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SUMMARY 

Airborne magnetics and EM, grid-controlled soil sampling in the area of the Wolverine ' 

showing, reconnaissance-style soil sampling over roughly half of the property and trenching 

mainly in the area of the Wolverine showing were all part of the 1990 work program on the 

Golden Bear Road Project. 

The Wolverine showing contains economic grades however, it is structurally complex, 

exhibits poor continuity and is of limited size potential. The showing does contain mineralized 

trends which subparallel nearby, larger-scale airphoto lineaments, geophysical trends and to a 

lesser extent, soil geochemical anomalies. 

At the Wolverine showing the largest vein or lens of massive pyrite is 8 meters long and 

retumed grades of less than 1 to 4 ounces per ton gold over a 0.4 meter width. Several smaller 

disjointed veins or lenses of massive pyrite retumed up to 0.47 ounces per ton gold, however 

some lenses are barren or only weakly anomalous. 

Several large Au-Cu soil anomalies were outlined in the southwestern part of the 

Wolverine claim group by widely-spaced reconnaissance soil sampling. The largest gold soil 

anomaly measures approximately 1.5km x 1 .Okm and contains a strongly anomalous core that 

measures 700m x 250m. The soil anomalies cover a contact zone between Jurassic diorite and 

upper Triassic volcanic rocks; vein or porphyry Au-Cu type mineralization are both possible 

although neither have been located in float or outcrop in this area. 



1.0 INTRODUCTION 

1.1 PURPOSE 

The Road Project was initially conceived as a 50/50 joint venture between Chevron 

Minerals Limited (Chevron) and North American Metals (NAM) to explore along the Golden Bear 

Mine access road which is located in northwestern British Columbia. The main focus of the 1990 

work was to evaluate the potential of the Wolverine claims particularly in the area of a new 

showing where high sulphide vein material returned less than 1, to more than 4 opt Au. 

1.2 LOCATION, ACCESS AND TOPOGRAPHY 

The Wolverine claims are located in northwestern British Columbia (Figure 1) 

approximately 40 kilometres northwest of Telegraph Creek between kilometres 67 and 89 on the 

Golden Bear Mine road (Figure 2). The Wolverine claim block is centred at 58" 07'N latitude and 

131" 40'W longitude on NTS sheet 104Jl4E. The adjacent Quick claims are located to the west 

on NTS sheet 104Jl4W. 

Access is from Dease Lake, B.C. via the Telegraph Creek road to the Golden Bear Mine 

road, both are good all weather gravel roads. Alternate access is via helicopter from a year round 

base at Dease Lake, a summer helicopter base at Telegraph Creek, float plane from Telegraph 

Creek to the road maintenance camp at kilometre 90, and wheel plane to gravel airstrips at the 

Golden Bear Mine, kilometre 50 and kilometre 92 on the mine access road. 
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The property is situated in rolling mountainous terrain east of the Coast Mountains; 

elevations range between 975 and 1725 meters. Spruce, jack pine and small poplar trees cover 

most of the property in solid but easily traversed stands. Roughly 5% of the property is above 

treeline which is at about 15OOm. 

1.3 LAND STATUS AND AGREEMENT 

The Road Project is comprised of 18 claims totalling 325 units and covering an area of 

8,125 ha (20,077 acres). A summary of the claims is listed below: 

TABLE 1 

Wolverine 2 
Wolverine 3 
Wolverine 4 
Wolverine 5 
Wolverine 6 
Wolverine 7 
Wolverine 8 
Wolverine 9 
Wolverine 10 
Wolverine 11 
Quick 1 
Quick 2 
Quick 3 
Q u i d  4 
Quick 5 
Quick 6 
Quick 7 

RECORD NO. RECORD DATE 
3906 Nov. 25.1989 . - -  

3898 Nov. 24, 1989 
Nov. 25, 1989 
Nov. 25, 1989 
Dec. 02.1989 
Nov. 27. 1989 
Nov. 28, 1989 
Nov. 29,1989 
Nov. 29,1989 
Nov. 30,1989 
Nov. 30, 1989 
Nov. 26.1989 
Nov. 25, 1989 
Nov. 26,1989 
Nov. 27, 1989 
Nov. 30,1989 
Nov. 28,1989 
Dec. 01, 1989 

EXPIRY DATE 
Nov. 25. 1998 
Nov. 25. 1998 
Nov. 25, 1998 
Nov. 25, 1998 
Dec. 02, 1998 
Nov. 27, 1994 
Nov. 28, 1993 
Nov. 29, 1993 
Nov. 29, 1993 
Nov. 30, 1992 
Nov. 30,1992 
Nov. 26, 1991 
Nov. 25, 1991 
Nov. 26, 1991 
Nov. 27,1992 
Nov. 30, 1991 
Nov. 28, 1991 
Dec. 01, 1991 
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These claims are part of 50150 joint venture agreement between Chevron and NAM. NAM, the 

current operator, has the option of earning a 50% interest in three other claim groups, the Bandit, 

Slam and Misty Nie, by carrying $1 million of Chevron's expenditures on an; of the Road Project 

claims or on the Bandit. Slam and Misty Nie properties. Consequently, all expenditures in 1990 

are to NAM's account. 

1 A EXPLORATION HISTORY 

The limited exploration of this area in the past dates back to the 1870's when prospectors 

headed for the Klondike gold fields, via the Stikine River route, unloaded at Telegraph Creek. A 

more significant period of activity occurred during the 1960's and early 1970's when the area was 

explored for porphyry Cu mineralization by numerous major companies. Several showings of low 

grade Cu were located and included minor porphyry Cu mineralization discovered by Sumitomo 

Metal Mining Canada Ltd. in 1971 and 1972 in the southern part of the Wolverine Group. 

In 1988 Chevron and NAM began construction on a 155 kilometre long access road to 

their Golden Bear Mine. During construction, the road was mapped and sampled which resulted 

in the discovery of the Wolverine showing at kilometre 75. Follow-up work on this showing in 

1989 uncovered a vein of massive sulphides carrying significant gold and copper grades. The 

properly was staked in November 1989 following the removal of a staking moratorium along the 

road corridor. 





1.5 1990 WORK PROGRAM 

An airborne magnetometer and VLF survey was flown over the Wolverine and Quick 

claims in April 1990 and plotted at a scale of 1:10,000 (Figures 8.la to c and 8.2a to c). The 

magnetometer data helped delineate major intrusive bodies in the southwest portion of the claims 

and poorly exposed Triassic flows and sediments in the east portion of the claims. 

Surface work began in June with a trenching program at the Wolverine showing to expose 

mineralization and fault structures. A 25 line krn grid was established over the showing area after 

the initial phase of trenching was complete because the grid orientation was based on structural 

information from the trenches. Soil sampling, mapping, and geophysical surveys were conducted 

on the grid. Wide-spaced reconnaissance traverses were used to explore the Wolverine 1 to 

7 claims for other targets. Soil and stream silt samples were collected along the traverse lines 

and outcrops visible from the lines were mapped and sampled. 

The lithologic legend was revised from the previous Road Project reports to include only 

the units mapped on the Wolverine claims (see Table 2). 

2.0 GEOLOGY 

2.1 REGIONAL GEOLOGY 

The property is located in an area of uplift known as the Stikine Arch, which forms part 



TABLE 2 

LEGEND 

INTRUSIVE 

Jurassic 

SYT Syenite 

Triassic 

HPD Hornblende Porphyry Dykes 
DRT Dlorlte 
MDT Monzodlorite 
FPD Feldspar Porphyry Dykes 

SUPRACRUSTAL 

Upper Triassic 

Stuhinl Group 
ciastics 

SAR Arglllits 

suo 
SMV 
SMT 
SAG 
SAP 
SFP 
SAFP 
STA 

Undlfferentlated 
Maflc, flnegralned volcsnlcs 
Maflc Tuffs 
n g g m r a t e  
Augfte Porphyry 
Feldspar Porphyry 
AugReFeMspar Porphyry 
Trachytlc Andesite 
1. Flnegralned, felty feldspar c lcm 
2. Coarsegralned feldspar r lcm 
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of the Stikine Terrane (Figure 3). The Arch consists primarily of Paleozoic, Triassic and Jurassic 

island arc rocks and is discordant to the major northwest structural grain of the Coast Plutonic 

Complex because it defines a northeast trending belt of uplift. Devonian to Permian limestones, 

argillites, cherts, volcanic and epiclastic rocks are the oldest in the Arch and are located 30 

kilometres to the west of the property where they host the Golden Bear Mine. 

Oceanic arc rocks of the upper Triassic Stuhini Group overlie the Paleozoic units. These 

vary from mafic to intermediate subaqueous flows to epiclastic sediments. Within the project 

area, the units were deposited in shallow subaqueous to subareal environments. 

The Stikine Arch rocks are intruded by late Triassic to early Jurassic quartz diorite to 

hornblende diorite and minor monzonite dykes and stocks. 

The youngest rocks exposed within the project area are basaltic flows of the Late Tertiary 

Level Mountain Group; these sourced from a large basaltic shield cone north of the claims. Some 

flows near Hearts Peaks and in the Stikine Canyon overlie glacial till and are of Pleistocene age. 

The rocks in this region have been strongly deformed primarily by folding and faulting 

during three main periods of deformation (Oliver and Hodgson, 1988). The first period, of middle 

Triassic or earlier age, formed tight, north-trending, upright antiforms and synforms. Broader 

second stage northwest-trending open folds were caused by east-west shortening during the 

Jurassic. A series of normal fault structures is the youngest period of deformation, and was 

caused by extensional tectonics during the Tertiary. 



ROAD PROJECT, 8.C. 
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2.2 PROPERTY GEOLOGY 

Upper Triassic Stuhini volcanics in the east and north and a late Triassic to early Jurassic 

quartz diorite to diorite pluton in the southwest are the two main rock types that underlie the 

property (Figure 4.la). The volcanics form a north-trending belt of moderately west-dipping 

(average 45") mafic tuffs, agglomerate, trachytic andesite, augite and feldspar porphyritic flows 

and mafic volcanics of uncertain character. Thin argillite units are interbedded with the trachytic 

andesite and rnafic volcanics. 

The diorite is the northern portion of a large pluton which is located south and west of the 

property where it has altered Stuhini volcanics in the Sheslay River and Stikine Assemblage rocks 

in the Samotua River drainages. Although mainly intermediate in composition, the intrusion 

includes tonalite or quartz diorite, rnonzodiorite and monzonite. A syenite intrusion, of uncertain 

but perhaps younger age than the diorite, occurs west of the Wolverine claims and immediately 

south of the Quick claims. 

22.1 STRATIGRAPHY 

Within the project area, Stuhini volcanics form a conformable sequence of interbedded 

flows, sediments and volcanoclastics that have been tilted to the west (Fig. 4.la). Based on 

argillite units within the volcanic sequence, beds dip between 34' and 80" and average 47". 

STA - Stuhini trachvtic andesite 
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This unit is grey to dark green and contains glassy to white plagioclase crystals that are 

up to 15mm in length. The crystals are subhedral to euhedral, make up 5 - 25% of the rock and 

exhibit a weak preferential orientation. The fine-grained to microcrystalline groundmass consists 

of >lo% interstitial K-feldspar that is obscured in thin section by clay "dusting" but is visible on 

kspar stained slabs. 

The trachytic andesite is divided into two sub-units distinguished by the shape and size 

of feldspar crystals: 

1) felty, anhedral feldspars <1 centimetre long, and 

2) subhedral to euhedral feldspars >1 centimetre long 

The coarser plagioclase phenocrysts show weak to moderate sericitic and "clay" alteration 

dusting while mafic minerals are replaced by chlorite and lesser sericite. Epidote and carbonate 

are also part of the alteration assemblage. 

Trachytic andesite is a useful marker unit because it is laterally continuous within the 

project area. 

SAR - Stuhini araillite 

Thin beds of argillite lie within trachytic andesite and mafic volcanic units in the eastem 

and central part of the property. The beds are usually less than 5 meters thick but they may be 

up to 50 meters thick in recessive areas where exposure is poor. The best exposures of the unit 

are in road cuts between kilometres 69 and 74. The argillite is black to dark grey, aphanitic to 

microcrystalline, slaty, and well laminated. The strike and dip of the volcanic stratigraphy is based 
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on measurements taken from this well layered unit. 

SAP - Stuhini auqite pomhyritic basalt 

Augite porphyritic flows are common in the Stuhini Group and easily identified by the 

glassy green to black crystals of augite. Within the map area, it occurs as homogenous flows and 

as the main constituent in a heterogeneous agglomerate. Augite phenocrysts comprise 5 to 15% 

of the rock and are generally subhedral to anhedral, 3 to 7 millimetres in size and weakly 

chloritized. The groundmass is dark green, aphanitic to microcrystalline and locally hosts 

amygdaloidal carbonate fillings. 

SAFP - Stuhini auqite feldspar porphyritic basalt 

The SAFP is found in a single outcrop in the southern part of the mapped area and 

probably represents a local variation of the widespread augite porphyritic basalt. It is aphanitic. 

dark grey3reen and contains 5 to 7% feldspar phenocrysts as well as augite. The feldspars are 

light grey to white, subhedral, and 5 to 7 millimetres long. 

SAG - Stuhini aqqlomerate 

The agglomerate is one of the most distinctive and abundant volcanic units on the 

property. It forms a 200 meter thick layer which overlies the trachytic andesite and thickens to 

greater than two kilometres on the Wolverine 2 claim in the north east part of the property (Fig. 

4.la). The clasts in the agglomerate are primarily composed of augite porphyritic basalt; clasts 

of mafic tuff, augite-feldspar porphyritic basalt and limestone are less common. The clasts are 

subangular to rounded and range between 2 and 30 centimetres but average 20cm in size. 

Augite porphyritic basalt forms the matrix but is less resistant than the clasts resulting in very 



rough weathered surfaces. 

SMV - Stuhini mafic volcanic 

The mafic volcanics are massive, fine grained, dark green rocks with minor amounts of 

pyrite and traces of other sulphides. Microcrystalline feldspars in the rock has been saussuritized. 

SMT - Stuhini mafic tuff 

The mafic tuff is a discretely laminated unit that is similar to the mafic volcanics in 

appearance. It is greenish grey to grey and has a fine grained to microcrystalline texture. Fine 

grained angular fragments differentiate this unit from the other volcanics. 

SUD - Stuhini undifferentiated 

The term "undifferentiated" applies to volcanic rocks found in rubble crop and float where 

outcrop control is poor and contacts are hard to define. 

2.2.2 INTRUSIVE ROCKS 

HPD - Hornblende porphyritic dykes 

Hornblende porphyritic dykes are found in the southcentral part of the mapped area 

around the periphery of the diorite. They are grey with coarse black hornblende crystals up to 

2 centimetres in length and lesser amounts of smaller augite and plagioclase phenocrysts. The 

matrix is close packed, intermediate sized crystals of plagioclase with interstitial K-feldspar. The 

dykes are older than, or coeval with the diorite intrusion and are likely genetically related to the 



diorite. 

The thin section observations indicate diverse alteration in the dyke. Plagioclase is 

strongly altered to sericites and augite is moderately to strongly altered to clusters of chlorite, 

epidote and carbonate; hornblende is relatively unaltered. Groundmass alteration includes 

secondary amphibole, chlorite, carbonate and epidote. 

FPD - Feldsoar oomhvritic dvkes 

Compositionally these dykes are similar to the hornblende porphyritic dykes. Plagioclase 

is the dominant phenocryst phase whereas augite and hornblende are less common in these 

dykes. The matrix consists of fine felted plagioclase and interstitial K-feldspar. 

The dykes are found in the central part of the map area near kilometres 70 and 71 on the mine 

road. 

DRT - Diorite, tonalite 

The diorite is fine to medium grained, grey and usually equigranular although it contains 

some coarse-grained hornblende crystals; it is generally fresh-looking despite weak to moderate 

sericite and chlorite alteration. Plagioclase, hornblende, augite and lesser biotite phenocrysts 

interlock and are anhedral. The rock contains minor to locally abundant magnetite associated 

with mafic minerals. Diorite found at the head of Wolverine Creek is foliated and moderately 

epidote altered. Tonalite, or quartzdiorite, was rarely seen but does occur as local phase 

variations in the larger bodies of diorite. The quark is finegrained and difficult to see in hand 

specimens. Consequently, tonalite may be more common than noted. 

A small stock of diorite occurs in the southeast corner of the property. The limits of the 
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stock are well defined by the airborne magnetics survey because the diorite contains 

approximately 5% disseminated pyrrhotite and lesser magnetite. The diorite has the same texture 

and mineralogy as previously described and is likely related to the .Jurassic pluton. 

MDT - Monzodiorite, monzonite, hornblende aranodiorite 

Local stocks, sills and dykes of monzodiorite to granodiorite are K-feldspar enriched 

phases of the Jurassic intrusion. They exhibit a fine to medium-grained texture and up to 10% 

very fine grained interstitial quartz. 

S M  - Syenite 

A syenite intrusion of unknown, but perhaps younger age underlies the Quick 4 claim. It 

is composed of coarse elongate K-feldspar and interstitial hornblende and minor biotite. The K- 

feldspar has perthitic plagioclase intergrowths and is moderately altered to clay. Its relation to 

the Jurassic pluton is unknown. 

2.3 STRUCTURE 

Detailed mapping at the Wolverine showing (Figure 6.la) identified at least three fault 

trends characterized by zones of shearing and significant gouge development. Two trends host 

gold and copper mineralization and are probably coeval; the third is post-mineral. 

The most dominant structural feature is a 030' to 000" fault trend which follows the 

Wolverine Creek valley to the south. Landsat imagery identifies a minor lineament along this 
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trend that extends from Hatchau Lake to the headwaters of Harper Reed Creek located 20 km 

to the south. Within the property, two major faults and several small shear zones follow the trend. 

One of the faults, located immediately south and east of the Wolverine showing, has produced 

a 20 meter wide gouge zone. The gouge zone was located by a strong VLF conductor coincident 

with a strong Genie HLEM anomaly (Figures 7c and 7e) and tested by three trenches (Figures 

6.3, 6.4 and 6.5, see Fig. 5a for trench locations). The other fault has sheared the volcanic 

stratigraphy in a roadcut west of K72 camp (Figure 4.la). Both faults are associated with broad 

recessive zones. The faults at the Wolverine showing are narrow, generally less than 1 meter 

wide, and tend to meander back and forth while maintaining the overall strike direction of the fault 

trend. Small lenses of massive pyrite and chalcopyrite mineralization occur in these faults. 

The second set of faults trend 060" to 070" and are thought to be an extensional set to 

the 030'-000' trend at the Wolverine showing. They occur as crosscutting joints, fractures and 

shears in the microcrystalline diorite. This trend contains most of the gold-bearing, high-sulphide 

disrupted veins found at the Wolverine showing, specifically in the #1 trench (Figure 6.2a). 

Elsewhere on the property, several lineaments that parallel and sub-parallel this trend are 

associated with offsets in the volcanic stratigraphy. Most of the assumed faults are covered by 

overburden except for a fault observed in roadcuts near kilometre 74 (Fig. 4.la) which has 

significantly offset major blocks in the volcanic sequence. The fault zone is relatively narrow and 

unmineralized. The relation between this fault and other major parallel structures and the 

extensional faults and joints at the Wolverine showing is uncertain. 

Late faults trend 160" to 180" and displace mineralization in both 020' and 060' fault 

trends at the main Wolverine showing. 
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Late movement is evident on all structural trends but it is most prominent on the 060' 

trend in the #1 trench (Fig. 6.2a). It has created a 0.5 to 1.0 meter wide brown gouge zone 

containing fragments of massive pyrite vein material. The brown gouge continues on-strike to the 

east of the #I trench where it is unmineralized. Late movement on the 020" trend has disrupted 

small veins or pods of massive pyrite. 

2.4 MINERALIZATION 

Mineralization consists of pods or perhaps disrupted veins of massive pyrite and 

chalcopyrite which occur in fault gouge cutting a microcrystalline, marginal phase of the diorite. 

The largest segment of vein consists of massive pyrite and chalcopyrite and is approximately 8 

meters long. It returned from less than 1 to up to 4.5 ounces per ton Au over a 0.4 meter width. 

Several smaller segments of massive pyrite returned grades up to 0.47 ounces per ton Au, 

however others are only weakly anomalous or barren. The segments of veins have been found 

only within the trenched areas at the main showing. 

Mineralization on the other parts of the property consist mainly of finely disseminated 

pyrite in volcanic rocks and pyrite, chalcopyrite, pyrrhotite or magnetite in intrusive rocks. 

Minor chalcopyrite stringers occur in altered volcanic rocks near the northern contact of the 

strongly magnetic diorite stock in the southeast comer of the property. A high-grade grab sample 

from the stringers returned 1.8% copper. 

3.0 TRENCHING PROGRAM 



A three phase trenching program was conducted over the course of the summer. The first 

two phases concentrated on the Wolverine showing and the third phase tested several 

geochemical and geophysical anomalies located north, south and east oi the Wolverine showing. 

A wheel-driven hoe was employed for the first phase of trenching but a track hoe was required 

for the latter phases of the program to access targets in steeper terrain. Overburden cover on 

the Wolverine showing averages 50 cm but overburden depth around the showing area is 

generally 1 to 2 m. 

A grid was established over the Wolverine showing trenches after they were washed with 

a high pressure water pump. The trench grid base line is 060". parallel to the dominant fault 

structure in the #I  Trench. Channel samples were taken across the faults and sulphide pods in 

all of the trenches completed at the showing. 

Table 3 lists the trenches completed, their approximate size and their location on the 

Wolverine grid. Figure numbers refer to the geology maps of the trenches. 

TABLE 3 

TRENCHNAME - SIZE 
#I Trench 49.0m x 38.0m 
Squirrel 23.01~1 x 2.0m 
Picket 45.0m x 2.0171 
Fox Trenches 50.0111 x 1.5m 

29.0111 x 1.5m 
10.0m x 1.5m 

WEST SLOPE TRENCHES 
A 1 9.0m x 1 I .Om 
B 3.0m x 1.5m 
C 7.0m x 3.5m 
D 9.0m x 6.0m 
E 6.5m x 4.5m 
F 5.5m x 2.0m 

LOCATION 
1+60S, 0+15W 

FIGURE 
6.2a, 6.la 
6.la 
6.la 
6.la 
6.la 
6.la 

6.la 
6.la 
6.la 
6.la 
6.la 
6.la 



Bluejay 
Water 
China Trenches 

Hillside 
Fred Trenches 

Trenching on the Wolverine showing focused on strongly gossanous zones along the 

slope of the hill. Trench #1 is centered on the massive sulphide pod or vein located during the 

1989 follow up work. 1990 samples from across the pod returned > I  ou'ton gold over 0.9 m; this 

includes some wall rock dilution. Several smaller massive sulphide pods are located in close 

proximity to the larger sulphide pod (see figures 6.2a. c and d for locations and results) and their 

results are mentioned briefly under mineralization. The west slope trenches expose a series of 

north-trending faults with small pods of massive sulphides. Samples across the sulphide pods 

in these trenches returned mostly low values in gold and copper. The differences between these 

sulphide pods and those in the #1 Trench are not fully understood. 

Phase 2 trenching expanded the #1 Trench and exposed more of the west slope gossan 

zone upslope from the first phase of trenching. Several small gold-rich sulphide pods were found 

in the new part of the #1 Trench and one of the West Slope Trenches. The Squirrel and Picket 

trenches (Figure 6.1a). also completed in this phase, trace the east extension of the 060' fault 
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that hosts the 8 meter long sulphide pod in the #I Trench. They expose the late faulting which 

has disrupted mineralization in the #I  Trench. Minor sulphide mineralization is visible in the 

Squirrel trench but it is overshadowed by extensive late faulting. No mineralization is present in 

the Picket trench. 

Several geochemical and geophysical anomalies were tested during the third phase of 

trenching. The first of these was a strong VLF conductor with a coincident strong Genie EM 

conductor located just south of the Wolverine showing. The anomaly strikes 025'. is over 700 

meters long and is associated with a broad recessive zone. The Bluejay, Water and China 

trenches tested this anomaly (Figures 6.3, 6.4 and 6.5) and exposed a 20 m wide clay gouge 

zone with local pockets of up to 3% euhedral pyrite. Channnel sampling across the gouge zone 

returned low gold and copper values. The Hillside trench (Figure 6.6) tested a gold geochemical 

anomaly south of the Wolverine showing that is on strike with the north-trending fault system 

exposed at the showing. The anomaly lies in a belt of gold anomalies extending from the south 

to the north of the grid. The trench exposed a 20 cm pyritic gouge zone and a thin sliver of 

silicified diorite with pyrite stringers. A grab sample from the silicified zone returned 197 ppb gold 

and 438 ppm copper. Another significant anomaly along this belt lies due north of the Wolverine 

showing and was tested by the Fox Trenches (Figure 6.la) exposing weakly altered volcanic 

rocks and diorite cemented by ferricrete. The Fred Trenches (Figure 6.7) are located along line 

0+00 between 3+20E and 4+40E and test a broad copper soil anomaly. They encountered 

unmineralized mafic volcanic and intrusive rocks. 
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4.0 GEOCHEMICAL PROGRAM 

Soil samples were taken from the B horizon at depths of 10 to 40cm. Stream silt samples 

were collected from silt and fine sand deposits in the active flow of creeks. All soil and stream 

silt samples were collected in kraft high-wet-strength paper bags and hung to dry prior to being 

shipped to Acme Analytical Labs for analysis. Each sample was analyzed for 30 elements, 

including gold, done by the ICP method. Samples anomalous in gold were reanalysed by fire 

assay and samples anomalous in silver, copper, lead and zinc were reanalysed by normal assay 

procedures. 

Gold, silver, copper and arsenic were plotted on grid and reconnaissance maps and 

contoured at intervals of a) the mean, b) the mean plus one standard deviation and c) the mean 

plus two standard deviations. 

4.1 GRID SOIL SAMPLE RESULTS 

A flagged grid was established over the Wolverine showing and consisted of a 2km 

baseline striking 040' and 1 kilometre cross lines which extended 500m either side of the 

baseline. The grid was used to control soil sampling, mapping, and geophysical surveys including 

magnetometer, VLF, and Genie EM. A total of 987 soil samples were collected from the grid 

area. All data from the grid was plotted at a scale of 1:2500 (Figures 5a to f and 7a to e). 

Gold, and to a lesser extent, silver and copper anomalies form a well defined north- 

northeast linear trend on the grid, which includes a modest anomaly around the Wolverine 
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showing (Figures 5c.d and f). The gold anomalies generally consist of one or two anomalous 

"bull's eyes" surrounded by narrow zones of weakly anomalous samples that extend over three 

or more lines. They form a disjointed belt extending between the south and north comers of the 

grid. Silver anomalies follow the trend of this belt but are more widespread across the grid. 

Copper defines broad oval-shaped anomalies that sub-parallel the 040" baseline. Arsenic results 

are very low and do not form any significant anomalies (Figure 5e). 

The best target generated by this sampling program is along the south part of the gold 

anomaly belt where strong Au and Cu anomalies coincide. The Hillside .trench on line 4+00S, 

from 3+20E to 3+60E (Figure 6.6). tested part of this anomalous zone and encountered sheared 

diorite cut by a 15 cm wide grey pyriticgouge zone, and pyrite stringers in a locally silicified zone. 

Although analytical results are low, the sulphide mineralization, gouge and shearing in the trench 

probably caused the soil anomaly. 

The Fred trenches (Figure 6.7) tested a broad copper anomaly between stations 3+80E 

and 4+40E on line 0+00. The trenches were barren of mineralization but established the 

presence of the 070' fault trend at approximately 3+75E. 

Soil anomalies at the north end of the main gold anomaly are of less interest because of 

thick ove&urden cover and narrower and more erratic anomalies. 
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4.2 RECONNAISSANCE SOIL AND STREAM SAMPLE RESULTS 

Reconnaissance traverse lines, designed to explore the poorly understood Wolverine 1 

to 7 claims, were spaced at 200m intervals, and run in an east-west direction across each claim. 

The lines were soil sampled at 300m intervals and all observed outcrops were mapped. 58 rock 

samples, 552 soils and 137 stream silts were collected during this work. Silt samples were taken 

where traverse lines crossed creeks and along four creeks not covered by the traverse lines. 

Data was plotted on 1 :I 0,000 scale maps (Figures 3, 4.1 a to e and 4.2). 

The reconnaissance program located several large Au-Cu soil anomalies in the 

southwestern part of the property. The anomalies occur in the area of a contact between Jurassic 

diorites and volcanic rocks (Figures 4.lb and e). The gold anomaly covers an area of roughly 

1.5 km by 1.0 km and contains a more significantly anomalous core (r50 ppb Au) that measures 

700m by 250m and occurs in the same area as a significantly anomalous copper anomaly (>290 

ppm Cu) which measures 500111 by 3001-11. Silt samples taken along Gray Creek are also 

anomalous in gold (up to 84 ppb) and copper (up to 463 ppm). 

The northern and eastern part of the property have several weak to moderate gold, copper 

and silver anomalies. It is uncertain whether the anomalies are glacially transported or are 

related to plugs and stocks of the diorite intruding the volcanic rocks. Arsenic anomalies are 

widespread on the eastern part of the property and may reflect mineral zonation away from the 

diorite - volcanic contact. 

Of the twelve creeks silt sampled during the reconnaissance work, only Gray Creek 



returned anomalous results. 

5.0 CONCLUSIONS AND RECOMMENDATIONS 

The main objective of the 1990 program was to determine the extent of mineralization at 

the Wolverine showing and explore the claims immediately surrounding the showing for other 

potential targets. No further work is recommended on the Wolverine showing because of the 

discontinuous and limited nature of the mineralized vein. Future work on the claims should 

concentrate on exploring the margins of the diorite pluton for structural vein-type and 

disseminated porphyry-type deposits. Further work is recommended in two areas; the large Au- 

Cu anomalies in the southwest comer of the Wolverine claims and the Quick 1 to 7 claims. 

(1) The Southwest Cu-Au Anomalies 

This series of anomalies lies along the margin of the Jurassic diorite pluton near the 

contact with upper Triassic Stuhini volcanic rocks. The anomalies range in size from highly 

anomalous lOOm diameter spot anomalies to weakly anomalous zones measuring 1.5km by 

1 . O h .  The two priority targets are an anomaly at the head of Gray Creek and the anomaly west 

of the Wolverine grid. The oiher anomalies are lower priority but also warrant follow-up. 

Detailed grid-controlled soil and ground magnetics and EM surveys and mapping and 

sampling of outcrops are proposed as the most effective means for exploring the anomalous 

areas. 
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(2) The Quick Claims 

The contact of the Jurassic pluton with the Stuhini volcanics can be traced, using ,the 

airborne magnetics survey, through the Quick claims. This part of tile property needs to be 

evaluated in a reconnaissance style similar to the program conducted on the Wolverine claims. 

Wide-spaced reconnaissance lines to help control mapping and sampling are recommended for 

exploration of the Quick claims. More detailed, grid-controlled, ground geophysics will be based 

on the combined results of the previously completed airborne geophysics and the reconnaissance 

lines. 
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APPENDIX 1 

STATEMENT OF EXPENDITURES 



1990 EXPENDITURES - ROAD PROJECT 

SALARIES AND WAGES 

GEOCHEMISTRY AND ASSAYING 

MISCELLANEOUS GEOLGICAL 
Travel and Lodging 
Communications 
Maps, Publications, Photos 
Office Supplies 
Fees 
Miscellaneous 

CLAIM COSTS 

SURFACE WORK 
Field Materials 
Roads and Trails 
Trenching and Test Pitting 
Geophysical Surveys 
Air Support 

MACHINERY AND EQUIPMENT 

ADMINISTRATION FEE (12%) 

NET PROJECT EXPENDITURES 



APPENDIX 2 

GEOCHEMICAL METHOD 



ACME ANALYTICAL LABORATORIES LTD. 

ICP - .500 gram sample is digested with 3 ml 3-1-2 HC1-HN0,-H,O at 
95 degrees Celcius for one hour and is diluted to 16 ml with water. 
This leach is partial for Mn, Fe, Sr, Ca, P, La, Cr, Mg, Ba, Ti, B, 
W and limited for Na, K and Al. Au detection limit by ICP is 3 
ppm. Au" analysis by FA/ICP from 10 gram sample. AU' by wet acid 
leach (10gm) 

Au" and ~ g "  by fire assay from 1 assay ton sample type is rock pulp 

For %Cu, %Pb and %Zn a one gram sample was digested in 50ml of aqua 
regia for one hour to lOOmL and run by ICP. 
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GEOCHEMICAL RESULTS 
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Homestake International Minerale PROJECT 3132 File # 90-2234 Page 1 
1000 - 700 W. P e n d a r  St., V s n c w v e r  BC V6C 108 

STANDARD C I A U - R  IIIill 
I C P  - . 5 0 0  GRAM SAMPLE I S  DIGESTED WITH 3ML 3 - 1 - 2  HCL-HN03-HZ0 AT 95 DEC. C FOR ONE HOUR AND I S  DILUTED TO 1 0  ML WITH WATER. 
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Homestake International Minerals PROJECT 3132 FILE # 90-2234R2 
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STANDARD R-1 
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SAMPLE TYPE: ROCK W L P  
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r /  

Homestake International Minerals PROJECT 3131 File # 90-2276 Page 1 
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- SAMPLE TYPE: Rock  AUH ANALYSIS BY FA\ ICP FROM 10 GM SAMPLE. 
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STANDARD C/AU-R 



I 
~ I L L X O  r t i l \~L r T l  GAL bHfiUKfI.I.UKIES LIL'L). DATE RECEIVED: AUG 10 1990 I 

852 E. HASTINGS ST. VANCOWER B . C .  V6A 1R6 
PHONE(604)253-3158 FAX(604)253-1716 DATE REPORT MAILED: . b ~ .  !'?/?? 

ASSAY CERTIFICATE &J 1 
Homestake Mininq (Canada) Ltd. PROJECT 3132 FILE # 90-2565R 
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AU** BY F I R E  ASSAY FROM 1 A.T. 
SAMPLE TYPE: R o c k  P u l p  
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3 18755J 12 3 3 71 8913.38 

/ ASSAY RECOMMENDED 



ACME ANALYTICAL LABORATORIES LTD. DATE H E C E I V E D :  UG 10 1 9 9 0  

8 5 2  E .  HASTINGS ST. VANCOUVER B.C. V6A 1x6 

PHONE(604)253-3158 FAX(604)253-1716 DATE REPORT UAILED; IV-,,/'?~! 
ASSAY CERTIFICATE 

V 

Homestake Mininq (Canada) L i m i t e d  PROJECT 3 1 3 2  FILE # 90-2986R 
1000 - 700 V. Peoder S t . ,  Vancouver BC VM: 1C8 

AU'* BY F I R E  ASSAY FROM 1 A.T.  
SAMPLE TYPE: Rock Fulp 

SIGNED BY. D-TOYE, C-LEONG, J-UANG; CERTIFIED B.C. ASSAYERS 



ACMC ~ ~ i ~ L ' i i T I C A L  L.ABU~CH.I.OKICD A U. ".,A - C I . -  I - I t -  ---- - -. - . 
6 5 2  2. EASTINOS ST- VANCOUVER B . C .  V6A 1H6 

PKOh'E(604)253-3158 F A X ( 6 0 4 ) 2 5 3 - 1 7 1 6  DATE ElEPORT MAILEDr - 
ASSAY CERTl Fl CATE 

BcnestaXe  ini in^ (Cannda) Limited PROJECT 3132 FILE # 90-2986R2 

AGf* AND AUaa BY FIRE ASSAY FROM 1 A.1. , - StvpLE TYPE: POCK PULP 

L J L--( SIGNED BY. , . . . - . . . . 0-TOYE, C.LEONC, J-UANG; C E R I l F l E O  S.C. ASSAYERS 



ti\. \),LO GEOCHEMICAL ANALYSIS CERTIFICATE 

\ 
1 \o\ ' Homestake Minina (Canada) Limited PROJECT 3 132 F i l e  # 90-3652 Page 1 

1000 - 700 Y. Pandar  St., V a n c o w e r  BC V6C l G 8  

RP-03-2 F-10-6 
STANDARD C/AU-S 

ICP - .500 GRAM SAMPLE I S  DIGESTED WITH 3ML 3 - 1 - 2  HCL-HNO3-HX) AT 95 DEG. C FOR ONE HWR AN0 I S  DILUTED TO 10 UL WITH WATER. 
THIS LEACH I S  PARTIAL FOR MN FE SR CA P LA CR MG BA T I  B W AND LIMITED FOR NA K AN0 AL. AU DETECTION L l M I T  BY ICP I S  3 PPU. - SAMPLE TYPE: Soil -80 Mesh A U n  ANALYSIS BY FA\ICP FROM 1 0  CH SAMPLE. A 



C . 
\ " Homestake Mining (Canada) Limited PROJECT 3132 FILE # 90-3652 Page 2 

8 N D  1 7 7  
5 N D  1 6 3  
8 N D  1 6 3  
8 ND 1 61 
6 ND 1 74 

9 ND 1 51 
9 ND 1 53 

10 ND 1 56 
5 ND 1 51 
7 ND 1 48 

5 ND 1 42 
0 ND 1 45 
5 ND 1 75 
9 ND 1 39 
7 ND 1 53 



RP-01-2 PS-26 
RP-01-2 PS-27 
RP-01-3 P -1  
RP-01-3 P-2 
RP-01-3 P-S 

GEOCHEMICAt ANALYSIB CERTIFICATE 

Jlomestake Munu  ICanada) Limited PROJECT 3 13 F i l e  # 90-3653 Page 1 
1000 - 700 U. P o n d e r  St., Vancouver  BC$& 1, 

ICP - ,500 GRAM SMPLE I S  DIGESTED WITH 3HL 3 -1 -2  HCL-HNO3-H2O AT 95 DEG. C FOR ONE HOUR AND I S  DILUTED TO 10 HL WITH WATER. 
THIS LEACH I S  PARTIAL FOR HN FE SR CA P LA CR H0  BA T I  B U AND L lH ITED FOR NA K AND AL. AU DETECTION L I M I T  BY ICP I S  3 PPM. - SAMPLE TYPE: S o i l  -80 H m h  A P *  ANALYSIS BY FA\ICP FRCM 10 GM SAMPLE. 

A /' 

DATE RECEIVED! AUG 20 1990 DATE REPORT MAILED! 
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RP-02-2 A-21-5 
RP-02-2 A-21-6 
RP-02-2 A-21-7 
RP-02-2 A-22- 1 
RP-02-2 A-22-2 

RP-02-2 A-22-3 
STANDARD C/AU-S 



I R P - 0 4 - 2  A - 1 4 - 2  
STANDARD C/AU-S 
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RP-05-2 F-17-4 
RP-05-2 F-17-5 
RP-05-2 F-17-6 
STANDARD C I N - S  
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" AW' A N U ~ I  CAZI LI~ORATORIES LTD . 852 E .  BASTINGS ST. VANCOK&R B.C. V6A l R 6  PHONE(604)253-3158 FAX(604)253-1716 

GEOCHEMICAL ANALYBIB CERTIFICATE 

Homestake Mininu (Canada) L i m i t e d  PROJECT 3132 F i l e  # 90-3657 Page 1 
1000  - 700  U. Pender  St., V s n w v e r  BC V6C 1 B  

I CP - .SO0 GRAM SAMPLE I S  DIGESTED UITH ?WL 3 - 1 - 2  HCL-HNO3-HK) AT 95 DEG. C FOR ONE HOUR AND I S  DILUTED TO 10 HL WITH WATER. 
THIS LEACH IS PARTIAL FOR MN FE SR u P LA CR MG BA T I  a u AND LIUITED FOR NA K AND AL. AU DETECTION LIMIT BY ICP IS 3 PPM. - SAUPLE TYPE: Rock A V H  ANALYSIS BY FA\ICP FROM 1 0  GU SAMPLE. 

DATE RECEIVED: AUC 20 1990 DATE REPORT MAILED! 4 2g/% , SlaNED BY. .D.TOYE, C.i.EONti, J.WAfd6; ERTI FIED B.C. ASSAYERS 
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3 5 3 5 7  
STANDARD C/AU-R 



ASSAY CERTlFlCATE 
H~mqstake Hininq (Canada) L i m i t e d  PROJECT 

ICP. - 1 GH SAWLE LEACHED 1N 50 HL 4OUh - RECIA, ANALYSIS BY 
ROCK PULP AU" 61 f1RE ASSAY FRW 1 A.T. 





(604) 985- 0681 Telex 04 -352667 BONDAR-CLEGG 
A DI\'ISION 0 1 '  INCHC.41'E IX'!4'li('lIOY k 11.5 I lV; 51-K\'l( '15 

I 
_ . . _ _  - 

REPORT: V90-02699.4 P G E  3 _ _ _ -.---- _.__ _ _ . 
SAMRE ELEMENT Au C u 
NUMBER UNITS OPT PC T 

----- . -- _ _ _  _ _ 
- - -  --.. .-__ _ .  

UP-3-3 31150 0.044 0.30 
Oupl icate 0.09 

31148 0.055 0.20 
Duplicate 0.058 -- - - - - - - - - -. - - - . . 

- . - - -  _. . . . . _ _ 
35187 0.094 0.14 
Duplicate 0.14 

35200 0.032 0.05 
0.04 Dupl i ca te 

- - - -  -_  
-- . _ _ _  

35237 0.148 0.21 
Oupl icate 0.148 

M 35244 1.102& 1.72 
Dupl icate 1 .74  

- --- --- - -- _ _  

35293 
-.---. - . .- 

0.040 0.14 
Dupl i ca te  0.14 

35307 0.3115 0.09 
Duplicate 0.294 

.--.-- -. -- 

35310 
- - ----. . _  _._ . 

0.382 0.97 
Oupl icate 0 3 4  

35330 0.017 0.03 
Duplicate 0.03 

- - 



GEOCHEMICAL ANALYSIS CERTIFICATE - 
I / r 

Homestake Mininu (Canada) Limited PROJECT 3132 File # 90-4037 Page 1 Ksl* f-9 
1000 - 700 U. Pender St., Vancower BC V6C 1G8 

I C P  - .500 GRAM SAMPLE I S  DIGESTED WITH 3ML 3 - 1 - 2  H C ~ - H N O ~ - H ~ O  AT 95 DEG. C FOR ONE HOUR AND I S  DILUTED TO 1 0  ML WITH WATER. 
T H I S  LEACH 1s PARTIAL FOR MN FE SR CA P L A  CR MG BA T I  0 U AND L I M I T E D  FOR NA K AND A L  AU DETECTION L I M I T  BY I C P  I S  3 PPM. - SAMPLE TYPE: S O I L  AU** ANALYSIS BY FA\ ICP FROM 10 GM SAMPLE. /7 ! 

DATE RECElVEDt AUG 30 1990 DATE REPORT MAXLED: SIGNED .TOYE, C.LEONG, J.YAHG; CERT1f lEDB.C.  ASSAYERS 

1 
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RP-02-3  A S - 7  
RP-02-3  AS-8  
RP-02-3  AS-9 
RP-02-3  AS-10 
RP-02-3  AS- 1 1  

RP-05-2  F22-1  
STANDARD C/AU-S 

1 I r? 
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RP 8+00N 1+20E 
RP 8+00N 1+40E 
RP 8+00N 1+60E 
RP 8+00N 1+60E (A) 
RP 8+00N 1+80E 

RP 8+00N 2+00E 
STANDARD C/AU-S 
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RP L-6+00N 0+80U 
STANDARD C/AU-S 

Homestake Mining (Canada) Limited PROJECT 3132 FILE # 90-4037 Page 7 



I RP L-5+00N 2+60U 
STANDARD C/AU-S 

C 
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RP 4+00N 2+00U 
STANDARD C/AU-S 
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RP L3+00N 3+40U 
STANDARD C/AU-S 



IRP L2+OON 5+2OU 
STANDARD C/AU-S 
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5 ND 1 57 
5 ND 1 37 
5 NO 1 45 
5 ND 1 24 
5 ND 1 33 

5 ND 1 40 
5 NO 1 29 
5 ND 1 30 
5 ND 1 25 
5 NO 1 25 

5 ND 1 26 
5 NO 1 42 
5 ND 1 37 
5 ND 1 43 
5 N D  1 49 
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RP L7+00S 7+80E 
RP L7+00S 8+00E 
STANDARD CIAU-S 

Homestake Mining (Canada) Limited PROJECT 3 1 3 2  F I L E  # 90-4037 Page 15 



* 
..,d R.-,'TIC- A A B C * - L O R I ~ ~  uTD 8 5 ~  6 .  HASTINOS ST. VANCOWER B.C. V6A 1R6 PHONE(604)253-3158 FAX(604)253-1716 

GEOCHEMICAL ANALYSIS CERTIFICATE 
4 

Jlomestake Minina (Canada) L i m i t e d  File # 90-4038 
1 0 0 0  - 7 0 0  U. P e n d e r  St., Vancower BC V6C 1G8 

1CP - .500 GRAM SAMPLE I S  DIGESTED WITH 3ML 3 - 1 - 2  HCL-HN03-H20 AT 95 DEG. C FOR ONE HOUR AND I S  DILUTED TO 1 0  ML U l T H  WATER. 
TH IS  LEACH I S  PARTIAL FOR MN FE SR CA P LA CR MG BA T I  B U AND LIMITED FOR MA K AND AL. AU DETECTION L I M I T  BY ICP I S  3 PPM. - SAMPLE TYPE: ROCK AU** ANALYSIS BY FA\ ICP FROM 1 0  GM SAMPLE. 

DATE RECEIMDt AUG 3 0  I 9 9 0  DATE IUPORT MAXLEI): SIGNED BY,. . . , . . C.LEONG, J.WANG; CERTIFIED B.C. A S S A Y E R S  



RP ?+DDS 1+2W 
STANDARD C/hU-S 

GEOCXIUUCAL ANALYSIS CERTIFICATE 
f 

pomestake Minim (Canaba) Limited PROJECT 313% F i l e  # 90-4361 Page 1 
1000 - 700 Y. Ptnder S t . ,  V8ncowcr BC V6C 168 

ICP - .500 G l u n  SAMPLE I S  DIGESTED WITH Wt 3-1-2 HCL-HKO3-H20 AT $5 DEG. C FOR WE HOUR AND I S  DILUTE0 TO 10 HL UITH WATER. 
THIS LEACtl IS PARTIAL FOR )(W FE SR CA P LA CR MG %A TI B U AND LIMITED FDR MA K AKO AL. MI DETECTION LIM!T 87 ICP I S  3 PW. - W P L E  TYPE: SOIL AVC* ANALYSIS BY fA\ ICP FRW 10 I% SAMPLE. 
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RP l O t O D S  lc60U ( 8 )  
RP IWOOS Dc80U " 
U P  1W00S 0+6W J 
RP 1W006 1+20E 

IRP lOtOOS 1 6 0 E  

Y 

Bonestake Hining (Canada) Limited PROJECT 3132 FILE # 90-4361 Page 4 



L2+5OS l+OOE 
L2+!%S 1+20E 
W S  W O E  
UIOOS W O E  
O+OOS D+8UE 

GEOCKEMICU W A L Y S I G  CERTIFICATE 

Homestake Minina (Canada) L imi ted  PROJECT 3132 F i l e  # 90-5043 
1000 - 700 U. Pcnder St., Vrncawer BC W 1C8 

ICP - .SO0 GRM SAMPLE IS DIGESTED WITH 3HL 3-1-2 HCL-HN03-HX) AT % DEG. C FW OME KCUR MD I S  DILUTED 10 10 HL W I T H  UATER. 
THIS LEACH I S  PARTIAL FOR MH FE SR Ch P LA CR MG BA T I  8 W A N 0  L[UllED FOR WA K AW AL. AU DETECTION L I M I T  B Y  [CP I S  3 PPU. - SAMPLE TYPE: SOIL &U** ANALYSIS BY FA\ lCP FRCM 10 GU SMPLE.  

# 



I @  - .500 ClWl SMPLE IS DIGESTCD Y ITH 3Ul 3-1-2 HCL-HRtS-HM A t  55 DEG. C FOR OWE W A)(D IS DILUTED TO 10 M L  W I T H  UATER. 
7MlS LEACH IS PARTML F a  UM FE SR CA P LA CR W M T I  8 U AN0 LIMITED FCU MA K AM) A t .  MJ DETECTIDW L o l c l T  SY IQ IS 3 PFW. - W P L E  TIT€: ROCK A k P  AWLYSIS BY M\ICP FROn 10 SANPLE. * P 



APPENDIX 4 

RECONNAISSANCE ROCK SAMPLE DESCRIPTIONS 



RECONNAISSANCE ROCK SAMPLE DESCRIPTIONS 

Abbrieviations: w/=with; cbt=carbonate; pyrpyrite; cp=chalcopyrite; 
tr.=trace; po=pyrrhotite 

DESCRIPTION 
chloritized mafic volcanic, magnetic, tr. py 
sheared mafic volcanic w/ epidote alteration, 
hematite, and cbt veinlets 
hornblende diorite-volcanic contact w/ tr.-1% cp 
hornblende diorite w/ dark brown gossan, 5-7% po 
foliated volcanics w/ local patches of up to 10% py 

mafic volcanic w/ 2% py 
hornblende porphyritic intermediate dyke 
mafic tuff(?) w/ 1% py 
mafic tuff ( ? )  
mafic tuff ( ? )  w/ 1-2% py 
hornblende porphyry dyke w/ 3% po 
mafic volcanic w/ 5% py, calcite blebs, dark brown 
weathering 
sheared, magnetic diorite w/ 1-4% py, quartz 
veining, epidote alteration 
fine grained mafic volcanic w/ 3% cp 
chloritized hornblende porphyry dyke w/ tr.-5% py, 
minor gossan on weathered surfaces 
mafic tuff, hornblende porphyry dyke w/ 2-4% py 

sheared, chloritized, sericitized mafic volcanic w/ 
2-3% py, minor light blue clay 
quartz and feldspar ( ? )  W/ 2-3% py, strong 
silicification 
2m channel, sheared hornblende porphyry and mafic 
volcanic w/ thin gossan zone 
gossanous shear zone 
gossanous shear zone w/ white clay gouge 

fractured hornblende porphyry dyke w/ 1-2% py 

silicified, bleached mafic volcanic w/ 3% py 

magnetic diorite w/ tr. py 
diorite w/ tr. py, calcite 
diorite w/ tr.-1% py, tr cp 

agglomerate w/ chloritic alteration, tr. py in 
clasts 
feldspar porphyry w/ tr. py 
quartz monzonite w/ minor cbt alteration 
diorite w/ epidote alteration, tr. py 
sheared mafic volcanic w/ weak gossan 
mafic volcanic w/ tr. py 
fine grained trachytic andesite, weakly magnetic 



chloritized, magnetic mafic volcanic w/ tr. py 
fine grained, laminated mafic tuff w/ tr. py 
mafic volcanic 
fine grained, gossanous diorite w/ 5-10% po 
medium grained diorite w/ cbt alteration, tr .-1% py 
mafic volcanic w/ tr.-1% po, calcite,veinlets 
gossanous mafic volcanic w/ 1-3% py 
medium grained gossanous diorite w/ 2% py, locally 
10% py 
hornblende porphyry dyke w/ tr. magnetite 
intermediate dyke w/ tr. cp, calcite blebs, epidote 
alteration and sauseritization of fspar 
hornblende pophyry dyke w/ 2-3% PO(?) 
very fine grained mafic tuff w/ 2% py, hematite 
and limonite staining 
silicified hornblende porphyry dyke w/ 2% po 
fine grained diorite w/ tr.-1% py, sauseritization 
of feldspars 
diorite w/ 1% magnetite 
diorite w/ tr. py, tr. magnetite, hematite 
alteration on fractures 
trachytic andesite w/ tr. py 
gossanous hornblende porphyry dyke w/ tr.-1% py 
gossanous trachytic andesite w/ 1% po, minor cbt 
alteration 
gossanous mafic tuff ( ? )  w/ 5% py, cbt alteration, 
minor gouge 

fine qrained, chloritized mafic volcanic w/ tr.-1% - 
PY 
gossanous, weakly silicified mafic volcanic w/ tr. 
PY 
gossanous, chloritized trachytic andesite 

sheared diorite w/ massive py fragments up to lcm, 
abundant rusty brown weathering 
strongly sheared magnetic diorite w/ 10% po, minor 
quartz, rusty brown weathering 
sheared volcanic/sediment w/ 3-5% py, cbt veining 
and clay gouge in shear zone 
grey silicious rock w/ tr. py 
syenite, 80-90% kspar 
quartz vein float w/ 10-15% py, 5% cp, tr.-1% 
bornite 
gossanous trachytic andesite w/ 3-5% py, tr. cp 

mafic volcanic, weakly magnetic 



APPENDIX 5 

PETROGRAPHIC REPORT 



WOLVERINE ROCK SUITE 

THIN SECTION L I S T  

HPD - hornblende porphyry dyke 
FPD - feldspar porphyry dyke 
TA1 - trachitic andesite, type 1 
TA2 - trachitic andesite, type 2 
DRT - diorite 
MDT - monzodiorite, K 7 2  camp 
SYT - syenite 
MDT - monzodiorite, Sheslay River 



RP-I Porphyritic hornblende augite trachyandesite 

General description 
8 

Hicroscopi c descri p i j  on 

Phenocrysts ( l a r g e )  

Hornblende; 5%, subkedrali=uhedrai, f (O.2  to 25.0 mn', p?ecchr~ic 
medium to very p a l e  br0wnis.h st-een zoned. BiaxiaF ( - 1 ,  
large 2V, Zener-a1 l y coarser than augi te. 

Plagiaclase; <r5%, subhedral t0.6 to 1.5 mm) , sericit i c  
alteratior of cores, Oscillatory zoning. 

Intermediate phenocrysts .  

F l a g i o c l a s e ;  40X, subhedral, (0.05 to 6.6 mm), strcng sericitic 
alteration in cores o S  mast s t -a ins ,  ( a l b i t i c  r i m s ? ) .  C l o s e  
packed w i t h  i n t e r s t i t i a l  K-feldspar.  Twinning indicates 
CompQSi t iun i n  ! o w  a n d e s i n e  t-ange. 

Fragments 

Q u a t - t r :  traces, anhedr-ai ,  I-:I,O5 to O.2 mm) fragmental, f ~ w  widely 
scattered i t - a g m e n t s ,  clusters of f t-agments. C ~ n f  i r m e d  
c n i a s i a l  i - i  

Groundmass 



Accessories 

Alteration 

-. Car-bcnatr; d-<5%, alteration o+ augi te, plagictrfare. ~ l v s t e r r  of 
grains in groundmass. 

Secondary amphibole; 5%, subhedral, ( ( - 0 5  to 0.1 mm) 
acicular/prismatic. In groundmsss. F a i r f  y low 
hire+!- ingence  but inclined extinction. 

I ror: ~ t a i n /  jarosite; associated with pyrt-hoti te 



RP-2 ( T w o  sections) Weakly porphyritic pfagioclase. hornb!endt.r, 
augite, trachyandesite flow, 

Microscopic description 

Plagioclas~; <S%! etthedral ,  CG. 2 to : 3 . 9  r.m? singls grain.:. .=. 

. c lusters  of  grains forzing gla:?erophenacrysts. 
Moderate./strana "clay" after-aticm dusting, Scme c j r s i n s  
partial epibote and carbonate  alteratiun. Ra-manz twinninq 
indicates compasi t iun in lower antiesine rznge. S o m e  g r a i n s  
partially resorbed. 

Augite; <<5%, subhedra l  (<0.3 ta 1.5 mm) p a r t i a l l y  resorbed 
srai~s. C o l o u r l e s s  CCon+irmedl 

Hornblende; 1%, euhedral i0.3 to 1.5 mm) w e a k  chlorite 
alteration, traces af sericite. 

Alteration of phenocrysts, 

Epi dote 

"Clay" dusting 

Chlorite t ? )  

Groundmass 

Plagioclase; 50%, subhedral, ((-05 to 0.2 mm, m o s t  grains abnut 
0.1 mmf,  Felted laths- Weak "clay" alteratian dusting, 

K-+eldspar; %a%, ! ? I ,  anhedral, t.:z.65 t o  0 - 1  mm?) evident i n  
stained slab. Not ranfirmed in thin section, 



A 1 t.erat.i o t r  of groundwars 

Amygdules; s c a t t e t - ~ e  small veslries iiilee with s p i c m t ~ ,  
c a r  boriate. 



K T - 3  Porptivx- i  I. i c  i l l  aej oclasc augi te trachyte 

Genera 1 d s s c r  i p t  i on 

Microscopic description 

Phenocrysts 

Piagiociase; 25%, subhedr-al, (0.5 to >3.0 mm) l a t h s ,  weakly 
+elted/pt-e+erred orientation. Weak t.c moderate eericitic 
and "clay" al teration dusting. Spots of carbonate. Remnant 
twinnin~ indicates uppet- andesine compositimi. 

Intermediate phenocrysts 

Fyt-~xene 15%: subhedral, i<,05 to >1.0 mm) Some rectangular 
squat-e out1 ines. Lsok5 1 i k e  an amphibale h u t  jnterference 
+igure 15 b i a x i a l  ( - + a ,  2 V  about 50 degrees. Pale blue- 
grwen h i r e f  t-.i ngence. Aciritlar/long pt-ismat ic. 

Pia3ioclase; 15X, subhedt-af i r O . 1  to 0.5 rnrn) Dfaded/ielted laths 
with pyt--oxene, ~ericitic and clay dusting at f o r  coat-ser .. 'E CC phenac t 3 d b d .  



Groundmass a1 t e r a t i  on 

Opaques; <5Xt suhhedral/euhec!ral, m a g n e t  i te, f esser pyrite 



RP-4 Forphyritic plagioclase, altered augite, hornblende 
trachyandcsi t-e 

8 

General description 

Veinlets a+ plsgiaciase and cii seritite. 

Hicroscopic description 

Phenocrysts 

flagi~clase; <10%, s u b h e d r - a l / e u h ~ d r ~ l ,  to 1 cn). Leng 
biadediprismat ic, sin5 te crys t -a ln t  clucters.. Weakistt-ong 
serfcitic altevatian. Twinning indicates hompctitian i n  
apper andesine range. 

tiornblende; <5%, subhedral/euheJr-al (0.3 to :>1,0 mm) bladfd. 
Some grains contain ~ranufes of augite remnants. Alteration 
proc!uces fibrous texture, to secondary amphibcle, chlorite. 

Gug i keg C X ,  subhedt-al ieuhedt-ai i0.3 to :.I. 0 mm) , scattered 
grains, clusters sf g r a i n s .  Varied intensity a+ alteration 
to hoeanti l e n c i ~  arid c h lar-i te. 

Groundmass EZ% 





RP-5 Diarite 

General description 

p; ,c,l;c.clasr- -.-. &tioi.;s msdet-ate tc =i;r-cng set-icite, "t:ayi' Lii.ts%ing 

3.i tet-at ion. Mat-gins o-f m a s t  gr- . s ins  apFeai- altitir. Hor;itSienrje 
shews little alteration. A u g i k ,  although iorming minut- clu5terc 
o+ reanant  grains in hov-nblende, occctt-r as distii:ct rrysttt:~ szd 
clusters of cr-y5tal.r; with weak it-actrrrr. control ied (3) 
k,ot-nbiendeibiatit~ a.lteration. Biotite is also as distinc% 
c i u s t e r x  of irt-egular grainr but moderstelyistrongly a1 tet-ed to 
,.b? - .  LIP-j - te 2nd lesser set-ici te. 

6pa.ju.e gr.ains, mainly  magnetite and m i r r o r  associated helrratite ave 
as-sociated with ma+irs. 

S t ~ i i n e d  slab indicates a b s e n c e  of K-+flp is, D ar. 

Hicroscopic description 

Fia2isclase; 35%, subhedral, 05 to "5.  C? mm, generally ~:2 .  (2 
wni , +oiiated/weakly felted clusters ~f cr-ystalc. t.loderate 
to locally strong sericite and "clay" alteration dustin5, 
Plat-gins of most grains albitic, u.naltct-ed. Remnant t w i n n i ~ y  
in centres of grains indicate cumpasition in law to mid 
andesine range. 

Hrsmbler;de: 20%, anhedral, (0.1 ta 7.0 mm) very irregular g r a i n s ,  
clusters of  grains. Nonpoikilitic, contains few minute 
grains augite i?) . Generally ar distinct crystals but 
associated with both augite and altered biotite. 

Augite; i20;:, anhedral, (0.1 to >1.0 mm) very irregular 
interlocking crystals forming masses.closely associated with 
hornblende and biotite. Slight alteration to hornblende and 
biotite, fracture control led (?). 

Piatite: 10X, anhedral, (<.a5 to >1.5 mm, generally about 0.5 
mas), very it-regular grains, aggregates of grains- Most 
grains show partial chlorite and/or sericite(?) alteration 
as lensuids slung cleavage planes. Ct-inkled de+ormed, 

Opaque; > 5 X ,  anhedral/subhedral, ((-05 to 0.6 r n m l ,  s i n ~ l e  g r a i n r ,  
clusters a+ gr-ainc cornrnonl y  associated with m a - f i c s .  Magnetite. 

A 1  teration 





HP-6 51-1-ong a 1 tctred weak i y  porpilyr 5 t j c hornblende granodiori te 

General description 

Microscopic descri ptiort 
Coarse crystals 

Hcrnbiende; 20%, s u b h e d r a l ,  :Q.Z to ? I . C  mm, scattered grz ins  to 
&. G n m )  s t t -mn~ chlor- i  te, e p i s i o t e ,  carbonate a1 teration 
conaoni y l e a v i n ~  onf y irregular granular remnants.  

Quartz; > 1 0 X 2  snhedral, (-::.05 to 0.5 mm) interstitial. Strained 
extinction. 

Fine interstitial materials 

K-feldspar; iO%, con+irmed by stained slab as very 
+ine/microgranular-, "clay" dusted altered interstitial 
material. 





R P - 7  S y e n i  tc 

Genera.1 description 

Microscopic description 

Flagicclas~; E X ,  anhedral, ((1.0 to 3.0 mml,  as per-thitic 
inclu=ianc in c t - t h ~ c l a s e .  V i r t u a l l y  unal tev-ed. Twinning 
indicates com~asitior: i n  f o ~ e r  andesine range. Comprises 
over 50% d same K-feldspar crystals. 

t 'ou.f :hlend~ :srf  u e d r c t i ~  tz-3) : >1011., anhedrai (0.2 to 3 3 . 0  mm) 
it--reguiat- grains, clusters. Partially rep1 aced by Sistite, 
feldspac. Associated opaques. 
Vivid  dark green, f s i n t  bluish t i n t .  Bit-efringence masked 
by ictertse colour. Some grains give neat- uniaxial (-> 

inter Terence f i gur-e?? 

Biotite; <Z%, anhedral, ((9.5 to ?2.0 mnt) very ragged grains, 
ciusters of grains i r t t e r s t i  t i a f  ta f ~ l d s p a r s .  Some Harping. 
Gssoriated chiurite and epidate alter-ation oS 5.orne grains. 



RP-8 Monzonite/quartz monzonite 

General descr  i p t  i on 

Microscopic description 

Pf agioclase; 35%, anhedral/subh~draf, (-<a. 1 ta 33.0 mm, generai  ly 
L.C) t@ 3.0 mm), interiocking grains and with hornblende. 
Weak &sting of clay" and sericite alteration. Twinning 
largely obliterated hut indicates composition in Low to mid 
andes i rrr  t--ar:ge. 

E-+eldspar: 25%, anhedrai, (to 5.0 mm, generally 2.0 to 3.6 mm) : 
i n t e t - s t  i t ia l  to pla.giacLase and fxm-iblende. Very weak; 
sputl-+ "clay" alteration dustir,%. Weak poikilitic texture 
containing minute plagioclase grains, 

Y~r?bfendc; 10%, anhedral, ((0.2 to >2.0 mm),  vet-y irresular 
grains, clusters of grains, weak poikil i tic t e x t u r e  
enclosing slightly rounded fine grains o+ plagioclase. 
AL tered sl ight f y by scattered clusters of epidote grains. 

Cil te .-ed bioti tciamphibole; C3%, anhedrel, [masses to 32.3 mm) 
ver-y irregul at- grains, cluster-s of grains. Str-on2 chlat-i te 
and secondary amphibole alteration. 

Accessories 
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Project: t3131 

Samples: WP Series: TS-90-2 to TS-90-5 

Summary: 

The samples are of intermediate to mafic volcanic and hypabyssal 
rocks. Some show strong fractionation, with phenocrysts of 
clinopyroxene and hornblende and groundmass containing moderately 
abundant K-feldspar. Most contain veins of a variety of types and 
commonly of more than one age. Samples TS-90-4 and TS-90-5 contain 
major veins of an unknown calc-silicate. 

Sample TS-98-2 is a porphyritic alkali diorite containing 
phenocrysts of plagioclase and lesser ones of hornblende and 
clinopyroxene in a groundmass of plagioclase, K-feldspar and 
hornblende, with minor opaque and epidote. 

sample Ts-98-3 is a porphyritic andesite containing phenocrysts 
of plagioclase and minor hornblende in a groundmass dominated by 
plagioclase and much less hornblende (altered to ankerite-tremolite/ 
sericite), with minor opaque and K-feldspar. 

sample TS-98-4 is a porphyritic alkali basalt containing 
phenocrysts of plagioclase, clinopyroxene, and hornblende in a 
groundmass dominated by plagioclase with much less epidote, biotite, 
K-feldspar and opaque (oxide?). A vein of a calc-silicate mineral of 
unknown composition has a broad inner halo containing abundant 
cryptocrystalline epidote and no K-feldspar, and a narrower outer halo 
containing abundant K-feldspar and patches of coarser grained epidote. 

Sample TS-98-5 is a porphyritic alkali basalt containing 
phenocrysts of plagioclase and clinopyroxene in a very fine grained 
groundmass dominated by plagioclase and chlorite. Veinlets and veins, 
and patches are dominated by an unknown calc-sil icate, less calcite, 
and minor K-feldspar and epidote. K-feldspar also is concentrated in 
a halo surroundinq these. 



sample WP-TS-90-2 Porphyritic Alkali Diorite 

Phenocrysts of plagioclase and lesser ones of hornblende and 
clinopyroxene are set in a groundmass of plagioclase, K-feldspar and 
hornblende, with minor opaque and epidote. 

phenocrysts 
plagioclase 
hornblende 
clinopyroxene 

groundmass 
plagioclase 
K-feldspar 
hornblende 
opaque 
epidote 

veinlet 
anker i te 

50-55 sphene 
5- 7 biotite 
3- 4 apatite 

1 sericite 
0 -5 

minor 

minor 
minor 
minor 
minor 

plagioclase forms euhedral to subhedral phenocrysts averaging 
0.5-2.5 mm in size. They commonly have broad more-calcic cores which 
are altered moderately to strongly to sericite, and narrow, strongly 
zoned more-sodic rims, which are fresh to only slightly altered to 
sericite. A few plagioclase phenocrysts are altered strongly to 
patches of very fine to fine grained epidote. 

Hornblende forms subhedral phenocrysts averaging 0.7-2 rnm in 
size, with a few elongate grains from 3-5 mm in length. Some are 
draped around plagioclase phenocrysts. Pleochroism is from light to 
medium brownish green. They are fresh. 

Clinopyroxene forms phenocrysts averaging 0.7-1.5 mm in size, 
with a few up to 3 mm across. Alteration is moderate to complete to 
pseudomorphic, pale green tremolite/actinolite and patches of 
cryptocrystalline epidote. Clinopyroxene is colorless. 

In the groundmass, plagioclase forms subhedral to euhedral 
grains averaging 0.05-0.25 mm in size. These are miniature versions 
of the phenocrysts with respect to zoning and alteration. K-feldspar 
forms anhedral grains interstitial to plagioclase averaging 0.1-0.3 mm 
in size, with a few up to 0.5 mm across. 

Hornblende forms subhedral to euhedral grains averaging 0.1-0.2 
mm in size. Epidote forms anhedral patches averaging 0.1-0.3 mm in 
size, and a few larger ones from 0.7-1.2 mm across. Opaque forms 
disseminated, subhedral cubic grains and clusters averaging 0.1-0.5 nm 
in size. 

Biotite forms flakes up to 0.5 mm in size; they are altered 
completely to pseudomorphic, light green chlorite with minor lenses of 
Ti-oxide. Sphene forms anhedral grains averaging 0.05-0.1 mm in size, 
in part associated with biotite. Apatite forms subhedral grains 
averaging 0.03-0.1 mm in size, commonly associated with opaque. A few 
interstitial patches are of subradiating sericite flakes averaging 
0.0-30.05 m in length. 

An irregular, discontinuous veinlet averaging 0.03-0.07 mm in 
width is of extremely fine grained ankerite. 



Sample WP-TS-90-3 Porphyritic Andesite 

phenocrysts of plagioclase and minor hornblende are set in a 
groundmass dominated by plagioclase and much less hornblende (altered 
to ankerite-tremolite/sericite), with minor opaque and K-feldspar. 

phenocrysts 
plagioclase 
hornblende 

groundmass 
plagioclase 
ankerite/sericite 
opaque 
K-feldspar 
epidote 
veinlets 
calc-silicate 

10-129, 
0.5 

70-75 
12-15 
2- 3 
1- 2 

trace 

trace 

plagioclase forms euhedral to subhedral phenocrysts averaging 
0.7-2 mm in size, and a few clusters of similar grains. Alteration is 
mainly strong to complete to dense aggregates of extremely fine 
grained sericite, except in thin more-sodic rims, which are fresh to 
slightly altered to sericite. A few plagioclase phenocrysts are 
altered partly to completely to anhedral grains of scapolite(?), which 
is colorless, and has low relief, no cleavage, and moderate 
biref.ringence. 

Hornblende forms a few subhedral, prismatic phenocrysts averaging 
0.7-1.2 mm in length. Alteration is complete to cryptocrystalline to 
extremely fine grained aggregates of ankerite and tremolite(?). 

In the groundmass, plagioclase forms subhedral prismatic grains 
averaging 0.07-0.1 mm in length which are intergrown with anhedral 
plagioclase grains and patches of ankerite-tremolite/sericite (after 
hornblende?), each averaging 0.03-0.07 nun in size. Groundmass 
plagioclase commonly also is zoned, with cores more strongly altered 
to sericite than rims. 

K-feldspar forms interstitial grains averaging 0.05-0.15 mm in 
size. 

Tremolite/actinolite forms a few prismatic grains averaging 
0.1-0.2 mm long. 

Opaque forms disseminated grains ranging from 0.02-0.3 m in 
size, and a few very irregular patches up to 046 mm across. 

A few ragged patches up to 0.4 mm across are of very fine grained 
epidote . 

A few wispy veinlets averaging 0.01-0.02 a wide are of extremely 
fine grained calc-silicate as in Samples 90-4 and 90-5. 



Sample WP-TS-90-4 Porphyritic Alkali Basalt; Vein of Calc-silicate 
with Inner Halo rich in Epidote and Outer Halo 
rich in Epidote and K-feldspar 

Phenocrysts of plagioclase, clinopyroxene, and hornblende are set 
in a groundmass dominated by plagioclase with much less epidote, , 

biotite, K-feldspar and opaque (oxide?). A vein of a calc-silicate 
mineral of unknown composition has a broad inner haio containing 
abundant cryptocrystalline epidote and no K-feldspar, and a narrower 
outer halo containing abundant K-feldspar and patches of coarser 
grained epidote. 

phenocrysts 
plagioclase 
clinopyroxene 
hornblende 
apatite 

groundmass 
plagioclase 
epidote 
K-feldspar 
opaque (oxide?) 
biotite 
calcite 
vein 
calc-silicate 

12-15% 
4- 5 
3- 4 
0.2 

55-60 
r0-12 
4- 5 (concentrated in outer halo of vein) 
1- 2 
2- 3 

minor 

2- 3 

plagioclase forms subhedral to euhedral, equant to prismatic 
phenocrysts averaging 0.5-1 mm in size, with a few up to 2 mm across. 
Composition appears to be labradorite to andesine. Most are altered 
Strongly to sericite. 

Clinopyroxene forms colorless to pale green, subhedral 
phenocrysts averaging 0.7-1.5 mm in size, with a few up to 4 mm long. 
Alteration of some is slight to moderate to extremely fine grained 
material with high relief. One large phenocryst contains a few 
inclusions of opaque up to 0.3 mm in size. One is replaced by 
pseudomorphic tremolite. 

Hornblende forms subhedral phenocrysts averaging 0.7-1.5 mm in 
size. Pleochroism is from light yellowish green to light/medium 
green. Grains are fresh. 

Some mafic phenocrysts occur in clusters, with cores of 
clinopyroxene surrounded by grains of hornblende and locally by much 
finer grained biotite. 

Apatite forms subhedral to euhedral prismatic phenocrysts up to 
1 mm long. 

The groundmass is dominated by anhedral to subhedral plagioclase 
grains averaging 0.03-0.05 mm in size. Alteration is slight to 
moderate to serici te. 

K-feldspar foxms grains averaging 0.2-0.5 mm in size, mainly 
interstitial to plagioclase. K-feldspar is concentrated moderately to 
strongly in the outer halo of the vein. It contains dusty brown 
hematite(?) inclusions, which give the mineral a pale brown color. 

Epidote forms ragged patches averaging 0.05-0.15 mm in size 
intergrown with groundmass plagioclase, and coarser grained, 
replacement patches up to 1.2 mm across. The latter are concentrated 
in the outer halo of the vein. Tremolite/actinolite forms subhedral, 
stubby prismatic grains averaging 0.05-0.1 mm long. 



Sample WP-TS-90-4 

Biotite forms ragged flakes averaging 0.07-0.17 mm in size. 
Alteration is complete to pseudomorphic chlorite and minor lenses of 
Ti-oxide. 

Calcite forms grains averaging 0.05-0.1 nun in size, commonly 
interstitial to opaque. 

In the vein, the unknown calc-silicate forms aggregates of 
extremely fine to fine grains, ranging from equant to prismatic in 
habit. The prismatic grains have textures typical of tremolite 
(including moderately inclined extinction), but the mineral is 
length-fast, and the anhedral, equant grains are not typical for 
tremolite. Calcite forms a few anhedral grains up to 0.1 mm in size. 

In the inner halo, epidote is moderately abundant as 
cryptocrystalline aggregates with a pale to light brown color. A few 
patches up to 1 mm in size are of the calc-silicate with minor 
calcite; these replace mainly plagioclase in phenocrysts and the 
groundmass. The calc-silicate forms strongly interlocking, very fine, 
anhedral grains. 

In the outer halo, K-feldspar forms abundant, interstitial 
anhedral grains up to 0.5 mm in size. Epidote is common as 
replacement patches up to 1.2 mm in size of very fine to fine 
grained aggregates. 



sample WP-TS-98-5 -- - Porphyritic Hypabyssal ~asalt; 
Veins of Calc-silicate-Calcite-K-feldspar; 
Late Veinlets of Ankerite, Limonite 

phenocrysts of plagioclase and clinopyroxene are set in a very 
fine grained groundmass dominated by plagioclase and chlorite. 
veins veinlets, and atches consist of an unknown calc-silicate, 
calcite, and minor K- f eldspar and epidote. K-feldspdr also is 
concentrated in a halo surrounding these. 

phenocrysts 
plagioclase 
clinopyroxene 

groundmass 
plagioclase 
chlorite 
K-feldspar 
calcite 

veinlets, veins, 
calc-silicate 
calcite 
K-f eldspar 

7- 8% 
2- 3 

55-60 
10-15 
5- 7 
1- 2 

patches 
2- 3 
1- 2 
0.5 

hornblende minor 

sphene/Ti-ox ide 0.4% 
ilmenite/Ti-oxide 0.3 
epidote minor 
hornblende minor 

ankerite 0.3 
1 imon i te 0.1 
epidote minor 

plagioclase forms subhedral, generally equant to stubby prismat 
phenocrysts averaging 0.7-1 nun in size, with a few up to 1.7 mm long 
Alteration is strong to extremely fine to very fine grained sericite 
Coarser patches of sericite have a feathery texture. 

clinopyroxene forms subhedral, mainly stubby prismatic 
phenocrysts averaging 0.3-1.2 mm in size. Alteration is moderate to 
pseudomorphic pale green tremolite/actinolite and/or chlorite, with 
local Datches of calcite and of s~hene. - - 

Hornblende forms subhedral to. ragged phenocrysts averaging 0.2-1 
mm in size, with a light greenish brown color. 

In the groundmass, plagioclase forms stubby, subhedral grains 
averaging 0.1-0.3 mm in size. ~lteration is slight to moderate to 
sericite. K-feldspar forms interstitial grains averaging 0.05-0.1 mm 
in size, and may also form replacements of margins of plagioclase 
grains. Chlorite forms interstitial patches averaging 0.07-0.2 mm in 
size of very fine grained, pale to light green flakes. Calcite forms 
scattered, irregular, interstitial, replacement grains up to 0.7 mm in 
size. Sphene and ilmenite each form disseminated grains averaging 
0.05-0.15 mm in size, which are altered in part to Ti-oxide.   pi dote 
forms a few irregular, interstitial patches up to 0.2 mm in size. 
Hornblende forms a few prismatic grains up to 0.2 mm long. 

Veins up to 1 mm wide and patches up to 0.8 mm across are 
dominated by fine to extremely fine grained calc-silicate. Coarser 
grained calc-silicate commonly has a subradiating, prismatic habit. 
It is similar in texture to tremolite but has parallel extinction and 
length-fast character. Some veins and patches are dominated by very 
fine to medium grained calcite. K-feldspar is concentrated in some 
larger veins with calc-silicate as grains averaging 0.2-0.3 mm in 
size, and is concentrated along margins of veins and replacement 
patches, probably mainly as a replacement of plagioclase. Epidote 
forms subhedral to anhedral grains averaging 0.1-0.3 mm in size, 
mainly intergrown with calc-silicate. Calcite forms irregular patches 
and veinlets up to @.5 mm wide. Grains are mainly from 0.1-0.7 mm in 
size. One calcite vein contains a flake of chlorite 0.3 mm long. 

A few late veinlets and veins averaging less than 0.1 mm wide are 
of extremely fine grained ankerite. Some of these truncate and offset 
veins dominated bv calc-silicate. One late s l i o h t l v  hrsi .4-a .T-;-l-e 
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STATEMENT OF QUALIFICATIONS 

I, Philip James Southam, of #lo6 - 8675 Laurel Street, Vancouver, British Columbia, 
Canada, hereby certify that: 

1. I am a graduate of Brandon University, Brandon, Manitoba, Canada, having 
been granted the degree of Bachelor of Sciences - Specialist in Geology in 1987. 

2. I have practiced my profession as  a geologist in mineral exploration since 1987. 

3. I am presently employed as  a geologist with Homestake Mineral Development 
Company of #I000 - 700 West Pender Street, Vancouver, British Columbia. 

4. I supervised and participated in the work that was completed on this property 
and have reviewed all previous available information. 

PHI w SOUTHAM 


