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SUMMARY 

Pronertv - The Taseko Property is located 225 km north of Vancouver in southwestern British Columbia along the 
eastern flank of the Coast Range. The property consists of 108 units and is in the Clinton Mining Division. Access 
is by four-wheel drive vehicle from Williams Lake (270 km) through the town of Hanceville, south to Taseko 
Lakes, then east along Taseko River. 

m - Gold was discovered at the Taylor-Windfall mine in the 1920’s. The area in and around the Taseko 
Property was actively explored between 1969 - 1976 as a porphyry copper-molybdenum target, and again in 1985, 
for its epithermal gold potential. Geochemical, geophysical and drilling programs were carried out during these 
periods. From 1988 through 1991 a new phase of geochemical, prospecting and drilling was implemented by 
Westpine Metals Ltd., the present owner of the property, and associated companies. A small program of mapping 
whole-rock analysis and diamond drilling was completed in 1993. 

Prooertv Geolosrv - The property occurs along an east-west contact between Cretaceous-age granitic intrusives of 
the Coast Plutonic Complex to the south and a thick sequence of volcanic strata of the Taylor Creek Formation to 
the north and west. An intense alteration zone up to 3 km in width occurs within the volcanic assemblage north of 
and adjacent to intrusive rock. 

The main showing occurs in the Empress area where copper-gold mineralization is found in intensely altered 
volcanic rock. A pm-feasibility study of the Empress, using a cut-off of 0.40% cooper (not copper equivalent) 
showed in situ resources to be 11,078,OOO tons of 0.61% copper and 0.023 opt gold. The East Zone, 3,300 feet 
east of the Empress, is similar to the Empress, but only three holes have been drilled into it. The Buzzer and 
Rowbottom zones consist of chalcopyrite and molybdenite which is disseminated and in vugs in g&tic rock. 

1998 Proeram & Results - The 1998 exploration program consisted of a soil sampling and geological mapping 
over a 1970 copper and molybdenum soil anomaly located 5,000 to 7,000 feet west of the Buzzer Zone, where 
Quintana outlined a mineral resource of 5.5 million tons of 0.35% copper, 0.031% molybdenum and gold values. 
In comparing the 1970 and 1998 copper and and molybdenum soil sample reults, it was found that the copper and 
molybdenum results matched the old results very well. Gold was found to be anomalous where copper and/or 
molybdenum were anomalous. 

The mapping program resulted in the discovery of two Buzzer look-alike rocks, located 6,200 and 7,900 feet west 
of the Buzzer Zone. The sample 7,900 feet west of the Buzzer Zone was particularly interesting because it was 
found in an area of residual soil near the center of a 1970, 2,000 foot long, copper soil anomaly. A 
lithogeochemical study was done on these and other rock samples using the Pearce element ratio analysis, and these 
results were incorporated into the results from a 1994 study. It was found that the two 1998 samples were co- 
&tic with the samples of Buzzer rock and that they belong to the same phase of intrusive activity. 

Additional geological mapping is recommended for the area where the soils are highly anomalous in copper and 
where one ofthe Buzzer look-alike samples was found in preparation for a drill program. 
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investigate the large area of soils anomalous in copper and molybdenum west of the Buzzer West area. 

A total of 69 soil samples and 11 rock samples were assayed. Following the assays, 9 rocks were run for whole 
rock analysis, and the results were interpreted by Hans Madeisky, using Pearce elemeot ratio analysis, and this 
information was compared with results from data reported in 1994 on 48 samples from the property. 

Because the old grid is still used for control on the property, and because it is in feet, feet rather than metres will be 
used in this report. This has bexm approved by the B.C. Geological Survey for previous reports. 

Location - The Taseko Property is located 225 km north of Vancouver, British Columbia, in the Clinton Mining 
Division (Figure 1). It lies 10 km southeast of the southem end of Upper Taseko Lake along the Taseko River, at 
51’05’ latitudeand 123’24’ west longitude, NTS Map 920/3W. 

Aeeess - The property can be reached by road from Williams Lake (270 km) or by helicopter from Gold Bridge (48 
km), Pemberton (100 km), Lillooet (120 km) or Williams Lake (215 km). Access to the property from Williams 
Lake is via Route 20 west to Hanceville on paved roads, southwesterly along dirt roads to the Taseko Lakes, then 
southeasterly along the Taseko River to the claim area. Four-wheel drive vehicles are necessary for sections of the 
road south of Hanceville, and approximate travel time from Williams Lake is 6 hours. At the present time there is 
no bridge over the Taseko River for access to the southern portion of the property. The river can be forded in the 
vicinity of Granite Creek by a 4WJI truck during low water levels, but it is risky when water level rises during 
spring runoff and after major rain storms. A second crossing exists near Battlement Creek and is the preferred 
crossing during high water. The property contains a network of old mining roads in various stages of overgrowth 
which provides easy access to trenches, drill sites and mineralized showings in the area. 

Phvsioeranhy - Physiography of the claims area consists of a broad, U-shaped valley occupied by the Taseko 
River and its numerous tributaries. Elevation on the property ranges from 4,900’ (1,500 m) in the valley to 7700’ 
(2350 m) at mountain crests. At lower elevations the terrain is covered by lodgepole pine trees, with balsam fir and 
white pine occurring at higher elevations. Glacial cover consists of morainal deposits and glacial drift that appear 
to be relatively thin but extensive (typical depth is 3-8 m). Rock exposures are scarce and generally confin& to 
cm&s and peaks on ridges. 
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INTRODUCTION 

Promam - A 5 day program of geological reconnaissance and soil sampling was carried out by V. Guinet and R. 
Yorston in August, 1998. Transportation was by helicopter from Pemberton. The purpose of the program was to 
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CLAIMS INFORMATION 

The property is comprised of 8 four-post and 13 two-post mineral claims totalling 108 units held by Great Quest 
Metals Ltd. From 1989 to July 2, 1998 the Property was held under the name of Westpine Metals Ltd., but on July 
3, 1998, the name was changed to Great Quest Metals Ltd. The claims are as follows (Figure 2): 

Claim Name 

New Gold 1 
New Gold 2 
New Gold 3 
New Gold 4 
New Buzz 
Mars 1 
Mars 2 
Mars 3 
Mars 4 
Mars 5 
Mars 6 
Mars I 
Mars 8 
Mars 9 
Mars 10 
Mars 11 
Mars 19 
Mars 20 
Row 
syn 
Odin 

units Record # 

6 208506 
10 208503 
12 208502 
8 208507 

15 208505 
1 208579 
1 208580 
1 208581 
1 208582 
1 208583 
1 208584 
1 208585 
1 208586 
1 208587 
1 208588 
1 208589 
1 208590 
1 208591 

16 208791 
8 208601 

20 209156 

PROPERTY EISTORY 

Expiry Date 

Sap. 24, 1999 
Aug. 30,1999 
Sep. 12,1999 
Sep. 24, 1999 
Sep. 26, 1999 
Oct. 21, 1999 
Oct. 21, 1999 
Oct. 21,1999 
Oct. 21,1999 
Oct. 21,1999 
Oct. 21, 1999 
Oct. 21,1999 
Oct. 21,1999 
Oct. 21, 1999 
Oct. 21,1999 
Oct. 21, 1999 
Oct. 21,200o 
Oct. 21,200o 

Aug. 14,200O 
Nov. 4, 1999 
Jul. 13, 1999 

Betwm 1909 and 1920, may large, bog-iron deposits were discovered by prospectors in the Taseko Lakes area. 
Gold was discovered at the Taylor-Windfall mine io the 1920’s, followed by the discovery of copper-gold porphyry 
mineralization in the vicinity of the current Taseko Property, in 1922. From 1930 - 1969, sporadic exploration for 
copper-gold mineralization was conducted in the Taseko River basin by numerous companies. Activity increased 
between 1969 - 1976 when the area was investigated for its porphyry copper-molybdenum potential by Scurry 
Rainbow Oils Ltd., Smnitomo Metals Mining Canada Ltd., and Quintana Minerals Corp. In the mid-1980’s, 
Westmin Resources Limited and Esso Minerals Canada explored for epithermal gold-silver mineralization in the 
Taylor Windfall area, which also included a program of surface mapping and geophysical surveys on part of the 
Taseko Property. 

Alpine Exploration Corporation and Westley Mines Limited optioned the Taseko Property from New World Mines 
Development Ltd. in 1988 after Scurry Rainbow allowed the claims to expire. A small exploration program was 
implemented that field season, then in early 1989 the two companies vended their interest in the property to 
Westpine Metals Ltd. The propetiy was then optioned to ASARCO Exploration Company of Canada Limited in 
1990 and 1991. ASARCO funded approximately one million dollars of exploration in search of copper-gold 
porphyry systems but dropped the option io 1992. Westpine has continued to conduct small drilling, geophysical 
and sampling programs to the present. 

-4- 
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REGIONAL GEOLOGIC SETTING AND MINERALIZATlON 

The Taseko Property occurs on the northeastern margin of the Coast Plutonic Complex (CPC), as mapped by 
Tipper (1969, 1978), Glover and Schiarizza (1987) Glover et al. (1986) and McLaren and Rouse (1989). Granitic 
magma of the CPC intruded Middle Jurassic to Upper Cretaceous sedimentary and volcanic strata that had 
accumulated within the Tyaughton basin. Coarse elastic sedimentary rocks, which dominate the axial regjons of the 
trough interfinger with volcanic lithologic in the Taseko to Chilko Lake area (McLaren and Rouse). The volcanic 
rock includes three main groups: intermediate to felsic pyroclastics and flows correlative with the late-Lower 
Cretaceous Taylor Creek Group; conglomerates, sandstones, argillite and volcanic flows of the Upper Cretaceous 
Silverquick Formation; and a thick succession of massive volcanic breccias, agglomerate, tutFs and basic flows of 
the Upper Cretaceous Powell Creek Formation (Figure 3). 

Intrusive rocks in the Taseko area include quarts diorite to quartz monzonite. An extensive, advanced argillic 
alteration zone exists at the contact between the CPC intrusives and adjacent volcanic - sedimentary strata, and can 
be traced for over 18 km in an east-west direction. 

Extensive thrust faulting of Late Cretaceous age has been documented in rocks adjacent to the CPC. The 
Tyaughton basin underwent west-vergent thrusting from ca 100 Ma to 90 Ma, closely followed by east-vergent 
thrusting (Rusmore and Woodsworth, 1991). As much as 100 km of crustal shortening occurred across the basin. 
The youngest structural patterns that dominate the area are strike-slip faults that developed in Early Tertiary, which 
include the Yalakom and Tchaikazan faults. The Tchaikazan fault has been interpreted as trending east-southeast 
along the Taseko River valley (Glover, et al., 1986). 

Significant mineral deposits in the region east of the Coast Ranges and within 100 km of the Taseko Property 
include Blackdome, Bralome, and Fish Lake (see Figure 1). 

PROPERTY GEOLOGY 

The Taseko Property and surrounding area has been mapped in detail by a number of company and government 
geologists (see References). Because of an extensive blanket of glacial till covering most areas below treeline, 
outcrops are sparse and geologic mapping has hem confined to exposures in creeks and the upper parts of ridges 
and mountain tops. A wealth of information exists, however, in diamond drill core which totals over 11,000 m 
(37,OOOft) to date. 

The property is underlain mainly by the Late Lower Cretaceous Taylor Creek Formation and late Cretaceous to 
Tertiary quartz monaonite, granodiorite and quarts diorite of the Coast Plutonic Complex (Figure 3). The contact 
between the intrusive and volcanic rock is not exposed but is inferred from drilling and geophysics to trend roughly 
east-west across the property. The contact dips steeply to the north then becomes sub-horizontal at a depth of 100 
to 200 m for a distance of at least 640 m&es. This sub-horizontal, granitic “bench” has been defined by drill holes 
to extend at least 1480 m east and 2800 m west of the Empress area 

-6- 



The Taylor Creek Formation consists of 5 units within the Taseko area. Osborne and Allen (1994) differentiated 
six types of intrusive rock within the batholithic complex exposed on the property, including varieties of quartz 
diorite, granodiorite and quartz monzorite. Quartz monzonite-granodiorite is thought to underlie much of the area 
beneath the alteration zone. North of the Taseko River the Upper Cretaceous Silverquick Formation, mainly chest- 
pebble conglomerate, sandstone and argillite, and the Powell Creek Formation, mainly volcanic breccia and tuff, 
occur. 

Breccia pipes and andesite to felsic dikes and stocks that postdate the batholith and alteration occur within the 
plutonic and volcanic units. Dike trends closely match those of prominent joint sets in the area: NW-SE and NE- 
SW. Faults exposed in outcrop generally trend northwesterly (Allen, 1991), and fault zones in drill core are 
CommO”. 

The main structural element on the Taseko are on the Tchaikazan which goes along the Taseko River. This fault 
has not been identified in field work in the area. 

Evidence for other faults comes from field work, geophysical information and drill core. West of Amazon creek 
faults are fairly common and trend mainly northwesterly. Geophysical information from a Dighem Survey was 
interpreted by Windels (1991). He concluded that major northerly - trending resistivity linears dominate west of 
Amazon creek, whereas east of Amazon creek there is one northeasterly and one northwesterly linear. The major 
magnetic linears are north, northeasterly and northwesterly. 

Many examples of brtiation and gouge were seen in drill core. 

Alteration 

A large portion of the Taseko Property covers the 3 km wide alteration zone within the volcanic rocks north of the 
batholith (see Figure 3). Rocks within this zone have undergone silicification and propylitic, argillic and 
aluminosilicate alteration. A description of alteration of surface outcrops is found in Allen’s (1991) report, and the 
remainder of this report will concentrate on alteration seen in drill core. 

Alteration of rock seen in most drill holes is so intense that determination of original lithologies is difficult if not 
impossible. In these strongly altered zones, the degree of alteration and mineral variety is very diverse, often 
changing over short distances (sometimes only tens of c&me&es), which results in a very complex suite of rock 
tfles. For this reason many units have been divided and labelled according to the dominant minerals present rather 
than by protolith (see descriptions below). Enough drilling has been completed in adjacent, less altered areas to 
indicate that these intensely altered lithologies were most likely original volcanic rocks One of the main reasons for 
suspeding this is the preservation of volcanic textures, which include breccias, compositional bar&g and 
porphyritic features. 

Overall, the most pervasive type of alteration observed from drilling is a fine grained overprint of quartz and a pale 
green mica. The green mica occurs locally within the Empress area as coarse clusters and has been ide&ied by x- 
ray diffraction to be pyrophyllite. Staining of numerous pieces of core from this area showed only minor 
potassium, which suggests that pyrophyllite is prevalent here. It is not known, however, whether all of the green 
mica seen throughout the property is pyrophyllite, or if some of it is instead sericite. Pyrophyllitebearing rocks 
appear to be an advanced argillic alteration assemblage. Ahmite has also been identified in this assemblage from 
surface outcrops (Bradford, 1985). 
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Other alteration minerals include quartz, pyrophyllite, andalusite, plagioclase, perthiM?), clay, chlorite, magnetite, 
hematite, and more rarely corundum. Accessory minerals include dumortierite(?), tourmaline, fluorite, rutiie, 
sericite, apatite, and bastnaesite (a mineral identified by x-ray analysis containing the rare-earth elements 
lanthanum and c&urn). Gypsum, quartz, calcite and white or green clay are common as fracture fillings 

Some totally altered rock units have a consistent mineralogy and are repeatedly encountered in drill holes. The 
following is a description of these units: 

(1) QAS’: QUARTZ-ANDALUSITE-PYROPHYLLrI’E ROCK: this rock is characterized by a mainly 
equigmnular texture composed of these three minerals in varying proportions. Additional 
minerals in QAS include finely disseminated magnetite, clots of chlorite, specks of clay. 
and gypsum veining (locally up to 1 m in width). It is assumed that QAS represents an 
altered tuffaceous unit, probably crystal-rich and mafic in original composition. 

(2) PQSA: PLAGIOCLASE-QUARTZ-PYROPHYLLITE-ANDALUSITE ROCK: rocks of this unit are 
the most complex mineralogically of any on the property due to multiple interconnected 
textures and wide diversity of mineral assemblages. It is presumed at this point that the 
complexity is a result of multiple episodes of fracturing of the QAS unit with additional 
alteration imposed from subsequent hydrothermal activity. The mineralogy of PQSA 
consists of plagioclase (which is white, green or pink in colour) and quartz that appear to 
have been introduced along fractures in QAS. Associated minerals include pyrophyllite, 
andalusite, magnetite, chlorite, carbonate, corundum, and clay (commonly an alteration 
product of plagioclase). 

(3) QR: QUARTZ ROCK: QR is presently thought to represent intense silicification. Typical mineralogy 
consists of over 90% quartz with the remaining 10% being comprised of one or more of 
the following minerals: interstitial pyrophyllite, clay, magnetite, chlorite, carbonate, rutile, 
or sphene. The quartz in QR frequently occurs as fine to coarse surrounded grains with a 
texture resembling quartzite. Numerous volcanic features are perfectly preserved by the 
quartz and include breccias, compositional banding and welded-tuff textures. 

(4) QM: QUARTZ-MAGNETITE ROCK: this unit is very similar to QR, but contains greater than 5% 
magnetite. Chlorite, hematite and sulphides are common in this unit. Magnetite 
constitutes 10 to 20% by volume of the rock and is locally massive, reaching 50 to 75%. 
It occurs interstitial to quartz grains or as fracture fillings. Intervals on the order of tens of 
meters of brecciated QR healed by a magnetite matrix are common. QM is typically the 
deepest altered unit intersected in drill holes, situated below quartz rock and above quartz 
diorite. 

In addition to these units, vugs are common and contain coarse-grained minerals (>I cm in size) of white qua& 
(otten as terminated crystals), PlagioChSe, calcite, books of chlorite, euhedral magnetite and pyrite and gobs of 
chalcopyrite. Other, more rare minerals are molybdenite, apatite, sphene and rutile. 

‘Note: S stands for pyrophylhte. 
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Mineralization 

Prior to 1991, copper-gold mineralization was known to occur in four localities on the Taseko Property, historically 
referred to as the Empress, Buzzer, Rowbottom and Mother Lode Showings (Figure 3). In 1991, two new zones 
were discovered through drilling and are referred to as the Granite Creek Zone and East Zone 

Empress Showing: this is the main mineralized zone discovered to date on the property. Here, sulphides of pyrite 
and cbalcopyrite and, more rarely, molybdmite, pflotite, bon&e and native copper, are typically disseminated or 
in fractures within intensely altered, alumina-silicate units. Microscopic examination of gravity concentrates of 
mineralized core indicates the additional presence of trace galena, spalerite and free gold (Harris, 1988). In situ 
resources are currently estimated to be 11,078,OOO tonnes grading 0.61% Cu and 0.023 oz/t AU (using a cutoff of 
0.4% Cu - not copper-equivalent). A study by James Askew Associates, Inc. of Englewood, Colorado (1991) 
calculated 9,502,OOO tonnes of mineable reserves in an open pit operation grading 0.582% Cu and 0.754 g/t Au. 

East Zone: this zone is located 1000 m east of the Empress Showing and has been detined by three holes to date. 
Here, copper-gold mineralization occurs over significant widths within altered volcanic strata. The geological 
setting is similar to that found in the Empress area. 

Buzzer, Rowbottom, Motherlode and Granite Creek Zones: these zones occur within the intrusive rock of the 
batholith. Mineralization typically consists of pyrite, chalcopyrite, molybdenite and microscopic gold, either 
disseminated or as replacemeflts of mafic minerals. Another recently discovered zone, the Buzzer West Zone, 
consists of chalcopyrite and molybdenite in intrusive rock. 

-lO- 



1998 PROGRAM AND RESULTS 

Introduction - A series soils anomalous in copper with greater than 200 parts per million @pm) copper extend for 
a length of over 8,000 feet west of the Buaaer Showing (See Figure 4). A previous examination of some of the 
copper anomalies southwest of the Buzzer resulted in the discovery of the Buzzer West Zone. The Buzzer and 
Buzzer West appear to be similar in that disseminated copper and molybdanum mineralization and mineralization in 
fractures occur in granitic rock. Gold is also present This contrasts with the Empress Showing to the west 
northwest where copper and gold occur in intensely altered volcanic rock. 

For the 1998 exploration program it was decided to conduct a geological reconnaissance program as well as to re- 
sample some of the soils in and around the area referred to as the Central Zone, 5,000 to 7,000 feet west of the 
Buzzer, where there has previously been little exploration. In addition it was decided to do a lithogeological study 
on some of the rocks found there to compare them in particular to those in the Buzzer and Buzzer West areas. 

Soil GeochemicaI Suwee - The purpose for re-sampling some of the area in the Central Zone was three-fold. 
First, it was thought important to confirm some of the 1970 results on copper and molybdenum. In addition, 
because the 1970 rocks had only been tested for copper and molybdenum, it was thought necessary to determine the 
distribution of gold in the soils as well as datermining the distribution of other elements through the ICP analysis. 

Figures 5, 6 and 7 show the results of determinations on copper, molybdenum and gold respectively from the soils 
wkctcd. Soils were taken on parts of the old lines 52, 56, 60, 64, 68, 76 and 88 East. The old lines, run in 1970 
can still be easily followed. Samples were taken at 100 feet intervals. 

The results on copper and molybdenum for 1998 were remarkably similar to the results on soil samples from the 
program in the early 1970’s. The contour line for the 1998 results is 100 ppm as opposed to 200 ppm for the 1970 
results, so the area within the 1998 100 ppm contour line is larger and more continuous. 

The area enclosed by the 15 ppm contour for molybdenum is coincident with the copper anomaly in the center of 
the map, however it is terminated to the east and it is much broader to the west, For the most part gold (10 parts 
per billion) is generally anomalous in soils from the area wha, either copper or molybdenum is anomalous. 

GeoloaicaI Reconnaissance - The Central Zone lies in an area north of a large mountain peak. Much of the 
Central Zone is covered by glacial till (see Southern Limit of Till on Map 8). Areas covered with rock slide and 
talus from the mountain peak to the south can be seen on the map. Much of the Central Zone soil anomaly occurs 
over the area of glacial till with smaller anomalous areas south of the till. 

The most significant information from the geological investigation was the discovery of two highly altered Buzzer- 
like rock fragments. These are TYR-I (at 64E - 26s on Map 4) and 98WO-1 (on the 52E line just south of 24s). 
These two rocks carried 6,850 and 3,030 ppm copper, 5 and 113 ppm molybdenum and 15 and 180 gold 
respectively. TYR-1 is located in an area of rock slide and talus whereas W98-1 is north in an area of residual soil 
not covered by talus or glacial till. These rocks also carried 14 and 224 ppm lead and 146 and 712 ppm zinc. 

TGR-1, TYR-3, 98WO-3 and 98WO-4 are all from a distinctive, dark, biotitic granodiorite. Copper content 
ranges from 57 to 508 ppm which is typical of this rock which outcrops on the northern side of the mount& 
upslope to the south. TYR-3 is cut by a quartz vein with molybdenite. With the exception Of TGR-1, which is in 
glacial till, all of the samples were found in rock slide and talus. 98WO-2 is a highly siliceous gramtic rock with 
327 ppm molybdenum in fractures. It was in talus. 
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TGR-2,3,4 and TYR-2 are all highly sericitiaed volcanic rock with 3% pyrite. TGR-2 showed 145 ppb gold and 
383 ppm copper. These rocks were found northeast of the Central Zone as seen on Figure 4. 

Litho~eochemical Study - Because of the intense alteration encountered in the Empress area and because of the 
fact that several different places of intrusives had been identified through mapping of the Taseko Property, Dr. 
Hans Madeisky was asked to do a lithogeochemical study on 48 rock samples in 1994. In the study, the results of 
wholerock determinations by Chemex Labs Ltd. were subject to Pearce element ratio analysis. With this method it 
is possible to determine the original rock type regardless of the degree of alteration. In addition, it is possible to 
identify the intrusive rock in a cugenitic intrusive suite as well as distinguishing different phases. 

A number of questions were answered as a result of the study. On the basis of plotting the results for the conserved 
,elements A120 and Zr from the rock samples, the rock in the Empress area was divided two separate groups of 
possible tutTacious sediments, an intermediate to basic volcanic suite and some granitic rock. The intrusive rock on 
the property was shown to consist of a single w-genetic suite with two separate phases (Groups 3 and 4). G&tic 
rock from the Buzzer and Buzzer West Zones as well as that mentioned above in the Empress Zone were shown to 
be in the same phase (Group 4). It was also found that copper and gold were found preferentially in highly altered 
volcanic and sedimentary rock from the Empress area, whereas molybdenum was found in Groups 3 and 4 and that 
Group 4 rocks were generally more altered. 

In order to understand the relationship of the two Buzzer-like rocks (TYR-I and 98WO-1) which were found 
approximately 6,800 and 8,000 feet west of the Buzzer Zone, Dr. Made&y was asked to incorporate results from 
these rocks as well as the results from seven other rock samples into the old data. A copy of Dr. Madeisky’s old 
report as well as a report on the new data can be seen as an addendum to the report, 

Base and precious mineralization in the two mineralized mtrusives phases is associated with alkali loss of from 20 
to 70% resulting from sericitic or prophyllitic alteration in addition to calcium metasamation and some 
silicification. The Buzzer and Buzzer West samples, however, show losses from 20 to 35%. 

In the 1998 study, it was found that the 2 Buzzer look-alike rocks found 6,700 and 7,900 feet west of the Buzzer 
belong to Group 4 along with the intrusive rocks found in the Buzzer and Buzzer West Zone. In contrast to the 
Buzzer and Buzzer West samples, however, the 2 samples are almost completely sericiuaed 

The other samples in the 1998 study showed no surprises. The gray biotite granitic rock fell within Group 4, and 
the volcanic rocks fell within the intermediate to mafic volcanic class. The problem with the highly altered rocks is 
that it is commonly difficult in hand specimen identification to tell which class they belong. 
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CONCLUSIONS 

The most important information to come out of the 1998 exploration program on the Taseko Property was the 
discovery of two occurrences of highly altered intrusive rock with copper, gold and molybdenum. TYR-I was 
found in an area of rock slide and at talus 6,200 feet west of the Buzzer Zone. Its source is uncertain because it is 
in talus. It must be said, however, that in several traverses across the talus and slide material below the peak and 
above the locations of this sample, no similar rock has been found. This may indicate that it is close to its source. 
W98-1 was found within a strong copper soil anomaly 7,900 feet west of the Buzzer in an area covered neither by 
glacial till nor talus. The copper soil anomaly in which it was found extends another 800 feet to the west for a total 
length of 2,000 feet. 

In observing the Geological Map (Figure S), biotitic granodiorite fragments were found in the southeastern part of 
the map, and an outcrop occurs in the north central part of the map. The rock also outcrops on the north side of the 
mountain peak to the south. Where assayed, the rock typically has 100 to 500 ppm copper in tight fractures. The 
rock is also generally unaltered. Could it be that there is a large dike of Buzzer type rock within the biotite 
granodiorite which extends east to the Buzzer and is defined by the high copper soil anomalies. Another possibility 
is that there are a series of small plugs of Buzzer-type rocks. The Buzzer would be one, the area of the Buzzer 
West would represent another, and the new occurrences at 52E - 24s would represent a third. A third possibility is 
that the series of copper soil anomalies is caused by a combination of the Buzzer-type intrusives and the weakly 
mineralized biotite granodiorite. 

Some comments must be made about the large central anomaly. This is found in glacial till and not in residual soil, 
so what does it really represent? Much of the ground in the area is very wet with numerous little creeks which 
originate from springs. There are three possibilities. The first is that water passes through the talus and rock slide, 
much of which is composed of the copper bearing biotite granodiorite, picks up copper from the rock, and re- 
precipitates it as it comes to the surface through the glacial drift. Another possibility is that the water passes 
deeper, picks up copper in the rock below the talus and glacial till and precipitates it as it comes to the surface The 
third possibility is that it was transported by the glacier, and that the source of the copper anomaly is in the till, 

It is thought that the smnd possibility is most likely. The mineralized fragment found within the area of the copper 
soil anomaly at the Southwest comer of the map may give a clue to the source of this anomaly. This is close to the 
large Central Zone anomaly. The anomaly could actually be the result of the first two possibilities. If the source of 
the anomaly was the glacial till, one would expect fragments of rock mineralized with copper. 
little mineralization evident in the boulders in the glacial till. 

As is, there is very 
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RECOMMENDATIONS 

The next exploration program on the Taseko Property should include a continuation of the work along the area 
anomalous in copper where the Buzzer look-alike sample 98WO-1 was found. The 1998 mapping shows this to be 
an area of residual soil, so the fragment should be not far from its source. Soil sampling has been done only as far 
south as line 24S, but in observing some of the old soil data, it can be seen that this anomaly extends 2,000 feet 
along line 24s from line 40E to line 60E. Jnfonnation from this survey may help to explain the large Central Zone 
anomaly. In addition, samples should be taken of the angular gmnodiorite along a cat trail in the western part of 
the Central Zone anomaly. Finally, geological mapping should be done between the Central Zone anomaly and the 
West Buzzer Zone. The cost of this program would be $10,000. The information from the 1998 program and the 
new program would be used in configuration with the 1995 IP Survey to spot diamond drill holes, 
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STATEMENT OF COSTS 

Helicopter (2.9 hours) 
Geology and Soil Sampling (2 men for 5 days) 
V&i& 
Food 
Miscellanwus 
Soils sample analysis (69 samples at $15.08 per sample) 
Rock analysis (11 samples at $17.48 per sample) 
Whole rock analysis (9 samples at $24.00 per sample) 
Lithogeochemical Analysis 
Supervision and Administration 
Report 

$ 2,349 
2,250 

275 
181 
42 

1,041 
192 
216 
300 
600 

1,275 

$ 8,721.oo 
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STATEMENT OF OUALIFICATIONS 

I, Willis W. Osborne of 905 - 2324 West First Avenue, Vancouver, British Columbia, hereby certify that: 

1. 

2. 

3. 

4. 

5. 

I am a Fellow of the Geological Association of Canada. 

I have a B.Sc. in geology from the University of Minnesota (1961) and a M.Sc. in geology from the 
University of British Columbia (1966). 

I have practiced as a geologist 111 and part-time since 1963 in Canada and the United States. Since 1980 I 
have managed small companies involved in mineral exploration as well as being involved in the geological 
mapping and interpretation etc. of the projects. 

I am the President of Great Quest Metals Ltd. as well as acting as a Director. I directly and indirectly own 
573,752 shares as well as holding an option on 50,000 shares. 

I have been responsible for managing the program on the Taseko Property from 1988 through 1998. My 
management style is a hands-on approach This report is based on all of the data available on the Taseko 
Property as well as the experience picked-up over the years on the project. 

December 14. 1998 !J&L LJ OL . 
Willis W. Osborne 
M.Sc., FGAC 
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ADDENDUM 

December 1998 Report on Lithogeochemical Data Analysis - Taseko Porphyry &Au Project, 
Central B.C. by H.E. Madeisky 

February, 1994 Report on Lithogeochemical Data Analysis - Taseko Porphyry Cu-Au Project, 
Central B.C. byH.E. Madeisky 
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HEMAC Exploration Ltd. 
Consulting Geologists 8 Geochemists 

P.O. am ‘wsc 
“a”eo”“sr, B.C. “es 4A4 
Canada 

REPORT 

To: W.W. Osborne, C.E.O. - Great Quest Metals Ltd. 

From: Dr. H.E. Madeisky PGeo 

Date: 4 December 1998 

Subject: Lithogeochemical Date Analysis - Taseko Porphyry Cu-Au Project, Central B.C. 

introduction 

Nine (9) rock samples collected from the Taseko project during the 1998 exploration season were 
analyzed for major oxides and trace elements. The analytical date have been examined to determine 
if any of these eight samples belong to the same co-genetic group as the “Buzzer” (9) and “West 
Buzzer” (W) rocks analyzed in 1994, and to identify the nature and estimate the extent of the 
hydrothermal alteration associated with Cu-Au mineralization. The analyses of the samples 
collected in 1998 were added to the spreadsheet containing the 1994 analyses, and the combined 
data set wes then re-examined using the models and parameters established in 1994. On the 
graphs in this report, the samples analyzed in 1994 are shown as empty squares and the samples 
collected and analyzed in 1998 as filled squares. Copies of the 1994 and 1998 assay results, the 
author’s qualifications, and a statement of costs (invoice) are appended to this report. 

Analytical Procedures 

All samples were analyzed by Chemex Labs, using their XRF Whole-Rock Package (A-41 2) for SiO,, 
AlaOs, CaO. CraOa, Fe*Oa, KsO, MnO, NazO, PaOe, TiO,, Ba, Nb, Rb, Sr, Y and Zr determinations. 
The standard ICP-32 Package was used for Ag, Al, As, Ba, Be, Bi, Ca, Cd, Co, Cr, Cu. Fe, Ga, Hg, 
K, La, MQ, Mn, MO, Na, Ni, P, Pb, Sb, SC, Sr, Ti, TI, U, V, Wand Zn determinations. The accuracy 
of the high quality whole-rock XRF procedure is necessary for lithogeochemical data analysis. The 
aqua-regia ICP procedure, despite reasonable detection limits of the elements in solution, is limited 
by the incomplete digestion of elements bound up in rock-forming silicates and in refractory 
minerals. Although much useful information can be obtained from ICP analyses, in particular the 
base metal concentrations, they cannot be used to construct fractionation, molar linear co- 
variation, or mixing models. This method of quantitative analysis of hydrothermal alteration requires 
accurate analyses of major oxides and conserved trace elements, and in the presence of carbonate 
alteration, also requires CO, analyses. 

Liihogeochemical Date Anelysis 

In addition to measurement error and closure, two other sources of variability exist in geochemical 
analyses obtained from altered host rocks of hydrothermal mineralization: i) igneous processes 
which are controlled by the rock-forming mineral assemblage, and ii) metasomatism which is 
controlled by the stability and/or solubility of rock-forming minerals in hydrothermal fluids. Molar 
linear co-variation diagrams are used to model the petrologically controlled variation in chemistry of 
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the host rocks, while residuals to these linear models are used to characterize and quantify 
hydrothermal alteration. 

Conserved Elements end Co-genetic Groups 

Often, but not always, co-genetic groups of igneous rocks can be identified by a unique conserved 
element ratio. The conserved nature of elements and the existence of co-genetic groups can be 
tested by examining the behaviour of concentrations of suspected conserved elements on an X-Y 
scatterplot (e.g., TiO, vs. Zr). If, given analvtical error, the data plot either at a single point, or 
form an array co-linear with the origin, then both elements can be considered to be conserved, and 
those samples which plot at a point, or lie within a linear array probably belong to a co-genetic 
group. 

Figures la & 1 b are TiOs vs. Zr scatterplots of the complete data set, and the “Buzzer”, “West 
Buzzer”, and the 1998 samples, respectively. On these plots, two linear arrays of samples can be 
observed (Volcanics, and Intrusives). Nearly all intrusive rocks plot along a single array co-linear 
with the origin, with a TiOt:Zr ratio of about 0.003. The other linear array of samples has a higher 
TiOs:Zr ratio of about 0.006, and includes a sample identified (in 1994) as an un-altered volcanic 
rock. The remaining samples are scattered. The following conclusions can be reached: i) the 
intrusive samples were all taken from a single co-genetic suite, and both Ti and Zr are conserved 
elements in this group of rocks; ii) a second group of co-genetic rocks exists among the samples, 
which, based on their higher TiOs:Zr ratio are probably mafic to intermediate volcanics, and Ti and 
Zr may be conserved; and iii) four fb, c, d, and f) of the nine samples collected in the 1998 
campaign belong to the mafic to intermediate volcanics, while the other five samples (a, e, h, i, and 
j) are intrusive rocks cogenetic with the “Buzzer” and “West Buzzer” samples. 

Figures 2s 81 2b are Also, vs. Zr immobile element scatterplots of the complete data set, and the 
“Euzzer”, “West Buzzer” and the 1998 samples, respectively. These plots are used to identify 
individual intrusive phases. Given that Zr is conserved, and that the composition of the intrusive 
suite varies as a consequence of feldspar and quartz fractionation (both are observed as phenocrvst 
phases in these rocks), then as these rocks become more evolved, Zr concentration increases 
accompanied by a gradual decrease in Also, concentration. The negative trend in the data 
represents igneous fractionation. The positive trends through the origin are a consequence of 
simultaneous dilution or enrichment of Alto, and Zr by some mass transfer process not involving 
either of these two elements. This could be fractionation or crystal sorting of mafic minerals or 
quartz, metasomatic gains or losses, or mixing. Five positively sloping linear trends (1 - 5) are 
distinguished on this scanerplot. Trends 1 and 2 are formed by the strongly altered (silicified) rocks 
identified in the filed as OR, QM and QMC, but what these rocks ware before they became altered 
and silicified is difficult to say. Trends 3 and 4 are two separate phases of a co-genetic intrusive 
suite, but which of the two intrusive phases is the earlier cannot be reliably determined on this, or 
any other diagram. The late phase may well be the less evolved (i.e., group 4) if it originated in the 
deeper part of a magma chamber. Anomalous Cu, Au, and MO are associated with both intrusive 
phases. The 1998 samples TYRl le) and 98WO-1 Ih) appear to belong to the “West Buzzer” phase 
(4). The rocks in trend 5 are most likely mafic to intermediate volcanics (theY include an un-altered 
volcanic sample). These volcanic rocks are also geochemically anomalous in Cu and Au, but not in 
MO. 

Feldspar Model 

The principal fractionating mineral phases in the intrusive suite (quartz-diorite to quartz-monzonite) 
probably consist of feldspar, hornblende and minor clino- or orthopyroxene, quartz, and perhaps 
some biotite. The main phases in the volcanics are likely to be feldspar, clino- or orthopyroxene, 
and possibly magnetite. In the sediments mixing rather than fractionation is likely to be the mass 
transfer process affecting alkali elements and Al. On the molar linear co-variation model 
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(2Ca + Na + K)Er vs. Alar the effect of fractionation and/or cn/stal sorting iand mixing) of anorthite 
CaAl,Si,O,, albite NaAISisOa, and orthoclase KAISisO,, and biotite KfFe,Mg),AISi,0,,f0H)2 in un- 
altered rocks plots along a line with a slope of 1 .O. In other words, the bulk alkali:Al ratio in un- 
altered igneous rocks fractionating only those minerals is 1 :l . If clinopyroxene CafFe.MglSitOe is 
involved, the slope of this line becomes steeper (greater than 1 .OL, defined by the 
clinopyroxene:plagioclase ratio. Ouartz SiO, and orthopyroxene fMg,Fe)SiOs have no effect on this 
diagram. The slope of the line is also affected by the involvement of hornblende fNa,K), 
,Ca,fMg,Fe,A11sSi,,Als~,0,,(0H,Fl,, but this effect cannot be defined without some knowledge of 
the hornblende composition(s) and the amount(s) involved. In practical terms, this means that the 
slope of the line defining un-altered rocks cannot be precisely defined, but rather must be observed. 
If clinopyroxene, and hornblende compositions and amounts vary in these rocks then a diffuse 
linear trend, rather than a single line will define the unaltered rock compositions. Hvdrothermally 
altered rocks, depending on whether they have gained or lost alkalis, will plot either above or below 
the unaltered line for trend), respectively. Since neither Na nor K form igneous or alteration 
minerals with alkali:Al molar ratios Qreater than 1 .O. only rocks containins igneous and 
metasomatic Ca minerals will plot above the model line fm = 1 .O). 

FiQures 3a and 3b are Al based feldspar fractionation - sorting models of the complete data set, 
and the “West Buzzer” and the 1998 samples, respectively. Since Al is immobile in most 
hydrothermal regimes, the distance of from a sample to the fractionation model line is a 
quantitative measure of alkali depletion. The angular distance (i.e., l-(2Ca +Na + K)/AI) measures 
the relative amount of alkali depletion suffered by these rocks. Because the relative amount of 
alkali depletion is not sensitive to Zr concentrations, it is a very practical and effective means of 
quantifying alkali metasomatism. Misclassified samples or compositionally mixed rocks have no 
effect at all on this measurement. On this model, most of the samples collected in 1994 (including 
the “Buzzer” and “West Buzzer” samples) are only slightly alkali depleted. In contrast, nearly all of 
the samples collected in 1998 are strongly alkali depleted. Samples TYRl (01 and 98WO-1 fh) are 
completely sericitized, and probably are more strongly altered examples of the mineralized “West 
Buzzer” rocks encountered in the 1994 sampling campaign. The volcanics (b, c, and d) sampled in 
1998 are the most severely altered rocks in the data set. Having lost more than 80% of their 
alkalis, these rocks are now mainly chloritized and probably contain a small amount of sericite. 

On the basis of the TiO, vs. Zr conserved element scatterplots, two separate co-genetic groups of 
rocks can be identified, felsic intrusives and intermediate volcanics. The 1998 samples TYRl (e) 
and 98WO-1 fh) are intrusive rocks belonging to the same co-genetic group as the “Buzzer” and 
“West Buzzer” rocks collected in 1994. 

On the basis of the Alto, vs. Zr immobile element scatterplots, five separate Qroups of rocks can 
be identified, including two mineralized intrusive phases (3 & 4). and one group of mafic to 
intermediate volcanics (51. These groups can be distinguished by their different AltO,:Zr ratios. The 
1998 samples TYRl fe) and 98WO-1 fhl are intrusive rocks which appear to belong to the same 
intrusive phase (4) as the “West Buzzer” rocks analyzed in 1994. 

Two distinct styles of mineralization are recognized: 5 Au, AQ and Cu mineralization in the two 
intrusive phases (4) and in the volcanics (5), associated with alkali loss, Ca metasomatism, and 
some silicification, and ii) Au, AQ and Cu mineralization associated with pervasive silicification of 
one of the sediment groups (21, perhaps representing an altered roof pendant to the intrusive 
complex. Mineralization in the intrusives is further distinguishable from mineralization in the other 
rocks by the presence of anomalous MO. 



Base and precious metal mineralization in the two mineralized intrusive phases (3 & 4) is associated 
with alkali loss of from 20% to 70% (i.e., alteration facies ranging from propylitic to sericitic, 
respectively), and with Ca metasomatism as indicated by the presence of aqua regia soluble Ca 
minerals in the mineralized samples. Mineralization in the volcanics (51 is related to severe alkali 
loss (up to 90%. i.e., chloritization). 

Although the spatial distribution of the mineralized intrusive cannot yet be defined with the limited 
number of samples collected and analyzed so far, the strongly altered and mineralized rock samples 
collected in 1998 (TYRl and 98WO-1) corroborate the small Cu soil geochemical anomalies in their 
immediate vicinity, and may be related to the much larger and coherent Cu soil geochemical 
anomaly in the Central Zone. Whether the Central Zone Cu anomaly represents nearby 
hydrothermal mineralization in the intrusives, or is an hydromorphic anomaly at a break in slope can 
probably be determined by obtaining whole-rock analyses of the coarse I + 00 mesh) rejects of the 
soil samples, or by obtaining abrasion pH measurements from these rejects. Whole-rock analyses of 
the coarse rejects can be used to determine the alteration facies of the rock fragments within the 
soil anomaly. If the rock fragments are altered, then the Cu soil anomaly is most likely related to 
hydrothermal mineralization, conversely, if the rock fragments are unaltered then the anomaly is 
probably hydromorphic. Although less precise than lithogeochemical modelling, abrasion pH can be 
used to estimate the alteration facies (i.e. the amount of alkali depletion) of the coarse rejects of 
the soil samples. If the abrasion pH is between 3 and 5, then the rocks are probably hydrothermally 
altered and the anomaly is related to hydrothermal mineralization, and if the abrasion pH is greater 
than 7, then the rocks are probably unaltered and the anomaly is hydromorphic. Because abrasion 
pH is not a commonly used technique in mineral exploration it may be worthwhile to read the 
scientific literature on the topic before employing this technique, especially the paper: Srevens R./F., 
and Carron M. K., 1948, A simple field test for distinguishing minerals by abrasion pH, American 
Mineralogist, vol. 33, pp. 31 - 49. Abrasion pH could potentially be a very useful and economic 
adjunct to soil geochemical surveys in glaciated areas. It could be used to determine whether the - 
80 mesh fraction of glacial till is derived from altered or unaltered rocks, estimate the degree of 
alteration, and corroborate and rank soil geochemical anomalies. It is important to understand that 
the abrasion pH technique cannot distinguish between hydrothermal clays land micas) and 
weathering clays. 

Respectfully submitt d, 
P I-...., 
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REPORT 

To: W.W. Osborne, C.E.O. - Westpine Metals Ltd. 

From: H.E. Madeisky MSc DIC PGeo 

Date: 20 February 1994 

Subject: Lithogeochemical Data Analysis - Taseko Porphyry CuAu Project, Central B.C. 

Pearce element ratio (PER) analysis of 48 samples (inciuding 4 duplicates) representing various rock 
types from the Taseko project has been completed. The objective was to determine which samples 
belong to co-genetic groups, to examine the relationship of Cu-Au mineralization to one or more of 
these groups, and where possible to determine the nature and the extent of the hvdrothermal 
alteration associated with mineralization. In addition, seven specific questions were to be 
answered: 

1. Are intrusives 9-l 1 through II-51 really different phases? 
2. To which phase is the Buzzer quartz-diorite (W93-207) related?ls it related to the 

Rowbottom phase (intrusive I-4)) 
3. Does Buzzer sample W93-209 fit anywhere? 
4. How does the Buzzer “altered” felsite compare with the Buzzer West samples? 
5. Where do the various intrusive drill-core samples fit into the intrusive picture? 
6. With which phase does intrusive (I-?) fit? 
7. What does the whole-rock analysis show about the Volcanic 0) rocks? 

Lithogeochemical data and PER analysis on diskette 

The results of the PER analysis are summarized in this report. A complete set of assays and PER 
analysis data is in the QUATTRO PRO 4Ty spreadsheet file TASEKO.WQ!, which along with this 
report, WP5.1” file TASEKO-1 .RPT, are on the attached diskette. In addition to the diagrams in 
this report, a comprehensive set of PER analysis diagrams is combined into a slide show in the 
spreadsheet file. These diagrams may be viewed by loading the file, and invoking the 
/GRAPH/Name/Slide command to launch the slide show. Pressing any key or clicking the left mouse 
button advances through the slides, pressing the <BACKSPACE> key or clicking the right mouse 
bunon returns to the previous slide (graph) to the screen. A list of graph names and descriptions is 
appended. Diagrams can be viewed through the /GRAPH/Name/Display/graph name command, and 
can be printed by using the /PRINT menu in the spreadsheet. 

Analytical procedures 

All 48 samples were analyzed by Chemex Labs, using their XRF Whole-Rock Package (A-41 2) for 
Si02. A1203. CaO, CrsOs. FezOs. KtO, MnO, Na,O, P,O,, TiOt, Ba, Nb, Rb, Sr, Y and Zr 
determinations. In addition, their standard ICP-32 Package was used for AQ, Al, As, Ba, Be, Bi, Ca, 
Cd, Co. Cr, Cu, Fe. Ga, Hg. K. La, MQ, Mn. MO, Na. Ni, P, Pb, Sb, SC, Sr, Ti, TI, U, V, Wand Zn 



I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

determinations. Au concentrations were determined using a Fire Assay - AA finish procedure. The 
accuracy of the high quality whole-rock XRF procedure is necessary for PER analysis for for any 
other data analysis of this o/pej. The aqua-regia ICP procedure, despite reasonable detection limits 
of the elements in solution, is severely handicapped by the incomplete digestion of elements bound 
up in silicate and other refractory minerals. And although some useful information can be obtained 
from the ICP data, in particular the base metal concentrations, it cannot be used to construct 
fractionation, molar co-variation, or mixing models for PER analysis. This particular method of 
lithogeochemical data analysis depends on accurate analyses of major oxides and certain 
(conserved) trace elements, as well as on reasonably good analyses of base, precious, and 
pathfinder metals. And therefore all three analytical procedures (XRF whole-rock, 32 element ICP, 
and FA-AA for Au) will need to be used. It may be more efficient (and economical) to combine 
these three procedures into one, however at present no commercial lab is offering such an option. 

PER analysis 

In addition to measurement error (i.e., nugget effect, analytical inaccuracies, bias) and closure, two 
other fundamentally different sources of geochemical variability exist in altered host rocks of 
hydrothermal mineralization: i) rock-forming processes which are petrologically controlled, and ii) 
metasomatism which is controlled by mineral stability and solubility in hydrothermal fluids. PER 
analysis uses linear variation diagrams to model the petrologically controlled variation in host rocks, 
and uses the residuals to these petrologic models to characterize and quantifv hydrothermal 
alteration. By removing the background petrologic variations, geochemical contrast is substantially 
improved, and even the effects of weak hydrothermal alteration can be recognized. Using either 
PER or molar co-variation models, metal deposition can be correlated with specific hydrothermal 
alteration facies. BY quantifying metasomatism, PER analysis can provide lithogeochemical vectors 
which can point to the core of a hydrothermal system, and to potential mineralization. 

PER analysis requires that three basic assumptions be met: i) the rocks must be derived from a 
homogeneous source Le., from a single co-genetic group), ii) at least one, but preferably more, 
conserved elements must be present in these rocks (used to identify co-genetic groups, to 
overcome the effect of closure, and to monitor mass changes), and iii) mass transfer processes 
must have acted on these rocks (i.e., fractionation, metasomatism) to produce the geochemical 
heterogenein/ now present in these rocks. 

Conserved elements end co-genetic groups 

Before proceeding with an analysis of lithogeochemical data, and especially when igneous rocks are 
involved, it is necessary to determine which samples belong to a co-genetic group (i.e., to a 
particular magma batch). It makes no sense to compare the geochemical variability among rock 
samples coming from different co-genetic groups, because that variability may well be a function of 
the different chemistries of separate co-genetic groups to begin with. Often, but not always, 
individual co-genetic groups can be identified by unique constant conserved element ratios. 
Whenever possible, several conserved element pairs should be examined to confirm a co-genetic 
group. The conserved nature of elements and the existence of co-genetic groups is determined by 
examining the behaviour of concentrations of conserved elements on an X-Y scanerplot (TiO,, Nb, 
Y vs. Zrj. If, given analytical error, the data plot either at a single point, or form an array co-linear 
with the origin, then these elements are conserved, and those samples which plot at that point, or 
lie within that linear array belong to a co-genetic group. When no conserved element pair is present 
in the rocks, then the conserved nature of an element must be assumed on the basis of 
geochemical knowledge (e.g., Zr has a Ko near zero and is insoluble in hydrothermal fluids - that’s 
why it is so difficult to take Zr into solution using acid digestion techniques), and co-genetic groups 
of rocks must then be identified on the basis of field relationships. 

The XRF whole-rock data include analyses of TiO,, P,O,, Nb, Y and Zr, all of which are potentiallv 
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conserved elements. Each of these elements was plotted against Zr (the element most likely to be 
conserved), Both. the Nb vs. Zr, and the Y vs. Zr scanerplots are inconclusive, failing to Yield 
distinct data groupings probably because of analytical error in Nb and Y determinations. On the 
P,Oe vs. Zr scatterplot the un-altered intrusive6 form a cluster roughly co-linear with the origin. The 
remaining data are scanered. 

Figure 1 is a TiO, vs. Zr conserved element scatterplot on which one distinct (3 & 41, and one lass 
distinct (5) group of data can be recognized. With the exception of two felsite samples IW93-173 
and W93-190), all other intrusive rocks plot along a single array co-linear with the origin, with a 
TiOt:Zr ratio of about 0.003. The other group is more scattered, has a higher TiOz:Zr ratio of about 
0.006, and includes a sample (W90-34 206-207) identified as an un-altered volcanic rock. The 
remaining samples are scanered. On the basis of this scanerplot the followinQ conclusions can be 
reached: i) the intrusive samples (with two possible exceptions) were all taken from a single co- 
genetic suite, and Ti and Zr are conserved in this group of rocks; ii) a second Qroup of co-genetic 
rocks exists among the samples (based on the higher TiOs:Zr ratio they are probably mafic to 
intermediate volcanics), and Ti and Zr may be conserved; and iii) the strongly altered rocks do not 
form a coherent group, either because they are not related or because Ti or Zr are not conserved, 
or all of the above. 

Figure 2 is an Alto, vs. Zr immobile element scanerplot used to identify individual intrusive phases. 
Given that Zr is conserved, and that the composition of this intrusive suite varies as a consequence 
of feldspar and quarts fractionation (both are present as phenocryst phases in these rocks), then as 
these rocks become more evolved the Zr concentration increases, accompanied by a Qradua) 
decrease in Alto, concentration. This general relationship has been used to very Qood effect as a 
chemo-stratigraphic correlation tool in volcanic rocks of the Noranda camp. The negative trend with 
the Y-axis intercept represents iQneous fractionation. The positive trends throuQh the oriQin are a 
consequence,of simultaneous dilution or enrichment of Altos and Zr by some mass transfer 
process not involving either of these two elements. This other process could be fractionation or 
CtYStal SOt’tinQ of mafic minerals or quartz, metasomatic gains or losses, or mixing. Five positively 
sloping linear trends I1 - 5) are distinguished on this scanerplot. Trends 1 and 2 are formed by the 
stronglv altered (silicified) rocks identified as QR, QM and QMC, and are probably mixing lines. 
What these rocks were before they became altered and silicified is difficult to say. Considering the 
magnitude and the range of Zr and TiO, concentrations, and the fact that these rocks do not plot 
within either co-genetic group, it is not likely that these rocks are derived from either the intrusive 
or the volcanic suite. The remarkable linearity of trends 1 and 2 leads one to suspect that either 
some Zr and Al bearing mineral, or an igneous Qlass is involved. Both could explain the behsviour of 
the Zr concentrations and the constant AltO,:Zr ratio. Trends 3 and 4 are two separate phases of 
the co-genetic intrusive suite. Which of the two intrusive phases is the earlier cannot be reliably 
determined on this, or any other PER diagram. The late phase may well be the less evolved (i.e., 
group 4) if it originated in the deeper part of a magma chamber. Anomalous Cu and Au are 
preferentially associated with trend 4 rocks, whereas anomalous MO is present in both trend 3 and 
4 rocks. Trend 5 rocks are probably the volcanic6 ftheY include the unaltered volcanic sample). 
Thes volcanic rocks are Qeochemica))y anomalous in Cu and Au, but not in MO. 

Fractionation - Sorting (Mixing) models 

The principal fractionating mineral phases in the intrusive suite (quartz-diorite to quartz-monzonite) 
probably consist of feldspar, hornblende and minor clino- or orthopyroxene, quartz, and perhaps 
some biotite. The main phases in the volcsnics are likely to be feldspar, clino- or orthopyroxene, 
and possibly magnetite. In the sediments mixing rather than fractionation is likely to be the mass 
transfer process affecting alkali elements and Al. On the PER model (2Ca + Na + K)/Zr vs. AI/Zr the 
effect of fractionation and/or cn/stal sorting (and mixing) of anorthite CaAI,Si,Oe, albite 
NaAISiaOs, and orthoclase KAISisOs, and biotite K(Fe,Mg),AISi,O,o(OH), in un-altered rocks plots 
along a line with a slope of 1 .O. In other words, the bulk alkali:Al ratio in unaltered igneous rocks 
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fractionating only those minerals is 1 :l . If clinopyroxene CafFe,Mg)SizOe is involved, the line 
becomes steeper (greater than 1 .O), defined by the clinopyroxene:feldspar ratio. Quartz SiO, and 
orthopyroxane (Mg,Fe)SiO, have no effect on this diagram. The slope of the line is also affected by 
the involvement of hornblende (Na,K),,Ca,fMg,Fe,AI)sSis~,AI,,0,,f0H,F),, but this effect cannot 
be defined without knowledge of the actual hornblende composition(s) and the amount(s) involved. 
In practical terms this means that the slope of the line defining unaltered rocks cannot be precisely 
defined, but rather must be observed. If clinopyroxene, and hornblende compositions and amounts 
vary in these rocks then a diffuse linear trend, rather than a single line will define the unaltered 
rock compositions. Hydrothermally altered rocks, depending on whether they have gained or lost 
alkalis, will plot either above or below the unaltered line lor trend), respectively. Since neither Na 
nor K sre form igneous or alteration minerals with alkali:Al molar ratios greater than 1 .O, only rocks 
containing igneous and metasomatic Ca minerals will plot above the model line Im = 1 .O). 

Because igneous Ca minerals cannot be distinguished from metasomatic Ca minerals on this model, 
it is useful to plot the data on a fractionation model where Ca has no effect, i.e., the alkali feldspar 
fractionation model INa + K)/Zr vs. AIRr. If anorthite and other Al and Ca bearing minerals are 
present, then the model line defining alkali feldspars and biotite in unaltered rocks will have 
positive intercept on the AI/Zr axis. The magnitude of this intercept is a bulk measure of the 
amount of Al involved in Ca minerals. 

Another means of assessing the impact of Ca metasomatism is to plot a Si based feldspar - clino- 
and orthopyroxene - biotite fractionation model (2Ca + 3Na + 3K)IZr vs. Si/Zr. On this diagram 
clinopyroxene, feldspar, and biotite plot along a line with the slope of 1 .O. quartz and 
orthopyroxene plot along the Si axis, and hornblende plots along a line with a slope of l/2 to l/3 
depending on its composition. Alkali metasomatism acts along the vertical axis and Si 
metasomatism acts along the horizontal axis. In rocks which contain quartz as a fractionating 
mineral phase the slope of the line defining un-altered rocks is lass than 1 .O, and is defined by the 
bulk feldspar : quartz ratio in the rocks. This diagram can be an effective means of identifying and 
quantifying silicification in altered rocks, but depends on reliable identification of un-altered rocks 
and on a constant quartzfeldspar ratio during fractionation. 

Figures 3 and 4 are Al based feldspar fractionation - sorting models on which all samples are 
plotted and are identified by trend number, respectively. The data form four distinct groups: i) 
groups 1 and 2 (probably sediments) plot near the origin because of their high Zr and low Ca, Na, 
K, and Al concentrations, with alkali:Al ratios ranging from 1.2 to 0.4; ii) Qroup 3 forms a cluster at 
the centre of the AbZr range, with alkali:Al ratios varying from 1.2 (probably in un-altered rocks) to 
0.7 in altered rocks; iii) group 4 forms a cluster to the riQht of group 3, with alkali:Al ratios ranging 
from 1.2 in unaltered rocks to 0.35 in rocks that contain primarily sericite as the alkali bearing 
mineral phase; Iv) group 5 (the volcanics) plots to the right of group 4, with alkali:Al ratios ranging 
from 1.2 to 0.25. In all groups, the samples plotting below the line with a slope of 1 .O are 
considered to have suffered metasomatic alkali losses. 

Since Al is immobile in most hydrothermal regimes, the vertical distance of from a sample to the 
fractionation model line is a quantitative measure of the absolute amount alkali depletion within 
each group. The angular distance (i.e., the inverse (2Ca + Na + K)/AI molar ratio) measures the 
relative amount of alkali depletion suffered by these rocks. Because the relative amount of alkali 
depletion is not sensitive to Zr concentrations, it is a very practical and effective means of 
quantifying alkali metasomatism. Misclassified samples or compositionally mixed rocks (group 1 
and 2 sediments) have no effect at all on this measurement. Group 5 rocks (volcanics ?) have 
suffered the greatest alkali depletion, followed by groups 4, 2 and 1. Group 3 represents the least 
altered rocks fat least from the perspective of alkali metasomatism. They have neither lost nor 
Qained SiQnificant amounts of Ca, Na or K. 

Figures 6 and 6 are Si based feldspar - clinopyroxene fractionation - sorting models on which the 
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data are plotted and are identified by group, respectively. The most substantially silicified rocks 
belong, not surprisingly, to groups 1 and 2. Both igneous phases are quarts bearing, and are also 
silicified, with group 4 rocks more frequently and slightly more strongly silicified. The volcanics 
(group 5) have undergone the least amount of silicification. 

Distribution of metals in rock units, and the ralationship to hydrothermal alteration 

The objective of this data analysis is to examine the relationship of the Cu-Au mineralization 
present in these rocks to specific recognisable rock types (or igneous phases), and to specific types 
and degrees of hydrothermal alteration, and, if possible, to develop an exploration strategy that can 
exploit these relationships as a geochemical tool in the further exploration of the property. On the 
TiO, vs. Zr conserved element scatterplot (Figure 1) at least one (the intrusives), and possibly a 
second (the volcanics) co-genetic group of rocks have been identified. The sediments do not appear 
to form a single co-genetic group for one or both of these elements are not conserved). All rock 
units, intrusives, volcanics, and sediments contain anomalous amounts of Au, AQ and Cu. The 
intrusives also contain anomalous amounts of MO. The Also, vs. Zr immobile element scanerplot 
permits the identification of five separate groups of rocks, two groups of sediments, two phases of 
intrusive rocks, and one group of volcanic rocks. 

Figures 7, 8 , 8, 10. 11, 12, 13 and 14 are “bubble plots” of Au ppb, Ag ppm, Cu ppm, MO ppm, 
Pb ppm, Zn ppm , As ppm and Sb ppm, respectively, on the AI,O, vs. Zr scatterplot. The diameter 
of the “bubbles” is scaled from 0.0 to the maximum amount (identified on the plot) of an element 
present in a sample. These “bubbles” have the same maximum diameter for each element on each 
individual plot, and should not be used to compare concentrations of the different elements. Of the 
sediments, group 1 contains relatively minor amounts of Au, Ag, Cu, MO, Pb, Zn, As and Sb. In 
contrast, group 2 sediments contain from 5 to 10 times as much of these elements. However, 
compared to the intrusivas (groups 3 and 4). neither sediment group contains any significant MO. 
Of the two intrusive phases, only group 4 contains significant amounts of Au, Ag, Cu. As and Sb. 
Both groups 3 and 4 contain MO, Pb, and Zn, although with the exception of Zn. these elements 
are clearly more abundant in group 4. The volcanics (group 5) contain anomalous amounts of Au, 
Ag and Cu, but they do not contain significant amounts of MO, Pb, Zn, As or Sb. 

Figures 15, 18, 17, 18, 18 and 20 are “bubble plots” of all the above metals on the feldspar 
fractionation - sorting model f2Ca + Na + K)/Zr vs. AIiZr. The purpose of plotting metal 
concentrations on this model is to examine the relationship between mineralization and the degree 
of alkali metasomatism. 

In groups 1 and 2 lthe sediments) Au, Ag, Cu. Pb and Zn are present throughout the entire range 
of alkali:Al ratios (1 .O - 0.41, suggesting that silicification rather than alkali depletion, may play the 
significant role in deposition of these metals. 
In the group 3 intrusive phase, Pb and Zn, Pb and Zn are present throughout the entire range of 
alkali:Al ratios in these rocks, whereas MO is found only in relatively unaltered rocks. 
Group 4 is the preferentially mineralized intrusive phase. Alkali:Al ratios range from unaltered rocks 
(at 1.2) to completely sericitized rocks (at 0.35). Au and AQ are present both in un-altered rocks 
falk:Al = 1 .O), as well as in highly altered rocks (alk:Al = 0.35). but are most abundant in rocks 
whose alk:Al ratio is about 0.75. Likewise Cu and MO are most also abundant in rocks whose 
alk:Al ratios about 0.75, whereas As and Sb are concentrated in the completely sericitized rocks. 
Group 5 rocks (volcanics) do not contain MO, As or Sb, but they do contain anomalous Au, Ag and 
Cu. but only in completely sericitized rocks. Here the term sericitized refers to rocks whose bulk 
alkali:Al ratio is 0.33 or less. When these rocks are metamorphosed it is probable that no sericite 
will actually be present. Instead, an SSSembiSQS comprised of, for example, biotite, sillimanite and 
anthophyllite may be present, but in strict molar proportions constrained by the bulk alkali:Al ratio 
of these rocks (for each mole of biotite, two moles of an alumino-silicate mineral containing no 
alkalis must then also be present). 
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Figures Zla, b, c, d, e and f are scatterplots of TiO,, AltO,, Fe,O,, CaO, Na,O and K,O wt% XRF 
(Metaborate) whole-rock vs. Ti, Al, Fe, Ca, Na and K wt% ICP (Aqua Regiaj analyses, respectively. 
Although detection limits of elements in solution for both XRF and ICP analytical procedures are 
practically equal, the ICP method suffers significant degradation of analytical data quality because 
of incomplete and variable digestion of elements bound up in silicate and other refractory minerals. 
This means that lithogeochemical data obtained by the ICP (Aqua Regial method cannot be used in 
constructing PER models. However, most Fe analyses correspond reasonably well [see Figure 25~). 
as do some of the Ca analyses (see Figure 25dj. Fe bearing minerals, both sulphides and silicates 
seen to be adequately soluble in aqua regia. Likewise, metasomatic Ca minerals, sulphates, 
carbonates, and perhaps some hydrothermal silicates, also appear to be soluble in aqua regia. This 
means that a CaO - XRF (Metaborate) vs. Ca - ICP (Aqua Regie) plot can be used to identify rocks 
that contain significant amounts of metasomatic Ca minerals. 

Figures 22, 23, 24 and 25 are “bubble plots” of Au, Ag, Cu and MO on scatterplots of CaO - XRF 
(Metaboratej vs. Ca - ICP (Aqua Regia) analyses. The object of these plots is to demonstrate that 
the bulk of the mineralization in the intrusive phase (41 is associated with Ca metasomatism. This is 
confirmed by field observations of gypsum (or anhydritej found with Cu-MO mineralization in the 
intrusives (W.W. Osborne, pers. comm.). In the sediments 11 and 2) and the volcanics 15) Au, Ag 
and Cu is directly associated with soluble Ca minerals (Le., alteration minerals). Likewise, Au, Cu 
and MO in the mineralized intrusive phase (41 are also associated exclusively with soluble Ca 
minerals. The same relationship holds for Ag, except for two samples IW93-173 and W93-190) of 
the mineralized intrusive phase (4). 

Answers to questions 1 - 7 

1. lntrusives (I-1) through (l-5) belong to a single co-genetic group, which is suggested by the 
constant TiO,:Zr ratio (about 0.003) for all these rocks. Two separate phases of intrusives are 
recognized on the Alto, vs. Zr plot, one is mineralized and the other is not. The mineralized 
intrusive phase (4) includes samples from each of the intrusive phases 5-l through I-5) 
distinguished in the field mapping. Sample numbers of the mineralized intrusive phase (4) are 
identified on Table 1. The barren intrusive phase (3) contains two samples of l-2 and the I-? 
samples. These are also identified on Table 1. 

2. The Buzzer quartz-diorite sample W93-207 belongs to the mineralized intrusive phase (41, 
and may well be related to the Rowbottom l-4 intrusive, which is also a member of the mineralized 
intrusive phase (4). 

3. Buzzer sample W93-209 is part of the barren intrusive phase (31. 

4. On the basis of the AI,Oa vs. Zr plot, the Buzzer altered felsite and the Buzzer West felsite 
samples appear to be members of the mineralized intrusive phase (4), although the Buzzer West 
felsite samples both plot outside the co-genetic intrusive group on the TiO, vs. Zr plot. This may be 
a function of analytical error, and without resort to additional samples cannot be resolved further. 

5. The relationship of the various drill-core samples with respect to the intrusives is illustrated 
on Table 1. All groups of rocks ( 1 - 5) are represented in the drill core samples. 

6. Intrusive I-? belongs to the barren intrusive phase (3). 

7. PER analysis of the whole-rock data from the volcanic rocks suggest that they are 
intermediate to mafic rocks. On the basis of a rather scattered trend on the TiO, vs. Zr plot, they 
appear to belong to one co-genetic group, and also plot as a separate group (5) on the AL,O, vs. 
Zr plot. The un-altered volcanic sample fW90-34 206-207) has a bulk alkali:Al molar ratio of 1.2, 
indicating that Ca bearing minerals other than feldspars were involved in fractionation. The 
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volcanics are the most altered rocks of the samples analyzed. Mineralization in the volcanics is 
restricted to completely “sericitized” rocks, meaning those rocks which have a bulk alkali:Ai ratio of 
0.33 or less. This however does not mean that where these rocks are strongly metamorphosed 
(i.e., completely de-volatilized) that sericite will necessarily be present as the alteration mineral 
phase. 

Conclusions 

On the basis of a TiO, vs. Zr conserved element scanerplot, two separate co-genetic groups of 
rocks can be identified in the data, the intrusives (3 and 4) and the volcanics (5). Other co-genetic 
groups may exist lie., the sediments) but they cannot be identified on this plot because one or 
both of the elements may not be conserved. 

On the basis of an AI,O, vs. Zr immobile element scanerplot, five separate groups of rocks can be 
identified. There are two groups of what may well be silicified sediments (1 and 2). also two 
intrusive phases, one barren (3) and one mineralized (4), and one group of mafic to intermediate 
volcanics (5). and they can be distinguished by their different Al,O,:Zr ratios. 

Two distinct, probably unrelated, styles of mineralization are recognized: 5 Au, Ag end Cu 
mineralization in one of the two separate intrusive phases (4) end in the volcanics (5). associated 
with significant alkali loss, Ca metasomatism, and some silicification, and Ii) Au, Ag and 0.1 
mineralization associated with pervasive silicification of one of the sediment groups (2), probably 
representing an altered roof pendant to the intrusive complex. Mineralization in the intrusives is 
further distinguishable from mineralization in the other rocks by the presence of anomalous MO. 

Base and precious metal mineralization in the sediments (1 and 2) is probably associated with 
pervasive silicification. Base and precious metal mineralization in the mineralized intrusive phase (4) 
is associated with moderate alkali loss, and with Ca metasomatism as indicated by the presence of 
aqua regia soluble Ca minerals in mineralized samples. Mineralization in the volcanics (5) is related 
to severe alkali loss. In all groups the mineralized samples appear to contain aqua regia soluble Ca 
minerals, which may be exploitable as an exploration guide. 

In addition to having suffered alkali loss, mineralized intrusive samples are also silicified. However 
since unaltered samples cannot be reliably identified (because of the involvement of Ca minerals in 
fractionation and their presence in hydrothermally altered rocks), silicification in these rocks cannot 
be quantified. 

The spatial distribution of the mineralized intrusive phase (41, or of the alteration facies associated 
with the other mineralized rock types (1 and 5) cannot be properly defined with the limited number 
of samples available in this study. There are two ways to take advantage of relationships 
uncovered in this lithogeochemical data analysis: 5 re-examine the field data (maps , notes and 
type samples) to see if some visually distinguishing feature, common to all samples from the 
mineralized intrusive phase 14) can be recognized (this is relatively inexpensive), and failing that, ii) 
analyze the remainder of the samples available by the same procedures (and by the same lab) as 
the samples used in this study, and if the presently observed relationships are confirmed, plan an 
appropriate lithogeochemical sampling campaign to cover all prospective areas on the property. 

Respectfully sulX)@ed, 
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Figure 1 - TiO, vs. Zr Conserved Element Scatterplot 
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Figure 2 - Al203 vs. Zr Immobile Element Scatterplot 
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Figure 3 - Al Based Feldspar Fractionation and Sorting Model (all samples) 
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Figure 9 - Cu ppm on AI,O, v.s Zr Immobile Element Scatterplot (all samples) 
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Figure 16 - Ag ppm on Feldspar Fractionation Model (all samples) 
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Figure 17 - Cu ppm on Feldspar Fractionation Model (all samples) 
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Figure 18 - MO ppm on Feldspar Fractionation Model (all samples) 
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Figure 19 - As ppm on Feldspar Fractionation Model (all samples) 
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Figure 20 - Sb ppm on Feldspar Fractionation Model (all samples) 
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Figure 21 - Comparison Plots of XRF (Meteborate) end ICP (Aqua Regia) Analyses 
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Figure 24 - Cu ppm on CaO wt% (XRF) vs. Ca wt% (ICP) Plot (all samples) 

5 

MO ppm 
mu = lle4 

Ce wt% - ICP (Aqua Regls) 

Figure 25 - MO ppm on CaO wt% (XRFI vs. Ca wt% (ICP) Plot (all samples) 



TASEK0.W 
b%laeldliaoosochadam Aqua Rq-ja ICP mdpa 
(Mm W.W. o3bmn 

izoo 
-Mm. 
SOfM*uwkMm. 

As41 
As43 LkTE2 
WE-,32 &ZMWeSf 

KG 
-Ml. 
StQZWW08f 

izo4 
-Mm. 
-Mm. 

wgtrnl -Mm. 

i&G 
-Mm. 
-Mm. 

ws3-130 
A340 iiIzt2’ 
WW2-18227223.3 Empaaa 
A342 SOffbWEill ..- ___ 

if 
1.4 
0.1 
02 
0.1 
0.1 
0.1 
0.1 

Table 1 - Details of Samples (ID numbers, location, rocktype codes, Au, Ag, Cu & MO analyses) 



n _n, - I, li u - a - ot I u a r*,m -I N a, u 
Chemex Labs Ltd. To: WESTPINE METALS LTD. Page Number : 1 

:2 
9W - 475 HOWE ST. 

Total Pages 

Anwm Chernisn - Oecchemlots * Flegl*m Assayers MJVER, SC 
CeMicate Date; 1gl.y 
Invoice No. 

212 Brooksbank Ave., North Vancouver P.O. Number : 
Elifish Columbia, Canada V7J 2Ct Project : 

Acc.xmt :LJI 
PHONE: 604-9S4-C221 Comments: ATTN: WILLIS W. OSBORNE 

0 E 
CERTIFICATE OF ANALYSIS A9326341 

PREP Al203 % CaO %Cr203 %Pe103 % K20 % IQ0 % WO % Nap120 % P205 % SiO2 % TiO2 % LO1 % TOW& Sa Sb Sr b Sr I 
CODS rnP IRP WI xw IRBP XRP IRF XRP XRP IRP XnP IRP % 



--am~.aaaama-a~~ma~mam 
Chemex Labs Ltd. To: WESTPINE METALS LTD. *. Page Number :2 

:2 
900 - 475 HOWE ST. 

Total Pages 
Cetifiite Date: 11 JAN-94 

An- ChenlfOtS 7 GBOChermstS - Registered AEsay*n MN;lVER. SC Invoke No. : 19326341 
212 Brwksbank Ave., North Vancouver P.O. Number : 
Slilsh Cdumbii, Canada V7J 2Cl Account :LJI 
PHONE: 604-994-0221 Project : 

Comments: ATTN: WILLIS W. OSBORNE 

- 

PREP 
CODE T A CERTIFICATE OF ANALYSIS A9329341 

















I APPENDIX 

1998 Rock Sample Descriptions 

Soil Sample Assay Results 

Rock Sample Assay Results 

Whole Rock Determinations 
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TGR-1 (a) 

TGR-2 (5) 

TGR-3 (c) 

TGR-4 (d) 

TYR-1 (e) 

TYR-2 (f) 

TYR-3 (g) 

98WO-1 (II) 

98WO-2 (i) 

98WO-3 (j) 

98WO-4 (k) 

1998 ROCK SAMPLE DESCRIPTIONS 

Gray, biotite quartz diorite - grancdiorite. Some epidote altering biotite. 0.2 % pyrite. One 
crystal of plagioclase with disseminated chalcopyrite. 

Volcanic rock completely altered to pyrophyllite and some quartz with 3% pyrite and heavy 
limo&e stain. 

Same as above but somewhat muggy. 

Volcanic rock altered to pycophyllite and quartz with 2.5 disseminated pyrite. 

Highly weathered, limonite with some malachite. This is a highly altered intrusive rock. On 
surface it has a similar appearance as rock from the Buzzer Zone. 

Volcanic rock completely altered to quartz, andalusite and pyrophyllite. 

Somewhat bleached gray biotite quartz diotite granodiorite with molybdeoite in quartz vein. 

Similar to TYR-1 with 1 quartz vein. Much malachite along vein. Vein obscured by limonite. 

Highly siliceous granitic rock with minor chalcopyrite and molybdenite on fractures. On fracture 
with some plagioclase. Probably a siliceous quartz monzorite. 

Dark gray, biotite quartz diorite granodiorite with quartz veinlet, malachite, pyrite and 
chalcopyrite. 

Same as above with copy in fracture 1 mm wide. 


















