are epidosites consisting of
95% clinozoisite with anomalous berlin blue and le non yellow iatarference tints,
2% quartz and 3% opaque minerals. The remaining chip is a calcsilicate skarn
composed of 83% prehnite, 15% calcite, 1% clinozoisite and 1% opaque minerals.

The two chips of pyroxenite or.hornblende pyroxenite consist of an igneous
assemblage of 5% augite, 20% pleochroic blue-green to grass green elongate horn-
blende prisms and 4% opaque minerals overprinted by an assemblage consisting of
51% epidote/clinozoisite, 15% calcite, and 5% prehnite. The other chip consists of
68% augite and 2% opaque minerals overprinted by an alteration assemblage consisting
of 20% clinozoisite with anomalous berlin blue and lemmon yellow interference tints,
10% tremolite and %% quartz.

The albitite consists of 77% plagioclase (Ang), 10% clinozoisite with anomalous
berlin blue interference tints, 8% calcite, 1% finely disseminated opaques, and
4% coarse (0.1 to 0.4 mm) shapeless grains of apatite.

Remarks: Although thin section identifications of rock chips show that three rock

types are present, there may be only two major rock types with the calcsilicate skarns
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representing the complete alteration of former ultramafic rocks. Two of the chips are '
either pyroxenite or hornblende pyroxenite. Of the three chips of calcsilicate skarns,
two have a mineral assemblage of essentially clinozoisite which could easily result

from the total alteration of former pyroxenite. The albitite, a felsic igneous rpck, is in
marked contrast to the pyroxenites or calcsilicate skarns possibly derived from
pyroxenites. The thin section study supports Gale's (1994) ldentification of basic
plutonic rocks in this interval, but suggests an ultramafite, locally highly altered to
calcsilicates, rather than the leucodiorite and gabbro that he suggested. Because the
thin section comes from chips taken from the interval of best mineralization in this
hole, the host rock appears to be a pyroxenite or an extensively calcsilicate-altered
variant.

(b) Hole RCA 93-2

1. Thin Section RC93-2 200-210

The thin section consists of five chips which range in composition from
hornblende diorite through pyroxene gabbro to a pyroxenite.

The three pyroxene gabbro chips consist of 70% augite, 25% subhedral laths of
plagioclase which are unzoned, twinned and dusted with alteration so that no optical
determination of the composition is possible, and 5% shapeless to equant opaque
mineral grains sprinkled throughout.

The hornblende diorite chip has 25% medium to pale brown pleochroic prismatic
grains of hornblende, 65% shapeless plagioclase grains which are so heavily sausseriti-
zed that an optical determination of their composition is not possible and 5% epidote
with patchy second order interference tints. I noticed that the opaque mineralization
is surrounded by an incomplete rim of pleochroic medium green to colourless chlorite
which is length-slow. Where the hornblende is in contact with the opaques, a rim of
grey-green to colourless hornblende exists between the opaques and the normal
pleochroic medium to colourless hornblende. Are the opaque minerals part of the

igneous assemblage?
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The pyroxenite chip has 80% augite and 3% opaque miﬁerals which are overprinTl
ed by an alteration assemblage consisting of 12% mats of pleochroic pale green to
colourless chlorite and 5% fine shapeless grains of quartz verified by an uniaxial
positive interference figure. ,

Remarks: The thin section rock chips support Gale's interpretation of plutonic rocks

but suggest the rocks are more basic. Gale (199%) suggested felsitic diorite, but the

thin sectioned rock chips suggest that pyroxene gabbro, pyroxenite and hornblende
diorite are widespread. Again the best mineralized intarval in this hole is associated
with mafic to ultramafic rocks.

(c) Hole RCA 933

1. Thin Section RC93-3 150-170¢

The thin section consists of three rock chips which are pyroxene gabbro and
altered pyroxane gabbro.

One of the chips is a pyroxene gabbro consisting of 63% augite grains which

contain small pleochroic inclusions of “ornblende (1%) in shades of medium to pale
brown. The subhedral plagioclase (25%) laths are too heavily sericitized to permit an 1
optical determination of their composition. Large equant grains of opaque
minerals (6%) are sprinkled throughout.

The remaining chips are altered pyroxene zabbro in which the relict igenous
assemblage of augite with pleochroic brown hornblende inclusions and heavily seri-
citized subhedral plagioclase laths still remains but is overprinted by an assemblage of
epidote, showing patchy second order interference tints, and fine medium to pale
green pleochroic chlorite fiakes all cut by prehnite veins.

Remarks: The thin section identifications of the rock chips as pyroxene gabbro or
altered pyroxene gabbro are consistent with Gale's (1994) observations that the |

interval 150-170' is a magnetite-rich gabbro.
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2. Thin Section RC93-3 430-500' < I

The thin section consists of three chips of altered hornblende diorite

The relict igneous assemblage consists of pleochroic olive green to olive brown
prismatic to fibrous hornblende, heavily sericitized subhedral plagioclase laths which
are too altered for an optical deterimination of their composition, and shapeléss grains
of opaque minerals up to 0.5 mm on edge. The overprinting alteration assemblage
consists of epidoté/clinozoisite, in which some grains have patchy second order
interference tints and others have anomalous berlin blue and lemon yellow tints,
calcite, pleochroic medium to pale green chlorite flakes, pleochroic pale green
actinolite fibres, and a few fine sphene granules.
Remarks: The thin section identifications of the rock chips as altered hornblende
diorite is consistent with Gale's (1994) report of green diorite in this interval. Note
again that the best mineralization in the hole has a basic plutonic rock as host.

(d) Hole RCA 93-4

1. Thin Section RC93-4 80-100'

The thin section consists of six rock chips all of which are calcsilicate skarns.
Garnetiferous skarns are most important and yield the following variants:
(a) Three chips of garnet-diopsidecalcitetactinolite skarmn composed of
35% grossular-andradite, 30% diopside, 34% calcite, and 1% medium to pale
green pleochroic fibrous prismatic actinolite grains.
(b) A garnet-epdiote-calcite skarn comprised of 60% grossular-andradite,
5% epidote with patchy second order interference tints, and 35% calcite.
The remaining skarn chips are:
(c) A wollastonite-epidote/clinozoisite-calcite skarn composed of 35% wollaston-
ite, 63% calcite, 2% epidote/clinozoisite and %% medium to pale green pleo-

chroic chlorite flakes.
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(d) A vesuvianite-calcite skarn with 35% vesuvianite as stubby prismatic colour- ,
less grains having strong clove brown interference tints, 65% calcite, and %% of
nonpleochroic reddish brown equant spinel grains which are isotropic, have a high
positive relief, and are embedded within vesuvianite. ’

Remarks: The mineral assemblages of the thin-sectioned rock chips are consistent with

Gale's (1994) assignment of this interval to recrystallized limestone.

(e) Hole RCA 93-5

1. Thin Section RC93-5 120-150'

The thin section contains two rock chips which are both skarns.
(a) The epidosite consists of 90% epidote with patchy second order interference
tints, 5% sphene .as large grains with extreme positive relief and birefringence,
and 1% quartz.
(b) A tremolite-epidote composed of 90% colourless tremolite as fibrous prisma-
tic grains showing two cleavages at 569, and 10% epidote with patchy second
order interference tints.
Remarks: The thin-sectioned rock chips indicate that the rock. of this interval is a
skarn. This rock type is consistent with Gale's (1994) observation of garnet in this
interval.

2. Thin Section RC93-5 170-200"

The thin section contains four rock chips of altered hornblendite and hornblende
diorite with the following characteristics:

(a) Two chips of hornblendite contain 80-85% stubby pale green to colourless

pleochroic prismatic actinolite grains, 12% calcite or 15% epidote, and 6% finely

disseminated 6paquae minerals.

(b) A single chip of hornblendite? has only 20% pleochroic pale brown to

colourless prismatic hornblende, 24% colourless fibrous tremolite, 50% colourless

serpentine flakes with parallel extinction, length-slow and refractive indices in

the range of 1.56, and 6% opaque minerals.
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(c) A single chip of hornblende diorite contains 35% epidote/clinozoisite in gr;l
showing both anomalous lemon yellow and berlin blue interference tints as well
as patchy second order colours, 50% squat colourless prismatic grains of actino-
lite, 13% plagioclase in grains which are so heavily sausseritized that a compo-
sition determination is impossible, 2% calcite and %% opaque minerals. |
Remarks: The thin-sectioned rock types are more mafic-rich than those reported for
this interval by Gale (1994) who correctly reported the presence of a diorite porphyry.

3. Thin Section 93-5 200-220'

The thin section has eight rock chips which represent the following variations in
rock types:

(a) three chips of hornblende diorite with mineral assemblages consisting of the

following minerals listed in order of decreasing abundance:

1. Plagioclase as shapeless to subhedral laths, unzoned, typically sericitized and

sausseritized and locally twinned which yield one plagioclase composition deter-

mination of Ans.

2. Actinolite present as pale green to colourless stubby to fibrous prismatic

grains.

3. Epidote as pleochroic pale yellow to colourless granules and prismatic grains

sprinkled through and replacing plagioclase.

4. Chlorite flakes with a pale green to colourless pleochroism.

5. Opaque minerals (1-5%) as equant grains sprinkied throughout.

6. Sphene as a few granules of extreme positive relief and birefringence.

(b) a chip of hornblendite with the following minerals listed in decreasing order

of abundance:
1. Hornblende showing patchy colorless, shades of green or shades of medium

brown pleochroic schemes in stubby prismatic grains probably completely

pseudomorphing original pyroxenes.
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alteration of the garnet to an epidote-rich skarn with 60% epidote with patchy ~secm
order interference colours, calcite (35%), spinel (%%) as medium brown nonpleochroic,
isotropic equant grains, and 4% opaque minerals.

(b) One chip is an albitite composed of 65% plagiociase yielding a composition
determination of Ang Which is cut by calcite (33%) veins and 2% opaque minerals. The
second chip is composed mainly of very fine (less than 0.05 mm) quartz (70%),
calcite (37%) and opaque minerals (3%).

Remarks: The thin-sectioned rock chips of calcsilicate skarns support Gale's (1994)
marble determination for this interval, but the presence of thin-sectioned felsic chips
do not support Gale's proposed diorite in this interval.

(f) Hole RCA 93-7

1. Thin Section RC93-7 350

The thin section contains only one rock chip which is tonalite with 40% quartz as
unaltered, shapeless fine (0.4-0.6 mm diameter) grains showing strong undulatory
extinction, 47% albite-twinned subhedral laths which are heavily sausseritized and
sericitized but nevertheless yield a composition determination of Ang which have been
overprinted by an alteration assemblage consisting of 5% clinozoisite/epidote,
5% chlorife, 2% calcite, 1% opaque minerals and %% sphene.

Remarks: (Note that the footage of 350' is not possible for this hole which is only 330'
long.) From 220 to 320' Gale (1994) noted barren diorite was present, the minerals
present in the thin-sectioned rock chip show that the rock is a quartz diorite or

tonalite.

9. CONCLUSIONS
1. The thin-sectioned rock chips generally support Gale's (1994) logging of the
reverse-circulation drill holes but carry the implication that the widespread intrusions

include pyroxene gabbro, pyroxenite and hornblendite in addition to the hornblende

diorite which Gale (1994) noted.
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2. Epidote grains with patchy second order interference tints.

3. Plagioclase which exists as heavily dusted, shapeless twinned grains.
4. Opaques (10%) as equant grains disseminated throughout.

5. Sphene as a few grains up to 0.4 mm on edge.

r

(c) Three opaque-rich chips in which the most opaque-rich consists of

70% opaque minerals with inclusions of 26% fine, shapeless grains of quartz and

4% fine muscovite and chlorite flakes. The remaining chips have about

50% finely disseminated bladed and equant grains in a matrix of very fine

(0.05 mm) calcite and quartz with a few per cent epidote.

Remarks: The rock chips support Gale's (1994) description of this section as a diorite
and the concentration of opaque-rich chips add credence to the assay results which
show that this interval as the most copper-rich intersected during the drilling program.

4. Thin Section 93-5 350'

The thin section consists of a single rock chip of a fine-grained chloritized
diorite with a mineral assemlbage comprised of 73 % of fine (0.4 mm) shapeless,
unzoned, rarely twinned and heavily sericitized grains of plagioclase, 25% chlorite as
mats of fine pleochroic pale green to colourless flakes with anomalous clove brown and
berlin blue interference tints, ft% calcite, and 1% finely disseminated opaque minerals.
Remarks: The lithology of the thin-sectioned rock chip supports Gale's (1994) identi-
fication of diorite at this depth in the hole.

5. Thin Section 93-5 340-400'

The thin section contains five rock chips of which three are calcsilicate skarns
and two chips are felsites.

(@ The three calcsilicate skarn chips have a wide variation in mineralogy ranging
from andradite-grossular (65%), calcite (25%), plagioclase (10%) as fine unaltered,
twinned grains yielding a composition determination of An3g through a garnet (5%),

epidote/clinozoisite (15%) calcite (65%), opaque minerals (10%) skarn with 5% chlorite

SE o T c x \ A CcoNSoliiNC]  geologis
ONSUITANTS -'"iTEa



