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SUMMARY 

Falconbridge Limited completed a surface and drill exploration program on the Birk 

Creek Property in 1990. This program was designed to discover a volcanogenic massive 

sulphide property hosted by the Devonian Eagle Bay Formation. Work included linecutting, 

gradient array IP, VLF and MAG surveys, trenching, geological mapping along with rock and 

soil sampling completed between June 19 and November 14,1990. Eight diamond drill holes, 

totalling 2377 metres were completed along with downhole Pulse-EM surveys during the 

program's final phase. 

Three mineralized trends were drill tested in 1990 with the following results: 

Central Trend 

Diamond drill hole BC90-01 tested the trend's northern half and intersected 11.76 

metres (drill thickness) grading 0.17% Cu, 0.48% Pb, 1.08% Zn, 11.21 g/t Ag and 0.06 g/t 

Au. This mineralization is in the Central Trend Unit and is specifically hosted by silicified 

and sericitic felsic tuff and tuff breccia. Further downsection for 100 metres sporadic 

massive sulphide bands up to 0.88 metres occur in variably sericitized and chloritized 

intermediate to felsic volcanic tuff. The best assay intervals are: 

0.66% Cu, 4.32% Pb, 8.86% Zn, 25.37 g/t Ag and 0.48 g/t Au over 0.88 metres and 

0.59% Cu, 5.47% Pb, 6.33% Zn, 40.11 g/t Ag and 0.34 g/t Au over 1.0 metre. 

Strong chloritization and increased copper content suggest these lower zones are more 

proximal to sulphide vents or are feeder zones to the upper horizon. The entire section is 

strongly hydrothermally altered with sodium and calcium depletion along with very high 

Ishikawa Alteration Indices. 

Trench FLTR90-01,230 metres east of drill hole BC90-01, uncovered similarly altered 

volcanic rock with two narrow massive sulphide intervals grading up to 1.1% Zn, 0.70% Pb, 

262 ppm Cu, 8.5 g/t Ag and 33 ppb Au over 1.5 metres. 

Drill testing both 200 metres down dip and 500 metres along strike to the southeast 

intersected similar stratigraphy, but only minor sulphide mineralization and much less 

alteration. However, drill hole BC90-03, located 1250 metres southeast, intersected 0.92% 



Cu, 0.37% Pb, 3.30% Zn, 25.02 g/t Ag and 0.10 g/t Au over 4.28 metres in a felsic volcanic 

breccia. This mineralization is situated at the top of a 75 metre thick hydrothermal 

alteration zone marked by sodium depletion and high Ishikawa Alteration Indices. 

Birk Creek Trend 

Mapping by Falconbridge Limited personnel combined with sampling and relogging 

previously drilled core has outlined an intermittently mineralized and hydrothermally altered 

felsic volcanic tuff section intercalated with argillite and limestone up to 1400 metres in 

length and 25 metres thick. Two or three mineralized horizons are present. The best 

mineralized interval assayed 0.14% Cu, 0.52% Pb and 1.25% Zn over 2.0 metres from 

Ducanex drill hole D71-7.Between 1938 and 1940, 234 tonnes in bulk samples from lower 

Birk Creek yielded 4800 kilograms copper, 13,499 grams silver and 6501 grams gold 

(Schiarizza and Preto, 1987). 

Drill holes BC90-4, BC90-7 and BC90-8 completed by Falconbridge Limited in 

October, 1990 intersected weak Cu-Pb-Zn mineralization with the best assay interval grading 

0.25% Cu, 1.70 % Pb, 2.51% Zn, 7.8 g/t Ag and 106 ppb Au over 0.20 metres (drill hole 

BC90-07). 

Uke and Epiclastic Trends 

Previous work on the Epiclastic Trend indicated mineralization is weakly copper 

enriched. In 1982, Pruessag hole P82-1 intersected 0.43% Cu and 2.4 g/t Ag over 9.3 metres. 

Falconbridge Limited's drilling and trenching along the Uke and Epiclastic trends did not 

intersect any significant mineralization. 

Reopening the Uke Trench indicated the massive sulphide lens occurs at the contact 

between hydrothermally altered felsic and intermediate rocks, and plunges gently to the 

southwest. 

A new, strong IP anomaly coincident with high copper and zinc soil values was 

identified in 1990 southeast of Harper Creek. These anomalies remain to be tested in 1991. 
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CONCLUSIONS 

1) Significant volcanogenic massive sulphide horizons have been encountered at depth 

in the Central Trend within a thick hydrothermally altered volcanic sequence. Both 

the coarser grained volcanic rocks and the increased copper content in the sulphide 

intervals suggest proximity to volcanic and sulphide venting, possibly located to the 

northwest. The plunge of the massive sulphide pod present in the Uke Trench 

indicates a structural control on the sulphide mineralization that must be considered 

in further exploration. 

2) The Pulse EM borehole survey from the Central Trend does not clearly outline 

offhole responses comparable to the mineralization located, but does suggest a 

conductive body lying about 50 to 100 metres below the current drilled section. This 

may be the Uke stratigraphic horizon. These targets are too deep to be detected by 

the surface geophysical surveys. 

3) The Birk Creek Trend contains massive pyrite lenses within strongly hydrothermally 

altered rocks, but only intermittent and weak Cu-Pb-Zn mineralization occuring along 

two or three horizons. 

4) Previous drilling at the Uke Trench site has not fully explored the down plunge 

potential of this zone. 

5) A new, coincident IP and soil geochemistry anomaly southeast of Harper Creek may 

be an extension to the Epiclastic or Uke trends. 

6) Strong deformation throughout the Eagle Bay assemblage has complicated 

stratigraphic relationships and may have remobilized sulphide lenses to new locations. 

Despite this deformation, known sulphide lenses are accompanied by "conventional" 

hydrothermal alteration assemblages which would imply that they are in situ. 

Conventional volcanogenic massive sulphide deposit exploration techniques should 

therefore still be successful in locating large, viable deposits. 
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INTRODUCTION 

Falconbridge Limited's Birk Creek property includes the BabiyJRust Option (PN 

1145), Victoria Resources Option (PN 1146), Bet/Cominco Option (PN 1147) and MAC 

Claims (PN 1148). These projects are located about 25 kilometres northeast of Barriere, 

British Columbia in the Kamloops Mining District (Figure 1) and are centered about 

51°25'N, 119"55W on NTS mapsheet 82M105. 

Access to the property is by provincial roads and private logging roads. Existing 

logging roads provide good 4 wheel drive access to most areas on the property. To reach the 

property from Kamloops drive north along the Yellowhead Highway #5 for 63 kilometres 

to Barriere; turn east on East Barriere Lake Road for 16 kilometres to the North Barriere 

Lake turnoff. Continue northerly for 9 kilometres to the Mabel Creek logging road which 

provides access to most of the claims. 

All 1990 work on the Birk Creek Project was permitted through Energy, Mines and 

Petroleum Resources under Annual Work Permit Number: Kam90-1500011-55 Reclamation 

was bonded under Falconbridge Limited's Reclamation Permit MX-General-5.Timber 

harvesting was arranged with Tolko Industries Ltd. of Louis Creek, British Columbia. 

Special conditions under our permits include proper slash disposal, reseeding disturbed areas 

with crested wheatgrass or playground lawn mix and coordination of activities with loggers 

and free range ranchers. 

Topography varies widely with relief ranging from 640 to 1550 metres above sea level. 

Terrain is mostly a gentle south facing slope which is cut by the Birk Creek Canyon on the 

western part of the property. Vegetation ranges from open to dense forests of pine, fir, 

spruce, and cedar. Timber has been harvested over about half the property. Summers are 

generally hot and dry with temperatures up to 30" Celsius. Winter snow levels may reach 

3 to 5 metres at higher elevations. 
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CLAIM STATUS 

Five claim groups based on ownership comprise the property (Figure 2). Each claim 

group is summarized below. Expiry dates marked by an asterix are subject to approval of 

pending assessment reports by the Gold Commissioner. 

The MAC claim consists of one 4-post claim totalling 12 units owned by Falwnbridge Limited. 
Assessment work for 1990 was filed under Statement of Work #620 dated December 18, 1990. 

CLAIM UNITS RECORD NO. RECORD DATE EXPIRY DATE 
MAC 12 7984 August 17, 1988 August 17, 1993 * 

The RAVEN claims which are also owned by Falconbridge Limited comprise two 4-post claims 
totalling 20 units grouped into the 1990-228 or RAVEN90 group under Statement of Work #621 filed 
December 18,1990. 

CLAIM UNITS RECORDNO. RECORDDATE EXPIRY DATE 
RAVEN 1 10 8485 Mav 14. 1988 Mav 14. 1994 * , . 2 , -  
RAVEN 2 10 8486 May 19, 1988 May 19, 1994 * 

The Babiymust Option acquired from A. Babiy, Kamloops, B.C. comprises four 2-post mineral 
claims, grouped into the RUST89 group. No assessment work from 1990 was filed. 

CLAIM RECORD NO. RECORD DATE EXPIRY DATE 
RUST 1 1 1%5 July 27, 1979 July 27, 1999 
RUST 2 1 1%6 July 27, 1979 July 27, 1999 
RUST 3 1 1%7 ~ u l y  27, 1979 JUG 27, 1999 
RUST 4 1 1%8 JUG 27, 1979 JUG 27, 1999 

The claims optioned from Victoria Resources Limited of Vanwuver, B.C., include four MGS mineral 
claims totalling 67 units that were grouped into the VIC90 group under Statement of Work #618 dated 
December 18, 1990. 

CLAIM UNITS RECORD NO. RECORD DATE EXPIRY DATE 
BLUFF 1 20 3932 January 25, 1982 January 25,2001 * 
BLUFF 2 20 3933 January 25, 1982 January 25,2001 * 
BLUFF 4 18 3935 January 22, 1982 January 22,2001 * 
PERCY 1 9 2830 July 21, 1980 July 21, 2001 * 

The BET claims owned by Cominco Limited include 4 mineral claims totalling 43 units, grouped into 
the BET90 group under Statement of Work #619 dated December 18, 1990. 

CLAIM RECORDNO. RECORDDATE EXPIRY DATE 
BET 1 15 416 June 14, 1976 June 14,2001 * 
BET 2 16 417 June 14, 1976 June 14,2001 * 
BET 3 4 488 August 30, 1976 August 30,2001 * 
BET 5 8 517 September 23, 1976 September 23, 2001 * 
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REGIONAL GEOLOGY 

Regional studies by Schiarizza and Preto (1987) form the basis for understanding the 

area's geology and their results are summarized below. 

The Adams Lake area is underlain by a structurally complex belt of weakly 

metamorphosed Palaeozoic marine sedimentary and volcanic rocks known as the Eagle Bay 

Formation and the Fennel Formation (Figure 1). Shushwap Complex high grade 

metamorphic rocks flank the area to the east, with the Intermontane Belt sedimentary and 

volcanic rocks forming the western margin. 

The Eagle Bay assemblage is a Cambrian to Late Mississippian volcano-sedimentary 

succession divided into eight units (Schiarriza and Preto, 1987). This stratigraphy, as 

presented in Table I, reflects not only the lithologies, but also the area's complex structural 

history 

To the west, the Fennel Formation occurs in fault contact with Eagle Bay rocks. Two 

structural divisions make up the Fennel Formation which is essentially a mafic volcanic 

sequence with subordinate chert and rhyolite. The formation is Devonian to Early 

Pennsylvanian in age, coeval with the upper Eagle Bay. 

Both formations are intruded by Cretaceous granite to granodiorite known as the 

Baldy Batholith and Raft Batholith. Contact metamorphic zones are locally well-developed. 

Completing the section are late Tertiary porphyry and lamprophyre dykes. 

The Palaeozoic rocks were initially deformed by a late Triassic to Jurassic east 

directed thrust event which brought in the Fennel against Eagle Bay rocks. A subsequent 

late Jurassic to Cretaceous compressional event developed large southwest verging 

overturned folds and thrusting concurrent with greenschist to amphibolite metamorphism. 

The event's complexity resulted in the division of the rocks into four structural slices, each 

separated by southwest directed thrust faults. The upper three fault slices contain Eagle Bay 
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units, while the Fennel Formation with some Eagle Bay strata forms the fourth division 

which underlies the Birk Creek projects. 

Later west trending folds and kinks, and rare reverse faults are associated with the 

Cretaceous plutonic event. Younger, possibly Eocene, north and northeast striking faults, 

and kink folds occur throughout the area. 



TABLE I 

EAGLE BAY and FENNEL FORMATIONS 

STRATIGRAPHY 

FORMATION I AGE I DESCRIPTION 

Fennel- Lower Division I Devonian to Permian I Basalt, chert, rhyolite 

Fennel- Upper Division 

-- 

Eagle Bay- EBP ( Mississippian 

- EBF ( Mississippian to Devonian Intermediate volcanic I 

Devonian to Permian 

- EBA I Devonian I Intermediate to felsic 

Basalt, massive to pillowed 

I volcanics 

- EBS I Lower Palaeaoic I Phyllites and limestone 

- EBM 

- EBL 

- EBK 

- EBQ I h e r  Cambrian I Phyllites and amphibolite 

EBG I Lower Cambrian I Mafic volcanic and 

Lower Palaeozoic 

Lower Palaeozoic 

Lower Palaeozoic 

limestone 

Greenstone 

Limestone 

Calc-silicates, skarn 



Economic Mineralization 

The Adams Lake area hosts a variety of mineral occurrences. Comments included 

here have largely been selected from the broader and more comprehensive review by 

Schiarizza and Preto (1987). Recent exploration has focused on volcanogenic massive 

sulphides hosted in Devonian-Mississippian felsic to intermediate volcanic rocks (Table 11). 

These deposits are classed as Kuroko type and are characterized by high silver contents 

along with lead, zinc and copper. Minnova Incorporated's Samatosum Mine, possibly an 

altered Kuroko type, is the only current producer in the area. Cyprus type massive sulphide 

mineralization is recognized in both the Fennel and Eagle Bay Formations. The Chu Chua 

deposit, currently being explored by Minnova is the largest yet found. 

TABLE I1 

VOLCANOGENIC MASSIVE SULPHIDE DEPOSITS 

EAGLE BAY and FENNEL FORMATIONS 

ADAMS LAKE AREA 

DEPOSIT 

;amatosum 

lomestake 

i e a  Gold 

3hu Chua 

Zn % 

3.6 

4.0 

3.6 

0.4 

TYPE 

Kuroko 

Kuroko 

Kuroko 

Cyprus 

Ag 

s/t 

1,035 

200.0 

120.0 

Au 

s/t 

1.9 

18.2 

Pb 90 

1.7 

2.5 

3.1 

TONNAGE 

(mt) 

0.64 

1.01 

0.14 

2.0 

Cu % 

1.2 

0.55 

0.7 

2.0 



EXPLORATION HISTORY 

Exploration activity in the area began about 1920 with the excavation of adits and 

trenches along Birk Creek. Later between 1938 and 1940,234 tomes grading 2.0% Cu, 57.0 

g/t Ag and 28.0 g/t Au were shipped from the Copper Cliff Showing on lower Birk Creek. 

The area remained essentially dormant until 1951-1952 when Kennco tested the Birk 

Creek showings, with limited geophysics and seven drill holes (550 metres). From 1969 to 

1972, Cambridge Mines and Ducanex carried out soil sampling, IP surveys, trenching, 

mapping and drilling (7 holes, 711 metres). Only minor Cu-Pb-Zn mineralization was found 

during this program. 

Craigmont Mines completed soil geochemical, EM and magnetometer surveys in 1973 

on the Babiymust Option. In 1976, Kennco carried out soil and rock geochemical surveys 

on the Babiymust and Victoria Resources options. Between 1976 and 1978, Cominco 

mapped the Bet/Cominco Option, completed geochemical and geophysical surveys and 

drilled 6 holes (500 metres). Semco carried out minor exploration on the Victoria Resources 

and Babiymust options between 1979 and 1980. Preussag worked on the Babiymust Option 

from 1982 to 1983 completing mapping, horizontal loop EM surveys and drilling (6 holes, 

962 metres). 

Noranda carried out a program between 1985 and 1987 on the Victoria Resources 

Option and Babiymust Option. Geophysical surveys, soil sampling, 2257 metres of 

trenching, 704 metres in seven diamond drill holes, and thirteen reverse circulation drill holes 

totalling 1453 metres were completed. This work located a massive sulphide pod in the Uke 

Trench, but otherwise found only minor base metal mineralization. 

In 1989 Falconbridge Limited acquired the Victoria Resources Option and the 

Babiymust Option, and staked the MAC and RAVEN Claims. Work included gridding, IP, 

VLF and MAG surveys, geological mapping, and soil sampling. Three mineralized trends 

were defined; the Epiclastic, Uke and Central Trends presented in Figure 3. 
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1990 EXPLORATION PROGRAM 

In early 1990 Falconbridge Limited optioned the BET 1, 2, 3 and 5 claims from 

Cominco Limited, Vancouver B.C. These claims were the focus of this year's exploration 

work conducted between June 19 and September 30. Work consisted of 63.6 kilometres of 

linecutting, 60.0 kilometres IP, VLF and MAG geophysical surveys and geological mapping, 

along with rock and soil sampling. Most of the Cominco and Ducanex diamond drill core 

was located and relogged along with Preussag's P-82-1 (renamed P-82-1A). Work on the 

previously acquired Victoria Resources and Babiymust options consisted of 700 metres of 

trenching, geophysical surveys as above, rock sampling and geological mapping, and 

relogging of four Ducanex drill holes. Minor geological and geophysical surveys were 

conducted over the MAC and RAVEN claims. 

Diamond drilling totaled 2377 metres on the Victoria Resources and BetICominco 

options carried out between October 1 and November 1, 1990. All drill holes except BC90- 

04 were surveyed with downhole Pulse EM. 
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PROPERTY GEOLOGY 

This year's surface geological mapping concentrated on the BET claims with some 

follow up work on claims previously mapped by Clemmer (1989). The mapping was 

conducted at  1:5,000 scale, but the data is presented on Figure 4 at 1:10,000 to provide a 

broader overview. Figure 4b presents the stratigraphic column and a property cross-section 

is on Figure 5. 

Outcrop occurs on less than 5 per cent of the property, found mainly along Birk 

Creek and scattered along old logging roads. Much of the stratigraphy is relatively flat lying 

or dips parallel to slope giving a poor cross-sectional exposure, along with many heaved 

outcroppings. A further complication is the strong deformation which has overprinted 

virtually all primary textures. Often only a few crystals and/or fragments remain in a 

schistose recrystallized groundmass. Lapilli size material is highly stretched and locally 

recognizable only as irregular wisps or aggregates. As a result rock names such as quartz 

crystal tuff or lapilli tuff are used even when the constituent material makes up as little as 

five per cent thus permitting the division of an otherwise uniform sequence. 

Lithologic names are based primarily on field description with some thin section 

study. Whole rock lithogeochemistry used for identifying hydrothermal alteration patterns 

has also been applied for petrologic purposes. Rocks with greater than >60% Si02 and 

<0.50% Ti02 were typically named felsic if the colour indices were low. Intermediate 

volcanic rocksontained between 50 and 60% Si02 with 20.50% Ti02 while the few mafic 

rocks present on the property contained less than 50% Si02 and greater than 1.0% T i 0  

Obviously due to modification of the rock chemistry because of the Baldy Batholith or any 

VMS alteration assemblages these numerical constraints are a guideline only. Furthermore, 

the all volcanic rocks appear to be pyroclastics and mainly distal in origin, and therefore 

much of the lithogeochemistry may be mapping mixed or reworked lithologies. Nonetheless, 

if the Ishikawa Alteration Index was less than 50, the resultant rock name as calculated by 

AFM diagrams or the Jensen cation plot was used (RP2000 Reports, Appendix B). 

Lithogeochemistry procedures are discussed in the next section and thin section work 

is presented in Appendix C. 
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Stratigraphy 

The property is underlain predominantly by volcanic and lesser sedimentary rocks 

belonging to the Eagle Bay Assemblage, striking west-northwest and dipping gently to the 

southwest. Mapping in 1989 by Clemmer divided the stratigraphy into four major 

conformable units named from oldest to youngest; the Epiclastic Unit, the Upper Volcanic 

Unit, the Lower Volcanic Unit and the Grey Phyllite Unit. With the addition of the 

BetICominco Option to the property and further mapping, this stratigraphy has been 

modified and integrated into the regional stratigraphy developed by Schiarizza and Preto 

(1987). These informally named units are discussed below from oldest to youngest. 

Reference is made throughout to their position in the formal stratigraphic column. 

Tshinakin Limestone Unit (Unit EBG) 

This Cambrian limestone forms massive brown cliffs on the southern edge of the 

property south of Barriere River. The unit is in fault contact with the younger volcanic and 

sedimentary rocks by the Barriere River Fault. No significant mineralization or alteration 

was found in this unit. 

Epiclastic Unit (part of Unit EBA) 

The Epiclastic Unit underlies the eastern section of the property extending to the 

Baldy Batholith. Very little of it is exposed on surface so the unit, as defined by Clemmer, 

is based mainly on drill core and trenches. It is composed of interbedded mafic tuff, 

andesite to dacite ash and lapilli tuff, and quartz eye rhyolite tuff intercalated with argillite, 

siltstone and minor chert and limestone. The more mafic intervals are found on the eastern 

side forming the oldest stratigraphy. Coarse grained "fragmental" beds with siliceous volcanic 

and sediment clasts in a finer grained groundmass occur throughout the sequence. 

Grey calcareous argillite limestone ten to thirty metres thick forms the apparently 

conformable contact with the overlying Central Trend Volcanic rocks, while the lower section 

is marked only by quartz-feldspar gneiss (hornfels from volcanic protolith?) exposed 

occasionally along the margin of the Baldy Batholith. The unit is at least 300 metres thick. 
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A reinterpretation of the fragmental textures common in this unit suggests that many 

are of cataclastic origin and do not represent epiclastic material. The thinly bedded and 

varied lithologies have apparently deformed incompetently and developed assorted tectonites 

and autobreccias along with multiple thin shear zones. Typically, the harder beds form clasts 

within a softer malleable groundmass. 

Lithogeochemical results indicate a mixture of predominantly calc-alkaline rocks 

ranging in composition from basalt to rhyolite (Clemmer, 1989). 

Central Trend Volcanic Unit (part of Unit EBA) 

The Central Trend volcanic rocks conformably overlying the Epiclastic Unit, were 

formerly named by Clemmer (1989) as the Lower Volcanic Unit. Possibly up to 500 metres 

thick, the unit is composed of felsic to intermediate quartz crystal ash to lapilli tuff with 

argillite and minor limestone. In hand specimen the volcanic rocks are typically a grey to 

green, often with a "phyllitic look", containing scattered quartz eyes and crystals, or lapilli 

in a sericite to chlorite groundmass. Rare tuff breccia intervals have been intersected in this 

year's drilling, but due to the deformation their origin remains problematic. 

Thin section analysis indicates a fine grained quartz rich groundmass, generally 

recrystallized, with lesser indistinct lithic (?) fragments, sericite-carbonate-clay, and 

discontinuous chlorite rich wisps to stringers. Interestingly, field and thin section work 

suggest the intermediate and felsic units are not that dissimilar, unlike the lithogeochemical 

data ,discussed below, which indicates a clear chemical division. Most are intermediate in 

composition with a few dacite and even less rhyolite, generally plotting within the calc- 

alkaline field. 

Argillite up to fifty metres thick is common in the lower half and is variably graphitic 

or siliceous. 



Birk Creek Volcanic Unit (part of Unit EBA) 

This unit is interpreted to conformably overlie the Central Trend Volcanic Unit as 

observed in drill hole BC90-07 (Figure 21). Here coarser grained quartz crystal tuff of the 

overlying Birk Creek Volcanic Unit grade into finer grained Central Trend volcanic rocks 

with minor argillite and, interestingly, a thin sulphide bearing cherty tuff. 

Monotonous quartz crystal tuff and local feldspar-quartz crystal tuff comprise most 

of the section explored so far. Occasional very stretched lapilli with greater than 20:l length 

to width ratios are present, but rarely make up more than five per cent of an interval. The 

felsics have a distinctive "quartz eye" texture although the quartz eye content is generally less 

than five per cent. Minor intermediate volcanic rock is present towards the base of the 

unit. Total unit thickness is unknown. 

A significant break occurs in the Birk Creek Unit volcanism as exposed along Birk 

Creek and on the north slope facing the creek. Here a five to ten metre thick intercalated 

sequence is present containing limestone, calcareous argillite, fine grained intermediate to 

felsic tuff and minor cherty tuff. Interbedded to laminated pyrite rich sulphide lenses up to 

three metres thick occur intermittently within the fine grained volcanic rocks. Many of the 

old workings in this area were following this horizon including; Rainbow, Lynx, Copper Cliff, 

E and F and possibly the CC Showing. 

This unit likely represents a facies change from the fine grained, possibly reworked 

volcanic rocks of the Central Trend to more proximal coarser grained felsic volcanism. 

However, the lack of any coarse fragmentals, flow rock or sub-volcanic intrusives suggests 

the depositional environment is still distal. Much of the lithogeochemical data indicates calc- 

alkaline rhyolites. 

Twin Tuff Unit (Unit EBF) 

The Twin Tuff Unit is a sequence of intermediate hornblende and feldspar crystal 

to lithic lapilli tuff at least 200 metres thick. More massive intervals, likely representing flow 

or subvolcanic intrusive rock to the pyroclastic sections, are abundant in the upper half of 
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the unit. Overall the unit changes from grey moderately foliated feldspar tuff to massive 

lapilli tuff and flows upsection. Thin interbedded graphitic argillite are found throughout 

the section. 

Lithogeochernical results indicate the volcanic rocks are predominantly calc-alkaline 

andesite. Although this unit appears to be the least altered of any on the property, thin 

section studies from 1989 work indicate strong albitization of unknown origin after the 

original feldspars. 

Regionally the Twin Tuff Unit conformably (?) overlies the underlying units. On this 

property, however, the Twin Tuff directly overlies the Central Trend Volcanic rocks in the 

northern half of the property and the Birk Creek Volcanic rocks to the southwest inferring 

a structural contact. In Falconbridge Limited's drill hole BC90-04 (Figure 14), however, the 

contact with the Birk Creek Volcanic rocks appears to be transitional over twenty metres. 

Grey Phyllite Unit (Unit EBP) 

Grey, locally graphitic argillite and siltstone with minor quartzites, make up this unit 

which outcrops along and to the west of Birk Creek. It is part of Unit EBP, the youngest 

Eagle Bay stratigraphic unit and regionally conformably overlies the other units. However, 

in the property area, the contact has been interpreted as a late southwest directed thrust. 

This is in agreement with Falconbridge Limited's work which indicates the eastern margin 

of the Grey Phyllite truncates the underlying volcanic stratigraphy. Furthermore, in the 

southwestern corner of the property, felsic volcanic rocks have been observed in a shallow 

southwesterly dipping fault contact overlying a thick sequence of grey phyllite. 

Falconbridge Limited's drill hole BC90-07 (Figure 21) testing a nearby IP Anomaly 

intersected 350 metre thick section of Birk Creek Volcanic indicating the thrust fault, if it 

exists, must be steeper than fifty degrees in this area. 



Intrusive Rocks 

Granite to granodiorite of the Cretaceous Baldy Batholith intrude the Eagle Bay 

stratigraphy in the northeast section of the property. Thin granitic dykes and sills are 

common close to the intrusion. Much of the Epiclastic and Central Trend Volcanic Units 

lie within the contact aureole of the batholith marked by spotted chlorite-biotite hornfels 

often with disseminated pyrrhotite. 

To the west, on the MAC Claims, the Grey Phyllite Unit is intruded by a foliated 

quartz feldspar porphyry interpreted by some workers as intrusive rock for overlying volcanic 

rocks (Schiarizza and Preto). Possibly related is a narrow highly altered felsic intrusive 

accompanied by multiple centimetre size deformed dykes and sills found in the apparent 

footwall to the mineralized interval intersected in drill hole BC90-03 (Figure 9) in the 

Central Trend. 

Several fine grained quartz porphyry dykes (?) are present in the northeastern section 

of the property. 



S~NC~UIX 

The property lies within the northwest limb, near the axis, of the overturned 

southwest verging Slate Creek anticline (Schiarizza and Preto, 1987). Mapping by 

Falconbridge Limited personnel in 1989 indicated that volcanic and sedimentary rocks form 

a homoclinal sequence dipping gently to the southwest, but steepening closer to the Baldy 

Batholith suggesting an antiform (Clemmer, 1989). The dominant fabric present is schistose 

and is west to west-northwest striking and shallowly dipping. It is defined by smeared or 

attenuated mineral aggregates commonly sericite and chlorite, quartz eyes or altered 

feldspars and mafic minerals. Bedding is only rarely preserved and is mainly parallel to the 

foliation when observed. Occasional graded bedding sequence indicates the stratigraphy is 

right side up on the property. Several small isoclinal folds have been inferred in argillite by 

the presence of a strong fabric (bedding ?) perpendicular to the schistose texture. 

A weakly developed lineation is found throughout generally plunging gently to the 

southwest. It is most commonly observed in outcroppings with contrasting lithologies such 

as sulphide layers within volcanic rocks at the Uke Trench. Here the sulphide pod plunges 

23 degrees at 250" azimuth. 

Numerous faults have been mapped on the property, but with few marker horizons 

little is known of their geometry and scale. An apparent early east directed thrust has been 

mapped west of western boundary of the southern half of the Epiclastic Volcanic Unit. It 

dips subparallel to the stratigraphy and outcrops in only one location, although shear zones 

present in the 1971 Ducanex drilling to the southeast may represent an extension of the 

structure. 

Many of the massive sulphide intervals in the Central and Uke Trend have sheared 

margins. It is not clear if this represents the response of varying rock competencies to the 

compressional deformation with minimal rock movement, or if the sulphide zones have been 

remobilized or faulted into their present location. According to D.E. Shaw, a structural 

geologist contracted by Falconbridge Limited, the latter situation is quite possible here. 
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Both the Barriere River Fault and the Harper Creek Fault are late strike slip faults. 

The former brings the Tshinakin limestone Unit into contact with the younger units 

(Schiarriza and Preto), while the latter may have offset the Epiclastic Unit to the north along 

the east side of Harper Creek. Later strike slip movement along the Birk Creek Fault is 

also suggested by small scale shearing and fault controlled mineralization and alteration 

present in the creek area. A few orthogonal lineaments interpreted from the MAG survey 

may be related. 



Lithogeochemistry 

A lithogeochemical survey of the volcanic and rarely sedimentary rocks begun in 1989 

was completed this year during the geological mapping of the property. The survey was 

conducted to identify volcanogenic massive sulphide alteration patterns and to assist in the 

naming of rock types. Representative samples were taken from most outcrops examined and 

analyzed by Cominco Exploration Laboratories of Vancouver, B.C. for whole rock chemistry 

and some trace elements. Samples were also collected from the relogged Ducanex, Cominco 

and Preussag drill core, and from the 1990 Falconbridge Limited trenches. Surface sample 

locations for both years' surveys are shown on Figure 6 and the results for sodium, calcium, 

magnesium and the Ishikawa Alteration Index are recorded on Figures 7 and 8. Anomalous 

values have been defined using standard statistical methods. All results are presented in 

Appendix B, along with an explanation of the laboratory procedures. 

The Epiclastic Unit exhibits strong, but erratic sodium and lessor calcium depletion 

with values less than 1.0% for each. Magnesium enrichment is also prevalent, but the well 

developed spotted chlorite hornfels in this area suggests the Baldy Batholith may have 

introduced some magnesium. 

Sodium depletion along with a less pronounced calcium depletion and intermittent 

magnesium enrichment are characteristic of the altered Central Volcanic Unit. Within the 

Central and Uke Trends sodium values are less than 1.0% with a significant percentage less 

than 0.1% NaO. Calcium is commonly less than 1.0% and Ishikawa Alteration Indices are 

typically greater than ninety. 

The Birk Creek Trend is marked by an alteration pattern 1400 metres in strike length 

consisting of strong sodium depletion and high Ishikawa Alteration Indices. A weak calcium 

depletion is locally present, but there is little indication of any magnesium enrichment with 

only a few values greater than 6.0 % Mg. Northwest of the Rainbow Showing only scattered 
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outcroppings show weak hydrothermal alteration while there is no indication of alteration 

to the south and east beyond the CC Showing. 

Little hydrothermal alteration is indicated from the Twin Tuff Unit. Only apparent 

barium enrichment in the intermediate volcanic rocks is present, similar to that encountered 

last year. 



ECONOMIC GEOLOGY 

Significant syngenetic base metal mineralization occurs within four stratigraphic 

horizons associated with hydothermally altered felsic to intermediate volcanic rocks of the 

Epiclastic, Uke, Central and Birk Creek Trends (Figures 3 and 4, Table 111). There is a 

pronounced transition from copper mineralization in the lower more intermediate to mafic 

Epiclastic Volcanic Unit, to the relatively lead and zinc rich mineralization in the upper felsic 

volcanic section of the Birk Creek Volcanic Unit. The style of mineralization is similar 

though with each trend having massive to stringer like mineralization, all showing 

recrystallization effects. 

TABLE I11 

BIRK CREEK PROJECTS 

MINERALIZED TRENDS 

TREND I TYPE HOST ROCK I UNIT I 
Birk Creek I FeIsic volcanic rocks, I Birk Creek 

Central Cu Pb Zn 

Uke 

Surface rock geochemistry samples from these trends are plotted on Figure 6 and the 

Felsic, Intermediate volcanic 

rocks 

Epiclastic 

results are recorded on Figure 9. 

Central 

Cu Pb Zn 

Cu 

Felsic, Intermediate volcanic 

rocks 

Central 

Intermediate volcanic rocks Epiclastic 



Epiclastic Trend 

The Epiclastic Trend is a zone of weak copper mineralization striking for 1000 metres 

and located near the top of the Epiclastic Unit. As defined by Clemmer the trend is marked 

by high chargeabilities, low apparent resisitivities and anomalous copper soil geochemistry. 

It is open both along strike and downdip. Work in 1990 included trenching and relogging 

and sampling of that core recoverable from the 1971 Ducanex diamond drill program. Drill 

sections are presented on Figures 10 and 11; drill logs and all lithogeochernical results are 

in Appendices A and B respectively. 

Mineralization is found near the top of a fine grained intermediate volcanic tuff 

underlying a graphitic argillite-siltstone section that marks the top of the Epiclastic Unit. 

Chalcopyrite with very minor sphalerite and galena generally occur with thinly banded to 

locally semi-massive bands of pyrite and pyrrhotite. The host volcanic rocks are extensively 

chloritized and variably silicified. To date, the best interval is 9.3 metres of 0.43% Cu and 

2.4 g/t Ag from a semi-massive pyrrhotite lense intersected in a Preussag 1982 drill hole (P- 

82-1; Clemmer, 1989) in the northern half of the Trend and a 8.53 metres of 0.44% Cu and 

0.03% Zn from Ducanex drill hole 1971-1 (140.21-148.74m) drilled to the south. 

Lithogeochemical results are erratic with irregular sodium and calcium depletion 

along with locally strong, but also poorly developed magnesium enrichment. 

Uke Trend 

The Uke Trend lies at the base of the Central Trend Volcanic Unit. It has been 

traced intermittently along strike for 850 metres and consists of narrow semi-massive to 

massive sulphide bands hosted by chloritized and pyritic intermediate and felsic volcanic tuff 

with local argillite and chert beds (Clemmer). To date the best assay interval is from the 

Uke Trench uncovered by Noranda which returned 0.62% Cu, 5.27% Pb, 4.15% Zn, 35 g/t 

Ag and 1.0 g/t Au over 2.00 metres. 



Central Trend 

This trend was originally defined by Clemmer on the basis of weak lead-zinc 

mineralization present in the upper half of the Central Trend Volcanic Unit. It was further 

characterized by high chargeabilities and low resistivities coincident with a lead soil anomaly 

and intermittent high copper and zinc soil values. Hosted by strongly altered andesitic to 

dacitic and local rhyolite volcanic tuff it is up to 200 metres thick and at least 1700 metres 

in strike length. The trend is open along strike and at depth. 

Mineralization typically consists of thin centimetre size semi-massive to massive bands 

of sphalerite, galena, local chalcopyrite, pyrite and occasional pyrrhotite occuring in five and 

possibly six discrete zones parallel to foliation. Drilling this year (discussed in a later 

section) along the northwest extension of the Trend suggests the mineralization is becoming 

higher grade in that direction (Table VI). Prior to this year's drill program the mineralized 

intervals generally contained 1-2% combined lead and zinc with only minor copper. 

Wallrock alteration is marked by strong sodium depletion, weak to moderate calcium 

depletion and high Ishikawa Alteration Indices throughout the section. 

Birk Creek Trend 

This mineralized trend has been explored since 1920 with minimal success. Diamond 

drilling by Falconbridge Limited in 1990, and previously by Preussag, Cominco, Ducanex and 

Kennco has intersected a series of weakly mineralized intervals up to two metres thick, but 

very discontinous along both strike and dip. Much of this drill core was recoverable, and 

relogged and sampled in 1990: one Preussag drill hole, five of six Cominco drill holes, and 

both Ducanex drill holes. The Kennco drill core could not be located, so the old logs were 

used. The data are presented on Figures 12-16 and Table IV records the significant results. 

Drill logs and geochemical analytical data are in Appendices A and B. Only drill sites for 

the Preussag and Cominco work were found. The surface rock geochemistry sample location 

map and results are on Figures 6 and 7. 



The main mineralized trend consists of intermittent massive pyrite lenses up to 3.0 

metres thick intercalated with intermediate to felsic ash tuff, cherty tuff, calcerous argillite 

and limestone totalling up to 10 metres thick present within the quartz crystal tuffs of the 

Birk Creek Volcanic Unit. Exposed predominantly along Birk Creek in the old workings, 

it appears to form a gently dipping stratiform sheet extending from the Lynx and Copper 

Cliff Showings to Birk Creek within a one kilometre area. Mineralization consists of 

irregular aggregates or disseminations to centimetre size bands of sphalerite, chalcopyrite 

and galena occurring with the pyrite lenses. To the southeast, however, this interbedded 

sequence is not present and the mineralization is hosted by quartz crystal tuffs (e. g. : CC 

Showing). Here Cominco and Preussag drilling indicates two weakly mineralized intervals 

about 60 metres apart (Figures 15 and 16). The upper horizon is hosted by quartz phyric 

tuff while the lower horizon is found at the contact of the quartz phyric tuff and 

intermediate ash tuff. Drill testing by Falconbridge Limited's drill hole BC90-08 tested these 

horizons to the north, but intersected only a single weakly mineralized interval in quartz 

crystal tuff. 



TABLE N 

BIRK CREEK DRILLING AND SHOWINGS 

SELECT ASSAY RESULTS 

DRILL HOLE 1 ," I ,,"" 
/SHOWING 

drill hole D-7 45.11 

Lyn~ 2.13 1.53 

irill hole K-6 3.66 

BET 1 1 127.20 1 1.00 

BET 6 

(chip) ( 0.30 
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Weakly mineralized pyritic chert and chert breccias located by Cominco drilling 

(Figure 14, drill holes BET-1 and BET-3) 200 metres to the south are possible equivalents 

to the Birk Creek Trend. 

The lithogeochemical results indicate a hydrothermal alteration zone enveloping the 

mineralized intervals about 1400 metres in length and 25 metres thick. It is marked by 

strong sodium depletion and high Ishikawa Alteration Indices. Weak calcium depletion is 

locally present along with even weaker magnesium enrichment. Overall, the alteration is less 

developed than the Central Trend. 



DIAMOND DRILLING AND TRENCHING 

Prior to this year's Falconbridge Limited drilling, all these trends had been explored 

on surface or with drilling generally less than 100 metres true depth. Thus, this year's 

program was designed to test the economic potential at depth. Eight drill holes totalling 

2377.78 metres were completed by Falconbridge Limited; 1310.97 metres in four drill holes 

on the Victoria Resources Option and 1066.81 metres in four drill holes on the Cominco 

Option. Table V provides a summary of this work. Six trenches totalling 700 metres were 

also excavated to test the Uke and Epiclastic Trends. 

Figure 3 presents a compilation of the work completed this year. Drill logs are found 

in Appendix A while assay, geochemical and lithogeochemical analyses are catalogued in 

Appendix B. The borehole Pulse EM survey was completed by Scott Geophysical Surveys, 

Vancouver, B.C. and is in Appendix E. Falconbridge Limited geophysist, Tony Watts, 

interpreted the results and his conclusions are presented here. The drill results will be 

discussed in order of importance. 

Central Trend 

Four drill holes tested the trend this year and two intersected significant Cu-Pb-Zn 

mineralization. Table VI presents the best results, and the drill sections are on Figures 17- 

19. Trench FLTR90-01 was excavated over the trend (Figure 20) 

In drill hole BC90-01, a broad zone of Cu-Pb-Zn disseminated to massive 

mineralization about 110 metres thick is present hosted by felsic to intermediate ash to tuff 

breccia. Five discrete sulphide intervals are present in this zone. The uppermost interval 

between 133.18 and 144.94 metres (11.76 metres drill thickness) is hosted by ash tuff and tuff 

breccia. Polymetallic mineralization occurs as disseminations, rimming fragments or as 

aggregates in the groundmass, and as rare centimetre size bands parallel to foliation. A 

narrow interval of semi-massive mineralization occurs between 139.32 and 140.0 metres and 

grades 1.13% Cu, 6.60% Zn, 2.07% Pb, 81.60 g/t Ag and 270 ppb Au. The mineralization 

has been recrystallized and remobilized with chalcopyrite especially common along fractures. 
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The lower contact is sheared. Strong sericitization and variable silicification has occurred 

throughout. 

Immediately below, the four lower sulphide intervals occur within a 100 metre thick 

zone containing sporadic narrow sulphide bands parallel to foliation or locally along 

fractures. The four largest intervals, as reported in Table VI, are composed of massive 

pyrite with lesser sphalerite, galena, chalcopyrite, rare bornite and local pyrrhotite. Most 

sulphide bands have sharp contacts parallel to the foliation with the wallrock which is 

generally pe~asively chloritized over narrow widths along thin quartz or silica stringers. 

Again all show the effects of shearing and recrystallization with pyrite often forming 

subeuhedral crystals up to one centimetre in size. In the lower section a 0.19 metre band 

of massive sphalerite with lesser amounts of the other sulphides is the main contributor to 

the interval. With depth the mineralization decreases as spotted hornfels increases. 

Drill hole BC90-05 tested this zone 200 metres downdip and intersected similar 

lithologies, but no significant mineralization. To the southeast 500 metres, drill hole BC90- 

02 also intersected the same stratigraphy, but encountered only weak and erratic sphalerite, 

galena and rare chalcopyrite. However, 100 metres along strike to the southeast, 

Falconbridge Limited trench FLTR90-01 uncovered two narrow semi-massive sulphide 

horizons hosted by fine grained sericitically altered felsic to intermediate tuff (Figure 20). 

The highest assay returned was 1.19% Zn, 0.75% Pb, 262 ppm Cu, 8.5 g/t Ag and 33 ppb 

Au over 1.5 metres. 
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HOLE CLAIM 

B C - 9 0 - 0 1  BLUFF 1 

B C - 9 0 - 0 2  BLUFF 1 

B C - 9 0 - 0 3  BET 2 

B C - 9 0 - 0 4  BET 2 

B C - 9 0 - 0 5  BLUFF 1 

B C - 9 0 - 0 6  BLUFF 4 

B C - 9 0 - 0 7  BET 1 

B C - 9 0 - 0 8  BET 3 

TABLE V 

DIAMOND D R I L L I N G  DATA - 1 9 9 0  B l R K  CREEK PROJECT 

UTM N UTM E ELEV GRID COOR A Z I  D I P  TOTAL COST START COMPLETE LOGGED BY MET UR 

TOTAL 1990 PROGRAM: 8 HOLES 

A.D. MCLAUGHLIN 

M. VANDE GUCHTE 

A.D. MCLAUGHLIN 

M. VANDE GUCHTE 

M. VANDE GUCHTE 

M. VANDE GUCHTE 

C.U.P. RUSSELL 

M. VANDE GUCHTE 
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Drill hole BC90-03 tested the Central Trend about 1250 metres to the southeast. 

Interbedded felsic lapilli to dust tuff and argillite are present similar to both Central Trend 

and Birk Creek Volcanic Units. Significant mineralization is hosted by a sericitized felsic tuff 

containing 20% angular and fine grained felsic intrusive fragments up to 12 centimetres in 

size. These are rarely flow banded. Texturally the mineralization occurs similar to that 

found in the upper section of drill hole-90-01, but the mineralogy is primarily sphalerite and 

chalcopyrite with minor galena and rare bornite. Alteration appears to be less pronounced 

with the footwall moderately sericitized and pyritic, and weakly chloritized. The hangingwall 

is not strongly altered. 

Very thin felsic intrusives similar to the fragments are found throughout the footwall 

for 50 metres. These are strongly foliated and rarely folded or boudinaged indicating a 

much older age than the nearby Baldy Batholith. Interestingly these are accompanied by 

sphalerite, chalcopyrite and galena bands along foliation and fractures parallel to foliation. 

A second semi-massive sulphide horizon is present in this drill hole 44 metres up 

section. Semi-massive pyrite and pyrrhotite with lesser sphalerite and chalcopyrite 0.19 

metres thick is hosted by chloritized felsic tuff. 

The overlying felsic tuff immediately below the Twin Tuff is strongly pyritic, but 

contains only trace base metal mineralization. 

Central Trend: Lithogeochemistry 

Lithogeochemical data indicates a strong sodium and calcium depletion zone, about 

150 metres thick enveloping the mineralized section in drill hole BC90-01. Values are 

commonly 0.01% Na20 and between 0.20% and 0.50% CaO compared to greater than 

1.0% for both in non-mineralized rock. As expected the Ishikawa Alteration Indices are 

indicative of strong hydrothermal alteration with values greater than eighty throughout the 

section. The sodium depletion persists downdip to drill hole BC90-05 although weaker, but 

the other whole rock data does not indicate significant alteration. Up section and along 

strike in FLTR90-01 the volcanic rocks have also undergone strong sodium and calcium 



depletion with values less than 0.7% Na20 and 1.0% CaO; many sodium results are less 

than 0.01%. Resultant Ishikawa Alteration Indices are also indicative of hydrothermal 

alteration. 

In drill hole BC90-03 the main mineralized interval is located near the top of a 75 

metre thick sodium depletion zone. The footwall is marked by very high Ishikawa Alteration 

Indices accompanied by weak magnesium enrichment and calcium depletion extending for 

40 metres. 

A lead age date by Colin I. Godwin of the University of British Columbia on a galena 

sample taken from the massive section in drill hole BC90-01 at 186.45 metres indicates a 

Devonian age (Appendix C). This is the age of the host volcanic rocks and is also similar 

to other deposists hosted by the Eagle Bay volcanic rocks. 

Central Trend: Borehole Pulse EM Geophysics 

A distant 75-100 metre off-hole conductor to the north is indicated corresponding to 

the upper mineralized zone in BC90-01. It is not clear if this response is related to 

mineralization along strike to the northwest and not yet tested, or the mineralization 

intersected up dip by Noranda. In drill hole BC90-03 the mineralization is only weakly 

discernable from the overlying argillite and there is no off-hole response to it. 

Of significant interest is an increasing conductive response occuring in the lower 

sections of three drill holes, BC90-01, BC90-02 and BC90-05. Falconbridge Limited 

geophysicst T. Watts, suggests a source 50 to 100 metres below the current tested depth, 

possibly an extension to the Uke Trend horizon. 

Central Trend: Conclusions 

The Central Trend appears to becoming more coarser grained both with depth and 

to the northwest. Concurrently there is a significant increase in the base metal content, 

which are now becoming more copper rich and massive in occurrence. This suggests a 

greater proximity to the volcanic source and sulphide venting, likely in the northwest 

direction. A wide spread hydrothermal alteration event has accompanied the deposition of 

these syngenetic sulphides. 



Birk Creek Trend 

Drill hole BC90-08 tested the trend 220 metres north of the CC Showing, and to 

the south 1.5 kilometres with drill hole BC90-07. Both drill holes tested chargeability highs 

and apparent resisitivity lows with a coincident copper and zinc soil anomaly present in the 

CC Showing area. The latter drill hole was also designed to test the thickness of the 

volcanic stratigraphy above the interpreted Birk Creek thrust fault. Drill hole BC90-04 drill 

tested a strong chargeability anomaly and VLF anomalies occuring near the contact with the 

Birk Creek Volcanic Unit and the overlying Twin Tuff Unit. Downslope copper and zinc 

soil anomalies had been outlined by Ducanex in 1971. These drill sections are plotted on 

Figures 21-23 and significant drill results are presented in Table IV. 

Drill hole BC90-08 intersected a thick sequence of moderately sericitized and 

chloritized felsic to intermediate ash tuff with minor five metre thick argillite interbedds. 

Below 256.00 metres the section is graphitic argillite with argillaceous felsic ash tuff. A 

possible extension to Birk Creek Trend mineralization occurs between 81.00 and 82.80 

metres where minor sphalerite and galena is hosted by pyritic felsic ash tuff overlying a 

graphitic argillite. No other significant mineralization was found in the drill hole. 

Drill hole BC90-07 intersected coarse grained quartz phyric ash and lapilli tuff 

grading into fine grained locally argillaceous intermediate tuff of the Central Trend Volcanic 

Unit (?) at the base. Three weakly mineralized intervals are present in the upper volcanic 

section including a 0.20 metre thick semi-massive pyrite section hosted by cherty tuff. The 

other intervals are chert breccias up to 2.65 metres thick containing minor fracture 

controlled chalcopyrite, sphalerite and galena. The section is moderately altered with 

sericite, disseminated ankerite and calcite, and locally weak silicification. 

There is no evidence of the interpreted underlying Birk Creek thrust fault. Increased 

fracturing and shearing or disruption of the foliation and bedding patterns were not observed 

to suggest the thrust is close by. If the thrust exists it must be steeper than 50' in this area 

not to have been intersected in this drill hole. 



Testing the geophysical anomalies north and statigraphically above the Birk Creek 

Trend, drill hole BC90-04 intersected Twin Tuff feldspar and mafic lithic ash to lapilli tuff 

conformably overlying quartz phyric ash and lapilli tuff of the Birk Creek Trend. Two 

graphitic argillite beds are present including the lower thirteen metres. The contact between 

the two units appears to be transitional with grey-green tuffs grading into grey quartz phyric 

ash tuff both moderately hornfels. Wallrock alteration is minimal with the development of 

chlorite, carbonate, sericite and pyrrhotite after the Twin Tuff Unit and sericite with local 

carbonate and silica development after the underlying Birk Creek Unit. 

Birk Creek Trend: Lithogeochemistry 

There is a 150 metre thick sodium depletion zone in drill hole BC90-07 with the three 

mineralized intervals located in the lower half. The upper forty metres of section is marked 

by Ishikawa alteration Indices greater than eighty and calcium values less than 1.0% CaO. 

Results from the other drill holes are not indicative of hydrothermal alteration. 

Birk Creek Trend: Borehole Pulse EM Geophysics 

There is a strong response in drill hole BC90-08 at about 260.00 metres correlating 

with a graphitic argillite. The remainder of the survey and that completed in drill hole 

BC90-07 do not indicate any significant anomalies. Drill hole BC90-04 could not be 

surveyed due to downhole blockage. It is not clear why the survey is not responding to many 

of the graphitic argillite intervals. 



Birk Creek Trend: Conclusions 

Drilling by Falconbridge Limited and previous drilling by others did not intersect the 

main massive sulphide bearing sedimentary-volcanic sequence, but rather quartz crystal tuff 

hosted mineralization. This may reflect the thinning of the sedimentary sequence from the 

Lynx Showing south to Birk Creek and the CC Showing. However, low angle thrust (?) 

faults mapped at the Rainbow Showing may have truncated the mineralized horizons. D. 

Shaw, a structural geologist, in reviewing the Birk Creek Trend, suggests late movement 

along pre-existing fractures concentrated near the Birk Creek fault may have severely 

disrupted the stratigraphy. This would explain the lack of lithologic continuity present 

especially in the Lynx area. 

A broader hydrothermal alteration to the south is indicated by drill hole BC90-07, but 

mineralization continues to be weak and associated with distal felsic relatively fine grained 

volcanic rocks and rare cherty tuff. The IP and VLF surveys appear to be responding to the 

graphitic argillite present in the Birk Creek Trend with the weakly pyritic volcanic rocks are 

contributing factor. 

Uke Trend 

Work this year consisted of re-opening the old Noranda Trench to permit more 

detailed examination of the zone and trenching along strike 350 metres to the south. The 

trench maps are presented on Figures 24 and 25, and the geochemical analyses are in 

Appendix B. The age date report by Colin I. Godwin is in Appendix C. 

The Uke massive sulphide zone forms a pod like structure 2 by 3 metres hosted by 

a larger size pod of strongly chloritized felsic (?) rock plunging 23O at 250' azimuth. Margins 

of the sulphide pod are highly sheared and dip parallel to regional foliation. The footwall 

is a moderately chloritized and pyritc intermediate tuff while the hangingwall is a variably 

silicified, sericitized and pyritc felsic tuff. Two very narrow massive sulphide bands occur in 

the hangingwall, but appear to have limited strike potential. 



Trench FLTR90-03 tested the trend to the south, but did not locate any significant 

mineralization in outcrop. Several small massive sulphide boulders resembling the 

mineralization in the Uke Trench were found in the till. The trench was only extended for 

a short distance due to the "hardpan" and deep overburden. 

Lithogeochemical data indicates the volcanic rocks are strongly altered with sodium 

and calcium depletion more pronounced in the hangingwall. Magnesium enrichment is also 

prevalent, especially in the footwall. 

Lead age dating of a massive sulphide sample from the Trench FLTR90-02 indicates 

the mineralization is also Devonian in age similar to the Central Trend mineralization and 

conformable with the host volcanic rocks. 

Uke Trend: Conclusions 

The Uke Trend contains only intermittent base metal mineralization. Nonetheless 

the massive sulphide zone exposed in the Uke Trench contains significant quanities of base 

metals and should be tested further. Previous drilling by Noranda has not fully tested the 

down plunge potential of the trend. The lithogeochemical data indicate a conventional 

hanging and footwall relationship with the sulphide zone suggesting it is in situ. 
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Epiclastic Trend 

This year Falconbridge Limited tested the southeastern extension of the Trend with 

one trench and one drill hole, BC90-06 (Figures 26 and 27). Soil sampling was completed 

over an IP anomaly southeast of Harper Creek overlying the interpreted offset of this trend 

(Figure 28). 

Work this year did not locate any significant mineralization or alteration zones. 

Trench FLTR90-04, investigating the updip section from the semi-massive pyrrhotite lens 

discovered by Preussag in 1982, uncovered only a minor semi-massive sulphide pod grading 

0.98% Cu, 0.04% Pb and 0.33% Zn hosted by thinnly bedded felsic to intermediated tuff 

with local argillite and limestone. Trenches FLTR90-05 and FLTR90-06 were unsuccessful 

due to thick overburden and hardpan. 

Falconbridge Limited's drill hole BC90-06 tested the strong IP response coincident 

with copper and zinc soil anomalies. The drill hole intersected sixty metres of weakly 

chloritized felsic tuff overlying pyrite and pyrrhotite bearing graphitic argillite. A thick 

section of weakly altered intermediate to felsic ash tuff intruded by thin felsic dykes likely 

related to the Baldy Batholith completes the section. 

The Epiclastic Trend occurs between 180.00 and 187.00 metres with trace to 0.50% 

chalcopyrite locally present. The best interval grades 1.28% Cu, 0.01% Pb, 0.04% Zn, 7.3 

g/t Ag and 93 ppb Au over 0.90 metres. The overlying graphitic argillite is not mineralized. 

Lithogeochemical results indicates only weak hydrothermal alteration from this drill 

hole. 
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Epiclastic Trend: Borehole Pulse EM Geophysics 

Borehole survey of this drill hole detected a strong response at 180.00 metres located 

fifteen metres below a ten metre thick graphitic argillite. The magnitude of this anomaly 

is too large to be located up section to the Ducanex 1971 drill hole and the stronger 

response from the northwest loop than the southeast loop suggests the source is downsection 

extending to the northwset. similar to the other borehole surveys not all graphitic argillite 

section are responding to the survey. 

Epiclastic Trend; Soil Geochemistry 

Soil samples taken over the Harper Creek IP anomaly were collected from the A 

horizon, but usually contained a large amount of glacially derived sand material. Acme Labs 

of Vancouver, B.C. performed the analyses for copper, lead, zinc and silver using ICP on the 

165 samples. The results are in Appendix B and are plotted on Figure 28. 

There is a well defined copper and zinc anomaly correlating with the IP anomaly. 

Maximum values are 231 ppm Cu and 1460 ppm Zn, substantially higher than background 

in this area of apparently thick overburden. A weak lead and silver association is also 

present. 

Epiclastic Trend Conclusions 

The Epiclastic Trend contains continuous, but weak copper mineralization . The IP 

anomalies are responding primarily to the graphitic argillite unit and are not indicating 

significant mineralization. Only the Pulse EM anomaly lying to the northwest of drill hole 

BC90-06 is unexplained, but the abundance of argillite in this section suggests it is the likely 

source. An interpreted extension of this trend to the southeast along Harper Creek is 

further supported by the copper and zinc soil anomaly, coincident with the IP results. 



SURFACE GEOPHYSICS 

Delta Geoscience Limited of Vancouver, B.C. completed about 60 line kilometres 

each of gradient array IP, VLF and MAG surveys over the Birk Creek property between 

August 9 and September 4, 1990. This survey, mostly carried out over the BET claims, was 

combined with last year's work by the same contractor with a few stations on each line 

resurveyed for continuity. Gridlines 200 metres apart were surveyed with 25 metre station 

separation for the IP Survey and 12.5 metres for the VLF and MAG surveys. The resultant 

survey maps at 15,000 scale and the contractor's report including survey specifications, maps 

and detailed interpretation is found in Appendix E. Discussed here are the more 

geologically significant points. 

Central Trend 

Most of the Central Trend had been surveyed in 1989, but an extension of this trend 

was detected in 1990 with a coincident chargeability high and an apparent resistivity low 

centred about Line 224+00N and 404+00E. Falconbridge Limited's drill hole BC90-03 

located 400 metres southeast, intersected interbedded graphitic argillite and felsic tuff within 

sixteen metres of a 4.28 metre thick (drill thickness) banded sulphide horizon. From here 

the anomaly "joins" with a strong IP response over the Lynx Showing within the Birk Creek 

Volcanic Unit. Based on the borehole Pulse EM survey it appears the anomaly is due to 

the argillite which is masking any response from the sulphide horizon. 

Birk Creek Trend 

The Lynx Showing is marked by a high chargeability and low apparent resistivity 

results, and VLF anomalies correlating with an graphitic argillite unit possibly up to ten 

metres thick. Massive pyrite lenses up to one metre thick occur interbedded with the 

argillite. 
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Narrow, but strong chargeability responses were detected one kilometre to the north 

centred on Lines 224 + 00N/392+ 00E and 222 +00N/392 + WE, corresponding with graphitic 

argillite outlined from mapping and drilling this year (drill hole BC90-04). Interestingly these 

are flanked to the southeast by an apparent resistivity high overlying outcropping quartz 

crystal tuff not noticeably different from other areas. A possible buried silicified zone or 

intrusive is proposed to explain the anomaly which could not be tested with drill hole BC90- 

04 since it was lost due to a cave-in. 

Several weaker chargeability anomalies ( ~ 2 0  msec) again with a low apparent 

resisitivity response are found centred about the CC Showing in the Birk Creek area. 

Falconbridge Limited's drill hole BC90-08 intersected graphitic argillite with minor 

disseminated sulphides, similar to previous drilling in the area by Cominco (1977) and 

Preussag (1982). 

Further to the southwest three moderate chargeability anomalies (up to 20 msec) 

occur within a broader lower response coincident with an apparent resistivity low. This 

year's drilling over the most southerly peak, drill hole BC90-7, intersected pyritic and minor 

chalcopyrite, sphalerite and galena hosted by felsic volcanic rocks. 

Epiclastic and Uke Trends 

These trends were surveyed last year and are characterized by high chargeabilities 

and low apparent resistivities. To the east 1990 results indicate the Baldy Batholith is 

marked by a moderate apparent resistivity high. 

There is a very strong IP response lying southeast of the Harper Creek Fault, dipping 

30 to 40 degrees grid west parallel to stratigraphy. It appears to be a relatively deep source 

anomaly that is open to the north and south of the Falconbridge Limited claims. It may 

represent the offset extensions of the Epiclastic and Uke Trends. 



Other Areas 

Overall the surveys correlate well with the known geology and especially the apparent 

resistivity. The volcanic rocks are commonly marked by an apparent resistivity high and 

moderate chargeability, while the sedimentary rocks, including the Grey Phyllite Unit 

respond with a pronounced chargeability high and apparent resistivity low. The magnetic 

data also corresponds well, although it is sensitive to local pyrrhotite rich areas in 

sedimentary rocks from the Epiclastic Unit. The lower magnetic response close to the Baldy 

Batholith is likely due to the increased overburden thickness. This is also occurring in the 

southern section of the property towards Barriere River. 

Both the Birk Creek and the Harper Creek Faults show as pronounced magnetic 

lows. In the former, very weak and short strike length magnetic lows are present 

perpendicular to the main magnetic lineament. These may represent orthogonal structures 

related to the Birk Creek Fault. 
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LEGEND 
EAGLE BAY STRATIGRAPHY 

EBP Phyllite 
EBF Intermediate Volcanics 
E BA Felsic to Intermediate Volcanics 
EBG Tshinakin Limestone Unit 

MAJOR ROCK UNITS 

Late Mafic lntrusions 

191 Felsic lntrusions 

181 Intermediate lntrusions 

171 Mafic lntrusions 

161 Ultramafic lntrusions 

151 Sediments * 

141 Felsic Volcanics 

131 lntermediaie Volcanics 

Mafic Volcanics 

Ultramafic Volcanics 

ROCK UNIT LETTER QUALIFIERS 

The second letter indicates the type of rock: if omitted 
a dash should be inserted if a third letter is used. 

A Tuff 
B Lapilli Tuff 
c Tuff Breccio 
D Mossive Flow 
E F Pillowed Flow Breccia Flow 

G Pillow Breccia 
H Intrusive 
I Argillite 
J Siltstone 

Wacke 
Conglomerate 
Chert 
Iron Formation 
Limestone 
Exhalite/Sulphides 
Tuffoceous Sediments 
Fine Groined 
Medium Grained 
Coarse Grained 

The third and fourth letten are placed in alphabetical 
order; they are optional and further define the rock. 

A Quartz Phyric 
B Feldspar Phyric 
C D Quartz-Felspar Mafic Phyric Phyric 

E Mafic-Feldspar Phyric 
F Amygdaloidal 
C Spherulitic 
H Voriolitic 
t Leucocrotic 
J Melanocratic 

OTHER 

Bedded 
Chloritic 
Graphitic 
Calcoreous 
Argillaceous 
Siliceous/Cherty 
Sheared 
Massive 
Lithic 
Dolomitic 

MS Massive sulphides SS 

LS Laminated to DS 
banded sulphides py 

FZ Fault zone C PY 

FB Fault breccia PO 

QV Quartz vein SP 

BX Breccia G A 

MT 

Stringer sulphides 
Disseminated sulphides 

Pyrite 
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APPENDIX A: 

FALCONBRIDGE 1990 SUMMARY AND DRILL LOGS 

RELOGS OF COMINCO, DUCANEX AND PREUSSAG DRILLING 



DRILL HOLE: BC-90-01 

LOCATION: 

DATE : 

DRILL HOLE SUMMARY 

Grid: 232+70N/404+40E 
Azimuth: 055' Dip: -045' 
Elevation: 1405 metres 
Claim: Bluff 1 

October 4-6, 1990 

TOTAL DEPTH: 306.94m 

OBJECTIVE: Deep Test of Northern Central Trend below 
strongly sodium depleted fine grained 
felsic to intermediate volcanics containing weak 
polymetallic mineralization, previously encountered 
in Noranda Exploration drilling and trenching. 
Narrow massive sulphide horizons were located this 
year in Falconbridge Trench FLTR90-01. 

RESULTS : The volcanic stratigraphy becomes coarser grained 
including local tuff breccia units, and more felsic 
in composition downdip. Significant polymetallic 
mineralization occurs as bands, matrix filling and 
stringers rimming lithic fragments in a felsic 
breccia to ash tuff horizon between 133.18-144.94 
metres. Total sulphide content in this horizon 
averages 15% consisting of pyrite, 1-2% sphalerite, 
0.5% galena and minor chalcopyrite. Semi-massive 
bands up to 0.68 metres with 10% polymetallic 
sulphides occur throughout the sequence. The host 
felsics are silicified and moderately 
sericitized. The immediate footwall is moderately 
chloritized for 5.0 metres while the hangingwall is 
moderately pyritic. 

Massive polymetallic sulphide bands up to 
0.88 metres thick, are also present in the 
underlying intermediate to felsic volcanics for 
approximately 100 metres. The host felsics are 
strongly pyritic and variably silicified and 
sericitized. The sulphide bands are accompanied by 
thin chloritic and silicified alteration zones. 

The drill hole closed in biotite and chlorite 
hornfels felsic volcanics with weak pyrrhotite and 
pyrite. 



-- 
INTERPRETATION: 

The Lower Volcanic Unit underlying the Central 
Trend is becoming more felsic, thi&ker ( ? )  and 
coarser grained with depth. This coupled with the 
greater variety of lithologic types in this 
drillhole suggests a much closer volcanic centre 
than previously recognized. The amount and style of 
sulphide mineralization are also indicative of more 
proximal sulphide venting. Source would be downdip 
or to the northwest. 



P-- 
DRILLHOLE SUMMARY BC-90-01 

Interval (m) Field Description 

0.00-9.10 Overburden 

9.10-14.35 Intermediate Ash Tuff 
-minor to 2% pyrite 

14.35-20.65 Intermediate Lapilli Tuff 
-1% pyrite 

20.65-30.30 Felsic Ash Tuff 
-1% pyrite 

30.30-55.23 Felsic Dust Tuff 
-up to 10% pyrite increasing with depth 

55.23-64.58 Felsic Ash Tuff 
-5% pyrite 

64.58-67.05 Felsic Feldspar Crystal Lapilli Tuff 
-3% pyrite 

- 67.05-73.91 Felsic Tuff Breccia 
-5% pyrite 

73.91-90.75 Felsic Quartz Crystal Tuff 
-5% pyrite, fault lower 1.25m 

90.75-94.62 Felsic Lapilli Tuff 
-cherty tuff fragrnents,lO% pyrite 

94.62-97.04 Hornfels Felsic Volcanic 
-spotted chlorite and biotite, 5% pyrite 

97.04-103.25 Felsic Ash Tuff 
-up to 5% pyrite 

103.25-110.00 Felsic Dust Tuff 
-7 % pyrite,lower contact faulted 

110.00-126.07 Felsic Ash Tuff 
-local lapilli intervals,3-5% pyrite 
-fault between 122.01-122.28m 

126.07-132.40 Felsic Tuff Breccia 
-sheared,5% pyrite 

132.40-133.18 Felsic Ash Tuff 
-3% pyrite, minor sphalerite 
-silicified 



Interval  (m) 

133.18-144.94 

Summarv BC-90-01 Continued 

F i e l d  Descript ion 

Felsic Tuff Breccia/Felsic Ash Tuff 
-sulphides as stringers to matrix filling and 
rimming fragments; typically 1-2% sphalerite, 
0.5% galena, minor chalcopyrite and 10% pyrite, 
intervals up to 0.68 m of massive sulphide, 
generally silicified, weakly calcareous and 
sericitic wallrock 

Felsic Ash Tuff 
-5% pyrite, sheared 

Felsic Ash Tuff 
-up to 5% pyrite with minor sphalerite, 
chalcopyrite and galena especially with quartz 
veins 

Felsic Quartz Crystal Ash Tuff 
-5% pyrite, minor sphalerite, galena and 
chalcopyrite 

Felsic Ash Tuff 
-1 to 5% pyrite 

Massive Sulphide 
-60% pyrite, 5% sphalerite, 0.5% galena and 
minor chalcopyrite in choritic and sericitic 
altered volcanic wallrock 

Intermediate Ash Tuff 
-up to 5% pyrite, 1% sphalerite in upper 0.8m 

Massive Sulphide 
-70% pyrite, 10% sphalerite, 3% galena, 0.5% 
chalcopyrite, in chloritic and sericitic 
altered volcanic wallrock 

Intermediate Ash Tuff 
-moderately chloritized decreasing with depth, 
3-5% pyrite,l% massive sulphide bands to 3cm 

Felsic Ash Tuff 
-4 to 7% pyrite with local polymetallic 
massive sulphide bands typically to 2cm and 
rarely to 20cm 

Intermediate Ash Tuff 
-5% pyrite with local polymetallic sulphide 
bands to 2cm 



Summarv BC-90-01 Continued 

Interval (m) Field Descrivtion 

247.38-253.20 Felsic Lapilli Tuff 
-10% pyrite with minor polymetallic massive 
sulphide bands and stringers to 2 cm rarely 
19cm, lower contact faulted 

253.20-264.34 Felsic Ash Tuff 
-3% pyrite 
258.12-260.68 Mafic Intrusive 

264.34-290.83 Hornfels Felsic Ash Tuff 
-spotted to banded chlorite and biotite 
hornfels, 3% pyrite with minor pyrrhotite 

290.83-293.22 Hornfels Felsic Tuff Breccia 
-similar hornfels as above, 1% pyrite and 
pyrrhotite 

293.22-306.94 Hornfels Felsic Ash Tuff 
-similarhornfels as above, 1-2% pyrrhotite and 
pyrite, local bleached and silicified zones to 
1.5m with late quartz veins 

END OF HOLE 



DRILL HOLE SUMMARY 

LOCATION : 

DATE : 

TOTAL DEPTH 

OBJECTIVE : 

RESULTS : 

DRILL HOLE : 

INTERPRETATION 

GRID : 227+90N, 407+25E 
AZIMUTH : 55' DIP : 60' 
ELEVATION : 1302.0 metres 
CLAIM NAME : BLUFF 1 

OCTOBER 7-9, 1990 

236.22 metres 

Test Central Trend felsic volcanics marked by a 
broad high chargeability/low resisitivity response 
and coincident Cu and Zn soil anomalies. 

Drill hole BC-90-2 collared in argillaceous 
felsic (dacitic) pyroclastics passing into non- 
argillaceous dacitic pyroclastics below 66.6 metres 
to 131.1 metres. The felsic sequence consists of 
f ine to medium grained ash tuff, lapilli tuff and 
local cherty tuff. Contacts between units are 
typically gradational. Weak to moderate 
sericitization is ubiquitous to this sequence with 
increasing biotite development (weak) below 55.0 
metres to 131.1 metres. Splashes of disseminated 
and/or fracture controlled sphalerite and galena is 
common to a depth of approximately 75.0 metres. 
Variable, locally up to lo%, pyrite contents occur 
throughout the upper pyroclastic sequence. 

The upper felsic sequence grades gradually, 
over several metres, into variable chlorite-biotite 
altered (hornfelsed) intermediate to felsic 
pyroclastics. Original rock type and textures are 
difficult to decipher with spotty, fracture 
controlled to pervasive chlorite hornfelsing 
persisting throughout the units to varying degrees. 
Pyrite contents are generally less than 2% with 
local pyrrhotite mineralization. 

The broad IP response correlates well to the 
upper mineralized argillaceous dacitic pyroclastics 
of the central trend felsic volcanics. Disseminated 
and thin bands of sphalerite-galena mineralization 
is typical of the felsic volcanics throughout this 
Central Trend. 

DRILL LOG SUMMARY 



Field Description 
CASING 
ARGILLACEOUS FELSIC ASH TUFF 
- trace to 0.5% sphalerite/galena, cherty 
tuffite horizon (24.25-24.4m.) with 0.75% 
sphalerite and galena. 

ARGILLACEOUS FELSIC LAPILLI-ASH TUFF 
- trace to 0.5% galena and sphalerite 
associated with quartz veins. 
FELSIC ASH TUFF 
- trace to 1% fine disseminated pyrite 

ARGILLACEOUS FELSIC ASH TUFF 
- trace to 0.5% sphalerite and galena between 
41.5 to 53.6 metres 
ARGILLACEOUS FELSIC LAPILLI-ASH TUFF 
- trace to 2% disseminated pyrite, local 
pyritic stringers (61.0-66.6m) with trace to 
0.5% sphalerite. 
FELSIC LAPILLI ASH TUFF 
- trace to 2% disseminated pyrite, local 
pyritic stringers to 75.5m with trace to 0.5% 
sphalerite and galena. 
CHERTY FELSIC ASH TUFF 
- 5% fracture controlled pyrite, trace to 0.2% 
galena 
FELSIC LAPILLI ASH TUFF 
- 3% disseminated/fracture controlled pyrite 
CHLORITTIC FELSIC ASH TUFF 
- 3% disseminated/fracture controlled pyrite 
INTERMEDIATE ASH TUFF 
- 3% disseminated/fracture controlled pyrite 
FINE GRAINED MAFIC INTRUSION 
- magnetic 
FELSIC ASH TUFF 
- 3% disseminated/fracture controlled pyrite 

HORNFELS FELDSPAR PHYRIC INTERMEDIATE ASH TUFF 
152.55m : HORNFELS INTERMEDIATE ASH TUFF 
157.30m : HORNFELS FELDSPAR PHYRIC INTERMEDIATE ASH TUFF 
160.63m : HORNFELS INTERMEDIATE ASH TUFF 
163.9Om : HORNFELS QUARTZ-FELDSPAR PHYRIC INTERMEDIATE 

ASH TUFF 
168.30m : HORNFELS INTERMEDIATE ASH TUFF 
175.30m : HORNFELS INTERMEDIATE ASH TUFF 
198.2Om : HORNFELS QUARTZ-FELDSPAR PHYRIC FELSIC ASH 

TUFF 
214.90m : HORNFELS INTERMEDIATE ASH TUFF 
225.90m : HORNFELS QUARTZ-FELDSPAR PHYRIC INTERMEDIATE 

ASH TUFF 
230.60m : FELSIC ASH TUFF 

3% disseminated/fracture controlled pyrite 
236.22m : HORNFELS INTERMEDIATE ASH TUFF 
E.O.H. 



DRILL HOLE: 

LOCATION : 

DATE : 

TOTAL DEPTH: 

OBJECTIVE: 

RESULTS : 

DRILL HOLE SUMMARY 

Grid:220+05N/402+75E 
Azimuth: 055' Dip: -055' 
Claim: Bet 1 
Elevation: 1175m 

October 10-12, 1990 

Test of southern extension of Central Trend 
volcanics with strong sodium depletion and 
high Ishikawa Alteration Indices. 

The drill hole intersected approximately 60 metres 
of felsic ash tuff with interbedded argillite up to 
8.0 metres thick. Pyrite is present throughout the 
sequence, but rarely more than 3%. A narrow band of 
massive pyrite occurs between 20.10 and 20.29 metres 
accompanied by minor chalcopyrite, sphalerite and 
pyrrhotite. 

The ash tuff is underlain by a 60 metre thick 
sequence of coarser felsic fragmentals containing 
elongate chloritic lithic lapilli. At the top 
a coarse felsic breccia is present between 
68.15 and 72.45m, containing strongly silicified 
angular felsic sub-intrusive ( ? )  fragments that are 
rarely flow banded. Variably sericitic and 
chloritic altered felsic volcanic forms the matrix 
to the fragments. The breccia hosts polymetallic 
sulphide mineralization occurring as stringers, 
bands and along fractures averaging 4% sphalerite, 
1% chalcopyrite, minor galena and bornite, and 7% 
pyrite with minor pyrrhotite. The footwall lapilli 
units are moderately pyritic with the occasional 
narrow stringer or band of massive sulphide, and are 
weakly chloritized and sericitized. The hangingwall 
finer grained ash tuff does not appear to especially 
altered although minor polyrnetallic mineralization 
is found near the base. Similar felsic intrusives 
generally strongly fractured or microfolded cut the 
volcanic sequence. 



The coarse fragmentals grade into fine grained 
ash to dust tuff that is often argillaceous. Chert 
is locally present. Near the top a strongly 
silicified light coloured felsic intrusive is 
present with highly fractured margins. This 
intrusive is texturally similar to the breccia 
fragments hosting the mineralization at the top of 
the lapilli sequence, but contains only disseminated 
pyrite and trace galena. The fine grained volcanics 
are generally unaltered with minor pyrite. The 
drill hole closed in this sequence. 

INTERPRETATION: The drill hole intersected felsic volcanics 
similar to the northern half of the Central Trend, 
but with a more developed coarse fragmental section. 
Although less obviously altered than the volcanics 
to the north, this is the best poymetallic - - 
intersection yet drilled on the property. This 
horizon may correlate with that intersected in DDH 



DRILLHOLE SUMMARY 

Interval (ml 

0.00-6.71 

6.70-14.39 

Overburden 

Felsic Ash Tuff 
-8.20-10.00 Mafic Intrusive 

Interbedded Argilliteand Felsic Tuff 

Quartz Crystal Tuff 
-2% pyrite 
-semi-massive pyrite with 
pyrrhotite, minor chalcopyrite 
and sphalerite between 20.10 and 
20.29m 

Argillaceous Felsic Ash Tuff 
-2% minor pyrite 

Felsic Lapilli Tuff 
-minor pyrite 

Quartz Crystal Tuff 
-fault 41.88-42.93m 

Felsic Ash Tuff 
-3% pyrite, rare 2cm massive 
sulphide band 
-fault 56.20-57.00m 

Felsic Breccia 
-polymetallic sulphide bands 
and stringers often rimming or 
along fractures of felsic 
intrusive ? fragments in 
volcanic matrix 
-moderately sericitized and 
weakly chloritized 

68.15-69.60 3% sph, 0.5% cpy, minor gl 
trace bornite, minor po 
5% py 

69.60-70.27 1% sph, 1% cpy, trace gl 
7% py 

70.27-72.43 7% sph, 2% cpy, trace gl 
trace bornite, 10% py 



Summary BC-90-03 Continued 

Felsic Lapilli Tuff 
-7% pyrite, minor chalcopyrite 
and sphalerite, moderately 
chloritized 

Chert Tuff Breccia 
-4% pyrite, weakly sericitized 
and chloritized 

Felsic Lapilli Tuff 
-5% pyrite, weakly sericitized 
and minor chlorite 

Felsic Ash Tuff 
-6% pyrite, minor sphalerite and 
chalcopyrite 

Felsic Lapilli Tuff 
-up to 5% pyrite, minor 
sphalerite and galena 

Interbedded Cherty and Dust Tuff 
-6% pyrite, trace sphalerite 
and chalcopyrite 

Felsic Intrusive 
-5% pyrite and trace galena 
-1ocalhornfels including lower 
0.50 m 

Felsic Dust tuff 
-2% pyrite, minor sphalerite 
-hornfels upper 7.lm 

Felsic Dust Tuff 
-1% pyrite, trace galena and 
sphalerite 
-moderately chloritized 

Argillaceous Felsic Dust Tuff 
-1% pyrite 

Felsic Ash Tuff 
-minor pyrite, rare 3cm massive 
sulphide band 

Felsic Ash Tuff 
-less than 1% pyrite 
-moderately sericitized 



Summary BC-90-03 Continued 

183.43-203.30 Felsic Ash Tuff 
-less than 1% pyrite 

203.30 END OF HOLE 



DRILL HOLE SUMMARY 

DRILL HOLE : BC-90-4 

LOCATION : 

DATE : 

TOTAL DEPTH 

OBJECTIVE : 

RESULTS : 

GRID : 224+00N, 394+64E 
AZIMUTH : 235' DIP : 64' 
ELEVATION : 1200.0 metres 
CLAIM NAME : BET 2 

OCTOBER 13-16 , 1990 

: 213.06 metres 

Test IP and VLF anomalies over felsic and 
intermediate volcanics with downslope Cu and Zn 
anomalies. 

Drill hole BC-90-4 collared into a series of 
variable feldspar/mafic phyric to aphyric 
intermediate lapilli and ash tuff, to a depth of 
77.0 metres. Spotty, chloritic alteration 
("hornfelsinggg) between 77.0 to 81.30 metres marks 
a downhole change to a dominately felsic 
pyroclastic succesion beginning at 88.30 to 213.06 
metres. This thick felsic pyroclastic sequence is 
only locally interupted by thick bedded, variably 
graphitic argillite/siltstone horizons between 
88.20-98.80m and 199.15-213.06m. 

Visible alteration is confined to weak 
sericite and/or chlorite/carbonate alteration. 
Sulphide mineralization is sparse with overall 
pyrite contents generally less than 5% pyrite. 
Evidence of fining upwards sequences (lapilli to 
ash tuff) suggests tops are uphole (southwest). 

INTERPRETATION : The sharp IP anomaly is presumably correlative 
to graphitic argillite between 88.2 and 98.8 
metres. A broad VLF response, located downslope, 
was projected to occur between downhole depths of 
140.0 to 235.0 metres. Graphitic argiilites located 
between 199.15 and 213.06 (E.0.H) are interpreted 
to correspond to the VLF anomaly. 



BC-90-4 SUMMARY LOG 

15.84m : CASING 
22.25m : FELDSPAR-MAFIC PHYRIC INTERMEDIATE LAPILLI-ASH 

TUFF 
-up to 5%, 1-7mm chlorite altered mafic 
(hornblende) phenocrysts. 

24.40m : FELDSPAR PHYRIC INTERMEDIATE LAPILLI-ASH TUFF 
27.25m : FELDSPAR-MAFIC PHYRIC INTERMEDIATE LAPILLI-ASH 

TUFF 
-similar to previous from 15.85 to 22.25m 

29.70m : QUARTZ-FELDSPAR PHYRIC FELSIC ASH TUFF 
30.65m : FAULT ZONE 
41.00m : FELDSPAR PHYRIC INTERMEDIATE ASH TUFF 
59.00m : FELDSPAR PHYRIC INTERMEDIATE LAPILLI ASH TUFF 
61.40m : PYRRHOTITE-BEARING FELDSPAR PHYRIC INTERMEDIATE 

LAPILLI-ASH TUFF 
- UD to 7%, less than lcm, disseminated wisps 
of byrrhotite/biotite, trace to 2% pyrite 

62.55m : FELDSPAR PHYRIC INTERMEDIATE LAPILLI-ASH TUFF 
68.20m : PYRRHOTITE-BEARING FELDSPAR PHYRIC INTERMEDIATE 

LAPILLI-ASH TUFF 
- similar to previous from 59.0 to 61.4 metres 

77.00m : FELDSPAR PHYRIC INTERMEDIATE LAPILLI-ASH TUFF 
81.30m : SPOTTY-HORNFELSED INTERMEDIATE/FELSIC ASH TUFF 

- spotty chlorite alteration, fracture- 
controlled (quartz veined) arsenopyrite (8%) 
from 77.0-77.1 metres 

88.20m : QUARTZ-FELDSPAR PHYRIC FELSIC ASH TUFF 
- trace to 2% disseminated pyrite 

89.20m : GRAPHITIC ARGILLITE 
- graphite on fractures 

91.50m : ARGILLACEOUS FELSIC ASH TUFF 
- intercalated argillaceous sediment and 
argillite fragments 

98.80m : GRAPHITIC ARGILLITE 
- thick beddded, graphitic 

101.80m : ARGILLACEOUS FELSIC ASH TUFF 
- interbedded graphitic argillite horizons 

115.25m : QUARTZ PHYRIC FELSIC ASH TUFF 
- thin chert bands between 102.7-103.65m 

119.77m : FELSIC ASH TUFF 
- weakly sericitic, 2-3% disseminated pyrite 

124.30m : FELDSPAR-PHYRIC FELSIC ASH TUFF 
- weakly sericitic 

128.70m : FELSIC ASH TUFF 
- weakly sericitic, chlorite rimmed calcareous 
spots 

130.70m : FELSIC LAPILLI ASH TUFF 
-weakly sericitic 



FELDSPAR PHYRIC FELSIC ASH TUFF 
-weakly chloritic, chlorite rimmed calcareous 
alteration spots 

FELSIC LAPILLI ASH TUFF 
-weakly chloritic/sericitic 

FELDSPAR PHYRIC FELSIC ASH TUFF 
-weakly chloritic, chlorite rimmed calcareous 
alteration spots 
FELSIC LAPILLI ASH TUFF 
- weakly sericitic 

FELSIC ASH TUFF 
-weakly sericitic 

FELSIC LAPILLI ASH TUFF 
-weakly sericitic 

FELSIC ASH TUFF 
-weakly chloritic/sericitic, chlorite rimmed 
calcareous alteration spots 
FELSIC LAPILLI ASH TUFF 
weakly chloritic/sericitic 
FELSIC ASH TUFF 
-local, spotty chlorite alteration 

GRAPHITIC ARGILLITE 
-thick bedded, graphitic 

ARGILLACEOUS FELSIC ASH TUFF 
-trace disseminated sphalerite at 203.90m 

FELDSPAR PHYRIC FELSIC ASH TUFF 
ARGILLITE/SILTSTONE 
-intercalated to finely interbedded, weakly 
graphitic 

ARGILLITE 
-graphitic, finely interbedded siltstone 



DRILL HOLE : 

LOCATION : 

DATE : 

TOTAL DEPTH : 

OBJECTIVE : 

RESULTS : 

INTERPRETATION 

DRILL HOLE SUMMARY 

GRID : 232+70N, 402+90E 
AZIMUTH : 55' DIP : 65' 
ELEVATION : 1413 metres 
CLAIM NAME : Bluff 1 

OCTOBER 16-21 , 1990 

422.76 metres 

Two hundred metre downdip test of the 
mineralized horizon intersected in BC-90-01 
(133.00-145.00m) projected to occur between 200 to 
230.0 metres downhole. 

Drill hole BC-90-05 intersected a similar 
volcanic sequence to that encountered in BC-90-01, 
however, comparable polymetallic mineralization was 
not repeated. Correlation between the two drill 
holes suggests a gently dipping (30 degrees) 
stratigraphy to the southwest. Pyritic felsic 
lapilli tuff with interbedded felsic ash units 
between 203.0-224.64 metres are interpreted to be 
analogous to the upper mineralized zone (133.0- 
145.0m) intersected in drill hole BC-90-01. 

Weak spotty to pervasive chlorite, biotite, 
pyrrhotite and/or carbonate alteration (hornfels) 
occurs through many of the units becoming more 
intense below 335.0 metres. Effects of this 
alteration obscured many of the rock textures. 

A downdip extension of the mineralized horizon 
intersected in drill hole BC-90-01 is not repeated 
in drillhole BC-90-05. Massive sulphide 
mineralization encountered in BC-90-01 may be 
plunging more to the west (>250 degrees) with only 
flanking pyritic mineralization encountered in BC- 
90-50. A possible extension of the mineralization 
is marked by a pyritic felsic lapilli tuff (203.55- 
224.64m), but the lithogeochemistry is not 
supportive. 



BC-90-05 SUMMARY LOG 

Field ~escription 

0.00 - 3.66 : CASING 
3.66 - 14.60 : FELSIC ASH TUFF 

-local chlorite spots (hornfelsing), trace to 
2% pyrite, trace to 0.5% sphalerite/galena 
between 6.7-7.1 metres 

14.60 - 20.06 : INTERMEDIATE ASH TUFF 
-3-4% pyrite, weakly biotitic 

20.06 - 29.10 : FELDSPAR PHYRIC INTERMEDIATE ASH TUFF 
-1-2% pyrite 

29.10 - 36.60 : INTERMEDIATE ASH TUFF 
-weaklv hornfelsed (chlorite rimmed carbonate 
spots); local thin 'cherty 
pyrite 

36.60 - 40.98 : FELSIC ASH TUFF 
-occasional felsic lapilli, 

40.98 - 60.90 : INTERMEDIATE ASH TUFF 
-occasional to 7% (locally) 
weak biotite development, 
biotite rimmed calcareous 
metres 

60.90 - 67.10 : INTERMEDIATE LAPILLI TUFF 

tuff horizons, 2% 

trace to 1% pyrite 

lithic fragments, 
weakly chlorite- 
spots below 50.0 

-up to 15% felsic/intermediate lapilli 
fragments, trace to 1% pyrite, weakly 
biotitic, calcareous spots 

HORNFELS INTERMEDIATE/FELSIC ASH TUFF 
-chlorite/biotite/calcareous spots (moderate 
to strong hornfelsing), 2% pyrite/pyrrhotite 

QUARTZ PHYRIC FELSIC ASH TUFF 
-thin cherty tuffite horizons between 91.5- 
92.10 metres, 7-10% pyrite 

QUARTZ PHYRIC FELSIC LAPILLI ASH TUFF 
-sericitic, 3-5% pyrite 

QUARTZ PHYRIC FELSIC ASH TUFF 
-sericitic, 3-4% pyrite 

QUARTZ PHYRIC FELSIC LAPILLI ASH TUFF 
-up to 7% felsic lapilli fragments, 2-3% 
pyrite, 3-7% calcareous spots below 106.50m. 

FELDSPAR PHYRIC INTERMEDIATE ASH TUFF 
-trace to 2% pyrite 

HORNFELS INTERMEDIATE/FELSIC ASH TUFF 
-moderate spotty chlorite locally with 
biotite, trace to 3% pyrite/pyrrhotite 

FELDSPAR PHYRIC INTERMEDIATE ASH TUFF 
-weak biotite development and calcareous spots 
locally rimmed by biotite, trace to 1% pyrite, 
thin tuffite horizons between 128.0-133.0 
metres 

QUARTZ VEIN 



r- 
158.70 - 162.55 : HORNFELS FELSIC LAPILLI TUFF 

-up to 30% chlorite spots to calcareous spots 
rimmed by chlorite 

FELSIC ASH TUFF 
-up to 10% calcareous spot rimmed by chlorite 
and biotite rimmed towards the lower contact, 
1-2% pyrite 

INTERMEDIATE ASH TUFF 
-weak biotite development, up to 2% pyrite 

FELSIC ASH TUFF 
-up to 7% calcareous spots locally rimmed by 
biotite, trace to 35 pyrite 

HORNFELS FELSIC ASH TUFF 
-moderate spotty chlorite, 2% pyrite 

FELSIC ASH TUFF 
-calcareous spots (weak to moderate) locally 
rimmed by chlorite, 3-5% pyrite 

FELSIC ASH TUFF 
-occasional, <lcm felsic fragments, 4-7% 
pyrite 

FELSIC LAPILLI ASH TUFF 
-up to 7% felsic fragments, discontinuous 
banded appearance, local thin fine grained ash 
intervals, up to 7% pyrite 

FELSIC TUFFACEOUS SEDIMENT 
-weakly argillaceous, occasional (locally to 
7%) felsic fragments, 5-10% pyrite 

HORNFELS FELSIC LAPILLI ASH TUFF 
-up to 20% chlorite and chlorite rimmed 
calcareous spots, 2-3% pyrite 

FELSIC ASH TUFF 
-occasional felsic fragments, 2-3% pyrite 

FELSIC TUFACEOUS SEDIMENT 
-weakly argillaceous (muddy-brown), 2-3% 
siliceous felsic fragments, 3-4% pyrite 

FELSIC ASH TUFF 
-choritic, weak biotite development, 2-3% 
pyrite with local <0.5cm pyrite cubes 

FELSIC LAPILLI &SH TUFF 
-weak pervasive biotite, 2-4% pyrite 

INTERMEDIATE ASH TUFF 
-up to 12% calcareous spots, trace to 1% 
pyrite 

HORNFELS INTERMEDIATE LAPILLI ASH TUFF 
-moderate spotty chlorite, 2% pyrite 

INTERMEDIATE ASH TUFF 
-chloritic, trace pyrite 

HORNFELS FELSIC LAPILLI ASH TUFF 
-up to 15% felsic fragments, up to 10% 
chlorite spots and up to 7% calcareous spots 

FELSIC LAPILLI TUFF 
-up to 10% felsic fragments, local spotty 
chlorite, 2% pyrite 



304.40 - 335.70 : FELSIC LAPILLI/ASH TUFF 
-up to 15% felsic fragments with local finer 
grained sections, 2-4% pyrite 

335.70 - 350.30 : HORNFELS FELSIC LAPILLI ASH TUFF 
-moderate spotty to pervasive chlorite,up to 
1% pyrite 

350.30 - 375.20 : HORNFELS INTERMEDIATE/FELSIC TUFFACEOUS 
SEDIMENT 
-local spotty chlorite and chlorite rimmed 
calcareous spots (weak), vaguely outlined 
lithic fragments, trace to 1% pyrite, strongly 
quartz veined below 370.8 metres 

375.20 - 380.20 : FELSIC TUFFACEOUS SEDIMENT 
-coarsening downhole with up to 15% cherty 
felsic fragments below 378.9 metres, 2% pyrite 

380.20 - 389.50 : INTERMEDIATE ASH TUFF 
-chloritic with c0.75cm chlorite wisps, 1% 
pyrite 

389.50 - 414.00 : INTERMEDIATE LAPILLI ASH TUFF 
-chloritic, similar to previous with up to 7% 
intermediate fragments, up to lo%, <l.Ocm 
chlorite wispsttrace to 1% pyrite/pyrrhotite 

414.00 - 416.30 : INTERMEDIATE INTRUSION 
-massive, fine grained, fine pervasive-spotty 
chlorite, weakly magnetic, sharp contacts, 
possible hornfelsed felsic intrusion(?) 

416.30 - 422.76 : HORNFELS INTERMEDIATE LAPILLI ASH TUFF 
-up to 10% intermediate/felsic fragments, 
chloritic with up to 6%, c0.75cm chlorite 
wisps, trace to 1% pyrite 

E.O.H. 



DRILL HOLE : 

LOCATION : 

DATE : 

TOTAL DEPTH 

OBJECTIVE : 

RESULTS : 

GRID : 213+70N, 410+75E 
AZIMUTH : 55' DIP : 65' 
ELEVATION : 902.0 metres 
CLAIM NAME : Bluff 1 

OCTOBER 22-25, 1990 

345.05 metres 

Test IP anomaly with coincident copper and 
zinc soil anomalies representing the southern 
extension of the Uke and Epiclastic Trends. 

Drill hole BC-90-06 intersected a 60 metre 
thick sequence of chloritized felsic tuff followed 
by a thick section of argillite and lessor 
interbedded argillaceous intermediate tuff. These 
sediments are typically pyrite and pyrrhotite 
bearing with graphite along fractures. Intermediate 
ash tuff underlies the sediments which in turn are 
underlain by intermediate and felsic tuffaceous 
sediments. Thin felsic dykes, likely related to 
the Baldy Batholith, are common especially near the 
top of the tuffaceous sediment sequence. 

INTERPRETATION: Graphitic and iron sulphide bearing sediments 
are the main source of the IP anomaly. There is 
however, only sporadic, copper and zinc 
mineralization present in the hole; thus the soil 
anomaly appears to represents downslope movement 
from another source. 



BC-90-06 SUMMARY LOG 

Field Description 

CASING 
FELSIC ASH TUFF 
-chloritic, local trace to 0.5% sphalerite- 
galena and pyrite between 43.4 to 62.7 metres 

INTERMEDIATE ASH TUFF 
-fine grained, chloritic, trace pyrite 

GRAPHITIC ARGILLITE 
-intercalated to interlaminated argillite and 
silt, graphite developed on fractures, 2% 
pyrite and pyrrhotite aggregates (cubes) 

FELSIC ASH TUFF 
-weakly argillaceous; light brown, hard 
mineral (sphalerite ? )  associated with 
intensely quartz vein sections. 

GRAPHITIC ARGILLITE 
-similar to previous from 73.40-90.20 metres 

ARGILLACEOUS FELSIC TUFF 
-weakly argillaceous increasing near lower 
contact, up to 7% elongated siliceous felsic 
fragments, 1-2% pyrite and/or pyrrhotite 
aggregates (cubes) . 

GRAPHITIC ARGILLITE 
-similar to previous from 73.40-90.20 metres, 
1-3% pyrite/pyrrhotite aggregates (cubes) 

ARGILLACEOUS INTERMEDIATE LAPILLI ASH TUFF 
-weakly argillaceous increasing near lower 
contact, up to 12% elongated siliceous felsic 
fragments, 3-4% pyrrhotite/pyrite, trace 
chalcopyrite at 175.4 metres 

INTERMEDIATE ASH TUFF 
-chloritic, thin (<3mm) chloritic stringers, 
trace to 0.5% chalcopyrite between 180.0-187.0 
metres 

INTERMEDIATE LAPILLI ASH TUFF 
-up to 10% elongated siliceous felsic 
fragments decreasing downhole, 2 % 
pyrite/pyrrhotite 

ARGILLACEOUS INTERMEDIATE ASH TUFF 
-2-3% pyrite/pyrrhotite, trace to 0.5% 
chalcopyrite between 207.1-212.4 metres 

INTERMEDIATE ASH TUFF 
-fine grained, poorly foliated (intrusion ? )  

INTERMEDIATE LAPILLI ASH TUFF 
-up to 10% elongated siliceous felsic 
fragments, trace to 1% pyrite 

ARGILLACEOUS INTERMEDIATE ASH TUFF 
-weakly argillaceous, local pyritic stringers 
at 232.6mt238.3m, and between 243.60-245.75m 

FELDSPAR PHYRIC FELSIC INTRUSION 
-massive, non-foliated, up to 30% feldspars 



ARGILLACEOUS INTERMEDIATE ASH TUFF 
-weakly argillaceous, 2-3% pyrite/pyrrhotite 
with up to 20% pyritic zones between 249.9- 
250.15m and 250.7-250.85m. 

FAULT ZONE 
INTERMEDIATE TUFFACEOUS SEDIMENT 
-weakly argillaceous, intermediate to felsic 
fragments decreasing downhole,3-4% 
pyrite/pyrrhotite with up to 10% pyrite 
between 260.4-265.40 metres 

FELDSPAR PHYRIC FELSIC INTRUSION 
-massive, non-foliated,30% subrounded 
feldspars 

INTERMEDIATE ASH TUFF 
-trace to 2% pyrite 

FELDSPAR PHYRIC FELSIC INTRUSION 
-similar to previous from 272.35-274.05 metres 

INTERMEDIATE ASH TUFF 
-trace to 2% pyrite, weak hornfelsing 
(calcareous spots) below 377.80 metres 

FELDSPAR PHYRIC FELSIC INTRUSION 
-massive, non-foliated, 10% mottled feldspars 

INTERMEDIATE VOLCANIC WACKE 
-12% lithic fragments, intercalated 
argillaceous component, 2% pyrite/pyrrhotite 
aggregates (cubes) 

FELDSPAR PHYRIC FELSIC INTRUSION 
-massive, non-foliated, 15% mottled feldspars 

INTERMEDIATE TUFFACEOUS SEDIMENT 
-weak pervasive biotite development, trace to 
2% pyrite/pyrrhotite 

FELDSPAR PHYRIC FELSIC INTRUSION 
-similar to previous from 289.75-294.20 metres 

INTERMEDIATE TUFACEOUS SEDIMENT 
-variable argillaceous component, up to 7% 
lithic fragments, trace to 2 % 
pyrite/pyrrhotite 

FELSIC TUFFACEOUS SEDIMENT 
-5% subrounded lithic fragments locally to 
lo%, trace to 3% pyrite/pyrrhotite, traces 
fushite 

INTERMEDIATE TUFFACEOUS SEDIMENT 
-locally argillaceous, 3-4% pyrite 

FELSIC TUFFACEOUS SEDIMENT 
-weakly chloritic, up to 10% siliceous 
fragments 

INTERMEDIATE TUFFACEOUS SEDIMENT 
-trace pyrite, weak biotite development below 
336.0 metres 

FINE GRAINED MAFIC INTRUSION 
-poorly foliated to massive 

INTERMEDIATE TUFFACEOUS SEDIMENT 
-similar to above metres, weak hornfels 

E.O.H. 



DRILL HOLE SUMMARY 

DRILL HOLE : 

LOCATION : 

DATE : 

TOTAL DEPTH 

OBJECTIVE : 

RESULTS : 

GRID : 201+82N, 387+00E 
AZIMUTH : 000' DIP : 90' 
ELEVATION : 725.0 metres 
CLAIM NAME : BET 5 

OCTOBER 25-28, 1990 

349.61 metres 

1. Test southwest extension of Birk Creek zone 
coincident with IP anomaly and Cu-Zn anomaly. 

2. Test interpreted northeast dipping thrust fault 
(Birk Creek Fault) thrusting v o 1 c a n i c 
stratigraphy (EBA) over grey phyllite (EBP) . 
The drill hole collared into a series of felsic 

ash tuffs with local lapilli horizons. Occasional 
thin argillaceous felsic tuff horizons are present. 
A 0.20 metre thick massive pyrite band occurs 
between 247.98 to 248.18 metres hosted by felsic ash 
tuff. Two narrow chert breccia units up to 2.65m in 
apparent thickness are present containing up to 
minor chalcopyrite and galena; occurring as 
disseminations or along fractures. Generally, 
however, the volcanics are weakly pyritic with only 
trace chalcopyrite and galena. 

The underlying phyllite unit EBP was not 
intersected indicating the interpreted east dipping 
thrust fault must be steeper than 50'. 



BC-90-7 SUMMARY LOG 

Field Description 

0.00 - 12.80m : CASING 
12.80 - 69.70m : QUARTZ PHYRIC F E L S I C  ASH T U F F  

- 5 - 7% quartz eyes to 2mm 
- up to 4% disseminated and fractured 
controlled pyrite 
- 67.60 - 69.70m: fault zone 

- up to 2% disseminated pyrite 
69.70 - 73.76m : QUARTZ FELDSPAR PHYRIC F E L S I C  ASH T U F F  

- up to 4% feldspar phenocrysts to lmm 
- up to 1% fine disseminated/fracture 
controlled pyrite 

73.76 - 78.70m : QUARTZ FELDSPAR PHYRIC F E L S I C  ASH T U F F  - UP to 3% disseminated/fracture 
controlled/pyrite 

78.70 - 82.69m : F E L S I C  L A P I L L I  TUFF 
- up to 10% lapilli to lcm 
- up to 3% disseminated/fracture controlled 
pyrite 

82.69 - 87.20m : QUARTZ PHYRIC F E L S I C  ASH TUFF 
- up to 2% disseminated/fracture controlled 
pyrite 
- 83.23 - 83.62m: felsic lapilli tuff as above 

87.20 - 93.57m : QUARTZ FELDSPAR PHYRIC F E L S I C  ASH T U F F  
- 5% quartz eyes to 2mm 
- up to 3% disseminated/fracture controlled 
pyrite 

93.57 - 134.70m : QUARTZ PHYRIC F E L S I C  ASH TUFF 
- 2 to 3% disseminated/f racture controlled 
pyrite with 5 to 10% locally 
- 93.57 - 97.13m: fault zone 
- 131.15 - 134.70m: fault zone 

- 1 to 2% disseminated pyrite 
134.70 - 137.40m : QUARTZ PHYRIC F E L S I C  ASH T U F F  

- 2% disseminated/fracture controlled pyrite 
- 136.94 - 137.40m : fault zone 

137.40 - 146.93m : QUARTZ PHYRIC F E L S I C  ASH TUFF 
- 5 to 10% disseminated/fracture controlled 
pyrite, minor chalcopyrite, trace galena 
- 145.90 - 146.93m: fault zone 

- 5 to 10% disseminated pyrite 
146.93 - 156.77m : ARGILLACEOUS F E L S I C  L A P I L L I  TUFF 

- up to 10% siliceous lapilli to 6cm 
- finely laminated/banded black argillaceous 
material within the matrix 
- up to 10% disseminated/fracture controlled 
pyrite locally, minor chalcopyrite and galena 



CHERT BRECCIA 
- 10 to 15% semi-massive pyrite locally 
- up to 1% chalcopyrite, minor galena 

ARGILLACEOUS FELSIC LAPILLI TUFF 
- as above 

QUARTZ PHYRIC FELSIC ASH TUFF 
- up to 5% disseminated/fracture controlled 
pyrite with up to 0.5% chalcopyrite over narrow 
intervals, trace galena 
- 177.30 - 178.10m: quartz vein with 1% 
pyrite 
FELSIC LAPILLI TUFF 
- 2 to 5% disseminate/fracture controlled 
pyrite 
QUARTZ PHYRIC FELSIC ASH TUFF 
- up to 5% quartz eyes to 2mm 
- up to 1% disseminated pyrite 
- 189.35m: 2cm band of semi-massive pyrite 
with 0.5% chalcopyrite, minor galena 
FELSIC LAPILLI TUFF 
- 15% lapilli 
- up to 2% disseminated pyrite 

QUARTZ PHYRIC FELSIC ASH TUFF 
- up to 2-5% disseminated/fracture controlled 
pyrite, minor galena 
- 217.90 - 218.67m: fault zone 

- up to 2% disseminated pyrite 
CHERT BRECCIA 
- up to 10% semi-massive pyrite locally,minor 
chalcopyrite and galena 

ARGILLACEOUS FELSIC ASH TUFF 
- weakly laminated argillaceous material 
- up to 1% disseminated/fracture controlled 
pyrite 
-247.98-248.18m: massive pyrite 
- 248.38 - 248.92m: fault zone 

ARGILLACEOUS FELSIC ASH TUFF 
- finely laminated black argillaceous 
material 
- up to 3% disseminated/fracture controlled 
pyrite 
- 274.65 - 276.15m: quartz vein, trace galena 

304.15 - 310.94m : QUARTZ PHYRIC FELSIC ASH TUFF 
- up to 10% quartz eyes to 2mm 
- up to 2% disseminated pyrite, trace 
chalcopyrite 



310.94 - 313.47m : FELSIC LAPILLI TUFF 
- up to 10% strongly siliceous lapilli to 5cm - 1% disseminated pyrite 

313.47 - 324.80m : FELSIC ASH TUFF - up to 2% disseminated/fracture controlled 
pyrite, decreasing towards bottom of hole - 2% quartz veins with 1-2% pyrite 

324.80 - 328.92m : FELSIC LAPILLI TUFF 
- up to 10% strongly siliceous lapilli 
- up to 2% disseminated/fracture controlled 
pyrite 

328.92 - 349.61m : FELSIC ASH TUFF 
- up to 5% intervals to 25cm of lapilli tuff 
with up to 15% strongly siliceous lapilli to 
3 cm 

: E.0.H 



DRILL HOLE : 

LOCATION : 

DATE : 

TOTAL DEPTH 

OBJECTIVE : 

RESULTS : 

INTERPRETATION 

GRID : 207+07N, 404+40E 
AZIMUTH : 55' DIP : 65' 
ELEVATION : 748.0 m. 
CLAIM NAME : Bet 3 

OCTOBER 28-31, 1990 

300.84 metres 

Test IP anomaly occuring across felsic volcanics 
which host the "CCN showing. 

The upper section of BC-90-08 intersected a 
sequence of variably sericitic and weakly pyritic 
intermediate and felsic ash tuffs from the collar 
to 94.20 metres. Three intervals up to 6.0 metres 
wide are present, containing minor disseminated to 
irregular mm size bands of sphalerite with trace 
chalcopyrite and galena along foliation and 
fractures planes. This sequence is underlain by 
graphitic argillite from 94.20 to 99.45 metres. 

A thick, monotonous sequence of weakly 
sericitic felsic and intermediate ash tuffs follow 
to a depth of 255.85 metres. Gradational contacts, 
trace to 3% pyrite, and weak carbonate alteration 
are a common feature to these units. Breaks in the 
pyroclastic deposition is marked by siliceous- 
cherty fragments over 10 cm. (131.20m) and a thin 
graphitic argillite horizon (175.83-176.68m). A 
quartz-feldspar phyric felsic dyke cuts the lower 
pyroclastic section, parallel to foliation, at 
179.35-182.93 metres. 

The remaining stratigraphy, 255.85 to 300.84 
metres, is comprised of variably sheared, massive 
to finely laminated, graphitic argillite and lesser 
interbedded argillaceous felsic ash horizons. Trace 
to 3% disseminated pyrite and pyrite aggregates 
(cubes) are common. 

Cu-Pb-Zn mineralization is confined to the 
upper pyroclastic sequence, corresponding to the CC 
Showing, although a specific horizon is not 
discernable. The IP anomaly correlates with the 
mineralized interval and the underlying graphitic 
argillite unit. Similarly, graphitic argillite at 
175.83-176.68m may have contributed to the anomaly. 
However, those below 255.85 metres presumably lie 
below the geophysical detection limit of 150 
metres. 



BC-90-08 SUMMARY LOG 

Field ~escription 

CASING 
FELSIC ASH TUFF 
-broken, blocky core 

FELSIC ASH TUFF 
-Light green-grey, chloritic, broken, blocky 
sections ; brecciated appearance - 
mcataclastic" 

FELDSPAR PHYRIC INTERMEDIATE ASH TUFF 
-trace to 2% pyrite 

MEDIUM GRAINED FELSIC INTRUSION 
-massive, non-foliated 

INTERMEDIATE ASH TUFF 
-trace to 3% pyrite, traces chalcopyrite 

FELSIC ASH TUFF 
-sericitic, local pyrite stringers with trace 
to 0.5% sphalerite between 41.4-47.4 metres. 

FELDSPAR PHYRIC INTERMEDIATE ASH TUFF 
-sericitic/chloritic, local pyritic stringers 
with traces chalcopyrite 

FELSIC ASH TUFF 
-sericitic, pyritic stringers with traces 
sphalerite/chalcopyrite below 66.0 metres 

ARGILLACEOUS FELSIC TUFFACEOUS SEDIMENT 
-siliceous-cherty fragments (locally pyritic), 
up to 5% dissemnated pyrite 

FELSIC ASH TUFF 
-up to 5% pyrite, traces sphalerite/galena 
over the first 3.0 metres 

GRAPHITIC ARGILLITE 
-black-grey, finely laminated to massive 

ARGILLACEOUS FELSIC ASH TUFF 
-2% pyrite 

FELSIC LAPILLI ASH TUFF 
-3-7% felsic fragments,local finer grained 
sections, 1-3% pyrite 

FELSIC ASH TUFF 
-trace to 1% pyrite, brecciated-siliceous 
fragments mark lower contact 

INTERMEDIATE ASH TUFF 
- 1  pyrite; local up to 80 cm strongly 
carbonate altered zones 

GRAPHITIC ARGILLITE 
-black, massive to interlaminated/interbedded 
silt 

FELSIC ASH TUFF 
-trace to 1% pyrite 

QUARTZ-FELDSPAR PORPYHRITIC FELSIC INTRUSION 
-massive, non-foliated 

FELSIC ASH TUFF 
-traces pyrite 



FELSIC ASH TUFF 
-2-4% pyrite 

ARGILLACEOUS FELSIC ASH TUFF 
-increasing argillaceous component downhole 

GRAPHITIC ARGILLITE 
-black, finely laminated; 3% pyrite 

ARGILLACEOUS FELSIC ASH TUFF 
trace to 1% pyrite, poorly foliated - 
llcataclastic- f ragmentalI1 texture 

GRAPHITIC ARGILLITE 
-massive, numerous broken-blocky highly 
fractured sections, 2-3% pyrite 

ARGILLACEOUS FELDSPAR PHYRIC FELSIC ASH TUFF 
-2-3% pyrite, variable - up to 20% 
argillaceous component, rare siliceous cherty 
fragments 

GRAPHITIC ARGILLITE 
-black, massive, broken-blocky highly 
fractured core 

E.O.H. 





FALCONBRIDGE LTD 

DESCRIPTION 

OVERBURDEN O/B 

INTERMEDIATE ASH TUFF 3A 
Dark- l ight green strong t o  moderately f e l s i c ,  
f ine-grained t o  aphanitic, 0-5% c h l o r i t i c  l i t h i c  
fragments elongated t o  Smn, i n  an attenuated 
green se r i c i t e - ch lo r i t e  matrix showing weak 
banding. 

Mineral izat ion & Al terat ion: 
No sulphides. 1-15% ankerite crystals t o  lmn 
l oca l l y  i n  quartz veins, 4 %  quartz veins, weakly 
weathered. 
At 11.3111: 7Odegs CAB. 
The Loner ZOcm, gredually becoming sil iceous. 

12.03-12.46111 4AC Felsic Crystal Tuff 
Very Light green t o  medim green, strongly 
fol iated. 15% feldsar c rys ta l  aggregates <2m, 
4 %  quartz eyes, 5% dark grey wisps (fragments?) 
i n  aphanitic s i l iceous weakly s e r i c i t i c  matrix. 
Fo l i a t i on  65 degrees pa ra l l e l  t o  contacts. 

Mineral izat ion & Al terat ion: 
2% pyr i te ,  minor galena, moderately weathered. 

12.03-14.35m Dac i t i c  Tuff 
Dark grey, very f i n e - g r a i d ,  strongly t o  
moderately foliated/banded. 5-15% white 
aggregates, up t o  10% ch lor i te .  Strong (5-15%) 
ch lo r i t e  aggregates (hornfels) i n  a se r i c i t e  wak  
s i l i ceous matrix. 1-2% pyr i te,  weak chlor i te,  
weak s i l i c i f i c a t i o n ,  rare 15cm bleached 
intervals.  

INTERMEDIATE LAPILLI TUFF 38 
Grey-green, strongly fol iated. 25-5% 
(decrease with depth) l i g h t  grey-green f e l s i c  
l i t h i c  fragments elongated t o  Zcm thick, some 
Zxlcm. I n  ch lor i te -ser ic i te  ground mass with 15% 
possible feldspar aggregates and 53% ch lo r i t e  
wisps. 
Fo l i a t i on  58degs iii 17m. 

Mineral izat ion & Al terat ion: 

FROM 

Hole # : BC-90-01 

- 
PB 

PPM - 
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BIRK CREEK (1990) FALCONBRIDGE LTD 

FROM 
(MI 

r 

20.65 

25.97 

30.30 

33.60 

DESCRIPTION 

4 %  pyr i te,  weak chlor i te,  weak hornfels, u n i t  
becoming fine-grained with depth, Local 
disseminated ankerite. 4 %  ca l c i t e  and 
chalcopyrite i n  veins. 

17.7-17.98111: CHERTY TUFF 
Light green-grey. Quartz veins, 25% very f i n e  
grained purple bands and along fractures as more 
coarse grained, f ractures perpendicular t o  
f o l i a t i o n  a t  62 degs with fragmented quartz veins 
o f ten  form envelopes with pyr i te.  

TUFFACEWS SEDIMENT 40 
Mediun grey,fine graimd,modcrately fol iated. 
20% quartz c rys ta ls  t o  0.25111 i n  f i ne  grained 
l oca l l y  equigranular i n  s e r i c i t i c  volcanic 
matrix. 20% c h l o r i t e  c l o t s  t o  Zmn (hornfels). 

Mineral izat ion & Al terat ion: 
Moderately c h l o r i t i c  and weakly sil iceous, 1% 
quartz veins t o  27cm (a t  base),2% disseminated 
pyr i te.  

TUFFACEWS SEDIMENTS (HORNFELS) 3Q 
Simi lar t o  above except up t o  40% ch lo r i t e  c l o t s  
t o  h i n  aphanitic s e r i c i t i c  t o  weakly s i l iceous 
groundmass. Lower contact gradational. 

Mineral izat ion & A l te ra t ion  
1% pyr i te,  loca l  ankeri te. 

INTERMEDIATE DUST TUFF 3A 
Very 1 igh t  grey, moderately fol iated, aphani t i c ,  
14% quartz c rys ta ls  (0.25~1. 1-15% f a i n t  Light 
green aggregates, possible fragments with 
str ingers t o  3m of  ser ic i te -ch lor i te ,  i n  
aphanitic s e r i c i t e  weakly s i l iceous matrix, 
cataclast ic tex with depth as fragments? 

R incra l iza t ion  8 Alterat ion: 
4 %  pyr i te,  loca l  ankerite, minor mariposite. 
31.3111: 70degs CAB. 
32.h: 60degs CAB, cataclast ic breccia. 

INTERNED IATE TUFF (HORNFELS) 3A 

- 
Leng . 
(MI - 
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- 
CU 

PPM - 

26 
18 
43 
31 

- 

- 
AU 

PPB - 

13 
46 
20 
19 

- 
Cu/Zn 
RATIO - 

27.66 
27.69 
32.58 
49.21 

FROU 
(MI 

DESCRIPTION FROU ZN 
PPM 

Light-mediun green, coarse grained, weak t o  
strongly fol iated. Up t o  25% b io t i t e - ch lo r i t e  
aggregates t o  2mn becoming disseminated t o  bands 
i n  Lower un i t ,  4 %  quartz eyes <0.25m i n  
aphanitic se r i c i t e  very ueakly s i l iceous matrix. 

Mineral izat ion 8 Alterat ion: 
1-2% p y r i t e  disseminated, strong t o  very weak 
s i l i c i f i c a t i o n ,  1% quartz veins. 
39.h: 6Odegs CAB. 
Local ly no textures when hornfels strong. 
36.65-37.9m: 70% quartz veins composed o f  
breccia and/or W i n a g e  material, 1% pyr i te,  
ch l o r i t e  t o  Light green se r i c i t e  a l te ra ted 
wallrock, f ractured i n  lower 40cm. 

TUFFACEWS SEDIMENTS/lNTERUEDIATE DUST TUFF 3W3A 
Light-mediun grey, generally banded, 
fine-grained t o  aphanitic, strongly f o l i a t ed  t o  
wavy,(crenulated). 1-2% quartz eyes 4mn 
(increase i n  s ize  and percent with depth). 0 4 %  
white aggreagates (feldspars)? Local ly l i g h t  
grey more si l iceous bands t o  lcm. 
41.h: 71degs CAB. 
43.1111: 82degs CAB. 
43.25-44.18111: Contorted wavy 30-90% l oca l l y  
k inking f o l d  nose with minor ch l o r i t e  hornfels. 
44.5m: 55degs CAB. 
47. Om: 70degs CAB. 

Mineral izat ion 8 Alterat ion: 
Up t o  10% py r i t e  f i n e l y  stretched t o  elongated 
wisps, minor mar ips i te ,  0-5% disseminated 
ankeri te-calc i te.  Ueak muscovite-chlorite 
hornfels with p y r i t e  stringers, l o ca l l y  2% quartz 
veins t o  3cm of ten  wavy o r  W i n e d .  
47.42-base: Matr ix very f i ne  grained t o  
aphanitic. Possible reworked mater ial  wi th Less 
banded pyr i te.  
49.74-50.73: 80% quartz veins. Fractured, 
broken core a t  10 degs t o  30 degs a t  contacts. 

INTERMEDIATE DUST TUFF 3A 
Mediun t o  dark grey, banded, l oca l l y  l i g h t  grey 
t o  minor quartz eyes *0.25m, 0-10% dark grey 



BIRK CREEK (1990) 

FRW 
(MI 

55.23 

. 

64.58 

67.05 

FALCONBRIDGE LTD 

DESCRIPTION 

- - 

wisps t o  3nm i n  se r i c i t e  matrix, loca l  t h i n  
banded intrusive, possible sediments? 
Fo l ia t ion  Rdegs a t  50.97-51.23 sediments? 

Mineral izat ion 8 Alteration: 
Up t o  15% p y r i t e  - very f i n e  grained as above 
weak carbonate local ly,  0-5% ankerite. 
51.5-51.6~1: quartz vein, m r i p o s i t e  along louer 
contact. 
52.10-54.05111: quartz vein, f ractured core on 
upper contact a t  30 degs, louer contact a t  20 
degs, strongly fol iated, foo tua l l  wavy. 

INTERMEDIATE ASH TUFF 3A 
Mediun grey, fine-grained, strongly fol iated, 
massive bedded. 20% quartz c rys ta ls  t o  eyes 
<0.25mn Locally 0.5m. 15% ser ic i te-nuscovi te 
wisps i n  aggregates t o  stringers. <lorn-f lat tened 
f ragnrmts/punice? i n  aphani t i c  t o  f ine-grained 
matrix. 
Fol iat ion: 59.6111: 71degs CAB. 

Mineral izat ion 8 Alterat ion: 
Moderate carbonate, 0-5% ankeri te-calc i te 
disseminated, 5% p y r i t e  disseminated t o  
stringers, o f ten  with mica 4 %  quartz eyes, 
quartz-calc i te microveins. 10-30 deg, pa ra l l e l  t o  
fo l ia t ion .  Lomr contact gradational. Unit  
possible lap i  lli. 

INTERMEDIATE LAPILLI TUFF 38 
Mediun grey, mss i ve  bedded, strongly fol iated, 
<2% ra re l y  elongated, angular quartz eyes *lnm, 
0-15% feldspar c rys ta ls  sub-angular t o  lnm 
grading out with depth with 25% L a p i l l i  f e l s i c  
L i t h i c  fragments, round t o  elongated <2cm 
increasing with depth. I nd i s t i nc t  i n  upper ha l f ,  
feldspar c rys ta ls  o f ten  form bends (Lap i l l i? ) .  

Mineral izat ion 8 Alterat ion: 
<3X pyr i te,  l o ca l l y  weak carbonate. 0-5% 
ankerite, especial ly i n  upper ha l f .  

INTERMEDIATE TUFF BRECCIA 3C 
Mediun grey, fine-grained, weakly fol iated, 5% 

FRW 

Hole # : BC-90-01 PAGE: 5 

- 
B A 

PPM - 
- 

AG 
PPM - 

- 
Cu/Zn 
RATIO - 
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FROM 
04) 

73.91 

90.75 

- 
CU 

PPM - 

31 
31 

- 

- 
AG 

PPM - 

0.5 
0.5 

- 
AU 

PPB - 

28 
22 

- 
Cu/Zn 
RAT I 0  - 

18.90 
62.00 

DESCRIPTION FROM PB 
PPM 

ZN 
PPM 

AS 
PPM 

M I  
PPM 

chlor i te  wisps, 1-3% quartz eyes round t o  
elongated 4mn comnonly <0.5nm i n  an aphanitic 
se r i c i t e  matrix, un i t  becoming hornfelsed? below 
69.0111 with sericite-nrrscovite aggregates to  
stringers. Local defined t u f f  breccia texture 
with fragments to  7cm, sub-angular. Intermittent 
fracture zones comnonly 10-801, Locally between 
69.0-73.h, increasing with depth. 

Mineralization & Alteration: 
Calcite, minor chlor i te. 

73.00- 73.91 
FAULT ZONE 
Gouge and rubble,calcareous 
CAB 0-10' fractures 

WART2 PHYRIC INTERMEDIATE ASH TUFF 3 M  
Mediun grey,massive bedded,moderately 
foliated,mediun grained. 5-15% brown-green 
l i t h i c  fragments as wisps to  aggregates to  
3mn,5-15% quartz crystals and eyes t o  0.5n i 
f ine  grained se r i c i t i c  matrix. Unit becaning 
banded with depth. 5% Light green bands 2cm thick 
-posssible l a p i l l i  

Mineralization & Alteration: 
5% disseminated pyrite, weakly s i l i c i f i e d  and 
calcareous. 

89.54- 90.75 
FAULT ZONE 
Gouge and rubble with contorted 
fo l ia t ion,  brecciated quartz 
veins,moderately s e r i c i t i c  
CAB 45-60' f o l i a t i on  

CHERTY TUFF BRECCIA 4AP 
Light t o  mediun grey,fine grained,thinly 
bedded,strongly foliated. 10% cherty t u f f  
elongate fragments t o  2cm thick i n  se r i c i t i c  t o  
ueakly siliceous matrix. 
Structure 
Wavy to  kinked fo l i a t i on  
CAB 78' f o l i a t i on  a 91.3m 
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DESCRIPTION 

Mineral izat ion & A l te ra t ion  
10% disseminated t o  lmn bands p y r i t e  i n  matr ix 
and fragments,ueak blue-grey sericit ization,60% 
quartz veins t o  15m i n  Lower 5 8 a  a 701,50' 

FELSIC ASH TUFF (HORNFELS) 4A 
Dark grey,mediun grained,massive kddcd,ueakly 
foliated825X b i o t i t e  aggregates and uisps t o  knn 
i n  f i n e  grained s i  l i ceous-ser ic i t i c  matrix. 

Structure: 
Moderately f ractured a CAB 10-20' 

Mineral izat ion & Al terat ion: 
5% p y r i t e  r a re l y  as 2cm pods u i t h  quartz veins 

INTERMEDIATE ASH TUFF 3A 
Mediun grey, f i n e  grained,massive bedded, 
moderately fol iated, 1% quartz eyes t o  0.5nm, 2% 
feldspar i n  s e r i c i t i c  t o  ueakly s i l i ceous matrix. 
I nd i s t i nc t  banding u i t h  depth. 

Mineral izat ion & A l te ra t ion  
5-7% pyr i te,  ueak patchy t o  bands t o  5cm 
s i l i c i f i e d  zones, moderate l i g h t  brown clay 
a l te ra t ion  aggregates. Upper 64m mainly 
f ractured quartz veins 

Structure: 
CAB 71' f o l i a t i o n  a 99.0111 

INTERMEDIATE ASH/DUST TUFF 3A 
Light t o  mediun grey, 1-2 a bands, strongly 
fol iated, minor quartz c rys ta ls  and eyes, 1% 
l i t h i c  fragments t o  lmn i n  s e r i c i t i c  matrix. 
Weak hornfels u i t h  10% muscovite aggregates. 

Structure: 
Rare contorted fo l ia t ion ,  increasing fractures 
with depth a 208, lower contact sheared 
CAB 78' py r i t e  band a 105.lm, 75-80' f o l i a t i o n  

Mineral izat ion & Al terat ion: 
7% py r i t e  u i t h  3cm semi-massive bands pa ra l l e l  t o  

- 
PB 

PPW - 

17 
17 
21 

- 
BA 

PPM - 

810 
880 

1100 

- 
AG 

PPW - 

0.7 
1.3 
0.6 

- 
AU 

PPB - 

550 
300 
137 

7 

AS 
PPM 

- 
M I  

PPM - 

4 
4 
6 

- 
Cu/Zn 
RATIO - 

50.98 
34.85 
55.00 
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FROM 
(M> 

110.00 

116.63 

122.28 

DESCRIPTION 

fo l ia t ion ,  ca l c i t e  microveins c m  pa ra l l e l  t o  
f o l i a t i o n  and a 20'. 

INTERMEDIATE ASH TUFF 3A 
Grey t o  brom, f i n e  grained, strongly fol iated, 
2% l i t h i c  fragments t o  0.5mn i n  s e r i c i t i c  matr ix 

Structure: 
CAB 63' f o l i a t i o n  @ 112.3m and 69' a 115.8m, 
local  f rac ture  zones 5-15cm @ 50-60' 

Mineral izat ion 8 Alterat ion: 
3% pyr i te,  1% boudined and brecciated quartz 
veins. 

INTERMEDIATE ASH TUFF 3A 
Strongly al tered and sheared, Light b r o m  t o  
grey, banded t o  possible l a p i l l i  un i t ,  60% 
red-brom al tered aggregates and bands t o  3cm i n  
s e r i c i t i c - c h l o r i t i c  matrix. 

Structure: 
Unit  i s  increasingly sheared with depth with 
gouge, CAB 621 f o l i a t i o n  a 117.5m,45' f ractures 

Mineral izat ion 8 Alterat ion: 
Strongly se r i c i  t i c  u i  t h  ch lor i te .  

117.53- 117.93 
FAULT ZONE 

121.01- 122.28 
FAULT ZONE 
CAB fractures @ 0-108,40' 
CAB f o l i a t i o n  67' a 121.5m 

INTERMEDIATE ASH TUFF 3A 
Mediun grey, ine grained, moderately fol iated, 
massive bedded, 1% quartz c rys ta ls  and eyes t o  
0.5mn, up t o  5% l i t h i c  fragments t o  lmn i n  
s e r i c i t i c  matrix, possible i nd i s t i nc t  Lap i l l i .  

Structure: 
CAB 70' f o l i a t i o n  a 125.2m 
Fault gwge il 123.15-123.3m and 123.90-124.06111 

Sampl . FROM 

Hole # : BC-90-01 

- 
ZN 

PPM - 

PAGE: 8 

- 
B A 

PPM - 
- 

AG 
PPM - 
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FROM 
(M) 

126.07 

132.40 

133.18 

FALCONBR I DGE LTD 

DESCRIPTION 

with contorted fo l ia t ion .  

Mineral izat ion 8 Alterat ion: 
3% pyr i te ,  minor chalcopyr i te between 
123.30-123.50m along fractures with ch lor i te ,  
moderately ch lor i t i zed as str ingers t o  
aggregates, weakly calcareous. 

INTERMEDIATE LAPILLI TUFF 38 
Light t o  mediun grey, massive bedded, moderately 
fol iated, 60% si l iceous f e l s i c  fragments t o  
Zcm, round-elongate i n  s imi la r  f e l s i c  matr ix with 
1-3% quartz c rys ta ls  and eyes t o  0.5m, fragments 
Less comnon i n  mi t centre. 

Structure: 
Fragments possible cataclast ic i n  or ig in .  
CAB 75' f o l i a t i o n  a 131.5m 

Mineral izat ion 8 Alterat ion: 
5% pyrite,minor sphaler i te increasing with depth, 
minor ca l c i t e  veins pa ra l l e l  fo l ia t ion ,  minor 
c h l o r i t e  along fractures. 

FELSIC ASH TUFF 4AP 
Light grey, aphanitic t o  very f i n e  grained. 

Structure: 
Cataclastic fragmented texture 
CAB 80' fo l iat ion,rare gouge a 55' 

Mineral izat ion 8 Alterat ion: 
3-5% p y r i t e  increasing with depth, minor 
sphalerite, moderately s i l i c i f i e d ,  weakly 
c h l o r i t i c  and calcareous. 

FELSIC ASH TUFF/TUFF BRECCIA 4A/4C 
Light t o  mediun grey, f i n e  grained t o  
aphanitic, massive t o  moderately fol iated, up t o  
60% f e l s i c  fragments i n  s imi la r  f e l s i c  matrix. 
Fragments round-elongate t o  i r regu lar  i nd i s t i nc t  
shaped, generally less than 5cm l oca l l y  t o  lOcm, 
up t o  1% quartz c rys ta ls  and eyes, 1-5% L i t h i c  
wisps and fragments t o  lmn i n  s i l iceous t o  
s e r i c i t i c  matrix. 

FROM 
- 
Leng. 
(MI - 

1.93 
2.00 
2.40 

0.78 

Hole # : BC-90-01 

- 
CU 

PPM - 

77 
33 
27 
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- 
ZN 

PPM - 

359 
71 0 
684 

1285 

PAGE: 9 

- 
B A 

PPM - 

81 0 
970 
75 0 

780 

- 
AU 

PPB - 

44 
62 
18 

34 

- 
AS 

PPM - 

86 
R 
83 

126 

- 
M I  

PPM - 

3 
4 
4 

5 

- 
Cu/Zn 
RAT I 0  - 

17.66 
4.44 
3.80 

28.81 
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FROM 
cn) 

. 

FALCONBRIDGE LTD 

DESCRIPTION 

Structure: 
Local contorted fo l ia t ion ,  moderately f ractured a 
0-101 40-50' and pa ra l l e l  t o  fo l ia t ion .  Thin 
gouge along fractures and f o l i a t i o n  Locally. 
CAB f o l i a t i o n  80' a 134.1m179' @ 138.7m172' a 
143.7m CAB 
sulphide bands 78' @ 134.5m,811 a 139.1mI 74' a 
144.0m 

Mineral izat ion & Al terat ion: 
Disseminated t o  20m bands semi-massive sulphide 
mineral izat ion pa ra l l e l  t o  fo l ia t ion ,  r i m i n g  
fragments and as matr ix f i l 1 , gemra l l y  appears 
recrys ta l l i zed with i r regu lar  shaped aggregates 
t o  lcm, mainly pyr i te,  sphaler i te with Lesser 
chalcopyr i te and galena, also along 
fractures-especial ly chalcopyr i te 10-20' 
subperpendicular t o  f o l i a t i on .  
Moderately s i l i c i f i e d ,  strongly se r i c i t i zed  u i t h  
c l ay  and talc,  local  c h l o r i t e  as i r regu lar  
patches o r  along fractures c m l y  u i t h  
chalcopyr i te 

133.18- 136.13 
FELSIC TUFF BRECCIA 
10% pyr i te ,  2% sphalerite, 1% 
galena, minor chalcopyrite, loca l  
semi-massive in terva ls  t o  15m 
with 15% pyr i te ,  5% sphaler i te 

Mineral izat ion & Al terat ion: 
Strong blue-grey ser ic i te ,  
weakly calcareous 

136.13- 137.82 
FELSIC ASH TUFF 
Mottled green t o  grey 
7-2% p y r i t e  and up t o  1% 
sphalerite, ra re ly  as Icm 
bands, minor chalcopyr i te a l l  
decreasing with depth. Strong 
pervasive ch lo r i t i za t i on  becoming 
str ingers below 137.23111 

AVE . 
VA14514 
VA14515 
VA14516 

VA14517 

FROM 

Hole # : BC-90-01 

- 
PB 

PPM - 

0.479 
1.02% 
0.60% 
0.11% 

0.37% 

- 
ZN 

PPM - 

1.081 
1 .24% 
0.94% 
0.08% 

0.53% 

PAGE: 10 

- 
BA 

PPH - 

0.090 
0.10% 
0.08% 
0.09% 

0.09% 

- 
AU 

PPB - 

0.061 
0.103 
0.103 
0.034 

0.034 

- 
AS 

PPH - 

0 

- 
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PPH - 

0 

- 
Cu/Zn 
RATIO - 

15.79 
17.88 
22.95 
20.00 

10.17 
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DESCRIPTION 

137.82- 139.32 
FELSIC LAPILLl TUFF 
F ragmts  to  Zcm,si 1 iceous t o  
se r i c i t i c  with depth (green t o  
blw-grey). 
5% pyrite, 1% sphalerite, 0.5% 
galena, minor chalcopyrite, 
generally disseminated, but bands 
to  3cm i n  lower 2Ocm 
138.38-138.60 Mafic Intrusive 
Black, f ine grained, calcareous, 
2% pyrite, t%B 62' contacts 

139.32- 140.00 
FELSIC ASH TUFF 
~ p p l e  green to  grey with 
depth, minor quartz veins to  4un 
with coarse grained sulphides, 
contorted f o l i a t i m  at  base 
40% pyrite, 4% sphalerite, 1% 
galena, 0.5% chalcopyrite i n  
semi-massive bands t o  2 0 n  
including 139.67-139.87111 (pyr i te  
band with sphalerite a t  base). 

140.00- 141.91 
FELSIC ASH TUFF 
Breccia texture i n  upper half  
grading t o  massive with 
depth, fragments siliceous to  
chert tu f f ,  moderately blue-grey 
sericite, turquoise wisps i n  
centre, minor quartz veins, pods 
4% pyrite, 0.5% sphalerite, minor 
galena. 

141.91- 143.85 
FELSIC ASH TUFF 
Light green, 1-5% quartz crystals 
t o  0.5m, moderately ch lor i t ic ,  
weakly calcareous, increasing 
shearing with depth, CAB 
731-contact. 1% pyri te, trace 
chalcopyrite. 

- 
Leng. 
( M I  - 
1 .50 

0.68 

1-91 

1.94 

Hole # : BC-90-01 

- 
PB 

PPM - 
0.37% 

2.07% 

0.22% 

0.02% 
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- 
AU 

PPB - 
0.034 

0.260 

0.034 

0.034 

- 
Cu/Zn 
RATIO - 
4.90 

14.62 

9.68 

33.33 
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DESCRIPTION 

143.85- 144.94 
FELSIC TUFF BRECCIA 
Fragments t o  3cm,strong 
cataclast ic textures. 
7% pyr i te,  < 1% sphalerite, minor 
chalcopyrite and galena. 
144.53-144.94 Fault, brecciated 
wallrock and quartz veins u i t h  
gouge, CAB 40' upper contact 

FELSIC ASH TUFF 4A 
Mediun grey t o  green-grey with depth, massive 
bedded, strongly fol iated, up t o  2% quartz 
c rys ta ls  and eyes t o  0.5mn, 0 4 %  grey-green wisps 
t o  str ingers i n  s e r i c i t i c  matrix. 

Structure 
Sheared upper BScm, gouge a t  base (CAB 45' ) wi t h  
CAB 60-70' fo l ia t ion .  
CAB 79' quartz vein with sulphide band 148.90111 

Mineral izat ion & A l te ra t ion  
Moderately s i l i c i f i e d ,  moderately blue-grey 
se r i c i t i zed  i n  upper ha l f .  Un i t  becoming less 
a l te red u i t h  depth. Minor chalcopyrite, 
sphalerite, galena and 5% pyr i te,  1% quartz veins 
u i t h  increased sulphides along fractures and 
perimctres. 

WARTZ PHYRIC FELSIC ASH TUFF 4 M  
Mediun grey, massive bedded, f ine-grained, 
strongly fol iated, 5% quartz c rys ta ls  and eyes t o  
0.5mn, 5% possible feldspar t o  lmn i n  s e r i c i t i c  
matrix, Local l i g h t  green bands t o  15m-possible 
l a p i l l i .  

Structure 
CAB 68' f o l i a t i o n  @ 15O.lm and 72' a 154.9111 

Mineral izat ion & A l te ra t ion  
5% p y r i t e  u i t h  loca l  narrow in terva ls  t o  lo%, 
minor chalcopyrite, sphalerite, galena, ra re ly  t o  
5mn bands pa ra l l e l  fo l ia t ion ,  weakly 
ser ic i t i zed,  t h i n  ch l o r i t e  str ingers u i t h  

Hole fir : BC-90-01 

- 
ZN 

PPN - 
1.60% 
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0.53% 

652 
2492 
141 1 

7 
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MI 

PPB - 
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58 
58 
50 

6 
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27 

- 
Cu/Zn 
RATIO - 
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3.93 
4 . n  
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1.84 
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148 
86 
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113 
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Cu/Zn 
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0.94 
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6.66 
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4.54 
4.59 
6.33 
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4.10 

22.74 

- 
ZN 

PPM - 
553 

1797 
581 
645 

0.36% 

1101 

1431 

1695 
374 
865 
269 
988 
789 
592 

235 1 
632 

1206 

- 
B A 

PPM 

- 
AG 

PPM 

- 
AU 

PPB - 
29 

3 
16 
6 
6 

17 

35 

51 
38 
27 
16 
8 

29 
8 
8 
8 
8 

- 

FROM 
(MI 

DESCRIPTION FROM 

sulphides. 

154.88- 155.50 
WARTZ VEIN 
1% galena, minor sphaler i te along 
fractures, louer contact a 42' 

156.80- 161.73 
WARTZ VEIN STOCKWORK 
60% quartz veins t o  0 . M  
wide, t h i n  ch l o r i t e  selvages, 
rare galena and sphaleri t e  
CAB 40-501, 10' veins 

FELSIC ASH TUFF 4A 
Light grey, nmssive bedded, strongly fol iated. 
1-5% c h l o r i t i c  wisps, 4 %  quartz c rys ta ls  and 
eyes t o  O.25mn i n  fine-grained t o  aphanitic 
s e r i c i t i c  t o  s i l iceous matrix. Possible l a p i l l i  
i n  lower lm 

Structure 
CAB 721 f o l i a t i o n  a 164.3111 
CAB 70-75' quartz veins pa ra l l e l  f o l i a t i o n  

Mineral izat ion 8 A l te ra t ion  
3% pyr i te ,  minor galena and sphaler i te with 
quartz veins t o  5cm between 163.85-163.91 and 
164.3111. Weakly se r i c i t i zed  and s i l i c i f i e d  

FELSIC ASH TUFF 4A 
Medim grey, massive bedded, strongly f o l i a t ed  
0 4 %  quartz crystals and eyes t o  0.25mn, 0-3% 
grey l i t h i c  wisps, 0-10% c h l o r i t i c - s e r i c i t i c  
aggregates t o  0.5mn i n  f i n e  grained s e r i c i t i c  
matrix. 

Structure 
CAB f o l i a t i o n  72' a 169.2m,718 a 177.8n1, 70' 
a 183.91n,n' a 185.41~ 
181.70-182.30111 fracture zone, minor gouge, 
CAB 20' and 50' 

Mineral izat ion 8 A l te ra t ion  



BIRK CREEK (1990) FALCONBRIDGE LTD Hole # : BC-90-01 

FROM 
(M) 

DESCRIPTION 

-- -- - - 

7% pyr i te,  minor sphalerite, galena and trace 
chalcopyrite, ra re ly  t o  2cm bands. 
4 %  quartz veins t o  2cm pa ra l l e l  f o l i a t i o n  or  
CAB 0-20' wi th minor pyr i te,  sphalerite, galena 
Ueakly ser ic i t i c ized,  Locally weakly calcareous 
and c h l o r i t i c  along fractures increasing with 
depth. 

186.12- 186.31 
FAULT ZONE 
Gouge and fractured core a 
60-70' CAB, increasing pervasive 
ch lo r i t i za t i on  with depth, p y r i t e  
and trace chalcopyrite 

MASSIVE SULPHIDE 4~ 
70% sulphide, coarse grained t o  Zcm, sheared and 
recrys ta l l i zed i n  ch l o r i t i c ,  quartz and s e r i c i t i c  
al tered intermediate volcanic (?),massive t o  
weakly fol iated, lower contact gradational over 
5cm 

Structure 
CAB f o l i a t i o n  6S1 

H imra l i za t i on  8 Al tera t ion  
60% pyr i te,  10% sphalerite, 5% galena, and minor 
chalcopyrite, trace mariposi t e  

FELSIC ASH TUFF 4Ads 
Hediun green, f i ne  grained, massive 
bedded, moderately t o  strongly fol iated. 
10-20% feldspar c rys ta ls  and aggregates t o  
0.5mn, 5% c h l o r i t i c  wisps t o  lmn, minor quartz 
crystals and eyes t o  lmn i n  f i ne  grained 
s e r i c i t i c  matrix. 

Structure 
Fractured core upper 70cm a 55' 
Fracture zone 199.10-200.5h, 30' and ml, 
ca l c i t e  and ch lo r i t e  along fractures 
CAB f o l i a t i o n  62' GI 196.3m,711 203.3111 
CAB sulphide bands 70' 194.73m,201 198.86m, 74' a 
201 .6m,671 a 205.9111 

FROM 
- 

CU 
PPM - 

0.66% 

0.45% 
0.04% 

231 
38 
46 
25 

289 
32 
94 
91 
73 

- 
PB 

PPM - 

4.32% 

5.14% 
0.30% 

1529 
805 
495 

1390 
5400 
301 

2016 
1427 
740 

- 
ZN 

PPM - 

8.68% 

2.80% 
0.49% 

1484 
516 
593 
668 

61 00 
466 

1498 
2390 
1091 
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- 
B A 

PPM - 

0.01% 

0.05% 
500 
440 
300 
430 
460 
420 
460 
71 0 
610 
400 

- 
AU 

PPB - 

48C 

34: 
34 
6 
6 
8 
6 

12 
14 
6 
8 
8 

- 
NI 

PPH - 

3 

1 
5 
4 
4 
4 
4 
6 
6 
6 
6 
5 

- 
Cu/Zn 
RATIO - 

7.0; 

13-81 
7.55 

13.47 
6.86 
7.20 
3.61 
4.52 
6.43 
5.90 
3.67 
6.27 

- 
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DESCRIPTION 

Mineralization 8 Alterat ion 
3 4 %  py r i t e  u i th  up t o  1% c o m b i d  sphalerite, 
galena and minor chalcopyrite i n  semi-massive 
bands t o  40m, generallly t o  Zan, minor 
pyrrhot i te with depth, increasing sulphides and 
thickness of bands with depth. 

Moderately chlor i t ized as pervasive to  
irregular stringers with sulphide bends,neakly 
calcareous and minor ca lc i te  microveins paral lel  

foliation,lX quartz veins g m r a l l y  to  
&m,often boudinaged and/or folded para1 l e l  
foliation,with ch lor i te  selvages and coarse 
grained sulphides along margins or fractures. 

187.19-191 .Ern semi-massive sulphide bands t o  
4an 191.75-202.5h semi-massive sulphide bends t o  
6an 202.56-206.9% semi-massive sulphide bands t o  
40cm 

205.18- 205.58 
SEMI-MASSIVE SULPHIDES 
25% py r i t e  with sune 
pyrrhotite, 4% sphalerite, 1% 
galena and minor 
chalcopyrite, local massive bands 
to  4cm 

205 -58- 206.22 
INTERMEDIATE ASH TUFF 
5% massive sulphide bands t o  4cm, 
mainly pyr i te  and sphalerite, 
lesser galena, minor chalcopyrite 

206.22- 206.35 
MASSIVE. SULPH IDES 
60% py r i t e  with some pyrrhoti te, 
5% sphalerite, 2% galena, minor 
chalcopyrite, brecciated 

MASSIVE SULPHIDES 4nk? 
70% py r i t e  u i th  pyrrhotite, 10% sphalerite, 
3% galena, 0.5% chalcopyrite i n  strongly 
chlor i t ized and neakly ser ic i t ized i n t e m d i a t e  
volcanic (?I.  

FROM 
- 

Leng. 
cn I - 

1.17 

0.64 
0.42 

- 
PB 

PPM - 

1.45% 

507 
7.29% 

- 
ZN 

PPM - 

1.94% 

925 
5.12% 

- 
BA 

PPM - 

110 

490 
0.01% 

- 

- 
AG 

PPM - 

6.8 

0.8 
36.3gl 

- 
AU 

PPB - 

97 

6 
34: 

- 
Cu/Zn 
RATIO - 

5.14 

24.12 
14.34 

- 
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FROM 
cn) 

207.41 

. 

221.35 

CAB 66l lower contact 
Footuall ch l o r i t i zed  f o r  20cm 

FELSIC ASH TUFF 4A 
Mediun green, f i n e  grained, massive bedded, 
moderately t o  strongly fol iated. 5-10% 
c h l o r i t i c  fragments t o  O.Snm,minor quartz 
crystals and eyes t o  Imn i n  c h l o r i t i c  matrix. 10% 
f e l s i c  t u f f  in te rva ls  t o  3.0m th ick  
increasing u i t h  depth. 

Structure 
CAB f o l i a t i o n  
601 a 211.&11,63' a 221.2111 

Mineral izat ion 8 Al tera t ion  
Moderately ch l o r i t i zed  as t h i n  str ingers along 
f o l i a t i o n  and as aggregates i n  matrix, 
ueakly calcareous with microveins para l le i  
fo l ia t ion .  Ueak hornfels with 3% spotted 
mscov i t e -b i o t i t e  aggregates. 
5 - w r i t e ,  minor pyrrhot i te,  minor 
sphalerite, galena, chalcopyrite i n  bands t o  
3cm, 7% p y r i t e  i n  Lower 4.5~1. 
Sulphide bands i3 214.52m (2cm), 214.81111 
(2cm), 216.43111 (3cm), 218.81m (3m) 
214.14-214.30 brecciated quartz veins 

209.30- 212.30 
FELSIC ASH TUFF 
Light green/grey, strongly 
fol iated, 1% quartz eyes t o  2 n  
i n  s e r i c i t i c  f i ne  grained matrix 
Moderately ch l o r i  t i zed 

FELSIC ASH TUFF 4A 
Light grey, f i n e  grained, massive bedded, 
strongly fol iated, 1% quartz crystals and eyes i n  
s e r i c i t i c  matrix. 

- 
CU 

PPM - 
334 

278 
325 

433 
297 

1355 
151 

134 

- 
PB 

PPM - 

2356 

2613 
0.54% 

0.58% 
2513 

0.66% 
1942 

1941 

- 
ZN 

PPM - 

2565 

2175 
0.50% 

0.79% 
0.40% 
0.62% 
2433 

1899 

- 
B A 

PPM - 
640 

920 
720 

740 
81 0 
850 
870 

1100 

- 
AG 

PPM - 

1.8 

1.6 
3.1 

3.3 
1.6 
3.4 
1.2 

0.9 

- 
AU 

PPB - 

6 

6 
6 

59 
8 

57 
17 

39 

- 
N I  

PPM - 

6 

7 
7 

5 
4 
4 
3 

5 

- 

- 
Cu/Zn 
RAT I 0  - 

11.52 

11.33 
6.10 

5.20 
6.91 

17.94 
5.84 

6.59 
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FROW 
(MI 

DESCRIPTION 

Structure 
CAB sulphide band 70' a 2 2 1 . ~  

Mineral izat ion 8 Al tera t ion  
7% pyr i te,  ueakly s e r i c i t i c  and calcareous. 

FELSIC ASH TUFF 4A 
Mediun grey t o  brow, f i n e  grained, massive 
bedded, strongly fol iated, 5% ch lo r i t e - se r i c i t e  
aggregates t o  lmn, 15% mica s t r ingers  and 
aggregates i n  s e r i c i t i c  matrix. 

Mineral izat ion 8 A l te ra t ion  
4% pyrite,weakly ch l o r i t i zed  increasing with 
depth. 

FELSIC ASH/DUST TUFF 4A 
L ight  grey, f i ne  grained t o  aphanitic, massive 
bedded, strongly fol iated. 
1% quartz crystals and eyes t o  0.5mn, 5% white 
aggregates (feldspar ?) i n  s i l i ceous -se r i c i t i c  
matrix. 
Weak hornfels with up t o  10% mica wisps t o  
s t r ingers  pa ra l l e l  fo l ia t ion .  

Structure 
CAB 71' f o l i a t i o n  a 228.2~ 

Mineral izat ion 8 A l te ra t ion  
5% p y r i t e  t o  rare lcrn bands with c h l o r i t e  
and quartz, weakly c h l o r i t i c  and calcareous. 

FELSIC ASH TUFF 4A 
Mediun green/grey, f i n e  grained, massive 
bedded, weakly fol iated; 
5 k h l o r i t e  wisps t o  0.5mn8 minor quartz i n  
s e r i c i t i c - c h l o r i t i c  matrix. 

Structure 
CAB sulphide bands 66' a 23l.lOm, 81' a 236.69m8 
61' a 2 4 i . m  

Mineral izat ion 8 A l te ra t ion  
5% pyr i te ,  0.5% sphalerite, minor galena and 

FROW 
- 

CU 
PPM - 

134 

1 83 
105 
216 

332 

- 
PB 

PPM 

- 
ZN 

PPM - 

2073 

1758 
1476 
2178 

0.37% 

- 
B A 

PPM - 

1100 

1100 
990 
980 

740 

- 
AU 

PPB - 

36 

48 
56 
57 

82 

- 
N I 

PPM - 

4 

5 
5 
5 

10 

- 
Cu/Zn 
RAT I 0  - 

6.07 

9.43 
6.64 
9.02 

8.23 



BIRK CREEK (1990) FALCONBRIDGE LTD 

FROM 
(M> 

DESCRIPTION 

chalcopyr i te i n  semi-massive bands t o  6un, 
generally less than 5m. 
Moderately chlor i t ized, loca l  l i gh t  grey bleached 
in terva ls  with more f e l s i c  zones. 
236.69-236.75111 Massive sulphide 
238-26-238.48111 Mul t ip le  semi-massive bands t o  6cm 
241.65-241.74111 Semi-massive sulphide with p y r i t e  
and chalcopyr i te and minor galena and sphalerite, 
abrupt change t o  sphaler i te r i ch  i n  loner ha l f .  

231.00- 231.49 
FELSIC ASH TUFF 
Light grey, f i ne  grained, 
s i l iceous 10% pyr i te,  3% 
sphalerite, 1% galena, minor 
chalcopyr i te i n  semi-massive 
bands t o  4cm. Moderately 
ch l o r i t i zed  as str ingers 
and aggregates, 1% quartz 
veins 

232.83- 233.90 
FAULT ZONE 
Gouge and fractured core a 
30-401,70' with ch l o r i t e  and 
minor ca l c i t e  

FELSIC ASH TUFF 4A 
Light-mediun grey, massive bedded, moderately 
fol iated. 
1% quartz c rys ta ls  and eyes t o  0.5m, minor 
ch l o r i t e - se r i c i t e  wisps t o  lm i n  cataclast ic 
a l te red matr ix with 40% fragments t o  2cm. 
Ueak hornfels with b i o t i t e  wisps and spots, o f ten  
r i m i n g  shear fragments 

Structure 
Sheared, f ractured with t h i n  gouge comnon 
pa ra l l e l  f o l i a t i o n  and 40-50' CAB, local  
contorted fo l ia t ion .  CAB 76' sulphide band 

FROM 
- 

Leng . 
(MI - 

0.49 

2.41 

2.66 
1-92 
2.77 
1.37 
2.56 
2.20 
1.00 

- 

Hole # : BC-90-01 

- 
w 

PPM - 

0.35% 

592 

380 
807 
257 
883 
62 

248 
5900 

- 
ZN 

PPM - 

2.70% 

0.63% 

0.34% 
1.41% 
235 1 

1.71% 
1365 
2092 

63300 
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- 
B A 

PPM - 

0.05% 

770 

660 
600 
760 
650 
780 
830 
600 

- 
At 

PPM - 

18.9g/ 

3 

1.9 
6.1 
1.6 
4.7 

1 
2.1 
71 

- 
AU 

PPB - 

68 

66 

88 
188 
82 
76 
54 
58 
34 

NI 
PPM - 

8 

5 

6 
5 
5 
4 
4 
4 
6 

Cu/Zn 
RAT 10 
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FROM 
(MI 

DESCRIPTION 

Mineral izat ion 8 Al tera t ion  
10% pyr i te ,  minor sphalerite, galena and 
chalcopyr i te semi-massive bends t o  2cm. 

247.51 - 247.70 
MASSIVE SULPHIDE 
30% pyr i te,  40% sphalerite, 5% 
galena, 3% chalcopyrite i n  
s i l i c i f i e d  fels ic.  
CAB 76' u#wr contact 

251.51- 253.20 
FAULT ZONE 
gouge and fractured 
core a CAB 40-50' ,0-100 ,contorted 
foliation,strong ser ic i t i za t ion .  

FELSIC ASH TUFF 4A 
Mediun grey, f i n e  grained, massive bedded, 
strongly fol iated, 1-3% quartz crystals and eyes 
t o  In i n  weakly banded s e r i c i t i c  matrix. 

Structure 
Ueak cataclast ic texture. 
CAB 72' f o l i a t i o n  @ 255.10m 

Mineral izat ion 8 A l te ra t ion  
3% pyr i te ,  moderately s e r i c i t i c  increasing with 
depth, moderately calcareous, microveins l i g h t  
ye l lou  c lay-s i  l i c a  pa ra l l e l  fo l ia t ion .  

258.12- 260.68 
MAFIC INTRUSIVE 
Dark green, 25% c h l o r i t i c  
hornblende crystals t o  2nn1 i n  
f i n e  grained grotmdnass, 
magnetic. Bleached c h i l l  margins 
t o  20cm. Contacts a 72' CAB 

FELSIC ASH TUFF (HORNFELS) 4A 
Banded t o  mottled grey t o  grey/broun, strongly 
fol iated, 0-5% quartz crystals and eyes t o  lmn, 
40% chlorite-nuscovite-biotite '@raggedn1 
porphyoblasts t o  Zmn, o f ten  elongate t o  i r regu lar  

FROM 

Hole # : BC-00-01 

- 
w 

PPM - 

270 
98 

- 
ZN 

PPM - 

0. 50% 
895 
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- 
B A 

PPM - 

1100 
1100 

- 
AG 

PPM - 
7 

AU 
PPB - 

106 
64 

- 
AS 

PPM - 

219 
125 

- 
NI 

PPM - 

5 
13 

- 
Cu/Zn 
RATIO - 

5.12 
9.87 
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FROM 
cn) 

. 

290.83 

293.22 

DESCRIPTION 

s t r ingers  forming crude gneissic f o l i a t i o n  
local ly.  Magnetic 
275.20-282.37111 ch lo r i t e  c l o t s  t o  6mn 

s t ruc ture  
CAB f o l i a t i o n  60' @ 264.7m,7O8 @ 269.&n,7S1 
284.3111, Locally wavy. 

Mineral izat ion 8 A l te ra t ion  
3% pyr i te ,  minor pyrrhot i te- increasing with 
depth. Weak s e r i c i t i c  and calcareous 
286.85-287.9h 
quartz stockworks, veins t o  2cm, bleached l i g h t  
green and s i l i c i f i e d  wallrock. CAB 20' veins. 
290.20-290.83m quartz stockworks and brecciated 
fragments i n  strongly s e r i c i t c  wallrock. 2% 
py r rho t i t e  and p y r i t e  

268.56- 270.92 
FELSIC DUST TUFF 
Light grey t o  green, banded 

279.30- 280.10 
FAULT ZONE 
Mainly f ractured core, minor 
gouge CAB 70-80' fractures 

FELSIC TUFF BRECCIA (HORNFELS) 4C 
Light grey, mt t led ,s t rong ly  fol iated, 70% fe l s i c  
L i t h i c  fragments t o  4cm, poorly sorted, i n  f e l s i c  
s e r i c i t i c  matrix. 

Structure 
CAB f o l i a t i o n  76' @ 292-4111 
CAB lower contact gwge 38' 

Mineral izat ion 8 A l te ra t ion  
Minor pyrrhot i t e  and pyr i te ,  weak1 y calcareous, 
minor quartz microveins. 

FELSIC ASH TUFF 4A 
Mediun grey/green, mottled,strongly fol iated. 
5% feldspar aggregates t o  0.5mnr minor quartz 
eyes and rare f e l s i c  l a p i l l i  t o  2cm i n  
s e r i c i t i c - s i  l iceous matrix. 
Moderately hornfels w i th  20% ch lo r i t e  c l o t s  t o  
5 m  and as st ingers pa ra l l e l  fo l ia t ion .  

FROM 

Hole # : BC-90-01 

- 
CU 

PPM - 

PAGE: 20 

- 
BA 

PPM - 
- 

AU 
PPB - 

- 
Cu/Zn 
RATIO - 
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FROM 
( M I  

DESCRIPTION 

Structure 
Minor gouge and fractures a 0-20'. 
CAB fo l i a t i on  80' 298.1m 

Mineralization 8 Alterat ion 
Minor pyrrhot i te and pyri te, 2% quartz-calcite 
veins with th in  ch lor i te  selvages 
298.67-299.50111 Quartz veins and pods,bleached and 
carbonetized Light brom wallrock alter ing 
previously brecciated intreval ( latest event). 
299.50-303.85m Strongly calcareous with 
disseminated crystals and microveins. 
303.85-304.80111 Bleached and s i l i c i f i ed ,  l ight  
green sawsaurite a f ter  ch lor i te  clots, lcm wide 
Light brom quartz vein running Length of 
interval (CAB 0'). 

End of hole 

Total amount of samples= 84 
Total length sampled = 142.74M 

FROM 

Hole # : BC-90-01 

- 
CU 

PPM - 
- 

PB 
PPM - 
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- 
AU 

PPB - 

- 

- 
AS 

PPM - 

- 

- 
Cu/Zn 
RATIO - 
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HOLE NUMBER: BC-90-01  

Sample From T o  L e n g t h  
(M> ( M I  (M) 

GEOCHEM. SHEET DATE: 2 6 - F e b r u a r y - 1 9 0 1  

S i 0 2  T i 0 2  A1203 Fe203 Mg0 Cd) Ma20 K2O P205 MnO Rb S r  Y Z r  N i  Be  Cu Z n  LO1 Cu/Zn Zn/Na ISHIKA ALUM ACNK 
w t X  w t X  w t X  u t X  u t X  w t X  w t  w t X  w t X  w t X  ppn ppn ppn ppn ppm #n ppn p p ~  w t X  R a t i o  R a t i o  A.I. A.I. A.I. 

HOLE NUMBER: BC-90-01  GEOCHEM. SHEET PAGE: 1 
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- 
B A 

PPM - 
81 0 
940 
770 
820 
830 
820 
970 
840 
800 
650 
75 0 

870 
960 

1100 
1200 

- 

- 
AU 

PPB 

- 
Cu/Zn 
RATIO - 
17.93 
24.44 
22.28 
9.35 
9.61 

16.07 
5.63 

17.81 
15.08 
9.26 

29.44 

38.38 
27.09 
33.45 
37.02 

FROM PB 
PPM 

ZN 
PPM 

AS 
PPM 

FROM 
(MI 

DESCRIPTION 

OVERBURDEN O/B 

ARGILLACEOUS FELSIC ASH TUFF 4A0 
Fine t o  mediun grained, mediun t o  l i g h t  
grey-green. Trace t o  I%, <2mn quartz phenocrysts, 
l o ca l l y  concentrated t o  3%. Occasional, 1-2X, 
less than 3cm elongated chert f e l s i c  fragmmts 
or ientated para l le l  t o  fo l ia t ion .  Ueakly 
c h l o r i t i c - s e r i c i t i c  matr ix with up t o  5% 
intercalated argil laceous canponent and l oca l l y  
up t o  15% as depicted by darker bands. Strongly 
arg i  Llaceous k t u e e n  24.0-25.0 metres (increasing 
dounhole). 

25.25-25.30 : CHERTY FELSIC TUFFITE 
Fine grained, Light grey, hard, wi th t race 
t o  0.5% sphalerite/galena and 1-2% p y r i t e  
along upper contact. Sharp contacts a t  70 
degrees t o  core axis. 

MINERALIZATION 8 ALTERATION : 
Trace t o  2% fracture control led and 
disseminated p y r i t e  with occasional up t o  0.5 cm 
p y r i t e  aggregates (cubes). Trace t o  0.25% 
sphaler i te and galena a t  16.3111, 16.8111, 17.7m, 
19.61n, 20.0111, 20.3111, 22.0111, 2.3m. 25.25111. 

Ueak t o  moderate pervasive se r i c i t i za t i on  

STRUCTURE : 
Faults: 
23.h: Fault s l i p  with gouge a t  35 degrees CAB 
24.3111: Fault s l i p  with gouge a t  40 degrees CAB 
24.5111: 5 cm f a u l t  wi th gouge a t  83 degrees CAB 
26.h: Fault s l i p  with gouge a t  50 degrees CAB 

Foliations: 
19.0111: 70 degrees CAB 
23.h: 75 degrees CAB 
26.0111: 80 degrees CAB 

WEAKLY ARGILLACEOUS FELSIC LAPILLI-ASH TUFF 480 
Fine t o  mediun grained, d i m  t o  l i g h t  
grey-green, dac i t i c  lap i  lli ash t u f f .  
Up t o  25% elongated f e l s i c  fragments 
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- 
Leng . 
(M) - 
1.00 
1 .oo 
1-00 
1-00 
1-00 
1.10 

1.10 
0.80 

1-00 
1-00 
1 .oo 

- 

- 
PB 

PPM - 
2900 
1 683 
427 
275 
965 
289 

338 
219 

92 
71 5 
833 

- 

- 
B A 

PPM - 
780 
930 

1100 
1100 
1000 
960 

980 
960 

890 
940 
960 

- 

- 
AU 

PPB - 
32 
4 1 
16 
14 
24 
19 

22 
23 

26 
14 
16 

- 

FROM 
(MI 

DESCRIPTION FROM CLJ 
PPM - 

1368 
400 
131 
101 
1 50 
108 

144 
88 

85 
84 

108 

- 

Cu/Zn 
RATIO 

stretched para1 l e l  t o  f o l i a t i o n  imparting a 
streak, discontinuous banded apearance. Poorly 
v i s i b l e  fragment outlines. Traces t o  I%, 4mn 
quartz phenocrysts. Ueak t o  moderately 
s e r i c i t i c / c h l o r i t i c  matr ix with up t o  5%, l oca l l y  
stronger, intercalated arg i  1 laceous component. 
Trace - 3% wispy ch lor i te .  Trace t o  3% 
dissmeinated/fracture control  led p y r i t e  
mineral izat ion and loca l  up t o  1 cm p y r i t e  
aggregates. 
Poorly def ined (gradational) upper and Lower 
contact. Strongly quartz veined from 30.7-31.2111 
with Local quartz f looding along ve in  margins. 

MINERALIZATION & ALTERATION: 

30.7-31.2m: Quartz veins with 2-3% pyr i te ,  
t race t o  0.25% galena, and trace sphalerite. 

STRUCTURE : 

Fo l i a t i on  
37.0111: 72 degrees CAB 

FINE GRAINED FELSIC ASH TUFF 4A 
Fine grained, mediun t o  l i g h t  grey lldaciticl@ ash 
t u f f .  Occasional, up t o  1.5 cm, elongated 
cherty f e l s i c  fragments stretched pa ra l l e l  t o  
f o l i a t i o n  with up t o  15% fragments over the l as t  
0.5 metre. Weakly ch l o r i t i c ,  traces wispy 
ch lor i te .  Trace t o  1% f i ne  disseminated 
pyr i te.  

MINERALIZATION & ALTERATION: 
36.6-38.5: Ueak t o  moderate pervasive 
ser ic i t i za t ion .  

STRUCTURE : 
Fol ia t ion  
37.h: 72 degrees CAB. 

WEAKLY ARGILLACEOUS FELSIC ASH TUFF 4A0 
Mediun grained t o  Locally f i ne r  grained, mediun 
t o  l i g h t  grey-green ash t u f f .  Local streaky 
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FROM 
(MI 

. 

DESCRIPTION 

appearance - suggestive o f  a Lapi lli ash tuf f(?).  
2-4X, Less than 2cm strongly stretched f e l s i c  
fragments imparting a streaky, banded appearance. 
Mediun grained c h l o r i t i c / s e r i c i t i c  matrix, wi th 
up t o  7% intercalated argil laceous conponent, 
increasing s l i g h t l y  between 44.0-45.0 metres. 
Overall, up t o  3% f i n e  disseminated p y r i t e  with 
Local up t o  5% p y r i t e  % t r i n g e r ~ ? ~ ~ .  P y r i t i c  
"stringers8I contain up t o  1% pyrrhot i te,  t race - 
0.25% sphaler i te and galena. Minor quartz 
stringers. 

Un i t  appears t o  coarsen dom hole 
with local, t h i n  l%edded(?)ll f i n e  grained ash 
horizons over the f i r s t  metre. Possible 
bedding pa ra l l e l  t o  f o l i a t i o n  a t  70 degrees CAB. 

MINERALIZATION 8 ALTERATION: 

41.5-42.01n: P y r i t i c  str ingers (5%) up t o  4cm, 
average l.0cm containing traces - 0.25% 
sphaler i te traces - 0.15% galena. 

43.6-43.7m: Py r i t i c / py r ro t i t e  s t r inger  (2%) trace - 0.2% sphalerite. 
47.lm: lcm p y r i t e  s t r inger  (50%). 
50.6-50.h: P y r i t i c  str ingers (5%) up t o  2cm with 

traces - 0.25% sphalerite/galena. 
51.5-51.h: Fracture control led p y r i t e  (5%), 

sphaler i te (0.25%), galena (0.25%). 
52.5-52.7111: Str inger p y r i t e  (3%) trace - 0.25% 

sphaler i te and trace - 0.2% galena. 
53.5-53.6m: Fracture control led 08stringer08 

p y r i t e  (2%), pyr rhot i te  (el%), chalcopyr i te 
(0.3%), sphaler i te (0.2%). 

Weak pervasive se r i c i  t i z a t i o n  and Local f rac ture  
control  led  c a r h a t  i za t i on  

STRUCTURE 
Foliation: 
41.5m: 70degrees CAB. 
47.h: 65degrees CAB. 
54.5111: 78degrees CAB. 
Faults: 
51.5-51.8:Brecciated. 
61.5-61.55: Fault  s l i p  60 degrees CAB 

FROM 
- 

CU 
PPM - 
239 
86 

1 74 
56 
37 

1 73 
48 
5 1 
52 

2977 
281 

2522 
92 

- 
PB 

PPM - 
13400 

191 
606 
656 
260 

1284 
307 
393 
499 

8700 
726 
979 
750 

- 
B A 

PPM - 
860 
860 

1100 
1100 
1100 
1100 
1100 
1100 
970 

1000 
1200 
1100 
1200 

- 
AG 

PPM - 
16.1 
0.5 
1.1 
0.9 

1 
1.7 
0.9 
1.2 
1.6 

40.1 
2.1 
4.5 
1.3 

AU 
PPB - 
54 
19 
24 
24 
19 
3 1 
24 
22 
3 1 
61 
36 
35 
18 

- 
AS 

PPM 

- 
NI 

PPM - 
6 
5 
6 
6 
6 
7 
8 
6 
7 
5 
5 
5 
4 

- 
Cu/Zn 
RATIO - 

1.29 
12.22 
7.33 
8.60 
9.02 

14.03 
8.54 
7.07 
4.15 

18.29 
12.36 
41.88 

5.55 
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FROM 
(M) 

55.00 

66.60 

---  

DESCRIPTION 

(cross-cutt ing fo l ia t ion) .  

ARGILLACEOUS FELSIC LAPILLI TUFF 480 
Simi lar t o  previous from 26.7-36.8111. Fine t o  
mediun grained, mediun t o  Light grey-green/brown 
11dacitic18 Lapi l l i - ash  t u f f .  Variably colour 
banded appearance of h igh ly  stretched 
l a p i l l i  fragments pa ra l l e l  t o  f o l i a t i on .  Up t o  
25% stretched Wac i t i cu  t o  r y h o l i t i c  lap i  lli. 
Fragment out l ines poorly defined with overal l  
mottled-banded appearance. Se r i c i t i c / ch l o r i t i c  
matr ix w i  t h  minor intercalated arg i  1 laceous 
carponent and y, t o  1% c h l o r i t e  wisps. Rare, up 
t o  2%, 4 . 5 m  quartz phenocryst1s. Trace - 3% 
f i n e  disseminated/fracture control  led (wispy) 
p y r i t e  increasing doun hole. Occasional, Less 
than 2cm wide py r i t e  bands or  K s t r i n g e r ~ ~ ~  with 
loca l  ch l o r i t e  developed along p y r i t i c  zones. 
Weak t o  very weak b i o t i t e  development comnonly 
associated with py r i t e  8owisps11 (discontinuous 
fracture- f i l l i n g  pyr i te).  

MINERALIZATION 8 ALTERATION 
61.8-61.9111: P y r i t i c  llstringersll 6% pyr i te ,  trace 

- 0.25% sphalerite/traces ch lor i te .  
63.2-63.3111: P y r i t i c  llstringer@l - 5-10% pyr i te,  

t race - 0.25% sphalerite. 
65.9111: 2cm py r i t e  %tringerI1 (7% pyr i te,  trace 

sphalerite). 

Ueak pervasive ser ic i t i za t ion ,  Local f racture 
control  led  carbonate al terat ion. 

STRUCTURE 
Fol iat ion: 
57.0111: 64 degrees CAB. 
63.0111: 75 degrees CAB. 
66.0111: 74 degrees CAB. 

FELSIC LAPILLI - ASH TUFF 48 
Simi lar t o  previous without argil laceous 
component. Light t o  mediun grey, brow, banded 
appearance. Up t o  30%, <5an f e l s i c  fragments 
strongly stretched pa ra l l e l  t o  fo l ia t ion .  
Banded appearance - suggestive o f  l a p i l l i  with 

Hole # : BC-00-02 

- 
CU 

PPM 

- 
PB 

PPM - 
1270 
736 
461 
698 
789 
462 

3700 
362 
320 

490 
343 
405 

4700 
894 

1463 

- 
ZN 

PPM - 
1253 
674 
762 
954 

1402 
483 

3800 
390 

1337 

654 
422 
631 

10400 
743 

3100 

PAGE: 5 

- 
BA 

PPM - 
1200 
1100 
1100 
1200 
1200 
1200 
1200 
1100 
1300 

1200 
1200 
1200 
1200 
1200 
1200 

- 
AG 

PPM - 
1.5 
1.3 
0.9 

1 
1.2 
0.9 
3.9 

1 
1.2 

1.3 
1.1 
1.2 

8 
1.6 
2.5 

- 
AU 

PPB - 
32 
26 
30 
28 
39 
12 
60 
38 
33 

36 
37 
49 
88 
88 
75 

- 
N I 

PPM - 
5 
5 
5 
6 
5 
7 
7 
5 
5 

6 
4 
5 
5 
6 
5 

- 
Cu/Zn 
RAT I0 - 
6.00 

10.25 
8.52 

10.67 
5.01 

10.89 
3.58 

14.10 
7.02 

8.79 
10.21 
7.61 
1.23 

11.44 
5.49 
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FROM 
(MI 

DESCRIPTION 

fragment ou t l ines  comonly obscured i n  the 
m t r i x .  Local ly up t o  5 7 %  p y r i t i c  bands or  
% t r i n g e r ~ ~ ~  t o  0.25% sphalerite/galena associated 
with I lstr inger" zones. Overall up t o  3% f ine  
disseminated and f rac ture  control led pyr i te.  
Py r i t e  along fractures are o f  ten discontinuous 
and wispy i n  appearance. Traces t o  1% b i o t i t e  i s  
o f ten  associated u i t h  p y r i t i c  uisps. 

Mineral izat ion 8 Alteration: 
66.6-84.5111: Ueak pervasive ser ic i t i za t ion .  
70.65-70.75111: 5% pyr i te,  trace - 0.25% 
sphaleri te/galena. 
71.8-72.0111: 2-3% pyr i te,  trace - 0.25% 
sphalerite/galena. 
75.5m: 0.5cm p y r i t e  s t r inger  (2-3% py, t race - 
0.25% galena/sphalerite. 

FINE GRAINED CHERTY FELSIC ASH TUFF 4AP 
Mediun t o  Light grey, f i n e  grained, s l i g h t  
breccieted appearance. Moderate t o  wel l  
developed f o l i a t i on .  Up t o  5% f i ne  grained 
disseminated and f rac ture  control  led  pyr i te,  u i  t h  
t race f i n e  grained galena. Local quartz 
str ingers u i t h  p y r i t e  f r un  85.5111 t o  86.3m. 

MINERALIZATION 8 ALTERATION: 
Ueak pervasive ser ic i t i za t ion .  

Fol iat ion: 
85.0111: 80degs CAB. 

FELSIC LAPILLI - ASH TUFF 40 
Simi lar t o  previous f run  66.6-84.5111. Mediun t o  
Light grey. Mediun f i n e  grained @@daci t i c "  
l a p i l l i  t u f f .  Up t o  20% strongly stretched 
f e l s i c  f ragmcnts. Streaky discontinuous banded 
appearance with mott led fragment outlines. Up t o  
3% f i n e  disseminated and fracture control led 
pyr i te.  Py r i t e  along f o l i a t i o n  fractures are 
o f ten  discontinuous g iv ing  a wispy appearance. 

MINERALIZATION 8 ALTERATION: 
Ueak pervasive ser ic i t i za t ion .  Local f rac ture  
cont ro l led  carbonatization. 

FROM 
- 

UJ 
PPM - 
41 
26 
24 

122 
83 

- 
PB 

PPM 

- 
2N 

PPM - 
434 
209 
420 

1486 
1255 

- 
BA 

PPM - 
1300 
'1400 
1400 
1300 
1300 

- 
AG 

PPM - 
1 

0.9 
0.8 
1.5 
1.4 

- 
AU 

PPB 
AS 

PPM 

- 
Cu/Zn 
RATIO - 
8.63 

11.06 
5.41 
7.59 
6.20 
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- 
AU 

PPB - 

207 
56 
45 

- 
AS 

PPW - 

166 
40 
36 

- 
N I 

PPM - 

4 
5 
5 

- 
cu/Zn 
RAT I 0  - 

31.40 
8.95 

18.22 

- 
CU 

PPM - 

114 
67 
49 

- 

- 
PB 

PPM - 

607 
461 
156 

- 
AG 

PPM - 

4.2 
1.5 

1 

DESCRIPTION 

STRUCTURE 
Foliation: 
97.0m: 68 degrees CAB. 

Fault: 
92.8-93.0111: with f a u l t  gouge a t  40 degrees CAB 
crosscutting fo l ia t ion .  
95.6111: Fault s l i p  a 40 degrees CAB crosscutting 
fo l ia t ion .  

CHLORITIC FELSIC ASH TUFF 4A 
Fine t o  mediun grained, mediun t o  Light 
grey-green dac i t i c  ash t u f f .  Occassional, up t o  
3X, <2mn quartz phenocrysts. Ueak 
se r i c i t i c / ch l o r i t i c  matr ix with weak brounish, 
wispy b i o t i t e  developnmt. Trace t o  3% f ine  
disscminated/fracture cont ro l led  pyr i te .  Pyr i te  
along fractures (micro-f ractures) i s  o f  ten 
discontinuous and resembles w r i t i c  wisps. 
Moderate t o  wel l  developed f o i i a t i on  

MINERALIZATION 8 ALTERATION: 
97.6-102.75111: Weak pervasive se r i c i  
97.6-102.75m: Ueak f rac ture  control  
carbonatization. 

STRUCTURE 
Foliation: 
98.h: 68 degrees CAB. 

INTERMEDIATE ASH TUFF 3A 

t iza t ion .  
led  

Fine grained, mediun green-grey andesi t ic ash 
t u f f  with minor intercalated argil laceous 
component, tending t o  be concentrated i n  loca l  
darker bands. Up t o  4X, <2cm strongly stretched 
quartz and/or quartz-carbonate c l o t s  
(fragments?), and local  Less than 1.5cm, dark 
green c h l o r i t i c  fragments (frame?). Trace t o  3% 
f i ne  disseminated p y r i t e  from 107.2-107.6111. 
Moderately c h l o r i t i c  - weakly s e r i c i t i c  f i ne  
grained matrix. Moderate t o  wel l  developed 
fo l ia t ion .  

MINERALIZATION 8 ALTERATION: 
107.2-110.3m: up t o  20% f i n e  grained p y r i t e  

w i th in  a quartz-carbonate-chlorite al tered 
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FROM 
(MI 

110.30 

112.10 

. 

DESCRIPTIOW 

-- 

zone 
108.5-108.8111: thin, < 1 cm p y r i t e  bands 

102.75-110.31n: Weak pervasive ser ic i t i za t ion .  
102.E-110.3m: Weak f rac ture  cont ro l led  

carbonatization. 
107.0-110.0m: Patchy, intense quartz - 

carbonate ch lo r i t e  a1 terat ion. 
STRUTURE 
Fol iat ion: 
104.0m: 67 degrees CAB. 
106.h: 75 degrees CAB. 

FINE GRAINED HAFIC INTRUSION 7R 
Dark green. Moderately magnetic with traces t o  
1% magnetite. Weak f rac ture  control  led/spotty 
(carbonate knots) carbonate. Massive, 
non-fol iated with sharp upper and Lower contacts 
a t  38 and 52 degrees t o  core axis. 

INTERMEDIATE ASH TUFF 3A 
Mediun t o  Light grey-green, mediun t o  f ine  
grained llandesitic-daciticl~ ash t u f f .  Trace t o  
lo%, Less than 2cm f e l s i c  fragments, increasing 
downhole, occasional quartz phyr ic f e l s i c  
fragments. Fine t o  mediun grained 
s e r i c i t i c / c h l o r i t i c  matrix with up t o  7X, <lmn 
mott led feldspars and occasional, <3mn quartz 
phenocrysts. Locally, weak c h l o r i t e  developed 
along feldspar rims, along micro fractures and as 
c h l o r i t e  wisps. Fracture control  l ed  
quartz-carbonate and quartz-carbonate c l o t s  over 
the i n i t i a l  3-4m. Up t o  3% f i n e  grained 
disseminated and fracture-control  led  pyr i te.  
Nunerous discontinuous p y r i t i c  f ractures (unspy 
appearance) becomes increasingly mott led (no 
d i s t i n c t  textures) towards the Lower contact. 
Weak, wispy b i o t i t e  developnmt. Minor (4Ocm) 
f i n e  grained, dark green maf i c  intrusions 
(dyklets) a t  118-4111, 119.1m, 119.4111. 

MINERALIUTIOW 8 ALTERATION: 
112.1-131.0111: Weak pervasive ser ic i t i za t ion .  
112.1-116.h: Weak f rac ture  control  led/pervasive 
ch lor i t i za t ion .  
112.1-116.1m: Weak f rac ture  cont ro l led  
carbonatization. 

FROM PB 
PPM 

- 
ZN 

PPM - 
- 

AG 
PPM - 
- 

AU 
PPB - 

NI 
PPM 

- 
Cu/Zn 
RAT I 0  - 
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DESCRIPTION 

STRUTURE 
Foliations: 
114.9111: 75 degrees CAB. 
121 .Om: 73 degrees CAB. 
125.0111: 70 degrees CAB. 
130.2m: 60 degrees CAB. 

HORNFELSED INTERMEDIATE FELDSPAR PHYRIC ASH TUFF 3 
Mottled, spotty appearance, mediun green-grey, 
mediun t o  coarse grained. Up t o  l2%, 1 - h  
(average 2mn) c h l o r i t i c  spots (al tered 
feldspars?). Rennant, (2-3%, *2m) evidence of 
feldspars with c h l o r i t i c  rims. Rare, up t o  1% 
Locally, dmn quartz phenocrysts. Overall, 
massive-moderately wel l  f o l i a t ed  with no 
dist inguishable primary textures due t o  
hornfelsing. Traces p y r i t e  with local  pyr rhot i te  
a t  134.5m, 142.34111. Fine grained, dark green, 
magnetic, t h i n  hornfelsed mafic dyklets (<20cm) 
a t  134.35-135.15m, 140.0-140.1111. 

MINERALIZATION & ALTERATION: 
Hornfelsing - spotty t o  f racture control led 
ch lor i t i za t ion .  

STRUTURE 
Fol iat ion: 
130.0111: 62 degrees CAB. 
145.0m: 68 degrees CAB. 

HORNFELSED INTERMEDIATE ASH TUFF 3A 
Simi lar t o  prev iow but lacks spotty ch l o r i t e  
except as loca l  patches from 148.35-148.5mt 
149.05-150.2111. Overall, mediun green-grey, f i n e  
t o  medium grained hornfelsed ash t u f f .  Up t o  5X, 
* 2 m  poorly v i s i b l e  mott led quartz and feldspar 
phenocryst. Weak-moderately c h l o r i t i c  matrix. 
Massive t o  moderately wel l  fo l iated. Traces 
p y r i t e  with t race - 0.5% disseminated py r rho t i t e  
a t  148.45111. Minor quartz str ingers (some 
boudinaged) with d i s t i n c t  bleached 
(quartz-carbonate a l te ra t ion)  patch from 
150.55-151.0 metres. 

MlNERALIZATION & ALTERATION: 
Hornfelsed: neak t o  moderate fracture control led 
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DESCRIPTION 

chlori t izat ion. 

STRUTURE 
Foliations: 
154.0m: 73 degrees CAB. 

HORNFELSED INTERMEDIATE FELDSPAR PHYRIC ASH TUFF 
Similar t o  previous from 131.0-146.85111. Mottled, 
spotty appearance, mediun green-grey, mediun to 
coarse grained. Probable i n t e d i a t e  feldspar 
phyric ash tu f f .  Up to  15X, 1-6nn (average 
Zmn) ch lo r i t i c  spots. Minor quartz stringers and 
boudinaged quartz stringer (clots). Trace 
pyrrhot i te and pyr i te  with quartz stringers. 

MINERLIUTION & ALTERATION: 
Hornfelsed - spotty to  fracture controlled 
chlori t izat ion. 

HORNFELSED INTERMEDIATE ASH TUFF 3A 
Fine to  mediun grained, medim green/grey, 
probable intermediate ash tu f f .  Chlor i t ic  matrix 
with ch lor i te  developwnt along micro fractures. 
Traces pyr i te  usually as cubes. Minor quartz 
stringers. 

MINERALIUTION & ALTERATION: 
Hornfelsed: moderate f racture-control led 
chlori t izat ion. 

STRUTURE 
Foliations: 
160.0m: 70 degrees CAB. 

HORNFELSED QUARTZ- FELDSPAR PHYRI C INTERMEDIATE 3 
ASH TUFF 
Medim t o  coarse grained, medim green-grey 
probable i n temd ia te  l a p i l l i  ash tu f f .  Up to  
lo%, 1 - h  quertz phmocrysts and 1-SX, <1.5m 
chlor i te  altered feldspar phmocryst. Less than 
8% Lapi l l i  fragments. Evidcnce of fragments are 
vaguely outlined i n  mediun grained ch lo r i t i c  
matrix. Massive t o  poorly developed fol iat ion. 
Traces pyrite. Minor (<a) quartz carbonate 
stringers crosscutting fol iat ion. 

MINERALIUTIW & ALTERATIW 



BIRK CREEK (1990) FALCONBRIDGE LTD 

DESCRIPTION 

Hornf elsed: weak t o  moderate pervasive 
ch lor i t i za t ion .  

HORNFELSED INTERMEDIATE ASH TUFF 3A 
Mediun grained c h l o r i t i c  matrix, mediun - dark 
green probable intermediate ash t u f f .  Trace - 2% 
<2m quartz phenocrysts and up t o  5%, e l m  
remnent feldspar phenocrysts. Occasional up t o  
3cm c h l o r i t i c  fragments. Traces pyr i te.  Minor 
( 4 % )  quartz-carbonate str ingers.  Massive 
appearance, poor t o  moderately wel l  developed 
fo l ia t ion .  

Mineral izat ion 8 Alteration: 
Hornfelsed: moderate pervasive ch lor i t i za t ion .  

HORNFELSEO INTERMEDIATE ASH TUFF 3A 
Simi lar t o  previous from 160.63-163.h u i t h  loca l  
spotty texture. Mediun grained, mediun 
grey-green, c h l o r i t i c  matrix. Up t o  S X ,  <3mn 
quartz phenocrysts and up t o  7X, < l m  p a r t i a l l y  
a l te red (ch lor i te )  feldspar phenocrysts. Weak 
evidence o f  less than 2cm, strongly stretched 
f e l s i c  fragments. Spotty hornfels ing over the 
f i r s t  metre. Trace p y r i t e  overa l l  wi th local  
quartz veins/stringers over the l as t  2.5 metres. 

MINERALIZATION 8 ALTERATION: 
Hornf elsing: moderate pervasive-spotty 
ch lor i t i za t ion .  
174.1-174.2m: quartz ve in  with 3-4% 

pyr i te /pyr rhot i te  and 0.3% sphalerite. 
174.5-174.h: q tz  vein with 2% pyr i te - t race 

pyrrhot i te.  

STRUTURE 
Foliations: 
169.h: 67 degrees CAB. 

WARTZ-FELDSPAR PHYRIC FELSIC ASH TUFF 3AC 
Variably ch lor i t i zed f e l s i c  ash t u f f .  Mediun 
green-grey (ch lor i  t ic )  t o  a l ight  grey-greenish 
t inge over Less ch lo r i t e  a l te red horizons from 
181.97-184.3m, 196.4-197.92m. Gradational 
a l t e ra t i on  change over several centimeters. Up 
t o  lo%, 1-3m quartz phenocrysts throughout and 
5-10% Less than lm weak t o  moderately a l te red 
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BlRK CREEK (1990) FALCONBRIDGE LTD 

FROM 
( M I  

DESCRIPTION 

(chlori te) feldspar phenocrysts. Overall ueak to  
moderately c h l o r i t i c  f ine grained matrix. Less 
than 2% quartz and/or carbonate stringers - 
loca l ly  bwdinaged. Trace t o  1% f ine 
disseminated pyr i te  with Local cubs (2-3mn). 
Overall massive unit  with poor to  moderately uel 
developed foliation. 

MINERALIZATION 8 ALTERATION 
175.3-181.97m: weak t o  moderate pervasive 
chlori t izat ion. 
184.3-196.h: ueak to  moderate pervasive 
chlori t izat ion. 
197.92-198.2m: weak spotty - pervasive 
chlori t izat ion. 

STRUTURE 
Foliation: 
176.h: 73 degrees CAB. 
185.2111: 82 degrees CAB. 
19l.h: 75 degrees CAB. 
195.8m: 75 degrees CAB. 

HORNFELSED - SPOTTY INTERMEDIATE ASH TUFF 3A 
Chlorite altered (hornfelsed) "dacitic" ash tu f f .  
Mediun grained, m l i u n  to  l i gh t  green-grey. 
Overall spotty, discontinuous banded appearance 
with no dist inct ive primary textures. Weak to  
moderate ch lor i t ic  matrix with local 
poorly developed chlori te stringers and spotty 
ch lor i te  developnnt. Weak to  moderately well 
developed foliation. Up t o  1% quartz - carbonate 
stringers throughout. Traces - 1% f ine 
disseminated pyrite. 

MINERALIZATION 8 ALTERATION: 
Ueak t o  moderate pervasive chlori t izat ion. 

STRUTURE 
Foliations: 
203.h: 79 degrees CAB. 
210.h: 76 degrees CAB. 

HORNFELSED QUARTZ - PHYRIC INTERMEDIATE ASH TUFF : 
Variably chlor i t ic,  f ine grained, medim green t o  
l i gh t  green-grey, with brownish tinge 
andesitic/dacitic ash tu f f .  Up to  T X ,  4mn quartz 
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BIRK CREEK (1990) FALCONBRIDGE LTD 

DESCRIPTION 

phmocrysts (quartz eyes), 3-5X, < l m  ch lo r i t e  
a l te red feldspar phenocrysts. Minor quartz - 
carbonate stringers. Variably ch l o r i t e  a l te red 
from ueak t o  moderate u i t h  overa l l  ueak pervasive 
b io t iza t ion .  Trace pyr i te .  Poor t o  moderately 
wel l  developed fo l ia t ion .  

MINERALIZATION 8 ALTERATION: 
214.9-217.1m: moderate pervasive ch lor i t i za t ion .  
217.1-217.9m: weak pervasive b i o t i za t i on  / 

ch lor i t i za t ion .  
217.9-222.3m: moderate pervasive ch lor i t i za t ion .  
222.3-225.9m: ueak pervasive ch lo r i t i za t i on  / 

biot izat ion. 

STRUTURE 
Fol iat ion: 
215.3m: 71 degrees CAB. 
220.0111: 69 degrees CAB. 

FELSIC ASH TUFF 4A 
Fine grained, Light grey-brown (spots) py r i t i c ,  
dac i t i c  ash t u f f .  Ueak spotty b i o t i t e  (b row)  
development throughout. Up t o  5% f i ne  
disseminated pyr i te.  Ueak t o  moderately u e l l  
developed fo l i ta ion .  Gradational (over 10cm) 
upper contact and sheared louer contact. 

MINERALIZATION 8 ALTERATION: 
Ueak pervasive b io t iza t ion .  Ueak pervasive 
ser ic i t i za t ion .  

STRUTURE 
Faults 
230.h: Fault zone ui th.  gouge a +/- 55 degrees 
CAB. 
Fol iat ion: 
226.3m: 72 degrees CAB. 
227.0m: 75 degrees CAB. 

HORNFELSED INTERMEDIATE ASH TUFF 3A 
Fine grained, Light grey-green (spots), spotty 
hornfelsed ash t u f f .  Up t o  30%, 1-4m ch lo r i t e  
spots. Intensely quartz veined over Last 1.5m. 
Ni 11 sulphides. 

End of hole 
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DESCRIPTION 

Total arnwnt of sanples= 62 
Total length sanpled = 64.1011 
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Leng . 
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HOLE NUMBER: BC-90-02 GEOCHEH. SHEET DATE: 2 6 - F e b r u a r y -  1991 

Sample  F r a n  T o  L e n g t h  
cn) (MI cn) 

S i 0 2  T i 0 2  A1203 Fe203 Hg0 CaO Ma20 K20 P205 MnO Rb S r  Y Z r  N i  Ba Cu Z n  LO1 Cu/Zn Zn/Na ISHIKA ALUM ACNK 
wtX u t X  u t X  w t X  wtX w t X  w t  u t X  w t X  wtX ppn ppm ppn ppn ppn ppn ppm ppn u t X  R a t i o  R a t i o  A.I. A.I. A.I. 

HOLE NUMBER: BC-90-02 GEOCHEM. SHEET PAGE: 1 
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FROM 
cn) 

DESCRIPTION 

OVERBURDEN O/B 

FELSIC ASH TUFF 4A 
Mediun broun, f i ne  grained, massive bedded, 
strongly fol iated, strongly ueathered. Minor 
quartz eyes t o  lmn, l oca l l y  t o  10% white 
aggergates or  wisps (feldspar?) t o  2mn, possible 
l a p i l l i  wi th ch l o r i t e  wisps t o  str ingers 
5nm th ick  pa ra l l e l  f o l i a t i o n  i n  s e r i c i t i c  matrix. 

Mineral izat ion 8 Atteration: 
Strong rus t  along f o l i a t i o n  and disseminated 
a f t e r  ankeri te?, l oca l l y  pervasive. 

Structure: 
Fractured and rubbly core pa ra l l e l  
t o  f o l i a t i o n  comnon. 
CAB - Fo l ia t ion  45' a 6.6Om 
CAB - Fo l ia t ion  6O'a 11.40111 

8.20- 10.00 
INTERMEDIATE INTRUSIVE 
Mcdiun green-grey, f i n e  grained, 
equigranular. Moderately 
fol iated, 10% green mafic 
c rys ta ls  i n  Light grey feldspar 
r i c h  groundmass. 

Mineral izat ion 8 Alterat ion: 
Moderately ueathered,minor py r i t e  

NB Uni t  possible flow rock. 

13.60- 14.20 
FAULT ZONE 
Shear f o l i a t i o n  a CAB 58. 
Ch lor i te  stringers,3X p y r i t e  and 
pyrrhot i te.  

ARGILLITE/FELSIC TUFF 51/4A 
Light t o  dark grey, t h i n l y  banded, f i n e  grained. 
Sheared a r g i l l i t e  and f e l s i c  t u f f .  40% dark 
grey a r g i l l i t e  bands t o  str ingers with 60% Light 
grey f e l s i c  ash-dust t u f f  as elongate fragments 
t o  beds lx3cm, 0-5% quartz eyes, 4nm, 2% mica 

FROM 
- 

PB 
PPM - 

- 
Cu/Zn 
RATIO - 
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FROM 
cn) 

17.00 

. 

DESCRIPTION 

f lakes 0.25mn i n  ser ic i t i c -s i l i ceous 
f e l s i c  matrix, a r g i l l i t e  most comnon i n  u n i t  
centre. 
14.43-14.49m: Cherty Tuff 

Mineral izat ion 8 Alteration: 
Local zones of weathered rock/increasing 
fractured broken core. Minor pyr i te,  increases 
t o  2% i n  lower 50cm,5% quart veins i n  Lower 50cm 
with minor galena and sphalerite. 

structure: 
CAB Cherty t u f f  bed 61' a 14.43m 
CAB - f o l i a t i o n  62' a 14.80111 
CAB - f o l i a t i o n  66' a 16.70111 
CAB Loner contact 61' 

QUARTZ PHYRIC FELSIC ASH TUFF 4 M  
Light grey t o  white, f i ne  grained. Massive t o  
strongly fol iated. 5-20% broken, angular quartz 
c rys ta ls  <0.25mn generally, i n  sugary si l iceous 
groundmess. 15% dark grey a r g i l l i t e  t o  
argil laceous f e l s i c  t u f f  bands and str ingers *lcm 

Mineral izat ion 8 Alteration: 
2% p y r i t e  as str ingers and along fractures. Ueak 
se r i c i t e  along f o l i a t i o n  with minor ch lor i te .  
18.78-19.03m: 4% pyr i te,  1% sphalerite, 0.5% 
galena, minor calcopyr i te i n  strong ch lo r i t i zed  
moderately s i l iceous wallrock. Quartz ve in  
near base. 

Structure: 
Moderate cataclast ic texture with local  
fragments, contorted fo l ia t ion .  
CAB f o l i a t i o n  50' a 18.lm. 
CAB f o l i a t i o n  62' a 20.h. 
CAB Lower contact 601,thin gouge. 

20.10- 20.29 
SEMI-MASSIVE SULPHIDES 
Occur i n  Quartz Phyric Ash Tuff 
as above except strong 
ch lor i  t izat ion. 
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FROM 
(M) 

20.42 

23.85 

-- - 

DESCRIPTION 

Mineral izat ion & Alteration: 
Semi-massive sulphides with 
pyrrhot i te,  pyr i te,  minor 
calcopyri te, sphalerite. 
Strongly ch lor i t i zed hangingwall 
f o r  5cm and fo twa l l  f o r  13cm. 

FELSIC ASH-DUST TUFF 4AR 
Light grey t o  dark grey. Strongly banded 
l i gh t  grey f e l s i c  dust t o  ash t u f f  i n  
s i l iceous t o  s e r i c i t i c  matrix, 
0-10% quartz c rys ta ls  generally <0.5mn, a r g i l l i t e  
occurs as s t r ingers  t o  bands or  matrix t o  f e l s i c  
fragments, possible cherty t u f f  bands or  
fragments t o  3cm i n  Lower 20cm. 

Mimra l iza t ion  8 Alterat ion: 
1-2% pyrite,ZOX pervasive Limonite a l te red zones 
t o  40cm, 1% quartz veins t o  8cm of ten  fractured. 

Structure: 
Strongly ca tac las t ic  texture 
CAB - f o l i a t i o n  66' a 20.70111 
CAB - f o l i a t i o n  55' a 23.30III 

FELSIC LAPILLI TUFF 4B 
Light grey, massively bedded, strong f o l i a t ed  
1-10% 2cm th ick  quartz c rys ta l  phyric f e l s i c  
Lap i l l i  fragments, 5-15% ch lo r i t e - se r i c i t e  
elongate aggregates t o  10mn, 2% quartz crystals 
*lmn i n  f i n e  grained aphanitic 
s i  l i c e w s - s e r i c i t i c  matrix, mainly f e l s i c  ash 
t u f f  i n  Loner 3m (gradational). 

Mineral izat ion & Al terat ion: 
0.5% disseminated wispy pyr i te,  weak ser ic i te.  
1OMisseminated ankeri te c rys ta ls  t o  lmn. 15% 
pervasive Limonite zones t o  Mcm, Locally 
extending f r an  fractures,comnon i n  broken and 
rubble core. 
24.7-25.2111: Quartz vein, rusty,ser ic i tc al tered 
wallrock fragments. Bleached and se r i c i t i zed  
se r i c i t i zed  wallrock f o r  30cm. 
31.4-37.2: Weak spotted ch lo r i t e  hornfels and 
along fractures. 
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FROM 
<MI 

38.89 

44.65 

DESCRIPTION 

Structure: 
CAB - f o l i a t i o n  60' a 26.2111 
CAB - f o l i a t i o n  59' a 33.5m 

Broken core comnon with l imonite. 

QUARTZ PHYRIC FELSIC ASH TUFF 4 M  
Light grey t o  brown-green. Massive bedded, 
strong fo l ia t ion .  
5-20% round-elongatelquartz eyes *lm, rare ly  
4mn, i n  f i ne  grained-aphantic s e r i c i t i c - s i  l iceous 
matrix. 
41.35-41.43111 Cherty Tuff 

Mineral izat ion 8 Alteration: 
Strong pervasive l imonite a l t e ra t i on  with 
ch l o r i t e  wisps, str ingers and a f t e r  fragments, 
approximately 80% of  un i t .  

Structure: 
Strong cataclast ic texture with up t o  40% 
fragments i n  f i ne  grained groundmass. 
CAB-foliation 55' a 43.h. 
CAB-foliation 67' a 44.3m. 
Broken core, minor gwge comnanly with l imonite 
and ch lo r i t e  al tered zones. 

ARGILLITE 51M 
Dark grey,strongly fol iated. 
40% l i g h t  grey si l iceous f e l s i c  dust-ash t u f f  
round-elongate and angular fragments t o  2cm wide, 
i n  a r g i l l i t e  grwndmass,rare band of f e l s i c  t u f f  
t o  30cm. 

Mineral izat ion 8 Alterat ion: 
Minor pyrrhot i te,  pyr i te,  strongly graphit ic,  1% 
quartz veins and pods, ueak se r i c i t e  a f t e r  Larger 
f e l s i c  fragments. 
50.66-50.84111: Semi-massive pyr rhot i te  with 
quartz veins, s i l iceous wallrock. 

Structure: 
Strongly sheared. 
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FROM 
(M> 

52.83 

. 

DESCRIPTION 

INTERMEDIATE ASH LAPILLI TUFF 3A 
Mediun green, coarse grained, massive bedded. 
Strongly foliated, 5-20% elongate ch lor i te  
aggregates <4mn Locally t o  lorn, 1% quartz eyes 
clmn i n  aphanitic t o  f ine grained se r i c i t i c  t o  
weak siliceous matrix. 

Mineralization 8 Alteration: 
Minor massive sulphide bands with 
sphalerite,chalcq.q!rite and galena to  2cm 
para1 l e l  foliation,3% pyrrhotite,minor pyri te, 
Moderately sericitic,l0% disseminated ankerite. 
52.85111: 2 m  massive sulphides with s i l i c i f i e d  
and bleached white hangingwall, s i l i c i f i e d  
footwall. 
53.19m: lan massive sulphides o f f  set by 
fracture a CAB 201. 
57.0-57.68m:wcak ch lor i te  spotted hornfels. 
62.05m:calcopyrite, pyrrhotite, along fracture 
63.67-68.15m:increased pyr i te  to  7% with depth 
as irregular bands *lcm,weakly s i l i c i f i e d  and 
moderately sericitized, minor sphalerite and 
calcpyri te a 66.17111 i n  py r i t e  band, 
68.09111: calcopyrite stringer. 

Structure: 
Fractures with pyrrhot i te a CAB 10-20'. 
CAB-pyrite band 64' a 66.17m. 
CAB-foliation 631 a 62.9111. 
CAB-micro isocloinal f o ld  50' a 66.06m. 
65.65-66.95m: contorted fo l i a t i on  and local 
gouge,possible fold. 
CAB- Lower contact 6S8,fractured. 

CAB Pyri te band 64' a 66.17m. 

56.20- 57.00 
FAULT ZONE 
Gouge,strong l imonit ic 
al terat ion and i n  hangingwall for 
1.5m with fractures. 
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DESCRIPTION 

59.10- 59.34 
FAULT ZONE 
Gouge iii CAB 30' and 70'. 
Strong l imon i t i c  a l t e ra t i on  with 
loca l  gouge f o r  58cm i n  
hangingwall. 

FELSIC TUFF BRECCIA 4Cls 
Mediun grey t o  very l i g h t  grey. Massive t o  
moderately fol iated. 50% very l i g h t  grey 
s i l i c i f i e d  angular f e l s i c  in t rus ive  
(?)fragments t o  16 cm with minor quartz eyes, 
i n  s i l i ceous t o  s e r i c i t i c  f e l s i c  matrix. 
Fragnents most comnon above 69.60m and below 
70.27111 where increasing with depth,flow banded 
fragment a 70.40111. 
69.40-70.27111 Felsic Tuff,minor fragments grading 
i n t o  s i l i c i f i e d  Tuff. 

Mineral izat ion 8 Alterat ion: 
Sulphides occur as bands and str ingers t o  Zcm 
r i m i n g  fragments, l o ca l l y  as matrix f i l l i n g ,  
disseminated and along fractures. Py r i t e  
general ly recrystal  1 ized/blebs t o  5mn - o f ten  
angu1ar;calcopyri t e  and borni t e  most carmon 
along fractures. Chalcopyrite and sphaler i te also 
with quartz stringers. Moderately s e r i c i t i c  along 
fractures,weak ch lo r i t e  wisps, local  dark 
grey patchuork a l t e ra t i on  i n  matrix consist ing o f  
ch lor i te -ser ic i te -c lay  (?),I% quartz str ingers 
especial ly i n  lower hal f .  

Sulphide Percentages: 
68.15-69.6111: 3% sphalerite, 0.5% calcopyrite, 
minor galena, 5% pyr i te,  rare pyrrhot i te,  minor 
borni te. 
69.6-70.27111: 1% sphalerite, 1% calcopyrite, 
t race galena, 7% pyr i te.  
70.27-72.431~ 7% sphaleri te, 2% calcopyri te, 
t race galena, t race bornite, 10% pyr i te.  

Structure: 
CAB-foliation 75' a 68.7m. 
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FROM 
( M I  

72.43 

DESCRIPTION 

CAB-fol iat ion 72'3 7O.h. 
CAB-55-701quartz stringers. 
CAB-sulphide bands 90'a 66.hl52la 69.1m1 
67'9 72.42m 
CAB-fractures with chalcopyrite stringers 40 t o  
50' and 20' 

FELSIC LAPILLI TUFF 48 
Mediun grey, massive bedded, strongly 
foliated. 20% ch lo r i t i c  elongate to  wispy l a p i l l i  
fragments typical ly 2Oxlmn rarely t o  30x51~11, 0-3% 
quartz crystals <lnm,5X possible feldspar 
aggregates i n  se r i c i t i c  t o  wakly  ch lo r i t i c  
matrix. Very l i gh t  grey fe l s i c  fragments similar 
t o  above uni t  i n  upper 84an and 5cm brecciated 
layer a t  78.56111. Ueakly developed normal graded 
bedding. 

Mineralization 8 Alteration: 
7% pyr i te  generally recrystal l ized as aggregates 
or wisps and stringers around l a p i l l i a  fragments, 
minor sphalerite, calcopyrite i n  upper 30cm and 
with th in  quartz veins. 74.18-74.h S i l i c i f i e d  
wallrock with minor sphalerite and chalcopyrite. 
Ueak limonite with ch lor i te  al terat ion zones up 
t o  lOcm often occuring with fractured or sheared 
interval. Ueak ser ic i te  and ch lor i te  along 
fractures. 
79.00-87.91111: 3-5% pyrite. 

Structure 
CAB-foliation 78Ia 74.60m 
CAB-foliation 75'9 78.7m. 
79.15-79.85111: fractured zone,local t h in  gouge at  
gouge at  20-30',moderate limonite and ch lor i te  
a1 teration. 
80.8-82.9111: Intermittent fracture zones mainly a 
70-80',0-20~,Limonite and weak chlorite. 
CAB Chert Bed 69' a 91.451~ 

88.39- 88.76 
CHERTY TUFF 
Mediun grey-green,massive 
bedded,strongly foliated. 1% 
quartz crystals and fragmnts i n  
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FROM DESCRIPTION 

-- - 

cherty volcanic matrix. 

Mineral izat ion & Al terat ion: 
7% pyr i te,  as disseminations t o  
lmn bands,minor sphaler i te and 
calcopyr i te r a re l y  as lcm band. 
moderate ch lor i te .  40% quartz 
veins i n  strongly ch l o r i t i zed  
footwal l  f o r  0.58m a CAB 60-90' 

structure: 
CAB f o l i a t i o n  68' 

breccia disseminated and f rac ture  

CHERT TUFF BRECCIA 4CM 
L ight  green-grey,massive kdded,strongly 
fol iated. 40% l i g h t  grey cherty t u f f  
round-elongate fragments comnonly t o  2cm wide, 
3% quartz crystals t o  lmn,7% ch lo r i  t i c  elongate 
l a p i l l i  fragments lOx2mn i n  s e r i c i t i c  matrix. 
Angular fragments o f  white s i l iceous f e l s i c  
in t rus ive  as above with minor sphalerite. 

Mineral izat ion & A l te ra t ion  
4% pyrite,minor sphalerite. 
Ueak ser ic i te,chlor i te.  

Structure: 
CAB-fol iat ion 69' a 92.80111 

FELSiC LAPILLI TUFF 48 
Light grey-green, massive bedded, strongly 
fol iated. 1-3% round-elongate and angular quartz 
eyes t o  h, 5-15% white i nd i s t i nc t  aggregates 
feldspar (?) t o  0.5mn,5-10% c h l o r i t i c  wispy 
l a p i l l i  fragments (10xlmn) i n  s e r i c i t i c  matrix. 

Mineral izat ion 8 Alteration: 
5% dissaninated t o  str inger pyrite,2% quartz 
veins t o  5cm pa ra l l e l  fo l iat ion,ueakly s e r i c i t i c  
and minor chlor i te.  
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FROM 
( M I  

99.45 

102.90 

DESCRIPTION 

-- 

Structure: 
CAB-foliation 65' a 97.10111 

FELSIC ASH TUFF 4A 
Light grey-green, massive bedded, strongly 
foliated. 1% quartz eyes and crystals t o  Imn,5% 
ch lo r i t i c  wisps generally t o  4mn occasionally 
l e p i l l i  s ize i n  se r i c i t i c  matrix. 
99.67-99.71111: Uavy W i n a g e d  band of very Light 
s i  l i c i f  ied fe l s i c  intrusive (7) rock,simi l a r  t o  
above mineralized horizon, pa r t i a l l y  replaced (7) 
by quartz 5 - l O m  pyr i te  bands along contacts. 
100.28-100.91m:SX siliceous fe ls ic  intrusive 
bands as above occuring as dykes t o  lcm thick. 
102.72-102.&n: Felsic intrusive. 

Mineralization 8 Alteration: 
6% disseminated t o  stringer pyrite,minor 
sphalerite and chalcopyrite,parallel f o l i a t i on  
and with fractures especially with fe ls ic  
intrusives. Ueak ser ic i te  and ch lor i te  
stringers along fractures,krt more 
than upper unit. 
100.28-100.91m 5% pyrite, minor sphalerite 
102.72-102.80m 10% disseminated t o  fracture 
controlled pyrite,calcopyrite,sphalerite. 

Structure: 
CAB-foliation 62' a 99.71111 

FELSIC LAPILLI TUFF 48 
Light green-grey, massive bedded, strongly 
foliated. 10-20% dark green wavy ch lo r i t i c  wisps 
t o  lapi 11 i fragments 2Ox2mnWminor quartz eyes i n  
ser ic i te  t o  loca l ly  weakly chlor i te matrix. 
Up to  0.5% fe l s i c  intrusive bands or pods to  5cm, 
often folded para l le l  t o  fol iat ion. 
Local poorly developed graded bedding with 
increase i n  Lap i l l i  size and X with depth. 

Mineralization 8 Alteration: 
3 3 %  pyr i  te,disseminated t o  stringers up t o  Zcm, 
common along frectures i n  fe ls ic  intrusive 
with minor sphalorite and galena up t o  2% over 
5cm intervals i n  intrusives. 
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DESCRIPTION 

Ueak ser ic i te  and chlorite,moderately 
l imonit ic and ch lo r i t i c  i n  fracture zones 
extending from fractures and fol iat ion, 
Local vuggy especially with quartz veins. Minor 
spotted ch lor i te  hornfels zones. 
106.33-106.30111 S i l i c i f i e d  zone with stringer 
sphalerite, pyrite, 5mn sphalerite band at 
106.56n. 
124.93-125.29m Felsic Intrusive band t o  lcm 
folded with minor minor chalcopyrite,sphalerite 
123.40-130.10111 Moderate spotted ch lor i te  hornfels 
with increased shearing. 

Structure: 
Felsic intrusives wavy t o  folded and 
boudined,locally offset by fractures @ CAB 30-40' 
CAB-foliation 76' a 106.33111 
CAB-foliation 70' a 127.30m 
CAB-Lower contact 70' 

folded and boudined fe l s i c  intrusives. Comnon 

110.19- 110.40 
FAULT ZONE 
Gouge paral lel  f o l i a t i on  a 69' 

111.10- 111.50 
FAULT ZONE 
Broken core and local gouge. 

120.10- 120.50 
FAULT ZONE 
CAB-foliation 70' a 127.30111 

FELSIC ASH TUFF/DUST TUFF 4AR 
Light grey, strongly fo l ia ted with c la t ic last ic  
breccia,O-5% ch lo r i t i c  wisps to O.Smn,lX quartz 
eyes t o  lmn i n  se r i c i t i c  t o  ch lo r i t i c  matrix. 

Mineralization 8 Alteration: 
6% disseminated to  stringer pyrite,trace 
calcopyrite,sphalerite mainly with fe l s i c  
intrwives. Minor quartz veins with sulphides. 
Spotted hornfels i n  upper 2.50111 and 
Lower 0.50m. 
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DESCRIPTION 

- - 

structure: 
CAB-foliation 71' i3 131.60111. 
CAB-foliation 76' a 135.30111. 

FELSIC INTRUSIVE 9RR 
Very l i gh t  grey-green with ueak mottled texture, 
f ine grained porphyritic, 5% quartz crystals and 
eyes 4mn 40% very Light grey ind is t inc t  as frag- 
ments? t o  lan - possible alterat ion i n  siliceous 
aphanitic l i gh t  grey gromchass. 

Mineralization & Alteration: 
5% disseminated pyrite, trace galena, 1% quartz 
FELSIC INTRUSIVE 
Light green/grey with ueak mottled texture,f ine 
grained and porphyritic, 5% quartz crystals t o  
lmn i n  siliceous grwndmass. 

Mineralization & Alteration: 
5% disseminated pyrite,minor galma,l% quartz 
veins with narrow bleached margins,weak epidote 
clots a f ter  feldspar (?), indist inct grey mottled 
bleaching. 

Structure: 
CAB 50-60' fractured core especially along 
margins. 

FELSIC ASH/DUST TUFF 4AR 
Light grey,strongly foliated. Minor quartz eyes 
to  lmn,O-5% chlor i te  wisps to  lmn i n  aphanatic 
se r i c i t i c  matrix. Ind is t inc t  grey banding. 

Mineralization 8 Alteration: 
2% disseminated to  Ian bands pyrite,minor 
sphalerite,trace chalcopyrite up t o  5% ankerite 
disseminations,rare narrow quartz veins para l le l  
f o l i a t i on  with sulphides. 
Moderately bleached and serici t ized. 
Spotted ch lor i te  hornfels i n  upper 7.1 metres 
abruptly decreasing below 147.90m. 
149.14-149.86m 10% f ine grained py r i t e  as wisps 
t o  bands. 

Structure: 
CAB-foliation 67' 3 143.80111 
CAB-fol iat ion 7S' a 148.30111 

AU 
PPB 

- 
Cu/Zn 
RAT 10 - 
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FROM 
(M) 

DESCRIPTION 

- - -  - -- 

CAB-foliation 74' a 150.05m 
142.05111 4cm gouge 
142.60111 5cm gouge wi th  contorted f o l i a t i o n  
Local 2Ocm f rac ture  zones with minor gouge. 
CAB Lower contact 74' sheared with gouge. 

FELSIC ASH TUFF/DUST TUFF 4AR 
Light t o  mediun grey, weak t o  moderate fo l ia t ion ,  
s imi la r  t o  above, except Less f o l i a t ed  and more 
altered. 

Mineral izat ion 8, Alterat ion: 
1% p y r i t e  decreases with depth, t race sphalerite, 
galena. Moderate c h l o r i t e  with spotted hornfels 
and occassional pervasively ueak ser ic i te .  5-15% 
ankeri te aggregate t o  4mn. 

Structure: 
CAB - f o l i a t i o n  72' @ 155.h. 
Lower contact c l a t i c l a s t i c  breccia with 
s i l i c i f i e d  fragments i n  s e r i c i t i c  - c h l o r i t i c  
matr ix 73' .  

FELSIC DUST TUFF 

FELSIC ASH/DUST TUFF 4AR 
Mediun green/grey, th inn ly  bedded,strongly 
fol iated. 1-5% ch lo r i t e  wisps and aggregates t o  
lmn,minor quartz eyes i n  s e r i c i t i c  matrix. 

Mineral izat ion 8 Atteretion: 
1% pyrite,lOX disseminated ankerite. 
Weak se r i c i t e  and c h l o r i t e  along fo l ia t ion .  

Structure: 
CAB-foliation 75' a 164.40111. 
CAB-foliation 70' a 165.30m. 
CAB-Lower contact 81'. 

157.60- 159.40 
FAULT ZONE 
Comnon gouge and contorted 
foliation,CAB 301,70-80'. 

FELSIC ASH TUFF 4A 
Grey/green,f ine grained,massive bedded,moderately 
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DESCRIPTION 

fol iated. Up t o  3% quartz t o  0.5mnV5-10% ch lo r i t e  
wisps and aggregates t o  0.5mnV25X feldspar (?) t o  
0.5n i n  s e r i c i t i c  matrix. 
172.90-173.52111 Felsic L a p i l l i  Tuff  

Mineral izat ion & Al terat ion: 
Minor pyr i te,rare 3cm sulphide band a 170.27111 
with sphalerite, l-5% ankerite. 
Weakly s e r i c i t i c  and calcerous. 

Structure: 
CAB-sulphide band 661 a 170.30m 
CAB-fol iat ion 7S8 a l72.90m 

FELSIC ASH TUFF 4A 
Light grey,fine grained,moderately fol iated. 
Simi lar t o  above un i t  except more grey colour 
and minor f e l s i c  l a p i l l i  fragments. Lower contact 
gradational w e r  20cm. 

Mineral izat ion & Alteration: 
1% pyr i te.  Up t o  15% ankeri te disseminations 
Moderately se r i c i t i c .  
181.68-182.5Gn 7% py r i t e  as wisps t o  t h i n  bands. 

Structure: 
CAB-foliation 791 a 182.10111 

FELSlC ASH TUFF 4A 
Light t o  mediun green,massive bedded,moderately 
fol iated. 1% quartz t o  lmn,l-5% c h l o r i t e  wisps t o  
aggregates t o  lmn,possible l a p i l l i  L i t h i c  
fragments o f  host rock i n  s e r i c i t c  aphanitic 
matrix. 

Mineral izat ion & Al terat ion: 
Less than 1% pyr i te,rare lcm semi-massive 
sulphide bnd,minor quartz ve in  t o  81x1 pa ra l l e l  
f o l i a t i on .  
Strong ankeri te a l te ra t ion  with 25% crys ta ls  t o  
2mn,weak se r i c i t i za t i on  a d  in termi t ten t  
l i g h t  green bleaching decreasing with depth. 

structure: 
CAB-pyrite band 72' 183.95m 
CAB-foliation 77' a 189.60m 
CAB- fo l ia t ion  748 a 198.30111 
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DESCRIPTION 

End of hole 

Total amount of  samples= 34 
Total length sampled = 57.05H 
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DESCRIPTION 

OVERBURDEN O/B 

FELDSPAR-MAFIC PHYRIC INTERMEDIATE LAPI LLI ASH 3BE 
TUFF 
Mediun t o  Light green-grey, f i n e  grained-weakly 
c h l o r i t i c  matrix. 7-lo%, *3mn feldspar 
phenocrysts and up t o  SX, 1-7mn c h l o r i t e  al tered 
mafic (hornblende) phenocrysts. 5-10% feldspar 
phyric/aphyric intermediate l a p i l l i  fragments and 
lesser, up t o  lcm ch lo r i t e  a l te red fragmmts. 
Fragments have s imi la r  c-sition t o  the matrix 
and stretched pa ra l l e l  t o  fo l ia t ion .  Moderately 
wel l  developed fo l ia t ion .  Occasional, 4mn 
p y r i t e  cuk .  

Mineral izat ion & Alteration: 
Spotty ch lor i  t i za t i on  - centered on maf i c  pheno- 
crysts. Local, weakly sausuri t ized feldspar 
phenocrysts. 

Structure: 
CAB - f o l i a t i o n  48' a t  20.0 m t r e s  

FELDSPAR PHYRlC INTERMEDIATE LAPILLI ASH TUFF 388 
Medim t o  l i g h t  green-grey, dac i t i c  L a p i l l i  ash 
t u f f .  5-7%, *2mn, p a r t i a l l y  saussuritized 
feldspar phenocryst. Up t o  8X, feldspar phyr ic/  
aphyric intermediate and f e l s i c  L a p i l l i  fragments 
stretched para l le l  t o  fo l ia t ion .  Minor, rus ty  
(oxidized) quartz stringers. Occasional, 4mn 
disseminated p y r i t e  cubes, overa l l  n i l  sulphides. 
Moderately well developed fo l ia t ion .  

Mineral izat ion & Al terat ion: 
Spotty se r i c i  t e  (saussuri t ized) feldspars, 
Locally only (weak). 

Structure: 
CAB - f o l i a t i o n  55' a 23.0m. 
CAB - f au l t  45' a 24.4m. 

FELDSPAR - MAFlC PHYRIC INTERMEDIATE LAPILLI - 388 
ASH TUFF 
Simi lar t o  previous from 15.84-22.25m. 
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structure: 
CAB - f o l i a t i o n  58' a 26.5111. 

QUARTZ - FELDSPAR PHYRIC FELSIC ASH TUFF 4AC 
Light grey u i t h  greenish tinge, f i n e  grained 
ueakly s e r i c i t i c  matrix. Up t o  IS%, <2mn ueakly 
se r i c i t e  a l te red t o  unaltered feldspar 
phenocrysts and up t o  5%, 4-2mn quartz 
phenocrysts. Rare, 1-2% feldspar phyr ic f e l s i c  
lap i  lli fragments u i  t h  s imi lar composition as 
matrix. Poor t o  moderately well developed 
fo l ia t ion ,  gradational upper contact (over 20cm). 
Oxidized, rus ty  fractures a t  29.1-29.15m, 
29.3-29.35m. 

Structure: 
CAB - f o l i a t i o n  55' a 27.5111. 

FAULT ZONE FZ 
Broken, blocky highly fractured intermediate 
(dac i t i c )  ash t u f f  and f au l t  gouge. Fault 
o r ien ta t ion  not clear, but estimated t o  be a t  +/- 
75' CAB. 25cm l os t  core. 

Structure: 
CAB - f a u l t  +/- 75'. 

FELDSPAR PHYRIC INTERMEDIATE ASH TUFF 3AB 
Hediun green-grey, f i ne  grained ash t u f f .  Up t o  
12%. 1-3mn feldspar phenocrysts decreasing i n  
s ize  and concentration belou 32.3 metres. 
Occasional, up t o  4%, *2mn quartz pheno~rysts. 
Local up t o  3%, less than 2cm intermediate 
l a p i l l i  fragments u i t h  s imi lar composition t o  
matrix. Trace, f i n e  disseminated pyr i te .  
Minor, cross-cutt ing ( f o l i a t i on )  
quartz/quartz - carbonate stringers. Gradational 
Lower contact, over several meters i n t o  coarser 
intermediate Lapi lli t u f f  mi t. 

Mineral izat ion 8 Alteration: 
Weak se r i c i  t e  developnent ( loca l ly )  centered on 
feldspar phenocrysts. 

Structure: 
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CAB - f o l i a t i o n  65' a 32.h. 
33.2-33.h: Broken, blocky core. 
33.7-33.&n: Broken, blocky core. 

FELDSPAR PHYRIC INTERMEDIATE LAP1 LLI ASH TUFF 388 
Mediun green-grey, f i n e  grained lap i  1 li - ash 
t u f f .  Up t o  lo%, quartz and/or feldspar phyr ic 
t o  aphyric intermediate fragments and lesser 
f e l s i c  l a p i l l i .  Fragments are vaguely out l ined 
and strongly elongated-stretched pa ra l l e l  t o  
fo l ia t ion .  Fragments komc Locally 
concentrated over small (<20cm) in terva ls  a t  
53.95111, 54.1Sm. Fine-mediun grained c h l o r i t i c  
matrix with up t o  lo%, 4 . 5 m  p a r t i a l l y  
se r i c i t e  al tered feldspar phenocrysts. 
Occasional, up t o  a, * 2 m  quartz phenocrysts. 
Traces f i n e  disseminated p y r i t e  with Local <2mn 
p y r i t e  cubes. Moderately t o  wel l  developed 
f o l i a t i o n  u i t h  minor cross-cutt ing 
quartz-carbonate s t r ingers  over approximately the 
f i r s t  3.0 metres. 

Mineral izat ion 8 Alterat ion: 
Weak - spotty s e r i c i t e  - l oca l l y  centered on 
feldspars. 

Structure: 
CAB - f o l i a t i o n  55' a 45.0111. 
CAB - f o l i a t i o n  65' a 51.0111. 
CAB - f o l i a t i o n  67' a 56.0111. 

PYRRHOTITE - BEARING FELDSPAR PHYRIC INTERMEDIATE 
LAPILLI ASH TUFF 
Hediun green-grey, mediun t o  f i ne  grained l a p i l l i  
ash t u f f .  Up t o  lo%, <2mn p a r t i a l  a l tered 
(ser ic i te )  feldspar phenocrysts. Up t o  5% 
scattered feldspar phyr ic intermediate lap i  lli 
fragments with s imi la r  composition t o  matrix. 
Fine t o  md iun  grained, ueakly c h l o r i t i c  matrix. 
Mediun t o  coarse grained (up t o  O.&m) b i o t i t e /  
pyr rhot i te  wisps disseminated throughout the 
uni t .  Mediun t o  dark - brown. Trace t o  0.5% 
disseminated p y r i t e  u i t h  occasional, 4mn 
p y r i t e  cubes. Moderately u e l l  developed 
fo l ia t ion .  
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DESCRIPTION 

Mineral izat ion & Alteration: 

Ueak-spotty se r i c i t e  centered on feldspars. 

Trace t o  1% disseminated pyr rhot i te -b io t i te .  
1% f rac ture  control led (quartz-carb s t r inger )  
arsenopyrite? ( f i ne  grained - metal l ic,  s i l ve r y  
mineral). 

FELDSPAR PHYRIC INTERMEDIATE LAPILLI - ASH TUFF 31 
Mediun green-grey, f i ne  grained l a p i l l i  ash t u f f .  
Up t o  lo%, <2mn feldspar phenocrysts. 
Occasional, up t o  3%, *2mn quartz phenocrysts. 
Fine grained, weakly ch l o r i t i c  matrix with up t o  
10% s t rong ly  stretched intermediate t o  f e l s i c  
l a p i l l i  fragments. Similar, but more si l iceous 
i n  conposition than the matrix. Trace, f i n e  
disseminated pyr i te.  Moderately we1 1 
developed fo l ia t ion .  Similar t o  previous from 
41 .O-59.9111. 

Mineral izat ion & Alteration: 
Ni 1. 

Structure: 
CAB - f o l i a t i o n  72' a 62.0111. 

PYRRHOTITE - BEARING FELDSPAR PHYRlC INTERMEDIATE 
LAPILLI ASH TUFF 
Simi lar t o  previous from 59.0-61.4111. Hediun 
green-grey, f i ne  t o  mediun grained lap i  1 li ash 
t u f f .  Up t o  lo%, <2mn p a r t i a l l y  s e r i c i t e  al tered 
( l oca l l y )  feldspar phenocrysts and rare up t o  ZX, 
<2mn quartz phenocrysts. 7-10% intermediate 
( dac i t i c )  Lapi lli fragments, strongly stretched 
pa ra l l e l  t o  fo l ia t ion .  Major i ty o f  fragments are 
s l i g h t l y  l i gh te r  than the matrix. Fine - mediun 
grained weakly c h l o r i t i c  matrix. Up t o  7% f i ne  
t o  m d i u n  grained (up t o  lcm), wisps of 
b i o t i  te/pyrrhot i  t e  disseminated throughout. Ueak 
t o  l o c a l l y  moderately magnetic. Trace t o  1% f i ne  
disseminated p y r i t e  with local, *3mn p y r i t e  
cubes. Moderately well developed f o l i a t i on .  
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FROM 
( M I  

68.20 

77.00 

81.30 

DESCRIPTION 

FELDSPAR PHYRIC INTERWEDIATE LAP1 LLI ASH TUFF 388 
Medim to  Light green-grey, f ine grained 
intermediate l e p i l l i  ash tu f f .  Up t o  lo%, 4 . 5 m  
feldspar phenocryst pa r t i a l l y  altered t o  ser ic i te  
and occasional, QX, 1-2mn quartz phmocryst. 
Lighter, grey, feldspar phyric fe l s i c  bands 
( lapi 1 1 i fragments-?) occur throughout 
approximately 15% of the wit. Fragment outlines 
are faint,  discontinuous t o  continuow bands 
(possible interbedded fe l s i c  horizons ?) ranging 
from 4tm t o  l o r n  wide. Trace t o  1% f ine 
disseminated pyrite, and trace 
disseminated pyrrhoti te. Fracture control led 
pyrrhot i te (1%) at 41.4111 and f ine disseminated to  
fracture controlled pyrrhot i te/biot i te over 
Last mtre.  Moderately well foliated. 

Structure: 
CAB - fo l i a t i on  65' a 72.3m. 

SPOTTY HORNFELSED FELSIC ASH TUFF 4A 
Mediun - Light grey-green, spotty dacit ic ash 
tu f f .  Up to  IS%, 1-krm pyrrhot i te/biot i te 
(spots) developnmt u i th  local up to  5X, 1-3mn 
ch lor i te  spots. Locally magnetic. Fine to  
mediun grained, weakly ch lor i t ic ,  mottled matrix. 
Poor to  moderately well developed fol iat ion, 
u i t h  overall more massive appearance. Minor 
quartz-carbonate veins/stringers. Trace to  1% 
f i ne  disseminated pyr i te  u i  th  occasional e2mn 
py r i t e  cubes. 

Mineralization & Alteration: 

Spotty hornfelsing u i th  spotty pyrrhotite. 
Ueak t o  moderate b io t i f e  - ch lor i te  developnent. 

77.0-77.lm: 5% fracture controlled (quartz 
vein) arsenopyrite. 

QUARTZ - FELDSPAR PHYRIC FELSIC ASH TUFF 4AC 
Hediun t o  Light grey, f ine grained Wacit ic" ash 
tu f f .  Up t o  lo%, Gmn quartz phenacrysts and up 
t o  7%, 4 .5m ser ic i te  altered feldspar 
phenocrysts. Fine t o  d i m  grained weakly 

FROM AU 
PPB 

Cu/Zn 
RATIO - 
15.85 

38.27 
57.97 
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DESCRIPTION 

s e r i c i t i c  - ch l o r i t e  matrix. Trace t o  1% f i ne  
disseminated and fracture control led p y r i t e  and 
local, up t o  1% disseminated/fracture cont ro l led  
pyr rhot i  te. Trace fracture control led  (<0.5%) 
arse-rite a t  83.54 metres. Bleached f i ne  
grained appearance f run upper contact t o  83.05m 
with loca l  (<2%) b io t i te /pyr rhot i te  spots - 
Locally magnetic. Local, intercalated 
argil laceous carponent over the las t  
approximately 1.5 metres. Ueak t o  moderately wel l  
developed f o l i a t i on .  

Mineral izat ion 8 Alteration: 
81.3-83.05m: Bleached, f i n e  grained, weak 
pervasive s e r i c i t e  al terat ion. 
83.05-88.2m: Ueak spotty se r i c i t i za t i on  - 
centered on feldspars. 

Structure: 
CAB - f o l i a t i o n  70' a 84.5111. 
82.3111: Fault  s l i p  with gouge a t  72' CAB. 

GRAPHITIC ARGILLITE 5IM 
Black, g raph i t i c  a r g i l l i t e  with intercclated t o  
interbedded s i l t y  horizons. Minor 
quartz-carbonate stringers. 2-3% f i ne  grained 
p y r i t e  aggregates and along fractures. Sharp 
bedding contacts a t  +/-70 CAB 

Struture: 
CAB - bedding 70' a 88.2111 
CAB - bedding 71' a 89.2m 

88.35- 88.50 
ARGILLACEWS FELSIC TUFF 
Simi lar t o  previous, 3% 
disseminated pyr i te.  

ARGILLACEWS QUARTZ PHYRIC FELSIC TUFF 4AA0 
Mediun t o  l i g h t  grey, d i m  t o  f i ne  grained 
f e l s i c  t u f f  wi th increasing sediment conponent 
and arg i  l l i t e  fragments domhole. Up t o  lo%, 
1-knn (average 1.5mn) quartz phmocrysts. Local 
( ~ 2 % )  arg i  11 i t e  fragments (<2cm) towards the 
Lower contact. Two, t h i n  (<2cm) argi  1 li t e  beds 

- 
Leng . 
(n) - 

1 .oo 

1.15 
1.15 

- 

CU 
PPM - 

49 

36 
83 

- 

PB 
PPM 

- 
AU 

PPB - 

10 

3 
3 

- 
Cu/Zn 
RATIO - 

45.37 

53.73 
49.11 

- 
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FROM 
(n) 

DESCRIPTION 

a t  90.45m and 90.531~~ with sharp contacts a t  +/- 
80' CAB. 

Structure: 
CAB - bedding 80' a 90.45m. 

GRAPHITIC ARGILLITE 5111 
Black, graphitic argi l l i t e  u i t h  interbedded t o  
f ine ly  interlaminated s i l t  horizons. Moderate t o  
well developed graphitic component on fractures. 
2-4% f ine disseminated pyr i te  and pyr i te  
aggregates with local Bmn p y r i t i c  cubes. Minor 
q u a r t z / c a r h t e  stringers. Several up t o  30cm 
f i ne  grained argillaceous fe l s i c  t u f f  horizons 
from 92.2-92.5m, 93.1-93.h, 95.86-96.h. 

Mineralization 8 Alteration: 
Weak fracture controlled carbonate. 

Structure: 
91.5-98.h: High fracture density u i t h  Local 
broken, blocky - highly fractured core sections. 
CAB - bedding 75: a 92.5111. 
CAB - bedding 58: a 95.9111. 
CAB - bedding 55: a 96.7111. 

ARGILLACEOUS FELSIC ASH TUFF 4A0 
Mediun to  l i gh t  grey, f ine grained argillaceous 
t u f f  with local interbedded t o  interlaminated 
graphitic arg i l l i te /s i i ts tone from 99.55-99.75111, 
100.8-100.93mI 101.3-101.6111, 101.7-101.h. 
Up t o  la, intercalated argillaceous sediment 
u i t h  local a r g i l l i t e  fragments. 2-3% f ine 
disseminated pyr i te  aggregates and pyr i te  cubes. 
Gradational upper contact (increasing argi 1 1 i te  
carponcnt) with generally sharp contacts of 
interbedded a r g i l l i t e  horizons. 

Structure: 
CAB - bedding 68: a 99.55111. 
CAB - bedding 75: a 99.7%. 
CAB - bedding 64: a 101.3111. 
CAB - W i n g  66: a lol.6111. 
CAB - bedding 69: 0 101.7m. 
CAB - bedding 75' a 101.h. 

FROM 

- 

91.50 
92.50 
93.50 
94.50 
95.40 
96.40 
97.40 

98.80 
100.10 
101 .oo 

- 
PB 

PPM - 

13 
11 
55 
71 
37 
37 
49 

31 
16 
21 

- 

ZN 
PPM 

B A 
PPM 

- 
AG 

PPM - 

0.7 
0.4 
0.6 
0.9 
0.6 
0.4 
0.7 

0.8 
0.5 
0.5 

- 
AU 

PPB - 

6 
3 

32 
21 
17 
3 

12 

3 
3 
3 

AS 
PPM 

- 
NI 

PPM - 

4 1 
39 
54 
61 
36 
42 
43 

17 
27 
29 

- 
Cu/Zn 
RATIO - 

15.77 
15.87 
7.71 
4.88 
9.26 

10.42 
17.26 

35.29 
31.55 
23.12 

- 
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DESCRIPTION 

WARTZ PHYRIC FELSIC ASH TUFF 4 M  
Mediun t o  l i g h t  grey, f i n e  t o  mediun grained 
88daci t ic8a ash t u f f .  Up t o  lo%, 1-3mn quartz 
phenocrysts (average 4.5mn). Fine grained 
matr ix with loca l  darker bands of intercalated 
a r g i l l i t e  or ch l o r i t e  a l t e ra t i on  from 
104.7-105.h, and 108.6-109.2m. Cherty bands 
(1-2m wide) betmen 102.7m & 103.65m. 
Occasional lap i  1 l i - s i z e  intermediate and 
f e l s i c  fragments are noted below approximately 
107.h, but tend t o  be concentrated between 
111.7m and 113.lm. Trace 4% disseminated py r i t e  
aggregates with Local p y r i t e  cubes. 1-2% 
disseminated t o  f rac ture  control led pyr rhot i te  
with cross-cutt ing fo l ia t ion ,  
pyr rhot i te /pyr i te  f i l l e d  fractures (1%) from 
107.15-113.1m. 

Structure: 
CAB - f o l i a t i on  

56' a 105.2111. CAB - f o l i a t i on  
641 a l l 2 . h .  CAB - f o l i a t i on  
65' a iis.om. 

CAB - bedding 75' a 
101.h. CAB - bedding 68' a 
103.25m. CAB - bedding 65' a 
105.0m. 

FELSIC ASH TUFF 4A 
Mediun grey, f i n e  t o  mediun grained "daci t icM 
crys ta l  ash t u f f .  5-7X, 4.5mn quartz crystals 
and up t o  lo%, 4 . 5 n  var iab ly  al tered feldspar 
crystal .  Local ly a l te red phenocrysts 
(feldspars?) are r i d  by f i ne  ch lo r i t e  and 
appear t o  be replaced by f i ne  grained 
carbonate-sericite +/- pyrrhot i te.  Altered 
phenocrysts are up t o  2mn and inpart  a local 
spotty texture t o  the un i t .  2-3% disseminated 
p y r i t e  and p y r i t e  aggregates. Moderately well 
fo l iated. Ueak intercalated argil laceous 
conponent inpart ing a darker colour t o  the 
rock. 

Structure: 
CAB - f o l i a t i o n  62' a 116.25m. 

FROM PB 
PPM 

B A 
PPM - 

2000 

- 
AU 

PPB - 
3 

- 
Cu/Zn 
RAT 10 - 
32.63 
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FROM 
(MI 

DESCRIPTION 

FELDSPAR - PHYRIC FELSIC LAPILLI ASH TUFF 488 
L igh t  grey-green, f i ne  grained weakly s e r i c i t i c  
L a p i l l i  ash t u f f .  7 - l a ,  <2an feldspar 
phyric/aphyric f e l s i c  fragments stretched 
pa ra l l e l  t o  fo l ia t ion .  5-8%, *2nm feldspar 
phenocrysts (crystals). Ueak pervasive 
sericite-decreasing dounhole tonards Lower 
contact. 1-2% f i n e  disseminated p y r i t e  
aggregates. Moderately wel l  fo l iated. 

Mineral izat ion & Alteration: 
Weak pervasive se r i c i t e  decreasing domhole. 

Structure: 
Broken, h igh ly  f ractured core over the f i r s t  3m. 

FELSIC ASH TUFF 4A 
Mediun t o  Light grey, f i n e  grained ash t u f f .  Up 
t o  5%, 4mn feldspar phenocrysts and up t o  8% 
( l oca l l y )  <2mn altered phmocrysts (feldspars?) 
with f i n e  c h l o r i t i c  rims and weakly carbonate 
a l te red centres. Trace t o  I%, 4mn quartz 
phenocrysts. Rare, up t o  2%, 4.5cm f i n e  grained 
f e l s i c  fragments strongly stretched pa ra l l e l  
t o  fo l ia t ion .  Trace t o  2%, f i ne  
disseminated and fracture control led p y r i t e  
with local ,  <2-3m py r i t e  aggregates. Poor t o  
moderately f o l i a t ed  - more massive 
appearance. Poorly clef ined upper contact over +/- 
20 an as defined by fragment content. 

FELSIC LAPILLI ASH TUFF 48 
Simi lar t o  previous from 119.77-124-3111. Mediun 
t o  Light grey, f i ne  t o  mediun grained mdaciticl* 
L a p i l l i  ash t u f f .  7-lo%, <4cm, f i ne  grained 
feldspar phyric/aphyric f e l s i c  fragments 
stretched pa ra l l e l  t o  fo l ia t ion .  Up t o  7%, <lmn 
p a r t i a l l y  al tered (saussuri t i red)  feldspar 
phenocrysts. Trace t o  2% disseminated p y r i t e  
and p y r i t e  aggregates (cubes). Moderately wel l  
developed fo l ia t ion .  

Mineral izat ion & Alteration: Weak 
pervasive ser ic i te ,  pa r t i cu l a r l y  on 
fractures. 

FROM 
- 

PB 
PPM - 

- 

- 
ZN 

PPM - 

- 

- 
AU 

PPB - 
N I 

PPM 

- 
Cu/Zn 
RATIO - 
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FROM 
(MI 

DESCRIPTION 

Structure: - f o l i a t i o n  58' a 129.h. 
CAB 

FELDSPAR - PHYRIC FELSIC ASH TUFF 4AB 
Mediun grey, mediun t o  f i n e  grained "daci t i c "  ash 
t u f f .  Up t o  lo%, <2mn weakly saussuritized - 
mottled feldspar phenocrysts. Up t o  lo%, <2mn 
darker (green), mottled, weakly 
chlorite/carbonate al tered llphenocrystsll o r  
a l t e ra t i on  spots (s imi la r  i n  s ize t o  feldspars). 
Trace 3X, <Icm elongated L i t h i c  ( f e l s i c )  
fragments. Mediun grey, f i ne  grained weakly 
c h l o r i t i c  matrix. Trace t o  2% f i ne  disseminated 
p y r i t e  and p y r i t e  aggregates t o  4mn. Moderately 
wel l  fo l iated. 

Structure: 
CAB - f o l i a t i o n  70' a 131.7111. 
CAB - f o l i a t i o n  70' a 136.5111. 

132.65- 133.15 
FELSIC LAPILLI TUFF 
Up t o  ZOX, 1-21311, elongated 
f e l s i c  fragments and Lesser 
sediment (argi  1 l i t e )  fragments 
Fine grained Light grey matrix 

FELSIC LAPILLI ASH TUFF 48 
Mediun t o  Light grey, f i ne  grained l i t h i c  lap i  
ash t u f f .  Up t o  15%. 4-4cm (average 2cm) 
elongated f & s i c  fragments and occasional, up t o  
2 cm elongated sediment (argi  lli te) fragments. 
Overall, fragments increase i n  s ize  domhole. 
Mediun t o  l i g h t  grey, f i n e  grained, weakly 
c h l o r i t i c / s e r i c i t i c  matrix with f i n e  (<lmn) 
mottled feldspar crystals. Trace 2% f i ne  
disseminated p y r i t e  and p y r i t e  aggregates 
(~2.5mn) with loca l  f i ne  grained fracture 
control led p y r i t e  towards the lower contact. 
Moderately wel l  developed f o l i a t i o n  with minor 
quartz-carbonate stringers. 

Mineral izat ion & Al terat ion: 
Ueak pervasive ser ic i t i za t ion .  

PAGE: 11 

- 
BA 

PPM - 
- 

AG 
PPW - 

- 
Cu/Zn 
RAT 10 - 
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FROM 
(MI 

150.10 

151.50 

DESCRIPTION 

139.4-140.0111: Bleached, Local quartz veins. 
Ueak - moderately se r i c i t i c .  

Structure: 
CAB - f o l i a t i o n  60' a 140.5111. 
CAB - f o l i a t i o n  53' a 145.5111. 
CAB - f o l i a t i o n  58' a 149.5111. 

CAB - bedding 65' a 150.lm. 

FELDSPAR PHYRIC FELSIC ASH TUFF 4AB 
Simi lar t o  previous from 130.7-139.h. Sharp 
upper contact and gradational Lower contact. 
L ight grey, mcdiun t o  f i n e  grained Waciticl@ ash 
t u f f .  Up t o  lo%, <2mn, mottled-variably 
saussuritized feldspar phenocrysts. 
Occasional, <lcm l i t h i c  ( f e l s i c )  fragment. 
Mediun t o  f i ne  grained, weakly c h l o r i t i c  matrix. 
Trace - 1% f i ne  disseminated p y r i t e  and local, up 
t o  8mn py r i t e  aggregates (cubes). Moderately 
wel l  developed fo l ia t ion .  Minor carbonate on 
fractured surfaces. 

FELSIC LAPILLI ASH TUFF 40 
Simi lar t o  previous from 139.4-150.1m with a 
s l i gh t  increase o f  l i t h i c  fragments s ize  
downhole. Mediun t o  Light grey, f i ne  grained, 
dac i t i c  L a p i l l i  ash t u f f .  10-15%, up t o  4cm 
(average ~2cm) elongated f e l s i c  l a p i l l i  fragments 
and occasional darker andesi t ic o r  a r g i l l i t e  
l a p i l l i .  Fragments are occasionally r i d  by 
p y r i t e  (eg. 156.83111). Fine grained, Light grey, 
weakly s e r i c i t i c  matr ix with up t o  7%: 4mn 
mottled (saussuritized) feldspar crystals. 
Occasional, up t o  3%, <2mn quartz phenocrysts. 
Trace t o  2% f i n e  disseniinated p y r i t e  and up t o  
3mn, p y r i t e  aggregates - l oca l l y  elongated 
(py r i t e  wisps). Trace pyrrhot i te.  Moderately wel l  
fo l iated. Quartz ve in  from 156.6-156.65m 
cross-cutt ing f o l i a t i o n  a t  55' CAB. 

Mineral izat ion 8 Alterat ion: 
Ueak pervasive ser ic i t i za t ion .  

Structure: 

FROM 
- 

CU 
PPM 

- 
ZN 

PPM - 
- 

AG 
PPM - 

AU 
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- 
AS 

PPM - 
- 

NI 
PPM - 
- 
Cu/Zn 
RAT I 0  - 
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DESCRIPTION 

CAB - f o l i a t i o n  65' a 156.h. 
CAB - f o l i a t i o n  65' a 160.h. 
CAB - f o l i a t i o n  58' a 163.0111. 

FELSIC ASH TUFF 4A 
Mediun t o  l i g h t  grey-greenish grey, f ine  
grained daci t i c  ash t u f f .  Up t o  8X, <1.51nn, 
mottled feldspar crystals and occasional up 
t o  3X, 4 . 5 m  quartz crystals. Several up t o  
lOcm, f i ne  grained, l i g h t  grey f e l s i c  ash tu f f  
bands (dust t u f f ? )  pa ra l l e l  t o  f o l i a t i o n  a t  
163.6-163.65111, 164.75-164.&n, and 165.32-165.421~ 
Trace 2% f i n e  grained disseminated p y r i t e  u i t h  
Local up t o  h pyr i te /pyr rhot i te  aggregates. 
Moderately wel l  f o l i a t ed  u i t h  broken, blocky 
core f r an  163.3-163.4111 (upper contact) and 
164.9-165.h. A fragmented/brecciated texture 
(catactast ic)  below the Latter section froln 
165.0-165.2111. 

Mineral izat ion & Alteration: 
Ueak pervasive ser ic i t i za t ion .  

Structure: 
CAB - f o l i a t i o n  62' a 164.3111. 
CAB - bedding 58' a 164.8111 (?I .  

FELSIC LAPILLI ASH TUFF 48 
Mediun t o  l i g h t  grey, f i n e  grained 01dacitic88 
l a p i l l i  ash t u f f .  Up t o  15% elongated f e l s i c  
intermediate fragments with local  up t o  4cm f ine  
grained f e l s i c  bands (possible fragments). Fine 
grained matr ix with up t o  lo%, < I n  mott led 
(saussuritized) feldspar crystals. Trace 3% 
disseminated/fracture control led p y r i t e  and loca l  
f rac ture  control  led  pyrrhot i  te. Moderately wet 1 
fol iated. 

Mineral izat ion & Alteration: 
Ueak pervasive ser ic i t i za t ion .  

Structure: 
CAB - f o l i a t i o n  65' a 167.3111. 

FELSIC ASH TUFF 4A 
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FROM 

- 
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RAT 10 - 

23-47 

-- - 

ZN 
PPM 

DESCRIPTION PB 
PPM 

AU 
PPB 

AS 
PPM 

Mediun t o  l i g h t  grey-greenish tinge, f im grained 
ash t u f f .  Fine grained, ueakly c h l o r i t i c  matr ix 
u i t h  up t o  lo%, 4.5mn mott led feldspars c rys ta ls  
and occasional, 4 . 5 m  broken quartz crystals. 
Darker, f i n e  grained chlor i te(?) wisps occur 
throughout u i  t h  weak ch lo r i t e  developnent 
observed on fractures and on microfractures 
cross-cutt ing fo l ia t ion .  Trace t o  2% f i m  
disseminated p y r i t e  and occasional, <5m f i n e  
grained p y r i t e  aggregates. Moderately wel l  
fo l iated. 

n inera l izar ion  Al terat ion: 
Ueak f rac ture  cont ro l led  chlor i te.  

Structure: 
CAB - f o l i a t i o n  60' a 170.h. 

FELSIC LAPILLI ASH TUFF 48 
Mediun t o  l i g h t  grey-greenish tinge, f i ne  grained 
dac i t i c  L a p i l l i  t u f f .  Up t o  15% (variable) 
elongated f e l s i c  l ap i  lli fragments stretched 
pa ra l l e l  t o  fo l ia t ion .  Several, 2-3cm f i ne  
grained f e l s i c  bands (fragments?) from 
173.4-173.9 metres or iented pa ra l l e l  t o  f o l i a t i o n  
(+/- 57' CAB). Fine grained, weakly 
s e r i c i t i c / c h l o r i t i c  matr ix with up t o  8%, 
4.Om mottled feldspar c rys ta ls  and occasional, 
4 . 5 m  broken quartz crystals.  Trace t o  2% f i n e  
disseminated p y r i t e  and trace t o  1% 
disseminated pyrrhot i te.  Moderately well 
fo l iated. 

Mineral izat ion & Al terat ion: 
Ueak pervasive ser ic i t i za t ion .  

Structure: 
CAB - f o l i a t i o n  58' 174.3m. 

FELSIC ASH TUFF 4A 
Mediun t o  Light grey, f i n e  grained dac i t i c  ash 
t u f f .  Overall, f i n e  grained, ueakly s e r i c i t i c  
matr ix u i t h  up t o  7%, 4mn mottled 
(saussuritized) feldspar c rys ta ls  and 
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FROH 
(M) 

199.15 

DESCRIPTION 

occasional, up t o  2%, 4mn quartz phenocrysts. 
Up t o  3X, 4cm elongated L i t h i c  ( f e l s i c )  
fragments scattered throughout the uni t ,  but 
Locally concentrated (20%) f r an  1W.4-196.811~ 
Several t h i n  f i ne r  grained ash t u f f  horizons over 
the f i r s t  8.0 metres from 175.7-175.82m1 
176.0-176.4m, 176.45-176.5m, 178.15-178.2111, 
180.7-180.85m1 183.4-183.45m1 183.6-183.66m. 
Sections o f  spotty llhornfelsingll throughout un i t  
(see al terat ion) becoming more intense dounhole. 
Spotty a l te ra t ion  characterized by up t o  
3mn dark green-brown spots o f  ch l o r i t e - ca l c i t e  
+/- pyrrhot i te/pyr i te.  Spots are weakly t o  
moderately calcerws. Ueak intercalated 
argil laceous carponent over the l as t  meter from 
198.15-199.15m. Overall, t race t o  2% f i ne  
disseminated py r i t e  with loca l  up t o  3mn p y r i t e  
aggregates. Trace t o  1% disseminated pyr rhot i te  
l oca l l y  throughout. Poor t o  moderately u e l l  
foliated. Massive quartz ve in  from 186.6-186-8111 
cross-cutting f o l i a t i o n  a t  25' CAB. 

Mineral izat ion 8 Alteration: 
Ueak pervasive ser ic i t i za t ion .  
175.7-179.301: Ueak spotty "hornfelsU al terat ion. 
180.0-180.65m: Ueak spotty @lhornfelsn al terat ion. 
190.05-192.12m: Strong spotty llhornfelsll 
a l terat ion. 

structure: 
CAB - f o l i a t i o n  62' a 181.0m. 
CAB - f o l i a t i on  551 a 185.5m. 
CAB - f o l i a t i on  65' a 188.0m. 
CAB - f o l i a t i o n  65' a 193.5111. 
CAB - f o l i a t i o n  551 a 198.3m. 

196.85-196.95m: Fault wi th gouge a t  82' CAB. 
187.9111: Fault s l i p  a t  481 CAB. 
198.9111: Fault s l i p  with gouge a t  U1 CAB. 

ARGILLITE 5IM 
Dark grey-black intercalated s i l t  and argi  1 li t e  
with a r g i l l i t e  conponent increasing dounhole t o  
lower contact. Ueakly graph i t i c  along fractures. 
2% disseminated pyr i te.  

FROH 
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DESCRIPTION Sampl . FROM AG 
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0.1 
0.2 
0.1 
0.2 

0.1 

0.2 
0.1 
0.3 

0.3 

AS 
PPM - 

3 
6 
7 
8 

3 

3 
3 
3 

6 

ARGILLACEOUS FELSIC LAPILLI ASH TUFF 460 
Mediun grey, ncdiun g ra imd  dac i t i c  l ap i  lli ash 
t u f f .  12-IS%, up t o  4cm (average 1-2cm) 
elongated felsic-fragnrmts and lesser sediment 
(argi  1 l i t e )  fragnmts. Fragments decrease i n  
concentration downhole. 2% disseminated pyr i te.  
Trace disseminated sphaler i te a t  203.9m. 
Moderately well fo l iated. 

Structure: 
CAB - f o l i a t i o n  56' a 203.0111. 
CAB - f o l i a t i o n  58' a 204.6111. 
200.8-201.05: Broken, blocky core with f a u l t  
gouge, or ientat ion a t  +/- 80' CAB. 

FELDSPAR PHYRIC FELSIC ASH TUFF 4AB 
Mediun t o  l i g h t  grey, f i n e  g ra imd  dac i t i c  ash. 
7%, <2mn, mottled (saussuritized) feldspar 
phenocryst. 2%, <3mn darker spats (phenocrysts?) 
rimned by se r i c i t e  over the f i r s t  20-30cm. Fine 
grained, aphanitic matr ix with gradational loner 
contact over +/- 20cm. Trace 1% disseminated 
pyr i te.  Poorly fol iated. 

SILTSTONE/ARGILLITE 51,SJ 
Intercalated, interlaminated t o  interbedded s i l t  
and a r g i l l i t e .  Mediun t o  dark grey-black, ueakly 
banded appearance. Overall f ragmental/sheared 
texture (wavy f o l i a t i on )  with local  up t o  3cm 
sediment fragments. 3% disseminated pyr i te .  

Structure: 
CAB - bedding 65' a 206-4111. 
CAB - bedding 58' 0 208.6111. 
CAB - bedding 65' a 211,6m. 

CAB - f au l t  65' a 206.37111. 

ARGILLITE 51 
Dark grey-black intercalated argi  11 i te / s i  l t  with 
massive, graphit ic a r g i l l i t e  beds from 
211.6-211.85111 and 212.5-212.85m. 3-4% 
disseminated pyr i te.  

End of hole 
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FROM 
(MI 

DESCRIPTION 

OVERBURDEN O/B 

FELSIC ASH TUFF 4A 
L ight  grey, f i n e  grained, cherty ash t u f f  wi th 
d i u n  grey-green spotty t o  pervasive 
c h l o r i t e  a l te red zones from 3.66-7.40111. 
8.50-1 1.7m and 13.9-14.6111 (gradational contacts). 

L ight grey f i n e  grained bands and occasional up 
t o  3%, <2cm f e l s i c  l a p i l l i  occur w i th in  darker 
a l te red zones. Moderately we1 1 developed 
f o l i a t i o n  t o  massive i n  a l te red horizons. Up t o  
2%, f i n e  disseminated/ f rac ture  control led p y r i t e  
with loca l  semi massive - massive py r i t e  
( f rac ture  controlled-quartz vein) from 
8.20-8.4 metres extending along edge of core t o  
8.7m. 

Mineral izat ion 8 Alteration: 
3.66-7.4111: Fine spotty (<lmn) pervasive 
c h l o r i t i c  spots. 
8.5-11.7111: Fine, spotty (q1.5mn)-pervasive 
c h l o r i t i c  spots. 

13.9-14.61~1: Spotty (q2mn) c h l o r i t i c  al terat ion. 
6.7-7.1111: 10% fracture cont ro l led  pyr i te,  trace- 
1% galena, traces t o  0.5% sphalerite. 
8.2-8.h: Semi massive t o  massive py r i t e  u i t h  
quartz extending along edge o f  core t o  8.7m. 

Structure: 
12.3111: f o l i a t i o n  82' CAB. 

INTERMEDIATE ASH TUFF 3A 
Mediun t o  dark green, f i n e  grained c h l o r i t i c  ash 
t u f f .  Faint brounish t inge (Locally) associated 
u i t h  weak b i o t i t e  development. 3-4% f i ne  dissem- 
inated/fracture control led pyr i te.  Spotty 
c h l o r i t i c  a l t e ra t i on  over the f i r s t  O.7sm. 
Poorly fol iated. Minor quartz-carbonate 
stringers. 
'Possible mafic t o  Lou s i l i c a  intermediate ash 
or  sediment. 

FELDSPAR PHYRIC INTERMEDIATE ASH TUFF 3AB 
Mediun grey-green, f i n e  grained, weakly c h l o r i t i c  

FROM 
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DESCRIPTION 

ash tu f f .  Up t o  8X, <2m, var iab ly  al tered 
(sausserautized) feldspar phenocryst. Feldspar 
phenocrysts are rounded t o  angular (occassionally 
rhonthedral), p a r t i a l l y  replaced by carbonate and 
rimned by ch lo r i t e  (weak). Occassional, <2%, y, 
t o  lmn quartz crystals. 1 - 3  quartz-carbonate 
stringers, cross-cutting and pa ra l l e l  t o  a poorly 
developed fo l ia t ion .  1-2% f i n e  disseminated/ 
f racture control led pyr i te .  Gradational, faul ted 
lower contact. 

Mineral izat ion B Alterat ion: 
Ueak spotty ch lor i t i za t ion .  Ueak spotty 
carbonatization. 

Structure: 
28.5-28.8111: Broken, blocky core with f au l t  
gowe. 

INTERMEDIATE ASH TUFF 3A 
Mediun grey-green, f i n e  grained, weakly ch lor i  t i c  
intermediate-dacitic ash t u f f  wi th local  f ine  
grained, Light grey f e l s i c  t o  cherty f e l s i c  t u f f  
horizons f r an  29.35-29.55111, 23.0-33.4111, 
35.55-35.h. Up t o  3%, *2mn quartz phenocrysts 
and 2-3%, 4mn feldspar crystals.  Local, up t o  
3%, <2mn weakly ch l o r i t e  r i d  carbonate spots 
(hornfelsing). Occasional, <3%, <lcm v i s i b l e  
f e l s i c  l a p i l l i  with local, weak banding features 
suggesting more l ap i l l i ( ? ) .  Ueak, intercalated 
argil laceous conponcnt below 33.4 metres. Poor t o  
Locally moderately wel l  fo l iated. Minor 
quartz-carbonate str ingers cross-cutt ing and 
para l le l  t o  fo l ia t ion .  Up t o  2% disseminated / 
fracture control led p y r i t e  and up t o  5% 
disseminated/ f racture cont ro l led  p y r i t e  from 
34.7-35.55 metres and i n  in terkdded f e l s i c  
horizons (Listed k l o u ) .  

29.35-29.55111: Light grey, f i n e  grained f e l s i c  ash 
t u f f .  Sheared lower contact a t  50' CAB. 

33.0-33.4111: Light grey, f i n e  grained cherty, 
p y r i t i c  (5%) f e l s i c  ash t u f f .  Gradational 
louer contact, sharp upper contact a t  84' 
CAB. 

Hole # : BC-00-05 
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FROM 
(MI 

36-60 

40.98 

DESCRIPTION 

35.55-35.7m: Light grey, f i n e  grained 
cherty f e l s i c  tu f f .  3% fracture control led 
pyr i te.  Gradational fragmental, p y r i t i c  lower 
contact (15cm) with sharp upper contact a t  
84' CAB. 

Structure: 
Fol iat ion: a 29.4111, 80' CAB. 

29.55m: f a u l t  s l i p  50' CAB. 
36.lm: f a u l t  zone with gouge a t  25' CAB. 

Bedding: 
33 .h  : 84' CAB. 
33.55m : 84' CAB. 

FELSIC ASH TUFF 4A 
Mediun t o  Light grey-green, f i n e  grained 
"daci t ic1* ash t u f f .  2-3%, *2mn quartz 
phenocrysts. 2-3X, 4cm f e l s i c  l a p i l l i  - tend t o  
be Locally concentrated over small in te rva ls  and 
sparsely scattered throughout. Ueakly s e r i c i t i c  
increasing t o  moderte below 38.8m. Ueak f rac ture  
control led ch lo r i t e  development. Poor t o  
moderately w l l  fol iated. 2-3% quartz-carbonate 
veins and stringers. Trace - 1% f i ne  
disseminated pyr i te.  

Mineral izat ion 8 Alterat ion: 
36.6-38.h: Ueak pervasive ser ic i te.  
38.8-40.98~ Moderate pervasive ser ic i te .  

Structure: 
39.95-40.0m: Fault with gouge a 80' CAB. 

INTERMEDIATE ASH TUFF 3A 
Mediun grey-green, f i ne  t o  mediun grained 
intermediate ash t u f f  wi th several interbedded 
intermediate lap i  l li tuf fs ,  f e l s i c  lap i  lli t u f f  
and f e l s i c  ash t u f f  horizons. Up t o  3%, * 2 n  
quertz phenocrysts. Occasional, up t o  lm, 
elongated l i t h i c  ( f e l s i c )  fragments scattered 
throughout the un i t .  Fine-medim grained, neakly 
c h l o r i t i c  matr ix with wak, Local b i o t i t e  
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DESCRIPTION 

developnmt becoming increasingly more evident 
dounhole (generally ueak) towards the lower 
contact. Ueak f rac ture  control led carbonate 
a l t e ra t i on  and on ueakly ch l o r i t e -b i o t i t e  r i m e d  
calcareous spots (slmn) below +/- 50m t o  the 
Lower contact. Poor t o  moderately wel l  fo l iated, 
minor <2% quarz-carbonate stringers. Trace 1% 
f i n e  disseminated p y r i t e  with Local, 2% f rac ture  
control  led  pyr i te.  

43.95-44.76111: Felsic L a p i l l i  t u f f  wi th up t o  
IS%, 1-4cm elongated f e l s i c  ash and cherty 
fragments. 7% disseminated pyr i te.  

45.4-46.0111: Intermediate l a p i l l i  ash t u f f  - 
5-7% elongated f e l s i c  and lesser intermediate 
l a p i l l i .  

47.25-47.85111: Intermediate Lapi lli t u f f  wi th up 
t o  15% elongated f e l s i c  and intermediate 
Lapi lli. 4-5% disseminated pyr i te.  

48.15-48.9111: Intermediate l a p i l l i  ash t u f f  - 
up t o  5X, 4.5cm elongated f e l s i c  / 
intermediate l a p i l l i .  

57.2-57.3111: Felsic ash t u f f  - 7-8%, <2cm 
elongated felsic/intermediate Lap i l l i ,  ueak 
t o  moderate b i o t i t e  development. 2-3% 
pyr i te.  Un i t  appears t o  f i ne  uphole. 

Mineral izat ion 8 Alterat ion: 
Weak fracture control led carbonatization. Weak 
spotty biot izat ion. 

Structure: 
Fo l ia t ion  at: 41.7111 - 80' CAB. 
49.2111 - 83' CAB. 
59.2111 - 801 CAB. 

Faults: 
41.9-42.1m: Broken, blochy core with loca l  f a u l t  

gouge, no or ientat ion. 
48.h: f a u l t  s l i p  78' CAB. 
50.h: f au l t  s l i p  82' CAB. 
45.4111: f au l t  s l i p s  a t  66' CAB. 

INTERMEDIATE LAP1 LLI TUFF 38 
Mediun grey-green, d i m  t o  coarse grained, 

Sampl . 
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FROM 
(M> 

DESCRIPTION FROM PB 
PPM 

l i t h i c  l a p i l l i  t u f f .  Up t o  15% ( l oca l l y  - aver. 
5-7X), q4cm elongated fels ic/ intermediate 
Lap i l l i .  Mediun t o  f i ne  grained, weakly 
c h l o r i t i c  matrix with brown, spotty b i o t i t e  and 
ch lo r i t e / b i o t i t e  r i d  calcareous spots 
developing below approximately 6 3 . h .  Trace - 1% 
f i n e  disseminated t o  Locally f rac ture  control led 
pyr i te .  Poorly developed f o l i a t i o n  with minor 
para l le l ing  and cross-cutting. Quartz-carbonate 
str ingers ( f racture f i l l i n g ) .  

Mineral izat ion & Alteration: 
Ueak-moderate spotty b io t iza t ion .  Ueak f rac ture  
control  led  carbonatization. 

SPOTTY HORNFELSED INTERHEDIATE/FELSIC VOLCANIC 3, 
Light t o  md iun  grey with green, green/brown 
spots throughout. Probable intermediate near 
contact becoming dac i t i c  ( f e l s i c )  touards the 
Lower contact. Remnant fragmental texture i s  
evident with up t o  4cm Lapi t l i ,  lowr major i ty of 
texture i s  obl i terated by spotty al terat ion. Fine 
grained, banded quartz veined ash t u f f  ( f e l s i c )  
from 79.95-80.25111 with no c h l o r i t i c  spots. 
A l te ra t ion  consists of  c h l o r i t i c / b i o t i t i c /  
calcareous spotty a l t e ra t i on  o f  subrounded t o  
patchy- l ike spots which range i n  s ize  from 
4mn t o  h. Concentrations vary from 10-30% and 
show a decrease over the l as t  1.5 metres. Up t o  
2% disseminated/fracture control led p y r i t e  and up 
t o  2% disseminated pyr rhot i te  above 79.95m t o  
upper contact. 

Mineral izat ion & Al terat ion: 
Strong spotty ch l o r i t i za t i on  (hornfelsing). 

WART2 PHYRIC FELSIC ASH TUFF 4 M  
Mediun t o  grey, f i ne  grained, p y r i t i c  dac i t i c  ash 
t u f f .  Up t o  5%, q2mn quartz phenocrysts. 
Occassional, 2%, 4cm elongated f e l s i c  fragments. 
Several, non-pyr i t ic cherty t u f f i t e  horizons 
(q3cm) a t  91.58m, 91.71m, 91 .Em, 91.83111, and 
92.lm which pa ra l l e l  f o l i a t i o n  a t  +/- 70' CAB. 
7- 10% f i ne  grained disseminated and discontinuous 
f rac ture  control led pyr i te.  Moderately u e l l  
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DESCRIPTION 

fol iated. Quartz ve in  from 93.5-94.95111 with up t o  
20% quartz veining over 1.5m above 93.5111 and 
over 1.0m below 94.95m. 

Mineral izat ion 8 Alteration: 
Moderate pervasive ser ic i t i za t ion .  

Structure: 
Fo l i a t i on  at: 
91.0111 - 68' CAB. 
93.6111 - 58' CAB. 

Bedding at: 
91.1111 - 68' CAB. 
91.58m - 70' CAB. 

QUARTZ PHYRIC FELSIC LAPILLI ASH TUFF 4BA 
Mediun t o  Light grey, mediun grained dac i t i c  
l a p i l l i  ash t u f f .  6-7%, 4.5c111 elongated f e l s i c  
l ap i  1 li . 3-4X, 4.5mn quartz phenocrysts. 3-5% 
f i n e  disseminated pyr i te.  Poor t o  moderately 
wel l  developed fo l ia t ion .  

Mineral izat ion 8 Alteration: 
Ueak pervasive ser ic i t i za t ion .  

Structure: 
Fo l i a t i on  at: 
98.5m - 75' CAB. 

QUARTZ PHYRIC FELSIC ASH TUFF 4 M  
Mediun t o  Light grey, f i ne  grained dac i t i c  ash. 
5%, 4 . O m  subrounded-elongated quartz 
phenocrysts. Local up t o  3X, <lmn feldspar 
phenocrysts p a r t i a l l y  carbonate altered. 3-4% 
f i n e  disseminated pyr i te.  Poor-moderately wel l  
developed fo l ia t ion .  

Mineral izat ion 8 Alterat ion: 
Ueak pervasive ser ic i t i za t ion .  

Structure: 
Fo l i a t i on  at: 
100.7111 - 68' CAB. 
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FROM 
(HI 

DESCRIPTION 

QUARTZ PHYRIC FELSIC LAPILLI TUFF 4BA 
Hediun t o  l i g h t  grey, mediun - coarse grained 
dac i t i c  L a p i l l i  ash or  coarser grained ash t u f f  
(reworked?). Up t o  7X, <2cm elongated f e l s i c  
l a p i l l i  wi th overal l  poor ly &f ined fragment 
outlines. Overall, fragmental - discontinuous 
banded appearance. Up t o  5%. 4 . 5 n  stretched 
f l a t t d  t o  subrovrded quartz phenocrysts. 
Variable 3-7X, 4.5mn white (weakly calcareous) 
subrounded t o  subangular - mott led feldspar 
phmocrysts (hornfelsing spots 7) b e l w  106.5m. 
2-3% f i ne  disseminated, Local ly f rac ture  
control led pyr i te.  Poor t o  moderately wel l  
fo l iated. Ueak fracture- f i l l i n g  quartz 
carbonate stringers. 

Mineral izat ion 8 Alterat ion: 
101.5-117.2111: Ueak pervasive ser ic i t i za t ion .  
106.5-117.2111: Ueak spotty carbonatizaiton t o  

weak fracture control led carbonatization. 

Structure: 
Fo l ia t ion  at: 
103.0111 - 69' CAB. 
111.0m - 75' CAB. 
115.5111 - 77' CAB. 

Fault : 
108.7m: f au l t  s l i p  with gouge a t  30' CAB. 

FELDSPAR PHYRIC INTERMEDIATE ASH TUFF 3AB 
Hediun t o  l i g h t  grey-green, mediun t o  f i ne  
grained intermediate t o  d a c i t i c  ash t u f f .  3-5X, 
4.5mn mottled feldspar phenocrysts and 
occassional, up t o  2X, less than lmn quartz 
crystals. Weakly ch l o r i t i c ,  mediun grained 
matr ix with a s l i g h t l y  banded appearance wi th in  
Less c h l o r i t i c  zones. Trace - 2% disseminated 
p y r i t e  and Local 4 %  pyrrhot i te.  Poorly fol iated. 
Minor f r ac tu re - f i l l i ng  carbonate-quartz. 

Mineral izat ion 8 Alterat ion: 
Weak pervasive ch lo r i t i za t i on  
Ueak fracture control led carbomtizat ion. 

FROM 
- 

PB 
PPM - 
- 

ZN 
PPH - 
- 

BA 
PPH - 
- 

AG 
PPM - 

- 
AS 

PPM - 
- 

N I 
PPM - 
- 
Cu/Zn 
RATIO - 
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DESCRIPTION 

HORNFELSED INTERMED I ATE/FELSIC ASH TUFF 3A, 4A 
Mediun t o  Light grey-green, spotted green 
" h ~ r n f e l s e d ~ ~  intermediate or  f e l s i c  ash and 
L a p i l l i  ash t u f f .  3-5X, 4mn quartz c rys ta l  and 
3X, <lmn feldspars. Occasional, poor ly out1 ine 
f e l s i c  L a p i l l i  suggesting possible L a p i l l i  ash 
t u f f  wi th a l l  o r i g i na l  tex ture  ob l i te ra ted due t o  
spotty al terat ion. Variable, up t o  IS%, < l a ,  
subrounded/patchy c h l o r i t e  spots, l o ca l l y  with 
b i o t i t e .  Up t o  2% f i n e  disseminated py r i t e  and 
Local, 4 %  pyrrhot i te.  Now fo l i a t i on .  

Mineral izat ion 8 Alterat ion: 
Moderate spotty ch l o r i t i za t i on .  

Structure: 
Faults: 
123.0-123.h: Broken, block core, quartz veined 

with local  gouge zones approximate 
or ien ta t ion  a t  30' CAB. 

FELDSPAR PHYRIC INTERMEDIATE ASH TUFF 3AB 
Mediun t o  l i g h t  grey-green, f i n e  grained 
intermediate ash t u f f .  5-a%, <2mn 
subrounded-subangular mott led feldspar 
phenocrysts. Occassional, up t o  2X, *lmn quartz 
phenocryst. Fine grained, weakly c h l o r i t i c  
metrix and ueak b i o t i t e  development towards the 
Lower contact. Trace - 1% f i n e  disseminated 
p y r i t e  with quarz-carbonate p y r i t i c  band (6-7X) 
a t  135.3-135.35 metres. Poorly developed 
fo la t ion  t o  massive with minor quartz-carbonate 
veins and stringers. Weakly calcareous 
subrawrded t o  angular (rhcmthedral shaped) 
c rys ta ls  or  feldspar phenocrysts (?I  Locally 
r i d  (increasing downhole) by b i o t i t e  below 
approximately 134.01~ A l te ra t ion  spots 
are Locally concentrated (40%) but become more 
evident dounhole. Several f i n e  grained, 
l ight-mediun grey, t h i n  f e l s i c  Itdust" t u f f  
horizons over the upper 8.0 metres from 
128.45-128.52m, 128.72-128.75m, 132.4-132.45m, 
132.48-132.53m, 132.58-!32.65m. 

130.05-130.85m: Hediun grey-brow intermediate 

PB 
PPM 

- 
B A 

PPM - 
AU 

PPB 
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DESCRIPTION 

tuffaceous sediment, f i n e  grained, 
wavy-banded appearance, ueakly fol iated. 

Structure: 
Bedding at: 
128.5111 - 83' CAB. 
132.h - 82' CAB. 

Fo l ia t ion  at: 
130.2111 - 76' CAB. 

QUARTZ VEIN PV 
White, massive, n i l  sulphides, wavy uneven 
contacts a t  +/- 83' CAB. 

Mineral izat ion 8 Alterat ion: 
Moderate spotty ch lor i  t izat ion. 

HORNFELSED FELSIC LAPILLI TUFF 48 
Hediun t o  dark green - grey, green spotted f e l s i c  
(?) L a p i l l i  t u f f .  Up t o  30% c h l o r i t i c  spots and 
white calcareous spots rimned by chlor i te.  Up t o  
10% elongated f e l s i c  fragments evident over the 
Last metre. 

159.4-160.1 m : quartz vein. 

Structure: 
Faults: 
161.4-162.1m: Highly f ractured core, nunerous 

f au l t  s l ips .  Approximate or ien ta t ion  a t  
30-35' CAB. 

FELSIC ASH TUFF 4A 
nediun t o  Light grey-green, weakly c h l o r i t i c  ash 
t u f f .  Up t o  lo%, <2mn,' mottled, 
subangular-subromded calcareous spots l oca l l y  
r i d  by c h l o r i t e  with b r o w  b i o t i t e  rims 
towards the Louer contact. Ueakly ch l o r i t i c ,  
f i ne  grained matrix. 1-2% disseminated pyr i te.  
Poorly f o l i a t ed  with minor cross-cutting quartz 
carbonate stringers. 

Mineral izat ion 8 Alterat ion: 
Weak-moderate spotty carbonate al terat ion. 

Hole # : BC-90-05 PAGE: 10 

- 
B A 

PPH - 
- 
Cu/Zn 
RAT I 0  - 
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FROM 
(n) 

166.05 

166.90 

10.40 

175.80 

DESCRIPTION 

INTERMEDIATE ASH TUFF 3A 
Mediun-dark green, f i ne  grained c h l o r i t i c  
intermediate ash t u f f .  Ueak b i o t i t e  developnent. 
Up t o  2% f i ne  disseminated pyr i te.  Poorly 
developed fo l ia t ion .  

FELSIC ASH TUFF 4A 
Mediun t o  l i g h t  grey, ueakly c h l o r i t i c  11dacitic81 
ash t u f f .  2-3X, 4mn quartz phenocrysts. Fine 
grained, ueakly c h l o r i t i c  matrix. Variable, up 
t o  7%, 4.5mn subrounded-subangular calcareous 

loca l ly /per t ia l  l y  rimned by b i o t i t e .  
Spots increase i n  s ize and in tens i ty  below 172.2m 
and l oca l l y  rimned by dark green ch lor i te .  
Up t o  3% f i ne  disseminated t o  f racture control led 
pyr i te.  Vague, l ight-darker banded appearance t o  
un i t .  Poorly developed f o l i a t i on .  Minor 
quartz-carbonate stringers, l o ca l l y  boudinaged. 

Mineral izat ion 8 Alterat ion: 
166.9-172.2111: Ueak spotty carbonatization. 
172.2-173.4111: Moderate spotty carbonatization. 

HORNFELSED FELSIC ASH TUFF 4A 
Mediun green-grey, spotty green/broun, f i n e  
grained f e l s i c  (?I ash t u f f .  Up t o  1.5mn 
c h l o r i t i c  spots throughout inpart ing a f i ne  
grained appearance (closely spaced spots, f ine). 
Fracture-f i l l i n g  carbonate (str ingers) bleaching 
surrounding rock - up t o  0.5cm on both sides 
o f  str inger.  Intensely bleached zones from 
173.95-174.05111, and 174.6-175.0111. Up t o  2% f i ne  
disseminated and f rac ture  control led pyr i te.  

Mineral izat ion 8 Alterat ion: 
Moderate spotty ch lor i t i za t ion .  
Moderate f racture-control led carbonatizaiton. 

FELSIC ASH TUFF 4A 
Mediun t o  l i g h t  grey-greenish tinge, p y r i t i c  
ndaciticll ash t u f f .  Up t o  3%, 4.5mn quartz 
phenocrysts. Ueak banded texture (conpositional 
var ia t ion)  throughout un i t .  Ueak t o  moderate 
spotty carbonate a l t e ra t i on  with white, 
calcareous, subangular-subrouded mottled spots 

FROM 
- 
Cu/Zn 
RAT I 0  - 
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FROM 
( M I  

191.10 

. 

203.55 

DESCRIPTION 

Locally/partially r i d  by ch lor i te  i n  
moderately altered zones. Up t o  3-5% f ine 
disseminated pyr i te  and Local up to  6% fracture 
controlled pyrite. Poorly developed t o  
non-foliated. Moderate pervasive b i o t i t e  
from 177.1-177.4 metres with ueak b io t i t e  
development occurring Locally throughout the 
unit .  

Mineralization & Alteration: 
175.8-181.2111: Ueak spotty carbonatization. 
181.2-189.h: Moderate spotty carbonati zation 

and wcak fracture controlled chlori t izat ion. 
189.0-191 .In: Ueak spotty carbonatization. 

structure: 
Fol iat ion at: 
176.58m - 80' CAB. 

FELSlC ASH TUFF 4A 
Mediun to  l i gh t  grey, f ine grained 88daciticM ash 
tu f f .  Up to  3%, 4.5mn stretched/subrwnded 
quartz phenocrysts. Weakly, f im banded 
appearance-carpositional variation. Occasional, 
1-2%, 4cm, poorly outlined fe l s i c  fragments. 
4-7% f ine disseminated to  loca l ly  fracture 
controlled pyrite. Poorly developed fo l ia t ion 
with minor quartz-carbonate stringers and along 
microfractures. 

Mineralization 8 Alteration: 
Ueak pervasive sericite. 

FELSIC LAPILLl ASH TUFF 48 
Medium-light grey, medium grained, py r i t i c  
dacite. Up to  T X ,  *3cm fe l s i c  Lap i l l i  elongated 
para l le l  t o  fol iat ion. Fragment outlines are 
gemral ly vague with overall, discontinuow 
banded (weak) nature suggesting f ra-tal uni t 
or reuorked tu f f .  Medium grained, wcakly 
se r i c i t i c  matrix with local f iner  grained ash 
intervals, generally t h in  horizons. Up to  7% 
f i ne  disseminated pyrite. Moderately ell 
developed fo l i a t i on  with minor quartz-carbonate 
stringers. 

FROM 
- 

Leng. 
( M I  - 

1 .O5 

1.45 
0.50 
1 .5O 
1-50 
1.50 
1.50 
1.50 
1.20 
1.20 
1.60 
1 .SO 
1.50 

- 

CU 
PPM - 

42 

44 
33 
30 
29 
42 
72 
21 
19 
35 
48 

101 
105 

- 
PB 

PPM - 

26 

11 
8 

11 
12 
13 
14 
66 

240 
1 70 
129 
98 

1 74 

- 

- 
ZN 

PPM 

- 
B A 

PPM 
7 

820 

810 
880 
880 
870 
820 
830 

1200 
1200 
1700 
1200 
1400 
1500 

- 

- 
AG 

PPM - 

0.6 

0.4 
0.3 
0.4 
0.3 
0.3 
0.4 
0.5 
0.7 
0.6 
0.6 
0.6 
0.9 

AU 
PPB - 

60 

49 
32 
28 
6 
6 

24 
52 
3 1 
32 
57 
91 

100 

- 

AS 
PPM - 

53 

81 
55 
60 
5 1 
54 
88 
51 
37 
59 
65 
75 
94 

- 
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DESCRIPTIOW 

205.15-205.25m: Cherty f e l s i c  t u f f  sharp 
contacts a t  82' CAB. 

213.0-215.h: Fine grained, p y r i t i c  (5%) f e l s i c  
ash t u f f .  Quartz vein from 213.85-214.05m 
with trace galena. 

221 .1-223.Om: auartz veined (80%) with traces 
galena and 4% f i n e  disseminated pyr i te.  

Mineral izat ion 8 Alterat ion: 
Ueak pervasive ser ic i t i za t ion .  

Structure: 
Fol iat ions at: 
208.4111 - 58' CAB. 
211.0m - 68' CAB. 
214-6111 - 36' CAB. 
220-5111 - 55' CAB. 

Faults at: 
204.1111 - nl CAB. 
224.4-224.64m: Fault zone with gouge. Approximate 

or ien ta t ion  a t  50' CAB. 

Bedding at: 
204.15111 - 82' CAB. 

FELSIC TUFFACEWS SEDIMENT 4P 
Medium t o  l i g h t  grey, f i ne  grained, py r i t i c ,  
reworked 1odacitic80 ash t u f f  wi th Local coarser, 
fragmental horizons. 5-10% f i ne  disseminated 
pyr i te.  Occassional, up t o  2%, 4.5mn, angular 
t o  elongated quartz crystals.  Fine grained, 
weakly argil laceous (nuddy)  - brown t o  dark grey 
intercalated sediment conponent. Occassional, 
4cm elongated f e l s i c  fragments occur throughout 
with 7-10% fragments l oca l l y  concentrated from 
230.4-232.2111 and 239.5-240.23m. Calcareous 
ch lo r i t e  r i m e d  spots (18hornfelsingu) 
from 226.8-227.3111 and 231.5-232.2111. Poorly 
developed, wavy uneven fo l ia t ion .  

Mineral izat ion 8 Alterat ion: 
A l te ra t ion  - U n k m  
226.8-227.3111: Moderate spotty chlorite/carbonate 

FROM 
- 

AU 
PPB - 
35 
11 
43 
45 

63 
77 
81 

114 
89 

110 
136 
146 
145 
58 
89 
89 

- 
CWZn 
RAT 10 - 
32.49 
10.40 
20.21 
20.70 

15.27 
22.15 
53.52 
56.12 
43.56 
82.02 
92.70 
89.80 
84.28 
26.17 
46.56 
29.39 
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FROM 
(M) 

242.75 

243.75 

0 

244.80 

FALCONBRIDGE LTD 

al terat ion. 
231.5-232.2111: Moderate spotty chlorite/carbonete 

al terat ion. 

Structure: 
Fo l ia t ion  at: 
228.0111 - 58' CAB. 
236-0111 - 62' CAB. 

FELSIC LAPILLI ASH TUFF 48 
Mediun t o  l i g h t  grey, spotted (green) 
'lhomfelsedn lap i  lli ash t u f f .  Up t o  20X, 2 - km 
mottled green/uhi t e  calcareous spots ( ch l o r i t e  
rimned t o  c h l o r i t i c  spots). Vague fragment 
out l ines up t o  2.5m. 2-3% disseminated w r i t e .  

Mineral izat ion 8 Alteration: 
Moderate spotty ch lor i t i za t ion .  

FELSIC ASH TUFF 4A 
Mediun t o  Light grey, f i n e  grained dac i t i c  ash 
t u f f .  2%, 4.5mn quartz, a n g u l a r - s u b r d e d  
quartz crystals. Weak, f i n e  banded appearance 
with occassional elongated f e l s i c  fragments. 
Light brom/banded colourat ion (ankerite) over 
louer 15cm. 2-3% f i ne  disseminated w r i t e .  

Mineral izat ion 8 Alterat ion: 
Weak fracture-control led carbonatitation. 

Structure: 
Fo l ia t ion  at: 
244.6111 - 65' CAB. 

FELSIC TUFFACEWS SEDIMENTS 4Q 
Mediun grey, f i n e  grained, nuddy tuffaceous 
sediments. 2-3X, 4m broken/angular t o  
subrounded quartz crystals. 2-3X, 4.5cm 
elongated f e l s i c  fragments l oca l l y  concentrated 
w i th in  the un i t .  Fine grained/ueakly 
argil laceous (muddy-bromish) matrix. 3-4% f ine  
disseminated pyr i te.  Poor t o  moderately wel l  
developed fo l ia t ion .  Sharp Lower contact. 

Mineral izat ion 8 Alteration: 

FROM 

Hole # : BC-90-05 

- 
CU 

PPM - 

25 

24 

67 
59 

- 
PB 

PPM - 

12 

13 
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91 

- 
ZN 
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- 
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- 
AG 
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- 
AU 
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48 

49 
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1 86 

- 
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14.79 

18.90 

9.65 
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FROM 
(M) 

246.85 

. 

DESCRIPTION 

Al te ra t ion  - unknown. 

Structure: 
Bedding at: 
246.85111 - 81' CAB. 

FELSIC ASH TUFF 4A 
Mediun t o  Light brounish-grey dac i t i c  ash t u f f  
becoming ch lo r i t e -b i o t i t e  a l te red below 252.4 
metres. Mottled, wak  ( f ine)  banded appearance 
u i t h  vague, probable fragment outlines. Up t o  
3%, *2cm elongated f e l s i c  fragments over the 
f i r s t  2.0 metres occurring sporadical ly ( 4 % )  
below t h i s  point. 2-3%, 4nm, mottled, subrwnded 
quartz crystals.  Weakly ch l o r i t i c ,  f i n e  t o  medim 
grained matrix. Weak, f i ne  grained, pervasive 
b i o t i t e  development throughout the u n i t  and 
r i m i n g  4mn calcareous c rys ta ls  (7) below 260.0 
metres. 2-3% f i n e  disseminated p y r i t e  and loca l  
up t o  0.5cm p y r i t e  aggregates (cubes). Poorly 
developed f o l i t i o n  with minor quartz and/or 
carbonate stringers. 

252.15-252.4111 : Fine grained, muddy f e l s i c  
tuffaceous sediments simi l a r  t o  previous 
from 244.8-246.85 metres. Weakly brecciated 
and quartz veined below Lower contact (15cm). 
Gradational upper contact, over about 5cm 
(tops up?). 

Mineral izat ion 8 Al tera t ion  
246.85-252.40111 : Ueak pervasive b i o t i t e  
252.40-261.50111 : Weak t o  moderate 

spotty/pervasive b i o t i t e  
252.40-261.50111 : Ueak t o  moderate pervasive 

ch lo r i t e  

Structure: 
Bedding at: 
252.15111: 68' CAB 

Faults at: 
261.0111 - f a u l t  s l i p  a t  39' CAB 
261.5111 - f a u l t  s l i p  a t  58' CAB 
261.8111 - f a u l t  s l i p  a t  30' CAB 

FROM 

Hole # : BC-90-05 

- 
PB 

PPM - 

17 

PAGE: 15 
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AG 
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DESCRIPTION 

262.0111 - f a u l t  s l i p  a t  50' CAB 

FELSIC LAPILLI ASH TUFF 40 
Mediun t o  Light grey, f i n e  grained dac i t i c  
l a p i l l i  ash t u f f  (possible in temdia te?) .  Up t o  
IS%, <2cm f e l s i c  l a p i l l i  elongated para l le l  t o  
fo l ia t ion .  Fragments inpart  a discontinuous, 
f im banded appearance. 3-4X, 4 . 5 m  s u b r d e d  
t o  elongated quartz phenocrysts/crystals. 2-4% 
f i ne  disseminated pyr i te .  Ueak t o  moderately 
well developed f o l i a t i o n  with weak/local 
f r a c t u r e - f i l l i n g  (str ingers) quartz-carbonate. 
Fine grained, Light broun pervasive (weak) 
b i o t i t e  developnent throughwt the unit. 

Mineral izat ion & Alteration: 
Ueak pervasive b io t iza i ton .  Ueak fracture 
control led carbonatization. 

Structure: 
Fo l ia t ion  at: 
266.0111 - 73' CAB. 
273.5m - 76' CAB. 

INTERMEDIATE ASH TUFF 3A 
Mediun t o  dark green, c h l o r i t i c  i n t e m d i a t e  ash 
t u f f .  2-3%, 4.Om subrounded quartz phenocryst. 
Fine grained, moderately c h l o r i t i c  matrix with up 
t o  12%, e l m  calcareous 88spotsa8 p a r t i a l l y  r i d  
t o  replaced by chlor i te.  Trace - 1% f i ne  
disseminated pyr i te .  Poorly developed fo l ia t ion ,  
gradational upper and louer contacts. 

Mineral izat ion & Al terat ion: 
Moderate pervasive/spotty ch lor i  t i zation. 

INTERMEDIATE LAPILLI ASH TUFF 38 
Mediun t o  dark green-grey, spotty green 
t8hornfelsed18 l ap i  lli tu f f .  Up t o  IS%, <2an 
elongated mott led f e l s i c  fragments. Mediun t o  
f i ne  grained c h l o r i t i c  matrix. 2% disseminated 
pyr i te.  Poorly developed f o l i a t i on  with overal l  
mottled appearance. 

Mineral izat ion & Al terat ion: 

- 
PB 

PPM - 
- 

ZN 
PPM - 

AG 
PPM 

- 
AU 

PPB - 
- 
Cu/Zn 
RATIO - 
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DESCRIPTION 

Moderate spotty ch lor i t i za i ton .  

INTERMEDIATE ASH TUFF 3A 
Mediun grey-green, mediun t o  f i n e  grained ash 
t u f f .  Occassional up t o  3%: <lcm elongated 
f e l s i c  fragments. 2-3X, <1.5mn quartz 
phenocrysts (crystals).  Mediun t o  f i n e  grained 
c h l o r i t i c  matrix. Trace f i n e  disseminated 
pyr i te.  Poorly fo l ia ted .  

Mineral izat ion 8 Alterat ion: 
Yeak pervasive ch lor i t i za t ion .  

FELSIC LAPILLI ASH TUFF 40 
Mediun t o  l i g h t  grey-spotty green llhornfelsedll 
dac i t i c  l a p i l l i  t u f f .  Up t o  IS%, <3cm 
elongated-mottled f e l s i c  fragments imparting a 
discontinuow banded appearance. Variable up t o  
lo%, <5mn ch lo r i t e  spots/patches with up t o  7%: 
<O.Emn calcareous spots. Poorly fol iated. 
Trace f i ne  disseminated pyr i te .  

Mineral izat ion 8 Alterat ion: 
Moderate spotty ch lor i t i za t ion .  

Structure: 
Fo l ia t ion  at: 
291.h - 75' CAB. 

FELSIC LAPILLI TUFF 40 
Mediun t o  l i g h t  grey, mott led l a p i l l i  ash t u f f  
(reworked?) u i t h  spotty ch l o r i t e  81hornfelsing11 
from 294.2-294.4111 and 297.8-303.2111 (ueak-<2% 
spots). Variable, up t o  lo%, <2cm elongated 
mottled f e l s i c  l a p i l l i  imparting a discontinuous, 
streaky appearance. Trace t o  2%: 4.5mn 
quartz crystals. Fine t o  mediun grained, 
weakly c h l o r i t i c  matr ix u i t h  local ,  <lmn 
calcareous spots. Up t o  2% disseminated pyr i te.  
Poorly f o l i a t ed  t o  massive. 

Mineral izat ion 8 Alterat ion: 
294.2-294.4111: Yeak spotty ch lor i te .  
297.8-303.2111: Yeak spotty ch lor i te .  

FROM CU 
PPM 

PB 
PPM 

- 
AG 

PPM - 
- 

AU 
PPB - 

- 
Cu/Zn 
RATIO - 
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DESCRIPTION 

FELSIC LAPILLI/ASH TUFF 48, 4A 
Reuorked l a p i l l i  ash and ash tu f f s  with variable 
f i ne  t o  coarser fe l s i c  nmterial. Variable up t o  
15%, Bcm, elongated-mottled fe l s i c  fragments. 
Fine t o  medim grained, ueakly se r i c i t i c  
(micaceous) matrix u i t h  traces Light b row 
(biot i te?), trace t o  4X, <2mn quartz phenocryst 
and crystals. 2-3% f ine disseminated pyrite, 
u i t h  local up t o  4% fracture controlled w r i t e .  
Overall, mottled, discontinous - streaky banded 
appearance with poorly defined contacts between 
coarse and f iner  fe l s i c  horizons with f iner 
grained horizons from 312.0-313.2m, 
314.6-316.2111, and 330-2-330.5111. Poor t o  
moderately well foliated. 

Mineralization 8 Alteration: 
Ueak pervasive serici te. 
329.5-330.15m: Ueak spotty chlor i te. 

Structure: 
Fol iat ion at: 
320.0111 - 65' CAB. 
332.5m - 67' CAB. 

Faults at: 
317.5-317.7111: Fault zone at +/- 60' CAB. 
321.0-321.9m: Fracture core, local fau l t  gouge. 

Approximate orientation at  20-25' CAB. 
331.3-331.h: Fault with gouge at  25' CAB. 

HORNFELSED FELSIC LAPILLI ASH TUFF 48 
Mediun grey-spotty green, mott led-streaky 
appearance, i n t e d i a t e  t o  felsic(?) i n  
composition. Vaguely outlined fe l s i c  t o  
i n t e d i a t e  fragments suggesting lapi lli ash 
with local f iner  grained - ash horizons from 
344.0-344.7m and 345.2-345.5111 (possible 
tuffaccous sediments). Up t o  15% chlor i te  rimned 
calcareous spots (88hornfelsing*). A l l  textural 
feature other than vague fragment outlines are 
absent. 

Mineralization 8 Alteration: 
Moderate spotty pervasive ch lor i te  (hornfelsed). 

Hole # : BC-00-05 

- 
CU 

PPM - 
- 

PB 
PPM - 
- 

ZN 
PPM - 
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DESCRIPTION 

Structure: 
Fo l ia t ion  at: 
338.h - 74' CAB. 
347.h - 64' CAB. 
350.0111 - 60' CAB. 

Faults: 
340.6-340.7m: Fault s l i p s  a t  74' CAB. 
341.0-341.h: Fracture core with nunerws f a u l t  

s l ips.  Variable or ientat ions from 50-63' 
CAB. 

HORNFELSED INTERMEDIATE/FELSIC TUFFACEWS 3Q, 4Q 
SEDIMENTS 
Variably hornfelsed intercalated intermediate/ 
f e l s i c  tuffaceous sediments, mottled-streaky t o  
f i ne  grained appearance. Mediun t o  Light 
grey/green/broun, f i n e  t o  coarse grained, 
reworked intermediate f e l s i c  pyroclast ic debris, 
no d i s t i n c t  units. Vague, elongated 
intermediate/felsic fragments scattered 
throughout uni t .  Weakly c h l o r i t i c  matr ix u i t h  
Local developnent o f  c h l o r i t e  t o  ch l o r i t e  rimned 
calcareous spots and weak, d i u n  broun, f i ne  
grained b io t i te (?)  throughout. Trace t o  1% f i ne  
disseminated p y r i t e  u i t h  up t o  3-4% f i ne  
disseminated t o  f rac ture  cont ro l led  p y r i t e  below 
370.h. Up t o  50% quartz veins below 370.h. 

Mineral izat ion & Al te 
Ueak spotty ch l o r i t e  
unel tered. 

r a t i on :  
(hornfelsing) t o  v i s i b l y  

Structure: 
Fo l ia t ion  at: 
352.7m - 66' CAB. 
362.Om - 69' CAB. 
369.0m - 70' CAB. 

Faults: 
375.1-375.2m: Fault zone a t  38' CAB. 

Fold: 
Possible f o l d  hinge from 374.4 (-65'CAB) t o  374.6 

- 
Leng . 
(MI - 

- 

Hole # : BC-90-05 

- 
w 

PPM - 

- 

ZN 
PPM 
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- 
PB 
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38 
29 
27 

- 
AU 
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- 
Cu/Zn 
RATIO - 
33.87 
26.52 
14.05 
22.58 

DESCRIPTION NI 
PPM 

(44' CAB). 

FELSIC TUFFACEWS SEDIMENTS 4Q 
nediun t o  l i g h t  grey, cherty f e l s i c  tuf faceow 
sediments. Up t o  4X, <brm angular-subangular 
quartz phenocrysts over the f i r s t  3 . h  with up t o  
IS%, <4cm cherty f e l s i c  f e l s i c  fragments below 
370.9111. 2% disseminated p y r i t e  with up t o  3cm 
p y r i t i c  (30%) bands betueen 377.0-378.0n1, and 
a t  378.7m. Moderately wel l  fo l iated. 

Mineral izat ion 8 Alterat ion: 
378.0-378.h: Ueak spotty ch l o r i t e  (hornfelsed) 

INTERMEDIATE ASH TUFF 3A 
Mediun t o  dark green, medim t o  f i ne  grained 
c h l o r i t i c  8ahornfelsed8a intermediate ash t u f f .  
Local up t o  4%. *2cm elongated intermediate and 
lesser f e l s i c  fragments. Generally f i ne  t o  
mediun grained, c h l o r i t i c  matr ix with f a i n t  
darker, f i ne  grained, e0.75cm c h l o r i t i c  wisps. 
Local, mottled t o  discontinuous - streaky banded 
appearance. Trace 1% disseminated pyr i te.  Local 
quartz phyric f e l s i c  horizons from 
386.55-386.65m, 386.8-389.6111. Contact are poorly 
defined. Poorly fol iated, poor ly defined lower 
contact. Possible reworked uni t .  

Mineral izat ion 8 Alterat ion: 
Ueak t o  moderate pervasive ch lor i t i za t ion .  
Ueak t o  moderate fracture-control led 
carbonatization. 

Structure: 
Fo l ia t ion  at: 
381.5m - 76' CAB. 
389.0111 - 72' CAB. 

INTERMEDIATE LAPILLI ASH TUFF 38 
Mediun t o  dark green/grey-brownish tinge, medium 
grained, c h l o r i t i c  l a p i l l i  t u f f .  Simi lar t o  
previous u n i t  but appears t o  have higher 
concentration o f  f r a g m t s .  5-7X, <2cm, 
elongated intermediate and lesser f e l s i c  
f ragnnts .  Generally d i m  grained, c h l o r i t i c  
m t r i x  with up t o  10X, <l.Ocm darker green, 
c h l o r i t i c  wisps. Discontinuous, banded-streaky 
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FROM 
(MI 

. 
414.00 

416.30 

DESCRIPTION 

appearance. Several, f i ne r  grained (ash) 
sections, s imi la r  t o  previous uni t ,  from 
3W.7-398.3111 and 401.15-404.6111. 
Fine grained, massive-foliated maf i c  dyke a t  
389-6-389.7111. Weakly magnetic. Trace-1% 
disseminated p y r i t e  with t race t o  1% pyr rhot i  te. 
Poorly developed fo l ia t ion .  

Mineral izat ion & Al terat ion: 
Moderate pervasive ch lor i  t i z a t  ion, Weak t o  
moderate f racture-control led  carbonatization. 

Structure: 
Fol iat ions at: 
398.0111 - 79' CAB. 
400.5111 - 59' CAB. 
406.7m - 54' CAB. 

Faults at: 
395.7-396.7m: Highly f ractured core. Orientat ion 

unknom. 
400.0-400.h: Highly f ractured core. Approximate 

or ien ta t ion  a t  -39' CAB. 

INTERHEDI ATE INTRUSION 7R 
Fine grained, mediun green, f i n e  pervasive-spotty 
ch lor i te .  Hornfelsed fels ic(7) intrusion. Weak 
t o  moderately magnetic. Massive, with sharp - 
wavy upper and Loner contacts a t  75' and 46' CAB. 

INTERMEDIATE LAPILLI ASH TUFF 38 
Simi lar t o  previous from 389.5-414.0m. Hediun t o  
dark green, mediun grained lap i  1 li tu f f .  Up t o  
lo%, <2cm elongated intermediate/felsic 
fragments. Discontinuous, streaky banded 
appearance. Mediun grained, c h l o r i t i c  maf i c s  
with y, t o  6%, <O.Cicm ch lo r i t e  wisps. 
Discontinuous streaky banded appearance. 
Moderate, f racture control  led  t o  pervasive 
carbonate quartz (str ingers r i m e d  by ch lor i te )  
over the f i r s t  1.5m with 1% fracture control led/ 
disseminated pyrrhot i te.  Trace 1% pyr i te.  

Mineral izat ion & Alteration: 
Weak t o  modcrate pervasive ch lor i t i za t ion .  Weak 
t o  moderate f rac ture  control led csrbonetization. 

FROM CU 
PPM 

- 
PB 

PPM - 
B A 

PPM 

- 
Cu/Zn 
RATIO - 



BIRK CREEK (1990) 

DESCRIPTION 

Structure: 
Fol iat ion at: 
417.8111 - 65' CAB. 
422 .h  - 62' CAB. 

End of hole 

Total a m t  of  sanples= 
Total length sempled = 

Hole # : BC-00-05 

- 
PB 

PPM - 

PAGE: 22 

- 
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PPM - 
- 

AG 
PPM - 

AU 
PPB 



HOLE NUMBER: BC-90-05 GEOCHEH. SHEET DATE: 2 6 - F e b r u a r y 1 9 9 1  

S a n p l e  From To L e n g t h  
cn) cn) cn) 

- - -- 

S i 0 2  T i 0 2  A1203 Fe203 Mg0 CaO Ma20 K20 P205 nno R b  S r  Y Z r  N i  Ba  Cu Z n  LO1 Cu/Zn Zn/Na ISHIKA ALUM ACNK 
wtX w t X  w t X  u t X  wtX wtX w t  wtX u t X  w t X  ppm ppn ppn ppm ppn ppn ppn ppm w t X  R a t i o  R a t i o  A.I. A.I. A.I. 

HOLE NWBER: BC-90-05 GEOCHEM. SHEET PAGE: 1 
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FROM 
(M) 

0.00 

5.00 

. 

-- 

DESCRIPTION 

OVERBURDEN O/B 

FELSIC TUFF 4AL 
Mediun t o  l i g h t  green-grey, f i ne  grained f e l s i c -  
dac i t i c  ash t u f f  u i t h  several cherty and 
a r g i l l i t e  horizons. Fine grained, ueakly 
c h l o r i t i c  matrix u i t h  local  up t o  3%, 4.5mn 
elongated t o  subrounded quartz crystals. Ueak t o  
Local ly moderate se r i c i t e  development, decreasing 
downhole t o  +/- 62.5111. Ueak t o  moderately well 
developed, l oca l l y  wavy fo l ia t ion .  Traces t o  
0.5% f ine  disseminated p y r i t e  u i t h  occasional up 
t o  1.5cm f i ne  g r a i d  p y r i t e  cubes. 
Light grey-green, cherty bands f r m  8.2- 8.25111, 
9.3-9.37m, 9.4-9.43m, 10.3-10.5m, 50.15-50.3111 
(w i th  t race sphaleri te/galena/pyri te). 

10.2-10.3111: Black, ueakly graphit ic a r g i l l l i t e ,  
sharp contacts a t  82' CAB. Cherty belou 
louer contact t o  10.5111. 

13.6-14.1111: Felsic In t rus ion  - f i ne  grained, 
feldspar porphyr i t ic,  sharp uneven contacts. 

62.3-63.2~: Black, ueakly graphit ic a r g i l l i t e ,  
sharp upper contact, gradational Louer 
contact (over 10-15cm) of ueakly argil laceous 
intermediate t u f f .  

Mineral izat ion 8 Alterat ion: 
Trace t o  0.5% sphalerite/galena/pyrite at43.4mt 
50.15-50.30m, 53.05mt 61.22111, 62.59-62.63111. 

5.0-62.90m: Ueak pervasive ser ic i t i za t ion .  
5.0-63.201~1: Ueak fracture control led 

carbonatization. 

Structure: 
Fo l ia t ion  at: 
1 0 . h  - 76' CAB. 21 .h  - 68' CAB. 
33.0m - 69' CAB. 38.0111 - 70' CAB. 
43.0111 - 70' CAB. 47.5111 - 74' CAB. 
57.5m - 75' CAB. 

Bedding at: 
10.2111 - 82' CAB. 

FROM 
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PB 
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- 
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RATIO - 



BIRK CREEK (1990) FALCONBRIDGE LTD Hole # : BC-90-06 PAGE: 3 

- 
Leng . 
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7.69 
2.90 
2.20 
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DESCRIPTION FROM PB 
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14 
17 
52 
75 
91 
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24 
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46 
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16 
3 
9 

12 
3 

36 
15 
8 

13 
12 

AS 
PPM 

FROM 
(MI 

5.00 

Faults: 
5.8-5.83111: Fault w/gwge a t  65' CAB. 
8.3-8.5m: Blocky core with gouge. 
26-8-27.2111: Broken, blocky core. 
29.28-29.3111: Fault  u/gouge a t  79' CAB. 
44.15-44,65111: Broken, h igh ly  f ractured core. 

FELSIC TUFF 4AL 
Mediun t o  Light green-grey, f i ne  grained f e l s i c -  
dac i t i c  ash t u f f  wi th several cherty and 
a r g i l l i t e  horizons. Fine grained, weakly 
c h l o r i t i c  matr ix with Local up t o  3%, 4.5mn 
elongated t o  subrouded quartz crystals.  Ueak t o  
l oca l l y  moderate se r i c i t e  developnnt, decreasing 
domhole t o  +/- 62.5111. Weak t o  moderately wel l  
developed, l oca l l y  wavy fo l ia t ion .  Traces t o  
0.5% f i n e  disseminated py r i t e  with occassional up 
t o  1 . 5 n  f i n e  grained py r i t e  cubes. Traces - 
0.5% f rac ture  control  led sphaleri te/galena/pyri t e  
a t  43.41~1, 50.15-50.30111, 53.05111, 6l.ZZm, 62.59- 
62.63111. L igh t  grey-green, cherty bands from 8.2- 
8.25111, 9.3-9.37111, 9.4-9.43m, 10.3-10.5111, 50.15- 
50.3111 (sphaleri te/galena/pyrite). 
10.2-10.3m: Black, weakly graphit ic a r g i l l l i t e ,  
sharp contacts a t  82' CAB. Cherty k l o u  lower 
contact t o  10.5m. 
13.6-14.1m: Felsic Intrusion - f i n e  grained, 
feldspar porphyr i t ic,  sharp uneven contacts. 
62.3-63.2111: Black, weakly graphit ic a rg i  l l i t e ,  
sharp upper contact, gradational louer contact 
(over 10-15cm) o f  ueakly argi  Llaceous 
intermediate t u f f  . 
Mineral izat ion 8 Alterat ion: 
5.0-62.9m: Weak pervasive ser ic i t i za t ion .  
5.0-73.h: Weak f rac ture  control led 
carbonatization. 
72.24-73.4111: Up t o  lo%, 4.5mn subrounded t o  
angular (rh&edral shaped) calcareous spots. 

Structure: 
Fo l ia t ion  at: 
10.b - 76' CAB. 21.0111 - 68' CAB. 
33.0111 - 69' CAB. 38.0111 - 70' CAB. 
43.0111 - 70' CAB. 47.5111 - 74' CAB. 
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DESCRIPTION Sampl. FROM Cu/Zn 
RAT I 0  - 

4.24 
28.43 

40.26 
45.60 
39.20 
33.04 
41.35 
60.22 
47.06 

57-51 - 75' CAB. 66.h - 78' CAB. 

Bedding at: 
10.2~1 - 82' CAB. 

Faults: 
5.8-5.83m: Fault  w/gouge a t  65' CAB. 
8.3-8.5m: Blocky core with gouge. 
26.8-27.2m: Broken, blocky core. 
29.28-29.3m: Fault  w/gwge a t  79' CAB. 
44.15-44.65m: Broken, h igh ly  fractured core. 
70.9-72.24m: Broken, h igh ly  f racture core. 

INTERMEDIATE ASH TUFF 3A 
Hediun green-grey, f i n e  grained, c h l o r i t i c  ash 
t u f f .  Occasional, up t o  3X, <2mn subrounded 
quartz crystals.  Fine grained ueakly 
c h l o r i t i c - s e r i c i t i c  matrix. Trace to  0.5% f i ne  
grained disseminated p y r i t e  and Local, up t o  
1.5cm f i n e  grained py r i t e  aggregates or cubes. 
Moderately well, l o ca l l y  contorted fo l ia t ion .  

Mineral izat ion 8 A l te ra t ion  
Ueak f rac ture  cont ro l led  carbonatization 

Structure: 
Fo l ia t ion  at: 
66.0m : 78' CAB 

Faults: 
70.90-72.24m : Broken,Blocky h igh ly  f ractured 

core 

GRAPHITIC ARGILLITE 51n 
Carbonatized intercalated t o  i n t e r  Laminated 
argi  11 i t e  8 s i  l t s tone (or tuffaceous sediments). 
Black t o  l i g h t  grey, contorted, disrupted banded 
appearance with f rac ture  control led t o  pervasive 
(moderate-strong) carbonate a l te ra t ion  and minor 
quartz veins throughout. Trace 2% p y r i t e  with 
occasional, up t o  l.Ocm f i n e  grained py r i t e  
cubes. 1-2X, up t o  1.5cm f i ne  grained pyr rhot i te  
aggregates (angular shapes). 

Mineral izat ion 8 Alterat ion: 
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FROM 
(MI 

90.20 

96.15 

DESCRIPTION 

- 

Moderate - strong pervasive carbonate. 

Structure: 
Fo l ia t ion  at: 
75.2m - 781 CAB. 
8 7 . h  - 78' CAB. 

Faults: 
76.4-77.4111: Fault zone approximate or ientat iwr 

80' CAB. 
79.0-79.1111: Fault zone - 78' CAB. 

FELSIC ASH TUFF 4A 
Mediun t o  Light grey, f i n e  grained, weakly 
argil laceous dac i t i c  ash t u f f .  Strongly quartz 
veined (80%) from 91.3-93.7111 with quartz 
str ingers above and below t h i s  interval .  L ight 
brown, hard mineral (a l te ra t ion  1 )  wi th in  the 
f e l s i c  t u f f  accompanies intensely quartz 
veined sections. Trace 1% disseminated p y r i t e  
with up t o  1% fracture control led pyrrhot i te.  
Gradational Loner contact over about 20cm. 

Mineral izat ion 8 Alterat ion: 
Ueak pervasive carbonatization. Strong fracture 
control led s i l i c i f i c a t i o n .  

Structure: 
Fo l ia t ion  at: 
95.5111 - 73' CAB. 

GRAPHITIC ARGILLlTE 51M 
Simi lar t o  previous from 73.4-90.2 metres. 
Carbonatized intercalated t o  f i n e l y  interbedded 
arg i  11 i t e  and s i  l tstone (or tuffaceous 
sediments). Ueak t o  moderately graph i t i c  on 
fractures. Black t o  l i g h t  grey, contorted, 
disrupted banded appearance with Local up t o  3cm 
~%ataclast ica8 fragments. Moderate t o  Strong 
f rac ture  control led t o  pervasive carbonate 
al terat ion. Local qwrtz-carbonate 
veins/stringers throughout with strongly 
quartz veined sections f r an  135.17-135.48m, 
137.5-138.0m, 140.2-140.55111, 143.4-144.2111, 
and 145.36-145.h. Trace 2% f i n e  disseminated/ 

FROM 
- 

Leng . 
(M) - 

0.85 
0.95 
1.50 
1 .oo 
1 .SO 
0.50 

1 .oo 
1.50 
1.50 
1.50 
1-50 
1 .oo 
1-00 
1-30 
1-00 
0.80 
0.24 
1.56 
0.80 
1 .oo 

- 

Hole # : BC-90-06 

- 
w 

PPM - 

114 
97 
53 
48 

114 
75 

48 
60 
78 
48 
14 
53 
36 
57 
39 
70 
70 

149 
240 
107 

- 

PB 
PPM - 

42 
64 
57 

100 
32 
13 

12 
6 
5 
7 

10 
7 

10 
9 
5 
7 
8 

11 
3 

13 

- 
ZN 

PPM - 

69 
50 
14 
40 
53 
45 

35 
153 
70 
64 
37 
88 
22 
47 
20 
23 

135 
40 
49 
26 

PAGE: 5 

B A 
PPM - 

700 
30 
10 

330 
640 
500 

320 
300 
480 
370 
140 
430 
340 
520 
320 
440 
100 
580 

10 
590 

- 

- 
AG 

PPM - 

0.2 
0.9 
0.5 
0.9 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

- 

AU 
PPB - 

3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

N I 
PPM 

- 
cu/Zn 
RATIO - 

62.30 
65.99 
79.10 
54.55 
68.26 
62.50 

57.83 
28.17 
52.70 
42.86 
27.45 
37.59 
62.07 
54.81 
66.10 
75.27 
34.15 
78.84 
83.04 
80.45 
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FROM 
(MI 

. 

158.40 

DESCRIPTION 

f rac ture  control  led p y r i t e  and SX, up t o  lcm 
f i n e  grained p y r i t e  cubes or  aggregates. 1-2% 
f rac ture  cont ro l led  pyr rhot i te  and 3-5%, up t o  
lcm f i n e  grained pyr rhot i te  aggregates throughout 
unit. 

150.05-151.7111: daninately s i l t y  horizon 
with intercalated a r g i l l i t e .  

154.6-157.58m: up t o  IS%, Qcm, l i g h t  grey, 
elongated s i l t y  tuffaceous fragments. 

152.95-154.64111: s i l t y  - tuffaceous sediments, 
medium t o  l i g h t  green-grey. 

Mineral izat ion 8 Alterat ion: 
Moderate-strong pervasive carbonate. 

Structure: 
Fo l ia t ion  at: 
104.h - 68' CAB. 
109.0111 - 78' CAB. 
115.5m - 80' CAB. 
123.6111 - 68lCAB. 
128-0111 - 75' CAB. 
133.5111 - 65' CAB. 
142.0111 - 78' CAB. 
151.0m - 75' CAB. 
158.0m - 70' CAB. 

Faults: 
101.4-101.8m: Broken, h igh ly  f ractured core. 
108.4-108.7111: Broken, h igh ly  f ractured core, 

graphit ic,  approximate or ien ta t ion  a t  75' 
CAB. 

119.1-120.1111: Broken, h igh ly  f rac ture  core, 
graphit ic,  approximate or ien ta t ion  a t  78' 
CAB. 

126.0-126.1111: Graphitic shear a t  50' CAB. 
130.7-130.8m: Fault wi th gouge, graphit ic a t  60' 

CAB. 
137.4-137.5111: Fault with gouge graphit ic,  a t  -65' 

CAB. 

ARGILLACEOUS FELSIC TUFFACEWS SEDIMENTS. 4Q0 
Medium green-grey/brown, f i n e  grained, fragmental 
tuffaccous sediments. Up t o  7X, <2cm elongated 

FROM 
- 

Leng . 
(MI - 
1 s o  
1 s o  
1.60 
1 .50 
1.65 
1.67 
1 .oo 
1.38 
1.25 
0.95 

1 .oo 
1 .O7 
0.93 

- 

- 
CU 

PPM - 
59 
49 
66 
39 
64 
26 

lo8  
65 
61 
59 

67 
50 

148 

- 

- 
ZN 

PPW - 
43 
54 
72 
41 
55 

121 
92 
61 
43 
54 

46 
101 
41 

- 
B A 

PPM - 
420 
460 
420 
210 
460 
30 

780 
700 
700 
670 

600 
750 
660 

- 
AU 

PPB - 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 

- 
Cu/Zn 
RAT I 0  - 
57.84 
47.57 
47.83 
48.75 
53.78 
17.69 
54.00 
51.59 
58.65 
52.21 

59.29 
33.11 
78.31 
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FROM 
(MI 

163.95 

DESCRIPTION 

siLiccous/cherty/sericitic f e l s i c  fragments. Fine 
grained, weakly argil laceous matrix increasing 
belou 14.4111 t o  lower contact. Moderately 
well f o l i a t ed  with local  streaky discontinuous 
banded appearance. 1-2% py r i t e  and/or pyr rhot i te  
cubes. 

159.2-159.h: Fine grained, quartz-phyric f e l s i c  
dyke. Massive, nonfoliated, uneven contacts. 
Up t o  6%, <2mn subrounded quartz phenocrysts. 

161.1-161.27111: Fine grained, f e l s i c  dyke s imi la r  
t o  previous. 

l6 l .27- l6l .h:  Quartz veined (80%) u i  t h  1 ight 
b r o w  mineral (sphalerite?), 2-3% fracture 
control  led  py r i  te/pyrrhot i  te. 

162.2-162.3&n: Quartz carbonate veined 
argi  1 laceow horizon. 

Mineral izat ion & Al terat ion: 
Ueak pervasive ser ic i t i za t ion .  

Structure: 
Fo l ia t ion  at: 
160.0111 - 70' CAB. 
162.75111 - 73' CAB. 

GRAPHITIC ARGILLITE 5IM 
Ueak t o  nmderately carbonatized, black-mediun 
grey intercalated t o  f i n e l y  interbedded 
a rg i l l i t e / s i l s t one  ( tu f faceow sediments?). 
Simi lar t o  previous argi  l l i t e  zones. 
Discontinuous, streaky, contorted banded 
appearance. Moderately well fo l iated. Up t o  3% 
fracture control led pyr rhot i te /pyr i te  with up t o  
4%, 4 . 5 m  f i n e  grained pyr rhot i te  aggregates. 

Mineral izat ion & Alteration: 
Ueak - moderate f rac ture  control led 
carbonatization. 

Structure: 
Faults: 
170.72-170.75m: Fault zone a t  80' CAB. 
171.0-171.05m: Fault zone a t  85' CAB. 

FROM 
- 
Leng. 
(MI - 
1.75 

1.05 
1 .oo 

- 

Hole # : BC-90-06 

- 
CU 

PPM - 
67 

5 1 
128 

- 

- 
PB 

PPM - 
9 

9 
26 

- 

PAGE: 7 

7 

B A 
PPM - 
660 

71 0 
770 

- 

- 
AG 

PPM - 
0.1 

0.1 
0.1 

- 
AU 

PPB - 
3 

3 
3 

- 
AS 

PPM - 
42 

36 
39 

- 
N1 

PPM - 
36 

37 
39 

- 
Cu/Zn 
RATIO - 
52.34 

31.68 
47.23 
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FROM 
(MI 

DESCRIPTION 

ARGILLACEWS INTERMEDIATE LAPILLI ASH TUFF 360 
Mediun t o  dark grey, medim grained " d a ~ i t i c ~ ~  
t u f f  o r  reworked tuffaceous sediments (7). 8-12% 
<3cm elongated cherty fragnents. Intercalated 
a r g i l l i t e  (15%) increasing below 176.8111 t o  l o w r  
contact. 3-4% fracture control  led  pyr rhot i  te, 
3% disseminated and fracture control led pyr i te,  
t race chalcopyr i te a t  175-4111. Moderately well 
fo l iated, wi th about 5% boudinaged 
quartz-carbonate veins/stringers. Gradational 
contacts over approximately 2Ocm. Discontinuous 
streaky banded appearance. 

Mineral izat ion 8 Alteration: 
Ueak f rac ture  control led carbonate. 

structure: 
Folat ion at: 
175.h - 76' CAB. 

Fault at: 

176.95-178.15m: Fault zone with f a u l t  gouge a t  
75' CAB. 

INTERMEDIATE ASH TUFF 3A 
Mediun green, f i ne  grained ash t u f f .  Weak t o  
moderately ch l o r i t i c ,  f i ne  grained matrix with 
thin,  <2-3mn ch lo r i t e  str ingers (?). Variable, 
up t o  10% f rac ture  control led pyr i te /pyr rhot i te  
with local ,  t race t o  0.5% chalcopyrite a t  
180.5m, 18O.&n, 182.25111, 184.3m, 184.7m. and 
between 186.5-186.95m. Moderately wel l  developed 
fo l ia t ion ,  minor quartz carbonate veins/stringers 
with pyrrhot i te/pyr i te.  
Several f i n e  grained, un fo l  iated-massive, 4Ocm 
intermediate/mafic dykes over the f i r s t  2.0 
metres. 

Mineral izat ion 8 Alteration: 
Ueak t o  moderate fracture control led 
ch lor i t i za t ion .  

Structure: 
Fo l i a t i on  at: 

FROM 
- 

PB 
PPM - 
20 
8 
9 

12 
5 
3 

7 
9 
1 

137 
2 

100 

- 
ZN 

PPM - 
112 
109 
127 
115 
101 
106 

97 
92 
90 
97 
74 

400 

- 
AG 

PPH - 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.3 
0.3 
0.1 

2 
0.1 
7.3 

- 
AU 

PPB - 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

93 

- 
AS 

PPM 

- 
M I  

PPH - 
38 
37 
44 
3 1 
42 
29 

20 
35 
56 
93 
43 
75 

- 
Cu/Zn 
RAT I 0  - 
53.14 
66.15 
68.41 
75.05 
42.94 
75.80 

90.21 
88.50 
77.33 
94.59 
66-96 
96.97 
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DESCRIPTION 

181.7111 - 77' CAB. 
190.5m - 75' CAB. 

INTERMEDIATE LAPILLI ASH TUFF 38 
Hediun green-grey, mediun grained Lapi Lli-ash 
tuff with local finer grained ash horizons. Up 
to lo%, Qcm elongated siliceous felsic fragments 
decreasing downhole with fine-medim grained ash 
(occassional fragments) over the last meter. 
Gradational lovcr and uppcr contacts. Moderately 
well foliated. 2% fine disseininated/fracture 
controlled pyrite/pyrrhotite. 

200.3-200.45m: Fine grained mafic dyke, massive, 
nonfoliated. 

Mineralization 8 Alteration: 
Ueak fracture controlled carbonatization. 

Structure: 
Foliation at: 
197.0111 - 65' CAB. 
204.5m - 80' CAB. 
Fault at: 
199.8-199.9111: Fault zone 50' CAB. 

ARGILLACEOUS INTERMEDIATE ASH TUFF 3A0 
Mediun green, fine grained ash with weak 
intercalated argi 1 laceous component 
darkening the unit to a local, streaky dark 
green. Occasional, up to 2% (Locally), <2cm 
elongated intermediate/felsic fragments. 2-3% 
fracture controlled-disseminated 
pyrite/pyrrhotite with traces to 0.5% 
chalcopyrite at 207.1111, 207.5111, 208.0m, 209.05111, 
21O.Zm, 210.4111, 210.6111, 210.7m, and 212.4111. 
Moderately ell foliated. 

210.65-212.27m: Quartz Phyric Intermediate Ash 
Tuff . 3-5X, 1 -4mn subrounded 
quartz phenocrysts. 

Mineralization & Alteration: 
Ueak fracture control led carbonatization. 

FROM 
- 
Leng. 
(MI - 

1 .OD 
1 .oo 
1 .oo 
1 .oo 
1-00 
1-00 

- 

- 
CU 
PPH - 

1382 
400 
548 
2910 
301 
2487 

- 

- 
PB 
PPM 

- 
zll 
PPM - 

5 1 
49 
62 
145 
56 
68 

- 

- 
B A 
PPM - 

1500 
1700 
1400 
650 
1 500 
630 

- 
AU 
PPB 

- 
AS 
PPM - 

14 
13 
16 
80 
37 
69 

Cu/Zn 
RATIO - 

96.44 
89.09 
89.84 
95.25 
84.31 
97.34 

- 
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DESCRIPTION 

Structure: 
Fo l ia t ion  at: 
207.4111 - 62' CAB. 
215.0111 - 73' CAB. 

INTERMEDIATE ASH TUFF 3A 
Uediun green, f i ne  grained ash or  possible in ter -  
mediate/maf i c  in t rus ion  (?). Fine grained, 
poor ly fo l ia ted  t o  massive. 1-2% 
disseminated/fracture cont ro l led  p y r i t e  with 
traces chalcopyrite a t  218.7m. Minor quartz- 
carbonate veins/stringers. 

Uineral izat ion 8 Alterat ion: 
Weak fracture control led carbonatization. 

Structure: 
Fo l ia t ion  at: 
219.0111 - 78' CAB. 

INTERMEDIATE LAPILLI ASH TUFF 38 
Mediun green, mediun grained l a p i l l i  ash t u f f  
wi th Local f i ne r  grained sections. Gradational 
contacts with sharp upper contact-marked by 
Lapi lli fragments. Up t o  lo%, <4cm (average lcm) 
elongated si l iceous f e l s i c  fragments. Fine t o  
mediun grained c h l o r i t i c  matrix. Traces 1% 
disseminated/fracture cont ro l led  pyr i te.  Weak t o  
moderately n e l l  fo l iated, wi th minor (2-3%) 
quartz carbonate veins/stringers. 

Mineral izat ion 8 Alterat ion: 
Weak fracture control  led  carbonati rat ion. 

Structure: 
Fo l ia t ion  at: 
224.0111 - 64' CAB. 
229.8111 - 71' CAB. 

ARGILLACEOUS INTERMEDIATE ASH TUFF 3BO 
Uediun t o  dark green, f i n e  grained intermediate 
ash t u f f  with loca l  l a p i l l i  fragments below 
239.0-243.0 metres. Fine grained, c h l o r i t i c  

FROM 

Hole I : BC-90-06 

- 
CU 

PPM 

- 
PB 

PPM - 

19 
4 

7 

PAGE: 10 

- 
AG 

PPM - 

1.1 
0.1 

- 

- 
AU 

PPB - 

37 
3 

- 

NI 
PPM 

- 
Cu/Zn 
RAT I 0  - 

90.48 
69.22 
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FROM 
(MI 

DESCRIPTION 

matr ix with 10-15% intercalated argil laceous 
componmt. 3-5X, (3131 (avg. 1.5cm) elongated 
s i l i ceous f e l s i c  fragments between 239.0 and 
243.0111. Ueak t o  moderately n e l l  f o l i a t ed  with 
minor (boudinagcd) quartz veins/stringers. 
Trace t o  2% disseminated py r i t e  with loca l  
p y r i t i c  sections. 

Mineral izat ion & Alteration: 
232.6111: 2cm p y r i t i c  (50%) str inger.  
236.8-237.0111: 40% pyr i te,  traces chalcopyr i te 

associated with quartz stringers. 
238-3111: 3 m  p y r i t i c  (20%) stinger. 
243.6-245.75m: Local up t o  7% f rac ture  

control led disseminated py r i  te/pyrrhot i  te, 
t race chalcopyrite, loca l  py r i t e  (35%) 
%tr ingera4 mineral izat ion with quartz 
veining. 

Structure: 
Fo l ia t ion  at: 
232.0111 - 80' CAB. 
239.h - 84' CAB. 
245.0111 - 85' CAB. 

FELDSPAR PHYRlC FELSIC INTRUSION 9RB 
Mediun t o  l i g h t  grey/brom. Massive, 
nonfoliated. Up t o  30%, 1-krm, white, subrounded 
feldspars. 2-3% carbonate str ingers ( f racture- 
f i l l i n g ) .  Sharp upper & lower contacts a t  65' & 
75' CAB. 

Mineral izat ion & Alteration: 
Ueak fracture control led carbonatization. 

ARGILLACEOUS INTERMEDIATE ASH TUFF 3A0 
Simi lar t o  previous from 230.85-245.75m. Medim 
t o  dark green, f ine  grained weakly argil laceous 
intermediate ash t u f f .  Fine grained, weak t o  
moderate c h l o r i t i c  matrix with f i n e  intercalated 
argil laceous carponent (40%) inpert ing a streaky 
dark green colour. Occasional, <2cm elongated 
s i l i ceous f e l s i c  fragments towards the Lower 
contact. 2-3% dissminatcd/f  racture control  led  

FROM 
- 

CU 
PPM - 

461 
1586 
440 

- 
PB 

PPM - 

15 
16 
6 

ZN 
PPM - 

1 78 
242 
353 

- 
BA 

PPM - 

120 
80 

120 

- 

- 
AG 

PPM - 

0.3 
1.9 
0.3 

- 
AU 

PPB - 

3 
51 
3 

- 
N I 

PPM - 

53 
52 
49 

- 
Cu/Zn 
RAT I 0  - 

72.14 
86.76 
55.49 
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FROM 
(MI 

DESCRIPTION 

p y r i t e  and Lesser pyr rhot i te  with Local up t o  20% 
p y r i t i c  zones f r an  249.9-250.15m (trace 
chalcopyrite) and 250.7-250.85m. Poorly 
developed fo l ia t ion .  

Mineral izat ion 8 Alteration: 
Ueak fracture control  led  carbonat ization. 

Structure: 
Fo l ia t ion  at: 
253.7m - 73' CAB. 

FAULT ZONE FZ 
Broken blocky - h igh ly  f ractured intermediate 
llash?a* t u f f  wi th Local f a u l t  gouge. 

INTERMEDIATE TUFFACEWS SEDIMENTS (ASH TUFF) 39 
Mediun t o  dark green, f i n e  grained tuffaceous 
sediments. Up t o  6%. <3cm elongated s i l i ceous 
f e l s i c  fragments and lesser intermediate 
fragments decreasing dounhole t o  265.2 metres 
( s l i g h t l y  brecciated appearance). Dominately 
mediun broun/green volcanic sediment, and 
occasional 4cm l i t h i c  c l as t  below 265.2m. 
Ueakly argil laceous (dark green/black) in terva ls  
decreasing dounhole. 3-4% disseminated 
pyr i te /pyr rhot i te  with local  up t o  10% p y r i t e  
betwen 260.4-265.4 metres. Poorly developed 
f o l i a t i o n  with contorted, wavy banded appearance 
below 265.2m. Minor quartz veins/stringers. 

Mineral izat ion 8 Alteration: 
Ueak fracture control led carbonatization. 

Structure: 
Fo l ia t ion  at: 
270.5m - 75' CAB. 

FELDSPAR PHYRIC FELSIC INTRUSION 9RB 
Mediun t o  l i g h t  grey, massive, nonfoliated, sharp 
upper/lower contacts a t  701 CAB. 30-35X, 1-4mn 
(avg. 2mn) subrounded, white feldspars. Light 
grey, f i ne  grained, p y r i t i c  (4%) bleached 
intermediate sediment in terva ls  (block-size 
fragmnts) f r an  272.9-273.3 metres and along edge 
o f  core t o  273.65 metres. 

- 
Leng . 
(MI - 

1.00 
1-00 
1.00 
1 .oo 
1-00 

- 

CU 
PPH - 

1083 
553 
802 
581 
752 

- 
ZN 

PPM - 

124 
145 
136 
93 

182 

- 
BA 

PPM - 

110 
1 50 
100 
140 
140 

- 
AU 

PPB - 

67 
22 
44 
10 
10 

- 

- 
Cu/Zn 
RAT 10 - 

89.73 
79.23 
85. 50 
86.20 
80.51 
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DESCRIPTION 

INTERMEDIATE ASH TUFF 3A 
Mediun t o  l i g h t  green/brom, f i n e  grained, weakly 
b a n d  appearance. Occasional, *3cm elongated 
si l iceous fragments. Trace 2% disseminated 
pyr i te.  Moderately wel l  fo l iated, minor quartz- 
carbonate veins/stringers. 

Mineral izat ion 8 Alterat ion: 
Ueak f rac ture  control led carbonatization. 

Structure: 
Fo l ia t ion  at: 
274.611 - 15' CAB. 

FELDSPAR PHYRIC FELSIC INTRUSION 9RB 
Simi lar t o  previous from 272.35-274.05 metres. 
Sharp upper and lower contacts a t  72' CAB. 

INTERMEDIATE ASH TUFF 3A 
Mediun green/grey/broun, f i n e  grained, weakly 
banded appearance. Trace t o  2% f i ne  
disseminated, l oca l l y  f rac ture  control led pyr i te .  
2 t o  4%, <3cm elongated si l iceous f e l s i c  
fragments below 279.61~ Moderately wel l  
fo l iated, wi th minor quartz stringers. Up t o  a%, 
4mn subraunded- subangular calcareous spots 
lohornfelsingll belou 377.8111. 

Mineral izat ion 8 Alterat ion: 
Ueak spotty carbonatization. 

Structure: 
Fo l ia t ion  at: 
280.2111 - 70' CAB. 

FELDSPAR PHYRIC FELSIC INTRUSION 9RB 
Simi lar t o  previous from 272.35-274.05m. Up t o  
lo%, &me white-mottled feldspars. Massive, 
nonfol iated with sharp upper/lower contacts a t  
75' and 90' CAB. N i l  sulphides. 

INTERMEDIATE VOLCANIC UACKE 3K 
Mediun grey/green/black, f i n e  grained, streaky 
discont inwus banded appearance. Up t o  12%, d u n  
elongated l i t h i c  ( intermediate-fels ic)  fragmmts. 
Medium brwn/black m t r i x  with intercalated 
argil laceous component. 1-2% disseminated t o  

- 
PB 

PPM - 

- 

ZN 
PPM 

- 
AG 

PPM - 
AU 

PPB 

- 
Cu/Zn 
RAT I 0  - 
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FROn 
(MI 

289.75 

294.20 

295. 19 

296.18 

DESCRIPTION 

aggregates o f  f i n e  grained pyr i te /pyr rhot i  te. 
Moderately u e l l  developed f o l i a t i o n  with minor 
quartz-carbonate stringers. 

Mineral izat ion 8 Alterat ion: 
U n k n w  . 
FELDSPAR PHYRIC FELSIC INTRUSION 9RB 
Simi lar t o  previous from 280.68-282.5111. Mediun 
grey, f i ne  grained, massive-nonfolieted. Up t o  
15%, Bm, mottled white feldspars. 

292.0-292.Mm: Intermediate tuffaceous 
sediments, weak t o  moderate b i o t i t e  
developnent. 

292.36-293.0m: Quartz veined. Sharp upper/louer 
contacts a t  78' CAB. 

INTERMEDIATE TUFFACEOUS SEDIMENTS 3Q 
Hediun green/grey/broun, mediun t o  f ine grained, 
ueak streaky, discontinuous banded appearance 
(elongated fragments?). Weak b i o t i t e  developent 
t o  moderate b i o t i t e  developnent along in t rus ive  
contacts. Trace t o  2% f i n e  disseminated/locally 
f racture control  led py r i  te/pyrrhot i  te. Poorly 
developed fo l ia t ion .  

Mineral izat ion 8 Alterat ion: 
Weak pervasive b io t iza t ion .  

FELDSPAR PHYRIC FELSIC lNTRUSlON 9RB 
Simi lar t o  previous from 289.75-294.2 metres. 

INTERMEDIATE TUFFACEWS SEDlMENTS/WACKES 3W3K 
Mediun t o  l i g h t  green/grey, mediun t o  f i n e  
grained, weak uneven t o  streaky banded 
appearance. Variable (40%) intercalated 
argi  1 laceous component 1-3%, <2cm 
elongated L i t h i c  (intermediate t o  f e l s i c )  
fragments l oca l l y  throughout with up t o  
7% l i t h i c  fragments from 307.68-308.3 metres. 
Trace t o  2% disseminated py r i  te/pyrrhot i  te. 
Fractured core ( f au l t  zone) f r w  317.7-319.0 
metres with cataclastic-brecciated 
appearance above, through and belou the f a u l t  
zonc. Overall, poor t o  moderately u e l l  f o l i a t ed  
with numerous quartz-carbonate/carbonate 
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DESCRIPTION 

str ingers below 309.9111. 

Mineral izat ion & Al terat ion: 
296.16-308.48111: Unknown. 
308.48-3W.h: Weak spot ty  ch l o r i t i za t i on  

( ~ I H ~ r n f e l s i n g ~ ~ ) .  
309.6-322. Ism: Ueak f rac ture  control  led  

carbonat i za t  ion. 

FELSIC TUFFACEWS SEDIMENTS/UACKE 4Q/4K 
Light grey-green/brown, dac i t i c  tuffaceous 
sediments. Up t o  5%, d2.5cm elongated-subrounded 
L i t h i c  fragments and Local up t o  10% elongated 
L i  t h i c  fragnents from 322.6-323.4m, 323.7-325.h. 
Local pervasive Light brown colour (ser ic i te?)  
increasing dounhole (weak t o  moderate) w i th in  
f i ne r  grained sections. Trace 3% disseminated/ 
f racture control  led  p y r i  te /pyr rhot i te  u i t h  traces 
fuchsite. Poorly developed f o l i a t i o n  with up t o  
5% quartz-carbonate veins/str ingers (of ten 
boudinaged) throughout the un i t .  

Mineral izat ion 8 Alterat ion: 
Weak fracture cont ro l led  carbonate. 

Structure: 
Fo l ia t ion  at: 
323.3111 - 15' CAB. 

INTERMEDIATE TUFFACEWS SEDIMENTS 3Q 
Mediun t o  l i g h t  grey/green, f i ne  grained, l oca l l y  
argil laceous intermediate t o  f e l s i c  tuffaceous 
sediments. Fine grained, streaky discontinuous 
banded appearance. 3-4% disseminated/fracture 
control led p y r i t e  u i t h  up t o  30X, f racture 
control led p y r i t e  from 331.2-331.25m. Poorly 
developed fo l ia t ion .  

326.3-338.65111: Section s imi la r  t o  previous un i t  
(lower section) fau l ted  louer contact a t  40' 
CAB. 

Mineral izat ion & Al terat ion: 
329.4-330.h: Weak spot ty  ch l o r i t i za t i on  

I1hornf e l  s i ngll. 

Structure: 
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DESCRIPTION 

Fo l ia t ion  at: 
328.0111 - 67' CAB. 
332.5111 - 78' CAB. 

Fault at: 
338-6-338.65111: Fault s l i p s  a t  40' CAB. 

FELSIC TUFFACEWS SEDIMENTS 4Q 
Light grey/green, f i ne  grained, weakly c h l o r i t i c  
(?) dac i t i c  sediments. Up t o  l a ,  4cm e l m a t e d  
subrounded s i  1 iceous fragments. Gradational 
upper contact, poor ly fol iated. Trace 
disseminated pyr i te .  

Mineral izat ion 8 Alteration: 
Ueak fracture control led carbonate. 

Structure: 
Fault at: 
334.9-335.2111: Fault s l i p s  a t  40-25' CAB. 

INTERMEDIATE TUFFACEWS SEDIMENTS 3Q 
Mediun green, ueak brownish tinge, f i ne  grained 
tuffaceous sediments. Very f i ne  grained over the 
f i r s t  30cm. Poorly fol iated. Trace f i n e  
disseminated pyr i te .  Ueak b i o t i t e  development 
below 336.0111. 

Mineral izat ion 8 Alteration: 
Ueak fracture control led carbonate. 
336.0-336.85111: Ueak pervasive b io t iza t ion .  

FINE GRAINED MAFIC INTRUSION 7R 
Dark green, f i n e  grained mafic tuffaceous 
sediments. Local evidence o f  s i l iceous elongated 
fragments. Poorly f o l i a t ed  t o  massive i n  
appearance (intrusion?). Ni 1 sulphides. 

Mineral izat ion 8 Alterat ion: 
Ueak fracture control led carbonate. 

INTERMEDIATE TUFFACEWS SEDIMENTS 3Q 
Similar t o  previous from 335.55-336.85111. Mediun 
green, s l i gh t  brownish tinge, f i ne  grained. Ueak 
t o  moderate b i o t i t e / ch l o r i t e  developed from upper 
contact t o  344.05m. N i l  sulphides. Poorly 
foliated. 

Hole # : BC-00-06 
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FROM 
(MI 

345.05 

. 

DESCRIPTION 

Mineralization & Alteration: 
342.0-344.05m: Weak pervasive biot ization. 

End of hole 

Total amount of samples= 83 
Total length senpled = 87.87M 
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HOLE NUMBER: BC-90-06 GEOCHEM. SHEET DATE: 2 6 - F e b r u a r y - 1 9 0 1  

S e n p l e  From To L e n g t h  
(MI cn) (MI 

S iO2 T i 0 2  A1203 Fe203 Mg0 CaO Na2O K20 P205 MnO R b  S r  Y Z r  N i  Ba  Cu Z n  LO1 Cu/Zn Zn/Na ISHIKA ALUM ACNK 
wtX w t X  w t X  wtX w t X  w t X  w t  wtX wtX wtX ppn ppn ppn ppn ppn ppn ppn ppn w t X  ~ a t i o  R a t i o  A.I. A.I. A.I. 
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FROM 
(n) 

0.00 

12.80 

. 

69.70 

DESCRIPTION 

OVERBURDEN O/B 

QUARTZ PHYRIC FELSlC ASH TUFF 4 M  
Light t o  mediun grey, aphanitic matrix, 
crenulated fo l ia t ion .  5-7% quartz eyes t o  2mn 
wi th in  a l i g h t  grey t o  s i l ver /wh i te  se r i c i t e  
matrix. 
32.5-67.h: Increase i n  quartz eyes, 10% t o  
5mn, rare t o  lcm. 
34.34-36.46111: Very blocky core. 
62-75-67.06111: Quartz veining. Stockwork 
appearance, very broken core. 1% disseminated 
pyr i te.  
68.89 - 69.33111: Finely banded/laminated black 
argil laceous material. 

Mineral izat ion 8 Alterat ion: 
2 4 %  pyr i te,  disseminated 8 along f o l i a t i o n  
planes. Weakly t o  moderately s i l iceous 
local ly.  4 %  quartz veins t o  lcm pa ra l l e l  and 
cross-cutt ing fo l ia t ion .  

Structure: 
Fol iat ions at: 
16.85111 - 75' CAB. 
37.75m - 65' CAB. 
62.5m - 70' CAB. 
67.06 - 69.70111: f au l t  zone 

QUARTZ FELDSPAR PHYRIC FELSIC ASH TUFF 4AC 
Light t o  mediun grey f i ne  grained t o  aphanitic 
matrix. Up t o  4% 1-2mn tan al tered feldspar 
phenocrysts. 5% poorly defined very l i g h t  grey 
t o  d u l l  white c lasts? t o  2cm (possible 
cataclast ic breccia?). 
72.3-73.15111: Mul t ip le  quartz veins, Largest i s  
25cm across, some very broken up with poor 
recovery. No v i s i b l e  sulphides. 

Mineral izat ion 8 Alteration: 
1% f i n e  grained disseminated pyr i te,  ra re  as 
clots,  usual ly along f o l i a t i o n  planes. Weak t o  
moderate Light grey ser ic i te .  4% quartz veins 
t o  0.5cm. 
72.3-73.15m: Ueakly c h l o r i t i c  i n  wal l  rock. 
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DESCRIPTION 

Structure: 
Fo l ia t ion  at: 
70.4111 - 70' CAB. 
80.0111 - 85' CAB. 

WARTZ FELDSPAR PHYRIC FELSIC ASH TUFF 4AC 
Mediun greenish/grey, f i ne  grained t o  aphanitic, 
wel l  fo l iated. Up t o  7% quartz eyes t o  2mn, up 
t o  4% feldspar phenocrysts t o  2mn a l l  w i th in  a 
l i g h t  grey se r i c i t e  matrix. Gradational contact. 

Mineral izat ion & Alteration: 
Up t o  2-3% f i ne  grained s t r inger  t o  disseminated 
p y r i t e  <2mn. 

Structure: 
Fo l ia t ion  at: 
74.0111 - 35' CAB. 

Crenulation cleavage at: 
74.0111 - 10' CAB. 

FELSIC LAPILLI TUFF 4BA 
Mediun greenish grey, f i n e  grained t o  aphanitic 
s e r i c i t i c  matrix. 5-10% l a p i l l i s  t o  lcm by 5cm. 
1% 1-2m tan al tered feldspar phenocrysts. Lower 
contact gradational. 

Mineral izat ion & Alteration: 
2-3% f i n e  grained s t r inger  t o  disseminated 
pyr i te.  

Structure: 
Fo l ia t ion  at: 
81.2111 - 70' CAB. 

QUARTZ PHYRIC FELSIC ASH TUFF 4 M  
As above u n i t  (73.76-78.7111)- 
83.23-83.62111: Felsic L a p i l l i  t u f f  (as above). 
Gredational contacts. Louer lm shous quartz eyes 
t o  lmn. Gradational contact. 

Mineral izat ion & Al terat ion: 
2-3% disseminated t o  s t r inger  pyr i te.  4 %  quartz 
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DESCRIPTION 

veins t o  0.5cm pa ra l l e l  t o  fo l ia t ion .  

Structure: 
Fo l ia t ion  at: 
83.05111 - 85' CAB. 
83.3111 - 70' CAB. 
86.1111 - 60' CAB. 

WARTZ FELDSPAR FELSIC ASH TUFF 4AC 
Light t o  medim grey, f i n e  grained t o  aphanitic, 
well fo l iated. 5% quartz eyes t o  2mn, up t o  4% 
feldspar phenocrysts t o  2mn a l l  w i t h i n  a l i g h t  
grey s e r i c i t i c  matrix. 

Mineral izat ion 8 Alterat ion: 
2-3% f i n e  grained disseminated t o  s t r inger  
pyr i te.  Weakly s i l iceous Locally. Ueak t o  
moderate ser ic i te .  

Structure: 
Fo l ia t ion  at; 
87.8111 - 55' CAB. 

WARTZ PHYRIC FELSIC ASH TUFF 4 M  
Mediun grey, f i ne  grained t o  aphanitic, wel l  
f o l i a t ed  and crenulated. 5% quartz eyes t o  
1-2m, 2-3% 1-2m feldspar phenocrysts a l l  w i th in  
a s e r i c i t i c  matrix. 
110.0m: Quartz eyes increase t o  3-4mn. 

Mineral izat ion 8 Alterat ion: 
5-10% f i n e  grained pyr i te,  disseminated and along 
f o l i a t i o n  planes t o  0.5-lcm local ly.  Average 
4-5% pyr i te .  Moderate t o  strongly s i l i ceous 
local ly.  
108.30111: 3cm quartz ve in  30' CAB. 
116.721~ lcm quartz ve in  10' CAB. 

Structure: 
93.57 - 97.13111: Fault zone. Very crenulated, 
broken core, upper contact 80' CAB, lower contact 
60' CAB. 
Fo l ia t ion  at: 
99.5111 - 508 CAB. 
00.8111: 5cm shear, very gougey 75' CAB. 
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DESCRIPTION 

100.7m: Shear a t  15' CAB. 
102.7111: Fo l i a t i on  - 80' CAB. 
102.84-103.0111: Fault zone. 
ll0.72m: O.5m f a u l t  gouge 70' CAB. 
128.5-129.27m: Fault zone. 
130.15-130.3111: Fault zone. 
132.68-134.7111: Fault zone. 

WARTZ PHYRIC FELSIC ASH TUFF 4 M  
L ight  t o  mediun grey f i ne  grained, wel l  fo l iated. 
5% quartz eyes t o  2-3nm i n  a s i l v e r  grey 
s e r i c i t i c  matrix. 1-2% 
pyr i te,  disseminated and along f o l i a t i o n  planes. 

Mineral izat ion 8 Alteration: 
Moderate t o  strong ser ic i te.  

Structure: 
136.94-137.4111: Fault zone. 
1-2% disseminated fracture control led pyr i te .  
Quartz veining. 

WARTZ PHYRIC FELSIC ASH TUFF 4M 
L ight  t o  mediun grey, f i ne  grained, wel l  
fo l iated. 5% quartz eyes t o  2mn i n  a s i lver/grey 
s e r i c i t i c  matrix. Vague out l ines o f  possible 
Lapi 11 i s  (although poorly defined) towards bottcnn 
o f  uni t .  

Mineral izat ion 8 Alteration: 
2-4% pyr i te,  d i s s e m i ~ t e d  and along f o l i a t i o n  
planes. 5-10% Locally, minor chalcopyrite, t race 
galena. Moderate ser ic i te.  

Structure 
145.90 - 146.93111: Fault zone. Fault pa ra l l e l s  
core axis. 

ARGILLACEOUS FELSIC LAP1 LLI TUFF 480 
Mediun t o  dark grey, f i ne  grained t o  aphanitic, 
wel l  f o l i a t ed  matr ix with up t o  10% argil laceous 
material. 5-10% Lap i l l i s .  L a p i l l i s  are 
strongly s i l i ceous 8 m y  be as large as 6an Long 
by 1.5m wide. 
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DESCRIPTION 

Mineral izat ion 8 Alterat ion: 
Up t o  5-10% pyr i te,  disseminated and along 
f o l i a t i o n  planes. Up t o  0.5% chalcopyrite, minor 
galena. Weak t o  moderate se r i c i t e  along 
fractures. 

Structure: 
Fo l ia t ion  at: 
147.7111 - 85-90' CAB. 

CHERT BRECCIA 4CP ss 
Very l i g h t  grey t o  mediun grey chert c las ts  
w i th in  a si lver/grey s e r i c i t i c  matrix. Clasts 
are angular, up t o  5-6cm i n  s ize with somewhat 
fuzzy outlines. 

Mineral izat ion 8 Alteration: 
10-15% disseminated and along f o l i a t i o n  planes, 
l oca l l y  semi-massive py r i t e  i n  matr ix around 
clasts. Up t o  0.5% chalcopyrite, 0.25% galena. 
Trace p y r i t e  w i th in  clasts. Later white quartz 
veins intrude u n i t  with t race pyr i te.  

ARGILLACEOUS FELSIC LAPILLI TUFF 480 
Mediun t o  dark grey, f i ne  grained t o  aphanitic, 
well fo l iated, wi th up t o  10% argil laceous 
meterial. 5-10% Lap i l l i s ,  strongly sil iceous. 

Mineral izat ion 8 Alteration: 
5-10% pyr i te,  disseminated and along f o l i a t i o n  
planes, up t o  0.5% chalcopyrite, minor galena. 

Structure: 
Fo l ia t ion  at: 
158.5m - 90' CAB. 

QUARTZ PHYRIC FELSIC ASH TUFF 4 M  
Light grey, f i n e  grained, wel l  fo l iated. Up t o  
5% quartz eyes t o  h, ra re  t o  4nm wi th in  an 
attenuated s e r i c i t i c  matrix. Quartz eyes come 
and go. 
168.12-172.29111: Medim grey un i t ,  Less f e l s i c  
than s u r r d i n g  uni t .  Rare quartz eyes t o  lam 
i n  a weak s e r i c i t i c  matrix. 
173.4-177.3~1: 1-2% poorly defined Lap i l l i s .  
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FROM 
(MI 

178.10 

182.25 

DESCRIPTION 

Mineral izat ion & Al terat ion: 
1-2% pyr i te,  disseminated and along f o l i a t i o n  
planes, l oca l l y  t o  5%, trace chalcopyr i te 8 
galena. Weak ch lo r i t e  wisps. 
168.12-172.2%: Up t o  0.5% disseminated pyr i te.  
177.3-178.lm: Quartz veins. Up t o  1% 
disseminated pyr i te .  

Structure: 
Fo l ia t ion  at: 
63.0111 - 70' CAB. 
169.h - 90' CAB. 
176.0111 - 60' CAB. 

FELSIC LAPILLI TUFF 48 
Light t o  mediun grey, f i n e  grained, moderately 
fol iated. 10% l a p i l l i s  i n  a weak t o  moderate 
s e r i c i t i c  matrix. L a p i l l i s  are moderately t o  
strongly sil iceous. 

Mineral izat ion & Al terat ion: 
Up t o  3% pyr i te ,  disseminated and along f o l i a t i o n  
planes, l oca l l y  t o  5%, trace galena. 

Structure: 
Fo l ia t ion  at: 
180.4111 - 80' CAB. 

QUARTZ PHYRIC FELSIC ASH TUFF 4 M  
Mediun grey, f i ne  grained, moderately fol iated. 
189.35111: 2cm band of semi-massive p y r i t e  with 
0.5% chalcopyrite, minor galena. Up t o  5% quartz 
eyes t o  Zmn, rare t o  4mn wi th in  an attenuated 
s e r i c i t i c  matrix. 

Mineral izat ion 8 Alterat ion: 
Up t o  1% disseminated pyr i te ,  r a re l y  along 
f o l i a t i o n  planes t o  2%, trace galena. 
207.65111: 12cm quartz vein. 

Structure: 
Fo l ia t ion  at: 
199.lm - 90' CAB. 
202.2111 - 85' CAB. 
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- 

PB 
PPM - 
494 

123 
632 
73 

242 
1366 

- 
B A 

PPM - 
680 

720 
750 
730 

680 
740 

- 
AG 

PPM - 
1.4 

0.5 
0.9 
0.6 

0.5 
1.1 

- 
AU 

PPB - 
11 

31 
59 
33 

28 
45 

- 
Cu/Zn 
RATIO - 
15.61 

9.60 
9.40 
7.47 

11.27 
11.08 
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DESCRIPTION 

207.77m - small shear. 

FELSIC LAPILLI TUFF 4BA 
Medim grey, coarser grained than p r i o r  uni t ,  
moderately fol iated. 1-2% quartz eyes t o  2 - h .  
10-15% possible l ap i l l i s / c l as t s ,  very stretched 
f rm 2-4cm (average Zcm). Lapi 11 i s  moderately t o  
strongly sil iceous. 

Mineral izat ion 8 Alteration: 
Up t o  3% pyr i te,  disseminated and along f o l i a t i on  
planes, rare l oca l l y  t o  5% with trace galena. 

Structure: 
Fo l ia t ion  at: 
80'-90' CAB 

WARTZ PHYRIC FELSIC ASH TUFF 4 M  
Hediun grey, f i ne  grained, moderately foliated. 
1-2% quartz eyes t o  Zmn wi th in  an attenuated 
s e r i c i t i c  matrix. Occasicmal (1%) possible very 
stretched lap i  Ll is/c lasts.  

Mineral izat ion 8 Alteration: 
Up t o  2% pyr i te,  disseminated and along f o l i a t i o n  
planes, Locally t o  5%. Trace t o  minor galena 
occurs with these b las ts  o f  pyr i te.  
220.23-220.4h: Quartz vein. Top 50' CAB bottom 
90' CAB. 

Structure: 
217.90 - 218.97m: Fault zone. 
Fo l ia t ion  at: 
221.0111 - 85' CAB. 

CHERT BRECCIA 4CP ss 
Very l i g h t  grey t o  medim grey chert c lasts a l l  
w i th in  a l i g h t  grey s e r i c i t i c  matrix with up t o  
2% quartz eyes t o  3 - h .  Clasts are subangular 
t o  subrouded with sharp outlines. 
238.1-240.h: Clasts decrease i n  s ize towards 
the bottom of  the un i t  (tops up?). 
Sharp upper contact, gradational lower contact 
showing swir led textures o f  black argillaceous? 
mater ial  and chert, possible f a u l t  contact? 

- 
Ctl 

PPM - 
28 

112 
5 1 

10 
12 

998 
69 
40 
18 

- 

- 
ZN 

PPH - 
25 2 
786 
654 

113 
126 

9629 
1751 
683 
115 

7 

AG 
PPM - 
0.4 
0.7 
0.6 

0.3 
0.2 

5.4 
1.3 
0.5 
0.4 

7 

AU 
PPB 

- 
Cu/Zn 
RATIO - 
10.00 
12.47 
7.23 

8.13 
8.70 

9.39 
3.79 
5.53 

13.53 
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FROM 
(MI 

240.00 

. 

273.65 

FALCONBRIDGE LTD 

DESCRIPTION 

Mineral izat ion 8 Alterat ion: 
Up t o  15% pyr i te,  disseminated and along 
f o l i a t i o n  planes around c las ts  with up t o  0.5% 
chalcopyr i te 8 0.25% galena. 1% disseminated 
p y r i t e  w i th in  occasional c last .  

ARGILLACEOUS FELSIC ASH TUFF 4AAO 
Mediun t o  dark grey, weakly laminated 
argil laceous material, intercalated with 
f e l s i c  ash t u f f ,  wel l  fo l iated. 2-3% quartz 
eyes/clasts t o  3-4mn. 2-3% possible feldspar 
c rys ta ls  t o  lmn, of ten  clustered. Sharp bottom 
contact. 

Mineral izat ion & Al terat ion: 
Up t o  1% pyr i te,  disseminated and along f o l i a t i o n  
planes, l oca l l y  t o  3%. 
240.34-241.41m: Quartz vein. Top 90' CAB, bottom 
80' CAB. No v i s i b l e  sulphides. 

Structure: 
250.h - 90' CAB. 
248.38-248.92111: Fault zone. 1% disseminated 
pyr i te.  

247.98- 248.18 
FELSIC ASH TUFF 
20 cm of massive pyr i te.  

FELSIC ASH TUFF 4A0 
Mediun t o  dark grey Leminated/banded f i ne  
grained. Rare t o  1% quartz eyes t o  2mn. Possible 
1-2% l a p i l l i s  towards bottom of un i t ,  very 
attenuated. 

Mineral izat ion 8 Alterat ion: 
Up t o  3% pyr i te,  disseminated and along f o l i a t i o n  
planes, 5% local ly.  
274.65-276.15m: Quartz vein. Trace galena. Top 
contact 50' CAB, bottom 75' CAB. Up t o  1% quartz 
veins, less than lcm wide throughout. 

Structure: 

Leng . 
(M) - 

0.34 
1 .O7 
1 .oo 
1 .50 
0.38 

0.20 

1 .50 
1-50 
1-00 
1 .50 
1 .50 
1 .50 
1-50 
1-50 
1 .50 
1 .50 
1 .50 
1.50 
1 .so 
1.50 
1 .50 
1 .50 

- 

Hole # : BC-90-07 

- 
CU 

PPM 

- 
PB 

PPM - 

1 
1 
1 

65 
160 

6681 

157 
215 
201 

1904 
1 74 
259 
136 
554 

2126 
526 
88 

1 
1 
1 
1 
1 

- 
ZN 

PPM - 

105 
17 
64 

131 
312 

14971 

130 
370 
252 

1102 
486 
762 
33 1 

1137 
3322 
548 
202 
63 
49 
56 
68 
56 

PAGE: 9 

- 
B A 

PPM - 

760 
10 

600 
590 
620 

90 

570 
5 70 
790 
130 
860 
800 
830 
800 
750 
690 
640 
630 
620 
590 
520 
570 

- 
AU 

PPB - 

3 
3 
3 
3 
3 

106 

3 
3 

27 
3 

38 
49 
54 
53 

130 
63 
41 
40 

135 
108 
53 
60 

- 

- 
AS 

PPM 
7 

32 
3 

19 
36 
67 

244 

35 
13 

103 
120 
285 
92 

110 
77 

1026 
539 
139 
69 

1627 
821 

1096 
1851 

- 
Cu/Zn 
RATIO - 

7.08 
41.38 
14.67 
9.03 
6.31 

12.38 

16.67 
11.90 
14.86 
1.87 

17.49 
15.33 
26.61 
4.37 
2.21 
5.35 
9.42 

16.00 
28.99 
21.13 
21.84 
30.86 
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- 
CU 

PPM 

- 
ZN 

PPU - 
% 

82 
131 
95 
71 
69 

- 

- 
AU 

PPB - 
56 

31 
5 1 
24 
3 
3 

- 
Cu/Zn 
RAT I 0  - 
20.00 

16.33 
19.63 
37.09 
31 .O7 
21.59 

FROU 
(M, 

DESCRIPTION FROU BA 
PPU 

M I  
PPM - 
6 

5 
6 
6 
4 
4 

274.0111: 80-85' CAB. 

QUARTZ PHYRIC FELSIC ASH TUFF 4AA 
Light t o  mediun grey, f i n e  grained t o  aphanitic, 
wal l  fo l iated. Up t o  10% quartz eyes t o  h 
wi th in  a moderately s e r i c i t i c  matrix. 5% Light 
tan possible feldspar c rys ta ls  t o  lmn. 

Mineral izat ion 8 Alterat ion: 
Up t o  1% pyr i te,  disseminated and along f o l i a t i o n  
planes, trace chalcopyrite. 

Structure: 
Fo l ia t ion  at: 
307.0111 - 90' CAB. 

FELSIC LAPILLI TUFF 4BA 
Light t o  mediun grey, f i n e  grained, u e l l  
fo l iated. 5-10% L a p i l l i s  t o  4-5cm, very 
stretched out. L a p i l l i s  are strongly sil iceous. 
Up t o  3% quartz eyes t o  2mn i n  moderate 
se r i c i  t i c  matrix. 

Uineral izat ion I% Alterat ion: 
Up t o  1% pyr i te,  disseminated and along f o l i a t i o n  
planes. 

Structure: 
Fo l ia t ion  at: 
313.2111 - 85-90' CAB. 

FELSIC ASH TUFF 4A 
Uediun grey, f i n e  grained, moderately fol iated. 
Up t o  1% quartz eyes t o  Zmn, rare  t o  h. 

Mineral izat ion 8 Alterat ion: 
Up t o  2% pyr i te,  disseminated and along f o l i a t i o n  
planes. Up t o  1% quartz veins t o  2cm with up t o  
1% disseminated pyr i te.  
Moderately ch l o r i t i c .  

FELSIC UPILLI TUFF 48 



BIRK CREEK (1990) 

FROM 
(MI 

328.92 

349.61 

FALCONBRIDGE LTD 

DESCRIPTION 

Mediun grey, f i n e  grained, wel l  f o l i a t ed  matr ix 
with up t o  1% quartz eyes, rare t o  4mn. 510% 
lap i  l l i s  t o  4-Scm, very attenuated/stretched. 
L a p i l l i s  strongly sil iceous. 

Mineral izat ion & Al terat ion: 
Up t o  2% pyr i te,  disseminated and along f o l i a t i o n  
planes. 

Structure: 
Fo l ia t ion  at: 
328.5111 - 80-85' CAB. 

FELSIC ASH TUFF 4A 
Mediun grey, f i n e  grained, u e l l  fo l iated. Up t o  
1% quartz eyes. Occasional (up t o  5%) in terva ls  
t o  20-25cm l a p i l l i  t u f f  wi th Lap i l l i s  t o  3cm. Up 
t o  15% l a p i l l i s  i n  these in terva ls  
(eg: 338.7-338.85171). Lapi 11 i s  strongly 
sil iceous. 5-10% possible feldspar crystals t o  
lmn. Sharp lower contact, gradational upper 
contact suggesting tops up. 

Mineral izat ion & Al terat ion: 
Up t o  2% pyr i te,  disseminated and along f o l i a t i o n  
planes, appears t o  decrease downhole. 

Structure: 
Fo l ia t ion  at: 
338.9111 - 85-90' CAB. 

End of hole 

Total amount o f  semples= 80 
Total length sampled = 114.14M 

FROM 

Hole # : BC-90-07 

- 
ZN 

PPM 

PAGE: 11 

- 
BA 

PPM - 
- 

AG 
PPM - 

AU 
PPB - 

Cu/Zn 
RATIO - 
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DESCRIPTION 

- - 

OVERBURDEN 0/B 

FELSIC ASH TUFF 4A 
L ight  grey, f i n e  grained f e l s i c  ash t u f f .  2-3%, 
<2mn, subrounded quartz p h m r y s t s .  Fine 
grained, weak t o  moderately s e r i c i t i c  matrix. 
Fractured core with local  broken/blocky (rubble) 
sections. Quartz vein (5cm) marks louer contact 
wi th 40-50% py r i t e  band from 12.52-12.55m. Trace 
2% f i n e  disseminated and fracture control led 
p y r i t e  overal l .  

Mineral izat ion 8 Alteration: 
Week pervasive ser ic i t i za t ion .  

CHLORITIC FELSlC ASH TUFF 4AL 
Light grey-green, cherty dac i t i c  ash t u f f .  2-3X, 
<3mn, feldspar phenocrysts. Fine grained, weak 
t o  moderately ch l o r i t i c / se r i c i t i c  matrix. 
Fractured core throughout with Local broken, 
h igh ly  f ractured sections - brecciated 
% a t a ~ l a s t i c ~ ~  appearance throughout uni t .  
Intercalated argi  1 laceous conponent ( 40%)  from 
12.6-13.0m, 13.1-13.3m. Trace 2% f i ne  
disseminated/fracture control led pyr i te.  

Mineral izat ion 8 Alteration: 
Ueek pervasive ser ic i t i za t ion .  

FELDSPAR PHYRIC INTERMEDIATE ASH TUFF 388 
Mediun green, f i ne  grained ash t u f f .  Up t o  7%, 
<3m, l i g h t  brom-whi te, mottled feldspar 
phenocrysts decreasing i n  s ize and concentration 
dounhole. Fine grained, chlor i t ic-weakly 
s e r i c i t i c  matrix. Trace 2% f i ne  
disseminated/f racture control  led pyr i te.  
Moderately wel l  f o l i a t ed  with quartz veined 
sections from 18.8-18.9m, 19.4-19.5m. 20.2-20.7m, 
21.68-21.74m. 

Mineral izat ion 8 Alteration: 
Ueak pervasive sericte. 

Structure: 
Fo l ia t ion  at: 

- 
Leng , 
(MI - 
- 

CU 
PPCI - 
- 

PB 
PPM - 

ZN 
PPM 

B A 
PPM 

- 
AU 

PPB - 
AS 

PPCI 

- 
N I 

PPM - 
- 
Cu/Zn 
RATIO - 
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FROM 
(MI 

DESCRIPTION 

--- -- 

1 8 . h  - 66' CAB. 
21.4111 - 52' CAB. 

MEDIUM GRAINED FELSIC INTRUSION 9S 
Mediun t o  l i g h t  grey/green, mediun grained f e l s i c  
intermediate 11dacitic41 intrusion. Traces f ine  
disseminated pyr i te.  Sharp upper/louer contacts 
a t  75' CAB. (broken, blocky Lower contact over 
5cm). 

INTERMEDIATE ASH TUFF 3A 
Mediun green/grey, f i ne  grained ash t u f f .  2-3%, 
<lmn, l i g h t  brown/white mottled feldspar 
crystals.  Trace t o  3% f rac ture  
controlLed/disseminated p y r i t e  u i t h  Local, traces 
chalcopyr i te (25.4111, 30.7111, 30.84111) and trace 
galena/chalcopyrite (quartz vein) a t  30.62111. 
Fine grained, chlor i t ic-weakly s e r i c i t i c  matrix. 
Moderately well developed f o l i a t i o n  with 1-2% 
quartz veins/stringers. 

Mineral izat ion 8 Alterat ion: 
Weak pervasive ser ic i t i za t ion .  

Structure: 
Fo l ia t ion  at: 
25.2111 - 50' CAB. 
32.5111 - 65' CAB. 

Faults at :  
28.3m: Fault s l i p  a t  73' CAB. 

FELSIC ASH TUFF 4A 
Mediun t o  l i g h t  green/grey t o  l oca l l y  l i g h t  grey, 
s e r i c i t i c / c h l o r i t i c  f e l s i c  ash tu f f .  Occassional 
up t o  3%, <2mn subrounded quartz phenocrysts. 
Fine grained, c h l o r i t i c  - moderately s e r i c i t i c  
matr ix with loca l  moderate t o  strongly s e r i c i t i c  
zones from approximately 39.95-40.1111, 
40.45-40.85m, 41.4-41 .h, 42.15-42.25m, 
43.65-44.35111, and 44.75-46.0111. Trace 3% 
f i n e  disseminated and f rac ture  control led py r i t e  
u i t h  Local, p y r i t i c  %tringersB1 (up t o  20% 
py r i t e )  and trace 0.5% sphaler i te from 

FROM 
- 

Leng. 
(MI - 

1.05 
1 .oo 
0.80 
1 .oo 
1-00 
1-00 
1-00 
0.80 

- 

Hole # : BC-90-08 

- 
CU 

PPM - 

469 
297 
670 
133 

1035 
115 
193 
171 

- 

- 
ZN 

PPM - 

1267 
707 
70 1 
197 

1906 
229 
236 
344 

PAGE: 3 

- 
B A 

PPM - 

860 
800 
880 

1000 
1100 
1100 
1000 
980 

- 
AG 

PPM - 

2.7 
1.2 
1.7 
0.8 
7.6 
1.1 
1.1 
1.1 

AU 
PPB 

- 
AS 

PPM - 

52 
106 
67 
63 

166 
105 
73 
67 

Cu/Zn 
RATIO - 

27.02 
29.58 
48.87 
40.30 
35.19 
33.43 
44.99 
33.20 
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- 
Leng . 
(MI - 

1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 

0.50 
0.70 
1 .oo 
1.19 
1.11 
1 .oo 
1.02 

- 

- 
ZN 

PPM - 

539 
224 
179 
261 
229 

118 
214 
288 
317 
203 
309 
117 

- 
B A 

PPM - 

650 
660 
750 
740 
640 

1200 
91 0 
900 

1000 
1000 
1100 
1200 

- 
AG 

PPM - 

1.5 
0.5 
0.6 
0.7 
0.7 

0.8 
0.7 
0.6 
0.7 
0.5 
0.9 
0.5 

- 

- 
AU 

PPB - 

43 
19 
11 
35 
40 

46 
27 
27 
3 

12 
38 
29 

- 
AS 

PPM - 

101 
45 
50 
60 
78 

143 
71 
81 
81 
29 
84 
98 

- 
Cu/Zn 
RAT 10 - 

47.05 
48.03 
37.41 
51.31 
51.48 

72.87 
36.87 
35.71 
36.22 
42.17 
42.03 
54.83 

- 

FROM 
(MI 

DESCRIPTION FROM CU 
PPM - 

479 
207 
107 
275 
243 

317 
125 
160 
180 
148 
224 
142 

- 

MI 
PPM 

41.4-47.4 metres. Ue l l  developed f o l i a t i o n  with 
minor quartz veins/stringers towards the loner 
contact. 

Mineral izat ion & Alteration: 
Moderate t o  strongly serc i t i c .  

Trace t o  0.5% sphaler i te with p y r i t i c  
str ingers pe r t i cu l a r i l y  between 41.4111 and 47.4111. 

Structure: 
Fo l ia t ion  at: 
38.2111 - 65' CAB. 
41.0111 - 76' CAB. 
45.h  - 72' CAB. 
48.5111 - 75' CAB. 

FELDSPAR PHYRIC INTERMEDIATE ASH TUFF 3AB 
Mediun green/grey, f i n e  grained ash t u f f .  Up t o  
4%, <2mn, mottled, l i g h t  brom/uhite subrounded- 
rounded feldspar phenocrysts. Fine grained weak 
t o  moderately c h l o r i t i c / s e r i c i t i c  matrix. Trace 
t o  3% f i ne  disseminated/fracture control led 
p y r i t e  with 3-5cm Local p y r i t i c  % t r i n g e r ~ ~ ~  (SOX 
py r i t e )  a t  56.2111, 56.4111, 56.9111, 59.&n, and 60.4m 
containing traces chalcopyrite. Moderately wel l  
developed f o l i a t i o n  with 25% quartz veins over 
the l as t  metre. 

Mineral izat ion & Al terat ion: 
Weak t o  moderate pervasive ser ic i t i za t ion .  

Structure: 
Fo l ia t ion  at: 
54.0111 - 68' CAB. 
59.0111 - 62' CAB. 

FELSIC ASH TUFF 4A 
Mediun t o  l i g h t  grey/green, f i n e  grained 
l'dacitic'a ash t u f f .  Fine grained, moderately 
s e r i c i t c  matr ix ( se r i c i t e  content increasing 
s l i g h t l y  dowhole). 2-5% f i n e  f rac ture  
cont ro l led  p y r i t e  (increasing k l w  66.h) with 
Local, 1-2cm p y r i t i c  %tringers0' (20-30% py r i t e )  
below 66.0111 with traces chalcopyrite/sphalerite. 
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- 
Leng. 
(MI - 

0.61 
0.57 
0.50 
0.70 
1-00 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
0.75 
0.55 

- 

- 
B A 

PPM - 

790 
940 
660 
530 
650 
740 
750 
750 
650 

1000 
1400 

- 

- 
nr 

PPM - 

52 
34 
35 
52 
46 
43 
47 
40 
42 
45 
8 

- 
Cu/Zn 
RAT I 0  - 

15.97 
39.W 
16.69 
40.79 
31.46 
56.59 
74.35 
69.85 
40.16 
20.54 
50.85 

CU 
PPM - 

277 
217 
392 
21 7 
84 

232 
571 
512 
514 
453 
179 

AU 
PPB - 

60 
46 
54 
24 
8 
3 

18 
12 
16 
15 
37 

DESCRIPTION 

Moderate t o  dl developed fo l ia t ion .  

Mineral izat ion & Alteration: 
Moderate pervasive ser ic i t i za t ion .  

Structure: 
Fo l ia t ion  at: 
62.3111 - 72' CAB. 
69.0111 - 70' CAB. 
71.8111 - 71' CAB. 

Faults at: 
64.4111: f a u l t  -208 CAB. 
66.05m: f a u l t  s l i p  a t  80' CAB. 

ARGILLACEOUS FELSIC TUFFACEWS SEDIMENTS 4QO 
Mediun t o  dark grey, mediun t o  coarse grained, 
argil laceous f e l s i c  tuffaceous sediment. Up t o  
IS%, 1-4cm subrowded/rovlded t o  elongated 
si l iceous-cherty fragments and several 
cherty-si  l iceous p y r i t i c  fragments. 5-15% 
intercalated t o  fine, wavy discontinuous 
18interlaminated11 argil laceous component with a 
weak t o  non-argi llaceous, pyr i t i c -cher ty  
fragmental horizon f r m  72.9-74.66m. 4-5%, 
disseminated/f racture control led p y r i t e  u i  t h  
Local, up t o  0.75cm f i ne  grained p y r i t e  
aggregates (cubes). Moderately wel l  fo l iated. 

Mineral izat ion & Al terat ion: 
72.9-74.66m: Weak t o  moderate pervasive 

ser ic i t i za t ion .  

72.9-74.66111: 15% disseminated pyr i te,  traces o f  
sphalerite. 

79.7111: t race sphaler i te associated with 
badinaged quartz vein. 

Structure: 
Fo l ia t ion  at: 
75.0m - 84' CAB. 
78.0111 - 72' CAB. 
80.2111 - 76' CAB. 

Faults at: 



BIRK CREEK (1990) FALCONBRIDGE LTD Hole # : BC-90-08 PAGE: 6 

- 
Cu/Zn 
RATIO - 
28.95 
17.74 
31.19 
20.71 
13.19 

37.07 
39.66 
37.79 
31.92 
32.29 

FROM 
(M) 

DESCRIPTION FROM PB 
PPM 

ZN 
PPM - 

5950 
858 

4578 
337 

1033 

73 
105 
107 
145 
151 

AU 
PPB - 

94 
75 
91 
27 
24 

9 
3 
3 
3 
6 

N 1 
PPW 

-- - - - -- -- --- - 

72.8-72.9~11: Broken, blocky core with f a u l t  gouge. 
Approximate or ientat ion a t  75' CAB. 

FELSIC ASH TUFF 4A 
Mediun t o  Light grey, f i n e  gra imd dac i t i c  ash 
t u f f .  Fine grained, weak t o  moderately s e r i c i t i c  
matrix. Occassional up t o  3%, 4 . 5 m  quartz 
phcnocrysts. Up t o  5% fracture 
controlled/disseminated p y r i t e  t o  approximately 
82 .h  with traces sphalerite/galena from 
81.1-81.h and traces sphaler i te f ran  82.2-82.6111. 
Trace 2% p y r i t e  below 8 2 . h  with up t o  3% p y r i t e  
cubes from 93.2111 t o  Lower contact. Sphalerite 
str inger (lmn) a t  92.h. 

Mineral izat ion & Al terat ion: 
Weak t o  moderate pervasive se r i c i  t i za t ion .  

Structure: 
Fo l ia t ion  at :  
81.6111 - 80' CAB. 
86.1m - 72' CAB. 
90.5m - nl CAB. 
93 .h  - 75' CAB. 

GRAPHITIC ARGILLITE 51M 
Mediun dark grey/black. Intercalated t o  f i n e l y  
interbedded arg i  l l i t e / s i  l t s tone with up t o  30%, 
1-4cm (avg. 2cm) s i l i ceou 

~i 
~i 
1 

s/cherty and s i l t s t one  
l l i t e  fragments. 
ned p y r i t e  aggregates 

fol iated, reworked ( ? I ,  
t o  bedding. 

fragments and lesser arg 
3-5%, up t o  lcm f i ne  gre 
(cubes). Moderate t o  uel 
wi th f o l i a t i ons  para l le l  

Mineral izat ion 8 Alterat 
Unknown. 

on: 

Structure: 
Bedding at: 
96.3111 - 71' CAB. 
98.0111 - 78' CAB. 

Faults at: 
W.4m: Fault s l i p  a t  75' CAB. 
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DESCRIPTION 

ARGILLACEOUS FELSIC ASH TUFF 4AO 
Mediun-dark grey, f i n e  grained. Up t o  35% 
intercalated argil laceous conponent decreasing 
domhote t o  100.45111. 1-2% f i ne  grained py r i t e  
and occassional, up t o  0.5cm py r i t e  aggregates. 
Moderately t o  wel l  f o l i a t ed  with 3-5% quartz 
carbonate veins/str ingers (boudinaged). 

Mineral izat ion & Al terat ion: 
Unknown. 

Structure: 
Fo l ia t ion  at: 
99.7m - 70' CAB. 

FELSIC LAPILLI ASH TUFF 48 
Mediun t o  l i g h t  grey, f i n e  t o  mediun grained 
Waci t i c "  ash t u f f .  Ueak discontinuous streaky 
banded appearance suggestive of  elongated 
fragments with a s imi la r  curposi t ion t o  the 
matrix (vague evidence). Fragment content 
estimated a t  3-?% decreasing downhole, with local  
f i ne r  grained ash sections. Fine grained, weakly 
se r i c i t i c .  Locally argilLaceous (weak-very weak) 
matrix. 1-3% f rac ture  control led/f ine 
disseminated p y r i t e  decreasing downhole with 
trace sphaler i te a t  100.55m. Moderately to  well 
developed fo l ia t ion .  

107.8-108.h: Argil laceous f e l s i c  t u f f  with Less 
than lcm wide a r g i l l i t e  bands. 

Mineral izat ion & Al terat ion: 
Ueak pervasive ser ic i t i za t ion .  

Structure: 
Fo l ia t ion  at: 
102.5m - 70' CAB. 
112.5111 - 67' CAB. 

Bedding at: 
108.1m - 69' CAB. 

FELSlC ASH TUFF 4A 
Light grey/green, f i n e  grained Wac i t i c "  ash 

Sampl . FROM 
- 
Leng . 
cn) - 
1 .oo 

- 

CU 
PPM 

- 
ZN 

PPM - 
171 

- 
B A 

PPM - 
550 

- 
AU 

PPB - 
3 

- 
N I  

PPM - 
30 

- 
Cu/Zn 
RAT 10 - 
15.35 
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- 
N I 

PPM - 

3 

- 
Cu/Zn 
RATIO - 

25.58 

- 
w 

PPM 

- 
PB 

PPM - 

335 

ZN 
PPM - 

3224 

B A 
PPM - 

10 

AG 
PPM - 

2.2 

AU 
PPB - 

64 

DESCRIPTION FROM 

tu f f .  Fine grained weakly c h l o r i t i c / s e r i c i t i c  
matrix. Trace t o  1% f i n e  disseminated p y r i t e  
with Local <0.5c111 p y r i t e  aggregates. Moderate t o  
wel l  developed fo l ia t ion .  

131 .l-131 .b: Brecciated, angular t o  subangular 
cherty/si l iceow f ragmmts marking lower 
contact, no faul t ing. 

Mineral izat ion 8 Alterat ion: 
Unknoun. 

Structure: 
Fo l ia t ion  at: 
117.0m - 70' CAB. 
120.0111 - 65' CAB. 
124.5111 - 65' CAB. 
130.3111 - 69' CAB. 

INTERMEDIATE ASH TUFF 3A 
Mediun t o  Light green/grey, f i n e  grained 
intermediate (andesitic t o  dac i t i c )  ash t u f f .  
Fine grained, var iable c h l o r i t i c  Weak t o  
moderate) matrix, gradational between 
andesi t ic-daci t ic canpositions. Increasingly 
dac i t i c  towards the louer contact. Traces t o  1% 
f i n e  disseminated pyr i te.  Moderately wel l  
fo l iated. 

137.15-137.95m: Strong quartz-carbonate 
a l te ra t ion  zone. Trace 0.25% sphalerite, 
traces chalcopyr i te with pyr i te.  

Mineral izat ion 8 Alterat ion: 
Ueak fracture control led carbonate overal l .  
152.3-152.64111: Strong carbonate al terat ion. 
153.3-153.55111: Strong carbonate al terat ion. 
156.6-156.7111: Strong carbonate al terat ion. 
166.45-166.87111: Strong carbonate al terat ion. 

Structure: 
Fol iat ions at: 
136.15m - 66' CAB. 
140.h - 71' CAB. 
146.2111 - 73' CAB. 
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FROM 
(M) 

175.83 

176.68 

179.35 

182.93 

r 

FALCONBRIDGE LTD 

DESCRIPTION 

152.lm - 73' CAB. 
157.h - 67' CAB. 
163.5m - 72' CAB. 
168.01~1 - 70' CAB. 

GRAPHITIC ARGILLITE 5IM 
Black, massive u i th  interbedded/interlaminated 
silts/tuffaceous sediments over the f i r s t  30cm. 
1-2% f i ne  grained fracture controlled pyr i te  with 
up t o  lcm(sq.) pyr i te  aggregates. 

Structure: 
Bedding at: 
175.83m - nl CAB. 
176.68m - 75' CAB. 

FELSIC ASH TUFF 4A 
Mediun t o  Light green/grey, f ine grained 
ch lor i t ic /~ 'dac i t ica8 ash tu f f .  Fine grained, 
weak t o  moderately ch lo r i t i c  matrix. 3-7X, 4mn, 
mottled feldspar crystals occcuring Locally only. 
Trace t o  1% disseminated pyrite. Moderate well 
developed fol iat ion. 

Mineralization & Alteration: 
Ueak fracture controlled carbonatization. 

Structure: 
Fol iat ion at: 
177.Om - 76' CAB. 

QUARTZ FELDSPAR PORPHYRITIC FELSIC INTRUSION 9RC 
Mediun grey, massive nonfoliated. Up to lo%, 
1-3mn, subrounded quartz phenocrysts and up to  
lo%, <2mn, mottled feldspars. Sharp contacts at 
70' and 75' CAB. 

FELSIC ASH TUFF 4A 
Mcdiun t o  l i gh t  grey/grem, f ine grained 
81dacitica' ash tu f f .  Occassional up to 3X, <2mn 
quartz phenocrysts. Rare siliceous lapi 1 l is .  
Fine grained weakly ch lor i t ic /ser ic i t ic  matrix. 
Local traces - f ine disseminated pyrite. 
Moderately u e l l  fo l ia ted u i th  minor 
quartz-carbonate stringers. Broken, blocky, 

FROM 

Hole # : BC-90-08 

CU 
PPM 

- 
PB 

PPM - 

PAGE: 9 

- 
B A 

PPM - 
- 

AG 
PPM - 

- 
N I 

PPM - 
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DESCRIPTION 

pp - -  

fractured core over the l as t  0.75m. 

Mineral izat ion 8 Alterat ion: 
Unknom. 

Structure: 
Fol iat ions at: 
185.0111 - 75' CAB. 
191.3111 - 72' CAB. 
194.0111 - 69' CAB. 
197-0111 - 60' CAB. 
200.2111 - 72' CAB. 
206.0111 - 50' CAB. 
210.h - 68' CAB. 
215.0111 - 70' CAB. 

Fault at: 
201.73-201.78m: Fault s l i p  a t  70' CAB. 

FELSIC ASH TUFF 4A 
Light grey/green, f i ne  grained ash t u f f ,  simi tar 
t o  previous u n i t  but s l i g h t l y  Less c h l o r i t i c  - 
Lighter (ryho-daci t ic) .  Occassional up t o  3%: 
4mn quartz crystals.  Fine grained, very ueakly 
chlor i t ic/weakly s e r i c i t i c  matrix. 2-4% f i ne  
grained, facture control led p y r i t e  and local  up 
t o  knn p y r i t e  aggregates. Moderate t o  well 
developed f o l i a t i o n  with minor quartz-carbonate 
veins/stringers. 

Mineral izat ion & Al terat ion: 
Unknom. 

Structure: 
Fol iat ions at: 
223.0111 - 67' CAB. 
228.5m - 65' CAB. 
233.h - 73' CAB. 
240.M - 71' CAB. 
244.5m - 72' CAB. 

Faults at: 
216.3-216.7m: Blocky core a t  approximately 63' 
CAB. 

Hole # : BC-90-08 

- 
CU 

PPM 

- 
PB 

PPM - 
- 

ZN 
PPM - 

PAGE: 10 

- 
B A 

PPM - 
- 

AU 
PPB - 
- 

AS 
PPM - 
- 

N I 
PPM - 
- 

Cu/Zn 
RATIO - 
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FROM 
(MI 

DESCRIPTION 

ARGILLACEOUS FELSIC ASH TUFF 4A0 
Mediun t o  dark grey, f i ne  grained argil laceous 
ash t u f f .  Occassional, 1-2%: *lmn quartz 
crystals.  Gradational upper contact with 
increasing argil laceous component domhole. 
Local up t o  5%, *2cm fels ic/ tuf faceous sediment 
fragments. Traces 2% disseminated py r i t e  with up 
t o  2%: 4cm p y r i t e  aggregates throughout. 
Moderately well developed, l oca l l y  contorted 
f o l i a t i on .  Minor quartz carbonate stringers. 

Mineral izat ion & Al terat ion: 
Unknom. 

Structure: 
Fol iat ions at: 
249.0111 - 78' CAB. 
252.5m - 67' CAB. 

Faults at: 
255.85-256.05m: Graphitic, quartz veined. Shear 
zone a t  55' CAB. 

GRAPHITIC ARGlLLITE 5IM 
Black, graphit ic,  f i ne  wavy-contorted 
laminations. Faulted upper and Lower contact 
(g raph i t i c  shears over 20-30cm) para1 l e l i ng  
f o l i a t i o n  a t  +/- 75' CAB. Broken, highly 
f rac ture  core from 256.9-257.17m. 

Mineral izat ion 8 Alterat ion: 
Ueak fracture-control led carbonatization. 

Structure: 
Fo l i a t i on  at: 
258.3m - 73' CAB. 

Faults at: 
255.85-256.05m: Graphitic f a u l t  +/- 75' CAB. 
262.8-263.06m: Graphitic f a u l t  +/- 75' CAB. 

ARGILLACEOUS FELSIC ASH TUFF 4A0 
Mediun t o  l i g h t  grey, f i ne  grained lldaciticll ash 
t u f f .  Strongly quartz veined, pa r t i cu l a r i l y  
be twen 263.5-264.6m. Fine grianed, weak t o  

FROM w 
PF'M - 
41 

64 
61 
57 
48 
47 

19 

- 

- 
PB 

PPM - 
10 

40 
50 
17 
35 
96 

11 

- 

- 
BA 

PPM - 
540 

390 
500 
500 
480 
320 

550 

- 
AG 

PPM - 
1 

1.3 
2.1 
1.4 
1.8 
2.3 

0.6 

- 
AU 

PPB - 
11 

3 
20 
3 

28 
28 

8 

- 
AS 

PPM - 
24 

30 
30 
36 
66 
51 

14 

- 
Cu/Zn 
RAT I 0  - 
22.91 

19.94 
5.46 

22.44 
14.20 
17.28 

18.27 
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- 
Leng. 
(MI - 

1.50 
1.36 
1.44 
0.92 

0.48 
0.25 
1 .oo 
1 .oo 

- 

- 
Cu/Zn 
RATIO - 

10.54 
13.25 
6.67 

11.76 

17.78 
40.00 
21.13 
17.02 

- 

- 
CU 

PPM 

- 
PB 

PPM 

- 
ZN 

PPM - 

433 
347 
308 
285 

148 
63 
56 

156 

- 

- 
B A 

PPM - 

380 
400 
140 
340 

410 
280 
510 
320 

- 

- 
AG 

PPM 
AU 

PPB 
AS 

PPM 
FROM 
(MI 

DESCRIPTION 

Locally moderate argil laceous matrix. Trace 1% 
pyr i te.  Poorly f o l i a t ed  with local  %ataclast ic-  
f ragmentall1 texture. 

Mineral izat ion & Al terat ion: 
Moderate f rac ture  control led s i l  

Structure: 
Faults at: 
263.96-264.05111: Fault, or ientat  

GRAPHITIC ARGILLITE 5IM 

i c i f i ca t i on .  

: ion unknom. 

Black, graphit ic argi  l l i t e  with nun row ,  broken- 
blocky h igh ly  f ractured sections. Contorted, 
wavy, f i n e l y  Laminated. 2-3%, up t o  lcm p y r i t e  
aggregates/fracture control  led. Strongly quartz 
veined k t w e n  274.86-276.3m (highly fractured). 
Sharp lower contact a t  65' CAB. 

Mineral izat ion & Al terat ion: 
Ueak f rac ture  control led carbonatization. 

Structure: 
Faults at: 
267.16-267.7111: Broken, blocky highly f ractured 
core. 
269.14-269.7111: Broken, blocky highly f ractured 
core. 
270.1-270.3m: Broken, blocky h igh ly  f ractured 
core. 
272.4-270.&n: Fault zone a t  681 CAB. 
274.86-276.3m: Broken, h igh ly  f racture core, 
nunerws f au l t s  ranging from 30-70' CAB. 

ARGILLACEOUS FELDSPAR PHYRIC FELSIC ASH TUFF 4AB0 
Mediun grey, nwdiun t o  f i n e  grained 88dacitic81 
t u f f .  Variable, up t o  8%, 1-2mn mottled feldspar 
phenocrysts. Mediun t o  f i ne  grained, s e r i c i t i c  
matr ix with var iable argil laceous component from 
6% t o  20%. Rare si l iceous/cherty fragments with 
several a r g i l l i t e  fragments over the l as t  1.5m. 
2-3% f i ne  grained fractured control led p y r i t e  
with up t o  50% dissmineted/fracture control led 
p y r i t e  from 277.7-277.95111. Ue l l  f o l i a t ed  with 
minor, boudinaged quartz (carbonate) 
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FROM 
(n) 

293.50 

. 

300.84 

- 
PB 

PPM - 

23 
18 
25 
29 
26 

- 

- 
ZN 

PPM - 

136 
1 72 
144 
660 
294 

- 

- 
AG 

PPM - 

0.9 
0.8 
1.5 
1.8 
1.6 

- 

- 
AU 

PPB - 

3 
3 
3 
8 
6 

- 

- 
AS 

PPM - 

61 
43 
46 
53 
38 

- 

- 
NI 

PPM 
DESCRIPTION FROM CU 

PPM 
B A 

PPM 
Cu/Zn 
RATIO 

vei  ns/s tr i ngers . 
289-0-293.5111: Up t o  2OX, 1-bmn, mottled spots of  

possible feldspars or  I8hornf elsing8'. No 
react ion with HCL. 

Mineral izat ion 8 Alteration: 
Ueak t o  moderate pervasive se r i c i t i za t i on  
decreasing downhole. 

Structure: 
Fo l ia t ion  at: 
278.0111 - 55' CAB. 
282.5111 - 59' CAB. 
288.h - 59' CAB. 
293.5111 - 60' CAB. 

GRAPHITIC ARGILLITE 5IM 
Similar t o  p rev iws  from 267.16-277.22m. Black, 
graphit ic nunerws broken, blocky h igh ly  
f ractured sections. 2-3% disseminated py r i t e  and 
py r i t e  aggregates. Finely laminated t o  massive. 

Structure: 
Fault at: 
276.45-276.55111: Graphitic shear a t  67' CAB. 

End of hole 

Total amount of  senples= 63 
Total Length s q l e d  = 62.4% 
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