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e INTRODUCTION 

The Red Line property consists of twenty-eight contiguous mineral claims owned 
100% by Expatriate Resources Ltd. The first twelve claims were staked in August 
1995 to cover two soil sample sites from a 1973 regional joint venture exploration 
program managed by Archer, Cathro & Associates Limited (Cathro, 1973); the sample 
values were moderately to strongly anomalous in lead and zinc. Sixteen claims were 
subsequently added in October 1995 to bring the total to twenty-eight. 

The Red Line property was considered to be favourable for VMS (volcanogenic 
massive sulphide) type mineralization. Field work conducted in 1995 and early 1996 
outlined coincident soil geochemical and weak geophysical anomalies on the property 
(Wengzynowski, 1 996). 

Between May 29 - June 30, 1996 a small drill was mobilized onto the Red Line 
property to test the coincident soil geochemical and weak geophysical anomalies. At 
the same time limited geological mapping was completed to help delineate the drill 
targets. A total of 851 .OO m was drilled in 6 BTW diamond drill holes. This report 
summarizes the results of the 1996 geological mapping and drilling programs. The 
author supervised the work described in this report; a statement of qualifications is 
included as Appendix 1. 

a 
LOCATION and ACCESS 

The Red Line property is located in southeast Yukon at latitude 61" 25' N and 
longitude 130" 22' W (Figure I) in the Watson Lake Mining District. It consists of 
twenty-eight contiguous mineral claims registered in the name of Archer, Cathro & 
Associates (1 981) Limited which holds them in trust for Expatriate. Table 1 lists the 
pertinent claim information. 

The claims are situated in a broad glacial valley immediately east of two small 
unnamed lakes in NTS map sheet 105G/8 (Figure 2). Elevations range from 1255 
m to 1665 m above sea level. Topographic relief is gentle with the exception of one 

Table 1. Claim Registration Information 

area in the southwest corner of the property wh&e slopes average 25". Creeks 

1 

Claim Name 

Red Line 1 -1 2 

Red Line 13-28 

* Expiry date includes work filed for assessment credit but not yet accepted. 

Grant Number 

YB60825-YB60836 

YB70624-YB70639 

Expiry Date* 

March 17, 2002 

March 17, 2001 



* 
Archer, Cathro & Associates (1981) Limited 

PROPERTY LOCATION 
RED LINE PROPERTY 

EXPATRIATE RESOURCES LTD. 

Expatriate Resources Ltd. 

Corninco Ltd. 

Westmin Resources Ltd. and 
various joint venture partners 

Native Land Claims 

0 10 20 50 40 50 





draining the property f low northward into Wolverine Lake and eventually into the 
Frances and Liard Rivers, which are part of the MacKenzie River drainage. 
Pleistocene valley glaciation resulted in scattered clusters of scoured bedrock 
surrounded by glacial till. Most hillsides are blanketed by talus. 

The property straddles the treeline. Vegetation ranges from moderately dense 
growths of stunted black spruce and alder at lakeshore, through buckbrush, willow, 
and moss above 1380 m, to scattered buckbrush, alpine grass and lichen at 
elevations exceeding 1600 m. Marshes are common on upland plateaus. 

During the 1996 field season access to the property was by contract helicopter from 
the base camp located at the southeast end of Finlayson Lake. The Finlayson Lake 
base camp was situated 27 km north-northwest of the property. The Red Line 
property is located 1 0  km due west of the Westmin Resources Limited exploration 
camp at Wolverine Lake. 

REGIONAL GEOLOGY 

The Red Line property is located within the Finlayson Block, a 380 km by 6 0  km area 
comprised of Yukon-Tanana and Slide Mountain geologic terranes (Figure 3). These 
terranes represent the innermost of the accreted or "suspect" terranes in the 
Canadian Cordillera (Mortensen and Jilson, 1985). The northeast margin of the block 
is the Finlayson Lake Fault Zone (FLFZ) a complex zone of steep and shallow faults 
related to transpressive suturing. The southwest boundary of the block is the Tintina 
Fault, a major strike-slip fault with at least 450 km of dextral displacement during late 
Cretaceous and/or early Tertiary time (Tempelman-Kluit et a/., 1976). 

Regional mapping of the Finlayson Block was completed by the Geological Survey of 
Canada in the mid to late 1970's (Tempelman-Kluit, 1977, 1979). More recent 
regional studies have been published by Mortensen and Jilson (1 985) and Mortensen 
(1992). The following discussion of the regional geology (Figure 4) is based partly 
on the published work and partly on unpublished geologic mapping completed in 1996 
(Tempelman-Kluit, personal communication, 1 996). 

The Yukon-Tanana terrane is comprised largely of Paleozoic continental margin and/or 
arc stratigraphy deposited on a continental basement of uncertain origin (Mortensen, 
1992). The Yukon-Tanana terrane in the Finlayson Block contains three major 
sequences. The lowermost unit consists of garnet-mica schist with interbanded 
marbles, calc-silicates, and calcareous schists near the top. The middle unit is a 
carbonaceous quartzite, schist, or phyllite with rare conglomerates and locally 
extensive felsic and mafic volcanic interbands. Marble and quartzite constitute the 
uppermost unit. Radiometric dating of the felsic metavolcanics in the middle unit has 
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consistently resulted in late Devonian to Mississippian crystallization ages. The upper 
unit is dated with fossils as Early Pennsylvanian to early Permian (Tempelman-Kluit, 
1 979). 

This sequence of units in the Yukon-Tanana terrane is generally correlative with a 
similar stratigraphic sequence in ancestral North America (Mortensen and Jilson, 
1985; Tempelman-Kluit, personal communication, 1996). The lowermost unit is - 
correlated with the Lower Cambrian Atan Group, and the middle carbonaceous 
assemblage is correlated with the offshelf, Siluro-Devonian Nasina quartzite 
assemblage. The felsic volcanics in the middle unit are most similar to the locally 
extensive Mississippian siliceous volcanics in the North American stratigraphy. Local 
calcareous phyllites and massive greenstones near the top of the lower unit are 
lithologically similar to the Kechika Group and lower Paleozoic alkalic and potassic 
greenstones, respectively. 

Gneiss and augen gneiss invariably occur low in the Yukon-Tanana succession 
beneath either the lowermost calcareous unit or the middle carbonaceous unit. 
Mortensen and Jilson (1 985) considered the gneisses to be metamorphosed mid- 
Paleozoic plutonic rocks. More recently Tempelman-Kluit (personal communication, 
1996) considered these gneisses to be at least in part a replacement unit of earlier 
stratigraphy. Radiometric dating of the gneisses has consistently resulted in late 
Devonian to Mississippian ages (Mortensen, 1992). The gneisses occur in structural 
culminations with diameters on the order of 10 km and structural relief up to about 
1 km. 

The Devonian-Mississippian Simpson suite (Mortensen, 1992) forms thick intervals 
of hornblende granodiorite and quartz monzonite higher in the Yukon-Tanana 
stratigraphic sequence. Mortensen and Jilson (1 985) interpreted this suite as 
intrusive; Tempelman-Kluit (1 979, personal communication, 1996) mapped the suite 
as an allochthonous structural slice emplaced on top of the structural pile. 

Slide Mountain terrane consists of late Devonian to late Triassic disrupted oceanic 
crust (Mortensen, 1992). Lithologies include massive and sheared greenstone, chert, 
and mafic to ultramafic plutonic rocks occurring as fault-bounded slices along thrust 
faults and steep faults. These units are most abundant near the northeast edge of 
the Finlayson Block, but are also found throughout it. 

Younger units unconformably overlie units from Slide Mountain, Yukon-Tanana, and 
North America terranes. Mesozoic clastic rocks are Late Triassic, immature sediments 
containing cobbles from both Slide Mountain and Yukon-Tanana terranes. Young 
volcanic rocks consist of Late Cretaceous to Tertiary felsic volcanic flows and 
volcaniclastic deposits; they are usually found in close proximity to the Tintina Fault 

e Zone. 



Mesozoic intrusive activity in the Finlayson Block includes two suites. The first 
consists of several unmetamorphosed Early Jurassic mafic and intermediate 
composition plutons. The second suite consists of Late Cretaceous two-mica quartz 
monzonite or granite (Mortensan and Jilson, 1985). 

Structurally Yukon-Tanana schists and gneisses contain a pervasive, flat to gently 
dipping foliation. Close examination of this fabric indicates that it commonly is a 
closely spaced crenulation cleavage. Large scale folds related to this fabric can be 
mapped rarely in the field. In most cases bedding and earlier fabrics are transposed 
into near parallelism with this dominant fabric. Later crenulation cleavages are 
present only locally. Some of the Cretaceous intrusions have a mild deformation 
fabric; others are massive and do not contain a foliation. 

Thrust faults within the Finlayson Block juxtapose lithologic sequences with similar 
deformation fabrics. Thrusting postdates the late Paleozoic Slide Mountain lithologies 
and predates the Cretaceous intrusives. Recent mapping also suggests but does not 
definitively prove the presence of major late extensional faults juxtaposing differing 
sequences (Tempelman-Kluit, personal communication, 1 996). East-northeast 
trending steep normal faults disrupt all earlier deformation fabrics. 

Metamorphic grades range from lower greenschist facies to middle amphibolite facies. 
Contact hornfels occur locally around plutonic units. 

Metamorphism and deformation are tentatively correlated with transpressive suturing 
of these suspect terranes with ancestral North America. Suturing is restricted to the 
time interval of post-Triassic continuing into the Cretaceous. Whether deformation 
is continuous or episodic has not been fully verified at present. 

The discovery of the Kudz Ze Kayah and Wolverine volcanogenic massive sulphide 
deposits within the Finlayson Block in the last few years (Johnston and Mortensen, 
1994) has re-focused exploration activities in the area. Both deposits occur within 
metasedimentary and metavolcanic sequences of the Yukon-Tanana terrane and are 
associated with felsic volcanics present in the middle unit of that terrane. The Yukon 
Minfile (DIAND, 1995) of mineral occurrences contains some twenty-one reported 
occurrences in the Finlayson Block which are suspected to be volcanogenic in origin. 

PREVIOUS WORK 

Published regional geochemical data for the Finlayson Lake map sheet (105G) is 
limited to  reconnaissance scale stream sediment sampling conducted by the 
Geological Survey of Canada (Hornbrook and Friske, 1988). The sampling was 
completed at an approximate density of one sample per 1 0  sq km. Each sample was 



analyzed for twenty elements including copper, lead, zinc, silver, and arsenic. One 
sample from the database was collected from the northern part of the Red Line 
property (sample 3467); the sample was not anomalous. 

Expatriate was able to supplement the published reports with private data 
summarizing the results of a 1973 regional exploration program managed by Archer, 
Cathro & Associates Limited (Cathro, 1973). The program included about 5000 soil 
and stream sediment samples collected at a density of approximately one sample per 
square kilometre. All samples were analyzed for lead, zinc, copper, and molybdenum. 
Peak values from the 1973 program in the Red Line area were 68  ppm copper, 290 
ppm lead, 1080 ppm zinc, and 1 0  ppm molybdenum. 

During the interval September 5-10, 1995 a two person crew was mobilized into the 
Red Line property to complete geological mapping, prospecting, and gridded soil 
geochemical sampling (Wengzynowski, 1 996). Geologic mapping indicated the claims 
were underlain by a sequence of quartz-sericite schists with lesser quartz-sericite- 
biotite schists, biotite-quartz-chlorite schists, and muscovite-biotite-quartz augen 
gneisses. The units were considered to  be favourable for volcanogenic massive 
sulphide deposits. 

During the 1995 program 229 soil samples were collected at 100 m intervals on a 
flagged grid. All samples were analyzed by ICP for 32  elements at Chemex Labs Ltd. 
in North Vancouver. 

The soil samples outlined anomalous values for lead, zinc, copper, silver and 
molybdenum extending over a 500 m long by 200 m wide area. The strongest values 
for the major elements were found in a 400 m by 100 m area in the centre of the soil 
grid. These anomalies were covered to the east and west by till. 

Prospecting in the area of the soil anomalies discovered a slightly magnetic, yellow- 
brown, limonite boxwork float. Analysis of a sample of the boxwork resulted in 
background values for all metals. 

A ground geophysics program consisting of 12.7 line-km of Maxmin and 
magnetometer surveys was conducted on the Red Line claims during the interval 
February 23 - March 03, 1996 by Amerok Geosciences Ltd. (as reported in 
Wengzynowski, 1 996). 

The Maxmin survey located a relatively weak conductor roughly coincident with the 
magnetic field high extending crudely east-west through the property. The combined 
geophysics anomalies are coincident with the soil geochemical anomalies previously 
outlined by the 1995 soil geochemical survey. 



e 1996 FIELD PROGRAM 

During the interval May 30 - June 30, 1996 a geological mapping and drilling program 
was completed on the Red Line claims to test the coincident soil and geophysics 
anomalies outlined in the earlier programs. Six holes were completed for a total depth 
of 851 m. The holes were collared to test for both shallow and deep structures 
assuming dips to prospective mineralization ranging from 20  degrees north (foliaform) 
to  vertical. Holes were inclined at either -60 degrees or -50 degrees to  the south. 
All collar locations have been marked in the field with 4x4 posts labelled with 
inscribed metal tags. The drill sites were inspected to verify that all garbage was 
removed from the property. Drill core is being temporarily stored in the outdoor yard 
of E. Caron Diamond Drilling Ltd., Whitehorse, Yukon. 

The drill hole data was entered into spreadsheets in the field and later transferred to 
a PC-XPLOR database for plotting vertical sections and plans. 

Geological mapping in the vicinity of the drill collars was completed at a field scale 
of 1 :2,000. Red Line claim posts were located and tagged as part of the 1996 
program. 

All the different 1996 information was digitized into Autocad r12 drawings. The 
topographic base for the Autocad drawing was digitally scanned from the 1 :50,000 
scale 1 O5G18 Wolverine Lake NTS map. 

Selected hand samples and core samples were forwarded to Vancouver Petrographics 
Ltd. for verification of mineral modes and structural features. The report from 
Vancouver Petrographics (Payne, 1996) is included as Appendix II. 

1996 SURVEY CONTROL 

The earlier 1995-96 field work resulted in the existence of two  grid systems on the 
Red Line claims (Figure 5). The soil grid was established at compass azimuth 340" 
approximately along the claim staking line for claims Red Line 1-9. The baseline for 
the grid was slope corrected and marked at 100 m intervals with 1 m lath bearing 
aluminum tags inscribed with grid coordinates and sample numbers. Soil sample lines 
were run perpendicular to the baseline and marked with 0.5 m lath in the same 
manner as baseline stations. 

The ground geophysics survey grid consisted of cut lines picketed at 25 m intervals 
with full length lath. The baseline was oriented at compass azimuth 090"; the 
baseline was slope corrected and the survey lines were straight chained. 
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The geophysics cut lines were used as primary control for locating the drill pads and 
outcrops during the 1996 geological mapping and drilling program. Selected claim 
posts and soil samples were also located relative to  the geophysical cut lines. 

During June 1996 claim posts were verified and tagged. Claim post locations and 
drill hole collar locations were surveyed using hand-held GPS units. The GPS 
positions were differentially corrected using data from base stations established at 
the Westmin Resources Limited Wolverine Lake exploration camp and the Ministry of 
Environment, Lands and Parks office at Williams Lake, British Columbia. All corrected 
positions should be accurate to within 5 m horizontally. Appendix Ill lists GPS 
coordinates for the different features measured with the hand-held GPS units on the 
Red Line claims using NAD27 UTM coordinates. 

The property geology, geophysics, and soil geochemistry compilation using the 
geophysical cut line grid coordinate base was digitized into an Autocad r12 drawing 
using the geophysics grid as the coordinate system. This drawing was then "floated" 
into the Autocad NAD27 UTM coordinate system topographic base map using the 
GPS indicated locations of the drill collars and selected claim posts. 

1996 PROPERTY GEOLOGY 

Geological mapping on the Red Line property during early June 1996 (Figure 6) 
determined that the claims are underlain by a sequence of interbanded massive and 
augen gneisses. Major minerals within the gneisses are quartz-plagioclase-K-feldspar- 
muscovite-biotite. Both homogeneous and augen gneisses are typically present within 
the same outcrop with banding being on a scale of centimetres to metres. 

Thin, dark green, massive, biotite-chlorite-feldspar-quartz schists or greenstones 
occur as foliaform dykeslsills interbanded with the gneisses. In outcrop the observed 
greenstones attained a maximum thickness of 1.5-2.0 m. 

Mineral assemblages in the gneisses and greenstones are representative of the 
uppermost part of the greenschist facies of regional metamorphism (Turner, 1981 ; 
Winkler, 1974). The general absence of garnet in the gneisses may well be related 
to composition rather than temperature-pressure conditions. 

Structurally the gneisses have a single dominant foliation surface which consistently 
dips gently to the north. The greenstones contain exactly the same deformation 
fabrics as the enclosing gneisses. The mean orientation for 29 measurements of the 
foliation is 093122 N (Figure 7). Regionally the dominant foliation corresponds in 
orientation and appearance with the S2 axial planar fabric. On the northern part of 
the property centimeter scale microfolds are visible as crenulations in the 
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compositional banding between the spaced surfaces of the dominant 52  foliation. 
These crenulations are the only readily visible evidence of an earlier S1 planar fabric 
noted on the property. 

Feldspar augen within the gneisses show a strong elongation and alignment on the 
dominant S2 foliation surface. The direction of this alignment lineation, L2, is 
essentially downdip with an average orientation of 01 8/16 (Figure 7). 

The structural style and orientation of the S2 foliation and L2 lineation within the 
gneisses suggests that the 52 structural fabric is extensional and formed as the 
gneisses were uplifted during orogenesis. The gneisses were still "hot" during 
extension resulting in the preservation of ductile rather than brittle fabrics. 

MINERALIZATION - ALTERATION in OUTCROP 

No visible sulphide mineralization or alteration was noted in surface outcrops in the 
immediate vicinity of the strongest geochemical and geophysical anomalies. 
Scattered outcrops of gneiss about 120 m south of the geochemical anomalies are 
pervasively altered (Figure 6) with development of an orange-brown limonitic stain, 
destruction of biotite (possibly to muscovite) and destruction of feldspars to clays (?). 
The altered gneisses contain extensive staining typically associated with the 
weathering of pyrite. In the areas of alteration the gneisses still retain their augen 
texture, and foliation orientations remain consistent with the orientations in the 
unaltered areas. 

1996 DRILL PROGRAM 

Drill holes were collared to drill south through the zone of strong geochemical 
anomalies and associated geophysical highs centered around 5150N, 9700E 
(geophysical grid). The holes were collared to test for both shallow and deep 
structures assuming dips to prospective mineralization ranging from 20 degrees north 
(foliaform) to vertical. Six holes were completed using a Craelius drill for a total depth 
of 851 m. Core size for all the holes is BTW (B, thin wall). Table 2 lists the 
locations of the holes. Drill hole locations are shown in Figures 2, 5, and 6. 

Holes were inclined at either -60 degrees or -50 degrees to the south. Deviation of 
the holes was checked with an acid dip test at the bottom of the hole; all acid tests 
were corrected for meniscus effects using tables of dip angle corrections. The drill 
holes were collared to test the anomalous zone for a strike length extending from 
9500E to 9900E. All collar locations have been marked in the field with 4x4 posts 
labelled with inscribed metal tags. 



Table 2. 1996 Drill Hole Lo 
I1 t 

DDH I Eastina (UTM) Northina (UTM) I Elevation (MSL) I Length Im) 

Holes were logged at the Finlayson Lake base camp for lithology, structure, ROD, and 
% recovery. The information from the field logs was entered into a spreadsheet 
(Lotus v5). The data was later transferred to a PC-XPLOR database for plotting 
sections and plan views. 

Intervals selected for analysis were split, and the samples sent to Chemex Labs Ltd. 
in North Vancouver. Samples at Chemex were crushed and then pulverized to better 
than 90% 100 micron (-1 50 Mesh) using a Chrome Steel Ring Mill. Most samples 
were dissolved in a nitric acid-aqua regia solution and analyzed for 3 2  elements using 
ICP-AES techniques. The elements Al, Ba, Be, Ca, Cr, Ga, La, Mg, K, Sc, Na, Sr, TI, 
Ti, and W may only be partially leached using this digestion. These elements do not 
include the base metals which were the exploration target for this drilling program. 
Selected samples were assayed for Cu, Pb, Zn, Ag, and Au. 

The drill logs are included as Appendix IV in this report. Full Chemex assay 
certificates for the different drill core samples are included within Appendix V. 

DRILL RESULTS 

The first two holes were drilled on geophysics section line 9700E. Section 9700E 
(Figure 8) shows that RD96-02 successfully drilled underneath the area of the 
geochemical anomalies and that RD96-01 tested for any gently north dipping 
anomalies. Correlation of greenstone interbands between the two drill holes indicates 
a gentle north dip of about 15". The greenstone interbands range up to 1 0  m in 
thickness. Locally the greenstones vary extensively in thickness and number between 
the two drill holes. The augen gneisses cannot be correlated between drill holes. 
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Holes RD96-06 (Figure 9) and RD96-03 (Figure 10) were completed on section line 
9800E. Hole RD96-03 tested for shallow mineralization in the immediate vicinity of 
the geochemical soil anomalies. Hole RD96-06 tested for a deeper downdip extension 
of the geochemical soil anomalies assuming a foliaform nature to any potential 
mineralization. As with section 9700E, greenstone interbands are up to about 1 0  m 
in thickness and dip gently to the north at approximately 15". 

Holes RD96-04 (Figure 12) and RD96-05 (Figure 11) tested for shallow mineralization 
along the strike extent of the geochemical soil anomalies. 

Massive and augen gneisses are typically interbanded on a scale of 0.5 - 5 m in the 
drill holes. Both gneisses consist dominantly of quartz-feldspar-muscovite with 
variable amounts of disseminated biotite. The pervasive S2 foliation is well defined 
by the micas within the gneisses. Feldspar augen are ovoid-elongate in the foliation 
and range from 2 mm to 2 cm in size. The rapid variation between massive and 
augen gneisses suggests that the protolith for the gneisses may have been 
intermediate to  felsic volcanics locally containing feldspar phenocrysts. 

Greenstone intervals are massive, pervasively foliated, locally calcareous, dark 
brownish green, biotite-chlorite schists; they occur in both the augen gneisses and 
the massive gneisses. Occasionally the greenstones attain thicknesses of greater 
than 6 m; more commonly they are 0.1 m to 3 m in thickness. Core contacts and 
cross section interpretation indicates the greenstones are foliaform; they represent 
either transposed dykes or mafic flows within the gneisses. In either case bimodal 
magmatism is indicated for the Red Line area. 

ALTERATION 

The biotite-chlorite schists commonly show patchy retrograde alteration of the biotite 
to chlorite. This alteration occurs in thin bands parallel to the foliation and as thin 
envelopes adjacent to fractures and/or quartz veins. Locally primary feldspar grains 
are altered to white calcite or pale apple green epidote. 

The muscovite-biotite massive and augen gneisses locally exhibit partial to complete 
retrograde alteration of biotite to chlorite. This alteration typically occurs in extensive 
zones reaching several metres in thickness. Another, more subtle alteration consists 
of the breakdown of biotite to  form muscovite and fine, disseminated pyrite grains. 
As with the chlorite growth, this alteration occurs in thick intervals within the augen 
and massive gneisses. This type of alteration becomes more prevalent with depth. 
It is difficult to  distinguish unequivocally and is therefore not fully documented. It 
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probably corresponds to the alteration noted in the surface outcrops in the southern 9 portion of the area mapped during the 1996 field season. 

SULPHIDE OCCURRENCES 

Hole RD96-01 (Figure 8) intersected 0.1 1 m of coarse grained sulphide vein material 
from 45.90-46.01 m. The intersection contains rounded fragments of quartz and 
biotite in a sulphide matrix composed of pyrite, pyrrhotite, and lesser chalcopyrite. 
Another significant sulphide intersection occurs at 64.42-69.30 m. This occurrence 
consists of stringers of pyrite with lesser chalcopyrite, pyrrhotite, and sphalerite 
associated with chlorite fractures within an augen gneiss. Sulphide mineralization in 
the rest of the hole consists of disseminated pyrite and pyrrhotite. Occasionally trace 
chalcopyrite is noted associated with the pyrite and pyrrhotite. These disseminated 
sulphide occurrences are in both the greenstones and the gneisses. 

Hole RD96-02 (Figure 8) had two intersections with significant sulphides. The first, 
at 9.90-1 3.72 m, consists of coarsely crystalline pyrite with irregular stringers of 
pyrrhotite and chalcopyrite associated with a white bull quartz vein. The second 
intersection, at 32.1 3-37.13 m, consists of wispy, foliaform stringers of pyrite and 
pyrrhotite in a strongly chloritic greenstone schist. Chalcopyrite occurs in trace 
amounts in the latter intersection. Further down the hole, sulphide occurrences 
consist of wispy stringers and bands of disseminated pyrite or pyrrhotite grains 
associated with foliaform thin clear quartz veins. Chalcopyrite occurs only in trace 
amounts in some of these sulphide bearing intervals. 

Holes RD96-03 (Figure lo), RD96-04 (Figure 12), RD96-05 (Figure 11 ), and RD96-06 
(Figure 9) tested the geochemical-geophysical targets at different structural levels 
along strike. All holes only intersected trace amounts of wispy sulphide stringers 
consisting of pyrite, pyrrhotite, and locally chalcopyrite. These intersections confirm 
that the sulphides typically occur as disseminated grains and irregular stringers 
associated with foliaform or slightly discordant clear quartz veins up to 5 cm thick. 
Splashy sulphide intersections are also contained within coarsely crystalline white bull 
quartz veins. 

CONCLUSIONS and RECOMMENDATIONS 

Splashy sulphide occurrences are noted in association with coarsely crystalline white 
quartz veins. Typically the sulphide minerals in this setting are pyrite, pyrrhotite, and 
chalcopyrite. Sulphides form intergrown aggregates interstitial to  the quartz grains. 
Although high grade within the quartz veins, no extensive "leakage" of the sulphides 

0 
to the wall rock is noted. 



The other major sulphide type with any "grade" consists of thin, wispy, irregular, 
discontinuous sulphide stringers parallel to the foliation within the biotite-chlorite and 
chlorite schists. The sulphides present (in decreasing modal amounts) are pyrite, 
pyrrhotite, and chalcopyrite. Concentration of sulphides within the mafic interbands 
occur only locally. In some occurrences, the sulphides are also associated with white 
vein quartz. 

More commonly pyrite and pyrrhotite occur as fine, disseminated grains within the 
muscovite-biotite massive gneisses and augen gneisses. The sulphides typically form 
irregular, interstitial aggregates associated with clear quartz veins subparallel to the 
foliation. These veins form diffuse bands in the core ranging from 1 cm to 10 cm in 
thickness. Chalcopyrite is rarely present in these occurrences. 

Pyrite also occurs as a reaction product in the alteration breakdown of biotite to form 
muscovite-pyrite aggregates (see above). 

All of these occurrences are local and spotty in extent. The presence of this poddy 
mineralization near surface would explain the high copper geochemical anomalies 
noted from the 1995 gridded soil samples. Sphalerite was not field identified within 
the core samples: zinc analyses up to 1.51 % substantiate the presence of sphalerite 
in some of the sulphide intersections. Galena also was not identified in the field logs; 
the locally slightly elevated lead analyses verify that it occurs only locally in minor 1 a amounts. 

Because of the spotty, discontinuous nature of the above sulphide occurrences, the 
probability of major, mineable sulphide mineralization is considered to be minimal. 
Other major forms of economic mineralization were not noted in the drill core. No 
further work is recommended for the Red Line claims. 

Respectfully submitted, 

Lee C. Pigage, Ph 
September 
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STATEMENT OF QUALIFICATIONS 

I, Lee C. Pigage, am a resident of the Yukon Territory, living at 2 Rosewood Place, 
Whitehorse, Yukon Y 1 A 4 x 3 .  

I graduated from the University of Wyoming in 1970 with a B.Sc. in  Geological 
Sciences. 

I graduated from the University of British Columbia in 1973 with a M.Sc. in Geological 
Sciences. 

I graduated from the University of British Columbia in 1978 with a Ph.D. in Geological 
Sciences. 

I have worked in economic geology and the mining industry continuously since 1979. 

I am a Fellow in the Geological Association of Canada. 

I am a Professional Geoscientist (#21130) registered wi th  the Association of 
Professional Engineers and Geoscientists of the Province of British Columbia 
(APEGBC). 

I personally participated in and supervised the project described in this report. 

I do not have any investment interest in any of the quartz claims covered in this 
report. 

& 6 
Lee C. Pigage, Ph.D., 

September 30, 1 9% C: 7 
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Vmcouver Petrographics Ltd. 
8080 GLOVER ROAD, LANGLEY, B.C. V3A 4P9 
PHONE (604) 888-1 323 FAX (604) 888-3642 

Report # 9606 1 7 for: 

Tom Becker, 
Archer Cathro & Associates, 
1016 - 510 West Hastings Street, 
Vancouver, B.C., V6B 1L8 

copy to: 
Lee Pigage, L.C. Pigage Consulting, 
2 Rosewood Place, Whitehorse, Yukon, Y1A 4x3 

Project: Finlayson 

Property: Red Line 

Samples: RD96-23, RD96-27 
RD96-02: 9.30 m, 21.90 m, 33.45 m, 47.60 m, 

September, 1996 

RD96-03: 27.00 m, 32.90 m, 38.30 m, 54.40 m, 56.90 m * summa,: 

Sample RD96-23 is an augen gneiss containing megacrysts of plagioclase and much less 
abundant ones of biotite in a very fine grained slightly banded groundmass dominated by plagioclase 
and quartz. Quartz and plagioclase are segregated slightly to moderately into separate bands 
Muscovite and biotite are concentrated in seams which define a moderate foliation. Biotite is replaced 
slightly by chlorite. 

Sample RD96-27 is an augen gneiss containing megacrysts of plagioclase in an extremely fine 
grained groundmass dominated by quartz and K-feldspar. Megacrysts are replaced strongly by K- 
feldspar. Muscovite and much less abundant biotite are concentrated in seams parallel to foliation. 

Sample RD96-02 9.30 m is a porphyritic gneiss containing biotite megacrysts in a very fine 
grained well foliated groundmass dominated by quartz, and biotite, with less abundant epidote and 
plagioclase, and minor sphene and K-feldspar. Biotite oriented perpendicular to foliation may have 
formed during a recrystallition event. A few veinlets are of calcite. 

Sample RD96-02 21.90 m is an augen gneiss containing slightly elongate patches dominated 
by quartz or quartz-plagioclase up to several mrn long, which are flattened moderateIy in the foliation 
plane. The moderately foliated groundmass is dominated by very fine grained quartz and muscovite, 
with lesser plagioclase and biotite. Muscovite and biotite are concentrated strongly in bands parallel 

@ to foliation up to 1.5 mm wide. Biotite forms a few porphyroblasts oriented at a high angle to 
foliation. 



Sample RD96-02 33.45 m is a semi-massive sulfide, which is coarsely banded, with bands 
dominated by fine grained biotite and by sulfides. Biotite has an unusual green colour and strong 
pleochroism. Sulfides are dominated by pyrite and pyrrhotite, with much less abundant sphalerite and 
minor chalcopyrite. Epidote forms disseminated grains in biotite. Interstitial patches are of K-feldspar 
and minor quartz and carbonate. 

Sample RD96-02 47.60 m is a gneiss containing a few ragged megacrysts of plagioclase and 
porphyroblasts of biotite in a well foliated, very fine grained groundmass dominated by plagioclase and 
quartz, with much less abundant muscovite and minor K-feldspar and biotite. Muscovite is 
concentrated moderately in seams parallel to foliation. Biotite is replaced slightly by chlorite. Only 
one foliation is present. A vein 1 .Z rnm wide is of quartz with minor K-feldspar, biotite (altered to 
chlorite), and pyrite. 

Sample RD96-03 27.00 m is a well foliated, moderately banded gneiss dominated by quartz 
and muscovite with less abundant K-feldspar (in part as porphyroblasts) and minor chlorite, 
plagioclase, biotite, and opaque. A few bands parallel to foliation up to several mm across are 
dominated by coarser grained quartz and opaque, with a few porphyroblasts of K-feldspar, patches of 
sphalerite, and disseminated flakes of muscovite and chlorite. 

Sample RD96-03 32.90 m is a well foliated gneiss dominated by quartz and biotite, with lesser 
K-feldspar and plagioclase, and minor pyrite and muscovite. Biotite and muscovite are concentrated 
moderately in a few mica-rich bands up to 1.5 rnm wide. A segregated band a few mm wide is 
dominated by quartz with lesser pyrite and much less biotite and chlorite. 

Sample -96-03 38.30 m is a well foliated, slightly compositionally banded gneiss with slight 
segregation of minerals into bands rich in each of the following: quartz-pyrite-(sphalerite), plagioclase- 
K-feldspar-(quartz), and muscovite-biotite-(epidote). Foliation is defined by muscovite-rich seams, 
which are warped slightly about patches of quartz-feldspar. 

Sample RD96-03 54.40 m is an augen gneiss containing patches up to 1 cm in size of very 
fine to fine grained quartz, plagioclase, and K-feldspar. They are set in a well foliated, compositionally 
banded groundmass dominated by quartz and muscovite with less abundant biotite and K-feldspar, 
and minor plagioclase and epidote. Biotite is replaced slightly by chlorite. A few segregated lenses 
are of quartz-opaque with lesser ankerite and muscovite. 

Sample RD96-03 56.90 m is a well foliated, very fine to fine grained gneiss composed of 
biotite, plagioclase, quartz, and epidote with accessory sphene and K-feldspar, and minor apatite. 
Plagioclase contains patches of mymekite and is replaced moderately by K-feldspar. A lens up to a 
few mm long is of fine grained calcite-K-feldspar. 

General Mineral Identification: 

Patches of cryptocrystalline biotite in several samples may be secondary after grains of 
amphibole. 

In thin sections, opaque minerals could not be identified completely; most appear to be pyrite, 
and those with abundant sulfides probably also include pyrrhotite and minor chalcopyrite. 



Sample RD-23 is the only sample which shows textures suggestive of a metamorphic1 
deformation event prior to that which formed the main foliation. This is represented by the fact that in 
some muscovite-rich seams, a few aggregates of subparallel muscovite flakes perpendicular to the 
foliation appear to be relics of an earlier foliation which was mainly destroyed by later recrystallition 
in the present, main foliation plane. 

The augen of plagioclase may have been formed during an earlier metamorphic event or may 
be original grains in the parent rock. Many of them are corroded moderately and replaced in part by 
groundmass minerals. 

No direct evidence indicates that biotite was replaced by muscovite-pyrite. Biotite is replaced 
locally by pseudomorphic chlorite, probably during retrogressive metamorphism. Where biotite and 
muscovite are present together they appear to be mainly in equilibrium. Biotite porphyroblasts which 
cut across the foliation probably were formed during a late stage of metamorphism after the stress 
accompanying the main metamorphic event was decreased. 

Sample RD96-02 33.45 m contains intergrowths of pyrite, pyrrhotite, sphalerite, and minor 
chalcopyrite. Although pyrite tends to be subhedral to euhedral and surrounded by other sulfides, the 
textures are typical of metamorphism, and no primary paragenetic sequence is obvious. Minor 
pyrrhotite is replaced by secondary pyrite and dusty non-reflective material. 

Samples RD96-03 27.00 m and RD96-03 32.90 m contain patches of cryptocrystalline biotite 
which may represent altered amphibole. 

Based on the presence of biotite, muscovite, and epidote, and general absence of chlorite and 
hornblende, the metamorphic grade for most samples is upper greenschist to lower amphibolite facies. 
A few samples containing altered amphibole(?) and one containing a corroded grain of garnet suggest 
that the metamorphic grade may have reached middle amphibolite facies locally or for a short time. 
Alteration of biotite to chlorite may be associated with retrograde metamorphism or weak, late-stage 
hydrothermal alteration. 

Tel: (604)-986-2928 
Fax: (604)-983-33 18 



Sample RD96-23 Augen Gneiss: Plagioclase and Biotite Megacrysts; 
Groundmass of Plagioclase-Quartz-Biotite-Muscovite 

Megacrysts of plagioclase and much less abundant ones of biotite are set in a very fine grained 
slightly banded groundmass dominated by plagioclase and quartz. Quartz and plagioclase are 
segregated slightly to moderately into separate bands. Muscovite and biotite are concentrated in 
seams which define a moderate foliation. Biotite is replaced slightly by chlorite. 

megacrysts 
plagioclase 
biotite 
groundmass 
plagioclase 
quartz 
muscovite 
biotite 
K-feldspar 
sphene 

apatite 0.2% 
opaque 0.2 
chlorite 0.1 
allanite(?) minor 
zircon trace 

Plagioclase forms megacrysts averaging 1 - 1.5 mrn in size, with a few prismatic grains up to 1.8 
mm long. Most have irregular borders against the groundmass. In the groundmass it forms equant 
grains averaging 0.05-0.08 mm in size. A few megacrysts contain minor to moderately abundant 
inclusions of sericite and lesser chlorite, and most grains contain moderately abundant dusty inclusions. 
A few patches of chlorite are up to 0.15 mm across, and one lensy veinlet is 0.8 mm long. Several 
grains are replaced slightly to moderately by irregular patches of K-feldspar 

Biotite forms ragged grains averaging 0.3-0.7 mm in size and a few up to 1.2 mm long. Some 
are oriented parallel to foliation Pleochroism is from light to mediumldark brown. It also occurs in 
the groundmass as disseminated flakes averaging 0.07-0.15 mm long. A few interstitial patches of 
flakes are replaced moderately to strongly by pseudomorphic, pale green chiorite. A few other 
interstitial patches up to 0.15 mm in size are of chlorite which appears to be primary. 

Quartz forms equant grains averaging 0.03-0.1 mm in size, and a few up to 0.4 mm across. It 
is concentrated slightly in quartz rich lenses up to 0.3 mm wide and 2.5 mm long oriented parallel to 
foliation as grains averaging 0.1-0.3 mm in size. Larger grains commonly are strained slightly. 

K-feldspar forms disseminated grains in the groundmass averaging 0.03-0.05 mm in size; its 
distribution is shown in the stained offcut block. Grains in the groundmass are difficult to identie in 
thin section. 

Muscovite is concentrated in seams up to 1.2 mm wide, mainly as grains averaging 0.05-0.15 
mm in siie with a few up to 0.4 mm long. Some patches of these are oriented sub-perpendicular to 
the length of the lens, suggesting that they have been recrystallized 

Sphene forms ragged grains averaging 0.03-0 05 mm in size and a few fiom 0.1-0.15 mm 
across. Some occur as rims on opaque grains, suggesting that the opaque is, in part at least, ilmenite. 
It is concentrated in one lens 1.2 mm long of skeletal grains up to 0.3 mrn in size. Opaque forms 
disseminated grains averaging 0.03-0.07 rnm in size, commonly associated with muscovite or biotite. 
Apatite forms disseminated grains averaging 0.02-0.05 mm in size and a few grains up to 0.3 mm in 
size. Allmite(?) forms disseminated grains averaging 0.03-0.05 rnrn in size. Grains are pleochroic 
from neutral to light reddish brown. Zircon forms a few stubby prismatic grains up to 0.1 mm long, 
mainly included in biotite or muscovite. Biotite surrounding the zircon grains has a narrow, dark, 
pleochroic halo. One elongate, euhedral prismatic grain 0.16 mm long and one stubby prismatic grain 
0 13 mm long of zircon occur in groundmass plagioclase-quartz. 



Sample RD96-27 Augen Gneiss: Plagioclase Megacrysts altered Strongly to K-feldspar; * K-feldspar-Quartz-Muscovite Groundmass; Limonite Veinlets 

Megacrysts of plagioclase are set in an extremely fine grained groundmass dominated by quartz 
and K-feldspar. Megacrysts are replaced strongly by K-feldspar. Muscovite and much less abundant 
biotite are concentrated in seams parallel to foliation. 

megacrysts 
plagioclase/K-feldspar 20-25% 
groundmass 
K-feldspar 3 5-40 
q'J- 25-30 
muscovite - 4- 5 
biotite 0.5 
veinlets, patches 
limonite 1- 2 

pyrite 0.2 
sphene minor 
allanhe(?) minor 
apatite minor 

Plagioclase forms megacrysts up to 5 mm in size. Alteration is strong to K-feldspar; grains 
contain ragged, relic patches of plagioclase, mainly in the cores of grains. Smaller plagioclase grains 
of similar origin average 0.3-0.7 mm in size; they are altered slightly to moderately to K-feldspar. K- 
feldspar contain s moderately abundant dusty inclusions. One megacryst is cut by a veinlet averaging 
0.15 rnm wide of pale greenish brown chloritdbiotite. 

In the groundmass, K-feldspar forms equant grains averaging 0.015-0.03 mm in size. Quartz 
forms grains averaging 0.03-0.07 mm in size. It is concentrated moderately in a few lenses and 
patches up to 1 mm wide as grains averaging 0.1-0.5 mm in size and a few up to 1 mm across. 
Coarser grains commonly are strained moderately. These patches commonly are adjacent to feldspar 
megacrysts. 

Muscovite is concentrated in seams parallel to foliation as flakes averaging 0.1-0.25 rnm in 
size. Biotite forms flakes averaging 0.07-0.2 mm in size intergrown with muscovite. Pleochroism is 
fiom pale to medium brown. 

Apatite forms grains averaging 0.07-0.2 mm in size, concentrated strongly in muscovite-rich 
bands. 

Pynte forms subhedral to euhedral grains averaging 0.05-0.15 mm in size and a few grains up 
to 0.7 mm across, mainly associated with muscovite-rich bands. m t e  was replaced completely by 
limonite, and limonite lost from the rock leaving casts of the original grains. 

Ti-oxide forms disseminated clusters of anhedral grains averaging 0.02-0.05 mm in size 
intergrown with very fine grained biotite and plagioclase. 

Allanite(?) forms anhedral to subhedral grains averaging 0.03-0.05 mm in size. Pleochroism is 
slight from neutral to pale reddish brown. 

Associated with bands of muscovite-biotite are patches of cryptocrystalline limonite. 
Late veinlets up to 0.15 mm wide are of dark brown, cryptocrystalline limonitdhematite. 



Sample RD96-02 9.30 rn Porphyritic Plagioclase-Biotite-Quartz-Epidote Gneiss; 
Biotite Megacrysts 

Biotite megacrysts are set in a very fine grained well foliated groundmass dominated by quartz, 
and biotite, with less abundant epidote and plagioclase, and minor sphene and K-feldspar. Biotite 
oriented perpendicular to foliation may have formed during a recrystallization event. A few veinlets 
are of calcite. 

megacrysts 
biotite 20-25% 
groundmass 
quartz 30-35 
biotite 17-20 
epidote 10-12 
plagioclase 10- 12 
K-feldspar 1 
sphene 1- 2 
apatite 0.1 

veinlets 
calcite 0.2 

Biotite forms ragged megacrysts averaging 1-1.7 mm in size, and a few up to 2.5 mm long. 
These grade downwards in size to groundmass biotite averaging 0.07-0.2 mm in size. Pleochroism is 
fiom light brown to mediuddark brown. Many grains are oriented parallel to foliation, but about 
10% are oriented sub-perpendicular to this orientation; these may represent porphyroblasts which 
were formed during a period of recrystallization. 

Quartz forms anhedral grains averaging 0.05-0.2 mm in size and a few fiom 0.2-0.5 mm 
across. 

Epidote forms disseminated anhedral to subhedral grains averaging 0.05-0.1 mm in size and a 
few grains from 0.2-0.5 rnrn long. 

Plagioclase forms disseminated anhedral grains averaging 0.1-0.15 mm in size. It is 
concentrated in a few patches up to 0.5 mm in size as interlocking grains averaging 0.03-0.05 mm in 
size. K-feldspar forms disseminated grains averaging 0.1-0.3 mm in size 

Sphene forms disseminated subhedral grains averaging 0.03-0.05 mrn in size intergrown with 
biotite and concentrated moderately in trains parallel to foliation. 

Calcite forms a few patches up to 0.8 mm in size. 
Apatite forms subhedral to euhedral grains averaging 0.07-0.1 mm in size. 

A few wispy, discontinuous veinlets averaging 0.01-0.02 mm wide of calcite cut the rock, and 
are controlled in their emplacement along biotite cleavage planes. A few calcite veinlets up to 0.03 
mm wide are parallel to foliation. 



Sample RD96-02 21.90 m Augen Gneiss: Quartz-Plagioclase-rich patches; 
Groundmass of Quartz-Muscovite-Plagioclase-Biotite-Pyrite-K-feIdspar 

Slightly elongate patches dominated by quartz or quartz-plagioclase form augen up to several 
mm long, which are flattened moderately in the foliation plane. The moderately foliated groundmass is 
dominated by very fine grained quartz and muscovite, with lesser plagioclase and biotite. Muscovite 
and biotite are concentrated strongly in bands parallel to foliation up to 1.5 mm wide. Biotite forms a 
few porphyroblasts oriented at a high angle to foliation. 

augen 
quartz 
plagioclase 
muscovite 
biotite 
pyrite 
chlorite 

groundmass 
quartz 
muscovite 

12-15% 
10-12 

0.3 
0.1 

minor 
trace 

20-25 
15-17 

groundmass (continued) 
plagioclase 12- 1 5 
biotite 7- 8 
pyrite 4- 5 
K-feldspar 3- 4 
epidote 0.5 
calcite 0.3 
apatite 0.1 
Mineral X 0.1 
zircon minor 

Patches averaging 5- 10 mm across are dominated by slightly interlocking quartz grains 
averaging 0.1-0.25 mm in size, with a few up to 0.4 mm across and a very few up to 1 mm across. 
Coarser grains commonly are strained moderately. Other patches contain about equal amounts of 
quartz and plagioclase grains averaging 0.2-0.5 mm in size. Muscovite and much less abundant biotite 
form disseminated flakes averaging 0.07-0.1 mm in length. Pyrite forms minor disseminated subhedral 
to euhedral grains and patches of a few grains averaging 0 1-0 2 mm in size. Chlorite (probably after 
biotite) forms a few flakes up to 0.15 mrn long; pleochroism is from light to medium green Calcite 
forms minor, irregular, interstitial grains averaging 0 03-0.05 mm in size. 

In the groundmass, quartz forms anhedral grains averaging 0.05-0.15 mm in size, with textures 
similar to those in the quartz-rich patches. Plagioclase forms anhedral grains averaging 0.07-0 2 mm 
in size. It contains moderately abundant dusty inclusions and is altered very slightly to sericite. 

Muscovite and lesser biotite are concentrated strongly in subparallel bands up to 2 mm wide. 
Muscovite forms flakes averaging 0.1-0.4 mm in size. Biotite forms disseminated flakes averaging 
0.1-0.5 mm in size and a few porphyroblasts up to 1 mm long. Pleochroism of biotite is from light to 
dark brown 

Pyrite is concentrated strongly in a few patches up to several mm across as anhedral to 
subhedral grains averaging 0.3-0.5 mm in size. It also forms disseminated grains averaging 0.05-0.2 
mm in size in muscovite-rich seams. 

K-feldspar forms disseminated grains averaging 0.1-0.3 mm in size and a few up to 1.2 mm 
long. It is concentrated moderately in a few seams parallel to foliation. 

Epidote forms disseminated grains averaging 0.03-0.05 mm in size, mainly in muscovite-rich 
bands. Calcite forms a few patches up to 0.6 mm in size of grains averaging 0.07-0.2 mm in size. 

Leucoxene forms a few patches up to 0.3 mm across of cryptocrystalline to extremely fine 
grains. Apatite forms equant grains averaging 0.03-0.08 mm in size, mainly in muscovite-rich layers. 
One prismatic grain is 0.4 mm long. Mineral X forms a few ragged patches fi-om 0.1-0.3 mm across 
of extremely fine to cryptocrystalline grains. It is medium to dark orange in colour with high relief and 
low birefringence. Zircon forms a few equant grains up to 0.15 mm in size mainly concentrated with 
muscovite and biotite. 



I Sample RD96-02 33.45 m Semi-Massive Sulfide: Biotite-Pyrite-Pyrrhotite- 

The rock is coarsely banded with bands dominated by fine grained biotite and by sulfides. 
Biotite has an unusual green colour and strong pleochroism. Sulfides are dominated by pyrite and 
pyrrhotite, with much less abundant sphalerite and minor chalcopyrite. Epidote forms disseminated 
grains in biotite. Interstitial patches are of K-feldspar and minor quartz and carbonate. 

biotite 60-65% 
pyrite 12-15 
pyrrhotite 12-1 5 
epidote 4- 5 
K-feldspar 2- 3 

sphalerite 1% 
quartz 0.3 
chalcopyrite 0.3 
carbonate 0.1 
galena trace 

Biotite forms mainly slender flakes averaging 0.3- 1 mm in size oriented moderately parallel to 
foliation and compositional banding. Pleochroism is from pale to medium slightly brownish green. 

Epidote forms disseminated, subhedral prismatic grains averaging 0.07-0.15 mm in size in 
biotite, and a few up to 0.4 mm long. 

Sulfides are concentrated one main band up to 1 cm wide and a few smaller lenses mainly 
parallel to foliation. Pyrite forms subhedral to euhedral grains averaging 0.3-0.7 mm in size and a few 
from 1-1.8 mm in size. These are mainly surrounded by patches of very fine to fine grained pyrrhotite 
and minor sphalerite and chalcopyrite. Pyrite also forms disseminated, subhedral to euhedral grains 
averaging 0.07-0.3 mm in size in biotite. A few patches of pyrrhotite are replaced slightly to strongly 
by pyrite with minor disseminated non-reflective material. A few patches consist of submosaic 
pyrrhotite grains averaging 0.3-0.6 mm in size. On margins of some of these are patches of very fine 
to fine grained sphalerite and chalcopyrite. 

Sphalerite (deep red) forms disseminated, equant grains averaging 0.05-0.1 mm in size and a 
few lenses up to 0 6 mm long included in pyrite-pyrrhotite. A few patches are dominated by sphalerite 
with lesser chalcopyrite and/or pyrrhotite, the largest of these is 1.2 mm in size 

Chalcopyrite forms a few patches up to 0.4 mm in size intergrown with sphalerite. 
K-feldspar (and quartz?) forms anhedral, interstitial grains averaging 0.1-0.7 rnrn in size; these 

are concentrated moderately patches up to a few mm across. 
Quartz is concentrated in one lens 1.5 x 0.4 mm in size elongated parallel to foliation as grains 

averaging 0.1 -0.4 mm in size. 
Carbonate forms two proximal grains up to 0.4 mm long interstitial to sulfides. 
Galena occurs in a few inclusions up to 0.03 rnrn in size in pyrite. 



Sample RD96-02 47.60 m Plagioclase-Quartz-(Muscovite-K-feldspar-Biotite Gneiss * A few ragged megacrysts of plagioclase and porphyroblasts of biotite occur in a well foliated, 
very fine grained groundmass dominated by plagioclase and quartz, with much less abundant 
muscovite and minor K-feldspar and biotite. Muscovite is concentrated moderately in seams parallel 
to foliation. Biotite is replaced slightly by chlorite. Only one foliation is present. A vein 1.2 mm wide 
is of quartz with minor K-feldspar, biotite (altered to chlorite), and pyrite. 

megacrysts 
biotite 0.5% 
plagioclase 0.3 

groundmass 
plagioclase 45-50 biotite 1- 2% 
quartz 35-40 pyrite 0.2 
muscovite 5- 7 apatite trace 
K-feldspar 2- 3 zircon trace 

vein 
quartz-(K-feldspar-pyrite-biotite) 3- 4 

Plagioclase forms a few anhedral megacrysts fiom 0.5-1 mm across. These are corroded 
moderately and replaced moderately by very fine grained quartz. 

In the groundmass, plagioclase forms anhedral grains averaging 0.05-0.1 mm in size. Quartz 
forms anhedral grains averaging 0.05-0.15 mm across. A few slightly coarser grained lenses of quartz 

@ up to 0.3 mm wide consists of grains averaging 0.15-0.4 mm in size. Coarser grains commonly are 
strained moderately. K-feldspar forms disseminated grains averaging 0.1-0.15 mm in size. It is 
concentrated moderately in wispy seams parallel to foliation. Its distribution is shown in the stained 
offcut block; in the thin section only a few grains could be identified optically with certainty. 

Muscovite is concentrated in seams parallel to foliation as slender flakes averaging 0 1-0.3 rnm 
long and a few up to 0.5 rnm long. A few equant flakes are oriented with their cleavage perpendicular 
to the foliation, and may be porphyroblasts. 

Biotite forms flakes averaging 0.2-0.5 mm long and a few up to 1 .5 mm long, mainly oriented 
parallel to foliation. Some grains are at a moderate angle to foliation, and have the texture of late- 
formed porphyroblasts. Pleochroism is from pale to mediuddark slightly greenish brown. A few 
flakes are replaced strongly to completely by pseudomorphic chlorite which is pleochroism fiom pale 
to medium green. A few large flakes are replaced moderately to strongly in lenses parallel to foliation 
by unoriented, cryptocrystalline flakes of pale green chlorite(?). 

Pynte forms a few subhedral to euhedral equant grains averaging 0.07-0.12 mm in size, and a 
few anhedral grains up to 0.2 mm long. 

Apatite forms anhedral grains up to 0.07 mm across. 
Zircon forms an anhedral grain 0.07 mm in size. 

The vein is dominated by slightly interlocking quartz grains averaging 0.3-0.7 mm in size, with 
a few up to 1 mm long. K-feldspar forms a few interstitial grains up to 0.5 mm long, mainly in the 
core of the vein; it contains moderately abundant dusty inclusions. Biotite forms a few flakes 
averaging 0.1-0.15 mm in size. Alteration is complete to pseudomorphic chlorite, with or without 
minor lenses of calcite. Pyrite forms a few subhedral to euhedral grains averaging 0.1-0.15 mm in size. 



Sample RD9603 27.00 m Well Foliated, Banded Gneiss: Quartz-Muscovite-(K-feldspar); 
Bands of Quartz-F'yrite-K-feidspar-Sphalerite-Muscovite-Ankerite 

The sample is a well foliated, moderately banded gneiss dominated by quartz and muscovite 
with less abundant K-feldspar (in part as porphyroblasts) and minor chlorite, plagioclase, biotite, and 
opaque. A few bands parallel to foliation up to several mm across are dominated by coarser grained 
quartz and opaque, with a few porphyroblasts of K-feldspar, patches of sphalerite, and disseminated 
flakes of muscovite and chlorite. 

main rock (85% of sample) 
qu- 50-55% 
muscovite 25-30 
K-feldspar 5- 7 
opaque 2- 3 
chlorite 2- 3 
amphibole(?) 1 - 2 
segregated bands (1 5% of sample) 
quartz 55-60 
opaque 17-20 
K-feldspar 5- 7 
sphalerite 5- 7 

plagioclase 
epidote 
biotite 
Ti-oxide 
apatite 
zircon 

muscovite 
ankerite 
chlorite 
epidote 

In much of the rock, quartz forms anhedral grains averaging 0.1-0.3 mm in size. 
Muscovite forms clusters, seams, and disseminated flakes averaging 0.1-0.2 mm in siie, and a 

few up to 0.5 mm across. It is concentrated strongly in a few seams up to 1.5 mm wide. 
K-feldspar forms a few porphyroblastic grains fiom 1-2 5 mm long (oriented parallel to 

foliation). These grains have wavy extinction. Foliation in muscovite is warped around many of these 
It also occurs with plagioclase as aggregates of grains averaging 0.05-0.1 rnm in sue 

Amphibole(?) forms anhedral patches averaging 0.1-0 4 mm in size and a few up to 1.2 rnm 
long. These were recrystallized to cryptocrystalline, light to medium brown biotite. 

Biotite forms flakes fiom 0.07-0.2 mm long were not recrystallized. A few mica rich seams 
contain subparallel aggregates of muscovite with minor to moderately abundant biotite. Pleochroism 
of biotite is fiom pale or light straw to medium reddish brown. Some of these grains are altered 
slightly to moderately along cleavage to pale green chlorite. 

Chlorite forms disseminated flakes and clusters of a few flakes averaging 0.1-0.15 rnm in size 
and a few up to 0.4 rnrn long. Pleochroism is fiom very pale to pale greyish green. Some grains 
contain minor patches of Ti-oxide, suggesting that chlorite is secondary after biotite. 

Plagioclase forms a few anhedral grains up to 0.7 mm in sue. Alteration is moderate to 
disseminated grains of cryptocrystalline to very fine grained sericite and chlorite. Some patches are 
replaced slightly to moderately by cryptocrystalline limonite~biotite. 

Opaque forms disseminated, subhedral to euhedral grains averaging 0.07-0.15 mm in size, and 
anhedral patches up to 0.3 mm in size. 

Epidote forms grains averaging 0.0 1-0.05 mm in size, mainly intergrown with muscovite, and 
concentrated moderately in patches up to 1 mm in size. It also forms a few dense patches up to 0.15 
mm in size of cryptocrystalline grains. 

(continued) 



Sample RD96-03 27.00 m (page 2) 

Apatite forms anhedral grains averaging 0.05-0.07 mm in size and a few up to 0.12 mm across 
Ti-oxidelleucoxene forms patches up to 0.15 rnm in size of cryptocrystalline grains, in part 

associated with and rimming zircon. 
Zircon forms subhedral to subrounded grains averaging 0.05-0.07 mm in size and a few up to 

0.2 mm long, mainly associated with muscovite and locally with Ti-oxide. 

Two bands up to a few mm across parallel to foliation are dominated by fine to medium 
grained quartz with patches of opaque up to a few mm across and scattered grains of K-feldspar up to 
1.5 mm long. One band at one end of the section contains patches up to 2 mm in size of deep red- 
brown sphalerite. Siderite (carbonate with high relief stained pale to light orange by limonite) forms 
patches averaging 0.1-0.5 mm in size, commonly interstitial to opaque. Some of these have a 
colloform texture with a radiating texture and fine concentric banding. Muscovite forms disseminated 
flakes and a few clusters/seams of flakes averaging 0.07-0.2 mm in size. Chlorite forms flakes 
averaging 0.07-0.12 mm in size, commonly bordering opaque grains. Epidote forms minor grains 
averaging 0.03-0.07 rnrn in size intergrown with muscovite. 

A braided veinlet up to 0.1 mm wide is of lenses of opaque intergrown with much less 
abundant, very fine grained flakes of muscovite. 



Sample RD96-03 32.90 m Quartz-Biotite-K-feldspar-Plagioclas~Muscovite Gneiss 

The sample is a well foliated gneiss dominated by quartz and biotite with lesser K-feldspar and 
plagioclase, and minor pyrite and muscovite. Biotite and muscovite are concentrated moderately in a 
few mica-rich bands up to 1.5 mm wide. A segregated band a few mm wide is dominated by quartz 
with lesser pyrite and much less biotite and chlorite. 

quartz 55-60% 
biotite 15-17 
recrystallized 2- 3 
K-feldspar 8- 10 
plagioclase 7- 8 
pyrite 3- 4 

muscovite 1- 2 
veinlet 
opaque minor 

epidote 0.7 
amphibole(?) 0.1 
apatite 0.1 
garnet minor 
chlorite minor 
zircon trace 

In the finer part of the rock, quartz forms anhedral grains averaging 0.1-0.4 mm in size. In a 
few coarser grained lenses parallel to foliation grains average 0.3-0.7 mm in size. 

Biotite forms flakes averaging 0.3-0.8 mm long, and a few up to 1.7 mm long, mainly oriented 
parallel to foliation. Pleochroism is fiom pale to medium brown. In some patches, minor to 
moderately abundant grains of amphibole(?) are replaced completely by cryptocrystalline biotite. 

K-feldspar forms anhedral grains averaging 0.3-1.2 rnrn in size and a few up to 1.7 mm long. 
A few contain minor to abundant inclusions of epidote grains averaging 0.03-0 1 mm in size and minor 
biotite flakes up to 0.1 rnm long. 

Plagioclase is concentrated in a few bands and patches as grains averaging 0.03-0.07 mm in 
size and locally up to 0.5 mm across, in part intergrown with quartz grains of similar to slightly coarser 
grain size. Finer grained plagioclase is altered slightly to strongly to extremely fine grained epidote 
and locally to cryptocrystalline biotite Coarser grained plagioclase is altered slightly to moderately to 
disseminated grains of epidote averaging 0.01-0.02 mm in size and minor dusty limonite. 

Muscovite is concentrated in a few lenses and bands parallel to foliation intergrown with 
biotite. Chlorite forms a few flakes averaging 0.1-0.15 rnm long. Pleochroism is from pale to light 
greyish green. It may be secondary after biotite. 

m t e  forms anhedral patches averaging 0.5-1.2 rnm in size. Some are intergrown intimately 
with biotite and muscovite. 

Epidote forms disseminated grains averaging 0.07-0.15 mm in size. A few patches up to 0.4 
mrn in size are of cryptocrystalline to extremely fine grains. It is concentrated moderately in a few 
biotite-rich patches as anhedral, equant to prismatic grains up to 0.2 mm in size. 

Garnet forms a skeletal grain 0.6 mm across intergrown with very fine grained quartz. 
Apatite forms disseminated subrounded grains and clusters of grains averaging 0.02-0.05 mm 

in size and a few up to 0.07 mm across. 
Zircon forms disseminated, subhedral grains averaging 0.03-0.05 mm in size. 
A lens a few mm across is dominated by very fine to fine grained quartz with abundant patches 

of opaque up to 2 mm across. A few biotite flakes border patches of opaque. One patch 0.8 mm 
across interstitial to opaque is of extremely fine grained, pale green chlorite. 

A veinlet up to 0.07 mm wide is of opaque. It occurs mainly in biotite flakes, and in some 
coarser flakes is distributed into a few seams along biotite cleavage planes. 



Sample RD96-0 13 38.30 m Quartz-Plagioclase-Muscovite-K-feldspar-Biotite-Opaque Gneiss 

The sample is a well foliated, slightly compositionally banded gneiss with slight segregation of 
minerals into bands rich in each of the following: quartz-pyrite-(sphalerite), plagioclase-K-feldspar- 
(quartz), and muscovite-biotite-(epidote). Foliation is defined by muscovite-rich seams, which are 
warped slightly about patches of quartz-feldspar. 

quartz 35-40% opaque 4- 5 Ti-oxide minor 
plagioclase 20-25 (pyrite, pyrrhotite) ankerite minor 
muscovite 1 5- 17 epidote 0.5 zircon minor 
K-feldspar 7- 8 sphalerite 0.5 
biotite 4- 5 apatite 0.2 
veinlets 
opaque minor 

In quartz-rich bands, quartz forms anhedral grains averaging 0.15-0.5 mm in size, with a few 
up to 1.2 rnrn long. In bands in which it is intergrown with feldspars, quartz forms anhedral grains 
averaging 0.07-0.1 mm in size. 

Plagioclase forms anhedral grains averaging 0.07-0.12 mm in size. Some patches of 
plagioclase contain moderately abundant muscovite flakes up to 0.1 mm in size; these may be 
secondary after plagioclase, and formed during metamorphism. Many plagioclase grains are replaced 
slightly to moderately by K-feldspar. Plagioclase also contains moderately abundant dusty inclusions 
of hematite(?). 

K-feldspar forms anhedral grains averaging 0.1-0.3 mm in size, mainly intergrown with 
plagioclase, and a few coarser interstitial grains up to 1 mm long. Grains commonly have minor dusty 
hematite(?) inclusions. 

Muscovite and lesser biotite are concentrated strongly in seams up to 0.7 mm wide parallel to 
foliation. Muscovite forms flakes averaging 0.1-0.5 mm long. Biotite forms anhedral flakes 
averaging 0.5- I mm in size, mainly oriented parallel to foliation and a few up to 1.5 mm long. It is 
concentrated in a few patches up to 2.5 rnrn long in which grains are oriented sub-parallel to foliation. 
A few porphyroblastic grains up to 1 mm in size are oriented sub-perpendicular to foliation. 
Pleochroism is from pale to medium reddish brown. In a few seams parallel to foliation, biotite is 
altered moderately to strongly to pseudomorphic, pale green chlorite 

Opaque (pyrite) forms disseminated grains and patches of grains averaging 0.07-0.15 mm in 
size. Larger patches of opaque up to 1.5 mm long and mainly oriented parallel to foliation probably 
are of both pyrite and pyrrhotite. 

Epidote forms anhedral to subhedral grains averaging 0.05-0.1 mm in size, mainly in 
muscovite-rich seams. 

Sphalerite forms a few patches up to 0.5 mm in size intergrown with opaque. One patch 1.8 
mm long occurs in a very fine to medium grained quartz-rich band. Sphalerite is deep red-brown in 
colour . 

Apatite forms disseminated, anhedral grains averaging 0.05-0.12 mm in size. Ti-oxide is 
concentrated in clusters of anhedral grains averaging 0.01-0.02 mm in size intergrown with biotite. 
Zircon forms anhedral grains averaging 0.03-0.05 mm in size and a few up to 0.1 mm long, mainly 
concentrated with biotite. Many grains have thin, dark pleochroic halos. 

Ankerite forms a few grains up to 0.1 mm in size, mainly associated with opaque. 
A few braided seams from 0.02-0.04 mm wide are of opaque, probably pyritdmarcasite. 



Sample RD96-03 54.40 m Augen Gneiss: Quartz-Piagioclase-K-feldspar Patches; 
Quartz-Plagioclase-Biotite-K-feldspar-Muscovite Groundmass; 
Quartz-Pyrite-(Ankerite) Lenses 

Patches up to 1 cm in size are of very fine to fine grained quartz, plagioclase, and K-feldspar. 
They are set in a well foliated, compositionally banded groundmass dominated by quartz and 
muscovite with less abundant biotite and K-feldspar, and minor plagioclase and epidote. Biotite is 
replaced slightly by chlorite. A few segregated lenses are of quartz-opaque with lesser ankerite and 
muscovite. 

augen patches groundmass lenses 
quartz 12-15% 40-45% 4- 5% 
plagioclase 10-12 2- 3 - 
K-feldspar 1- 2 3- 4 - 
muscovite 0.2 20-25 0.3 
chlorite 0.1 - minor 
epidote - 1- 2 - 
apatite - 0.2 - 
opaque - 0.2 2- 3 
calcite/ankerite minor minor 0.2 
apatite - 0.2 - 
zircon - minor - 

Angular to lensy patches up to 1 cm in size are dominated by quartz and plagioclase grains 
averaging 0.1-0.4 rnrn in grain size and a few up to 0.6 mm across Plagioclase also forms interstitial 
grains averaging 0.05-0.15 mm in size which contain moderately abundant dusty hematite inclusions. 
K-feldspar occurs in some patches as scattered grains and clusters of grains from 0.1-0.7 mm in size. 
Muscovite and chlorite each forms scattered flakes averaging 0.1-0 15 mm long. Pleochroism of 
chlorite is from pale to light green. A few interstitial patches up to 0 4 mm long are of very fine 
grained calcite 

In the groundmass, quartz forms grains averaging 0 1-0 3 rnrn in size with a few up to 0.7 mm 
long and a few lenses in which grains average 0.05-0.08 mm in size 

Muscovite is concentrated in seams parallel to foliation up to 2 mm wide as flakes averaging 
0 2-0 5 mm long. 

Biotite forms disseminated slender flakes averaging 0.5-1 rnrn long, and a few ragged 
porphyroblasts up to 2 mm long, many of which are oriented parallel to foliation and many are 
concentrated in micaceous seams. Pleochroism is fiom palellight to dark brown. A few grains are 
replaced to pseudomorphic chlorite with minor patches of Ti-oxide. 

Plagioclase forms equant grains averaging 0.1-0.5 rnm in size and a few up to 0.7 mm across. 
Alteration is slight to moderate to cryptocrystalline biotite. 

Epidote forms disseminated subhedral grains averaging 0.03-0.1 mm in size, mainly enclosed in 
muscovite. A few patches up to 0.4 mm in size are of dense aggregates of cryptocrystalline to 
extremely fine grains. Opaque (pyrite) forms anhedral to subhedral patches averaging 0 1-0 3 mm in 
size. Apatite forms disseminated grains averaging 0.05-0.1 mm in size and a few up to 0.15 mm in 
length. Zircon forms anhedral, equant grains averaging 0.05 mm in size and a few subhedral ones up 
to 0 1 mm across. Many of these occur in biotite porphyroblasts, and have dark pleochroic halos. 

A few lenses up to 2.5 mm wide parallel to foliation are dominated by very fine to fine grained 
quartz and pyrite. Ankerite forms patches up to 0 2 mm in size. Muscovite forms flakes averaging 
0 1-0 2 mm long 



Sample RD96-03 56.90 m Biotite-Plagioclase-Quartz-Epidote-(Sphene) Gneiss; 
calcite-Kfddspar Lens 

The sample is a well foliated, very fine to fine grained gneiss composed of biotite, plagioclase, 
quartz, and epidote with accessory sphene and K-feldspar, and minor apatite. Plagioclase contains 
patches of myrmekite and is replaced moderately by K-feldspar. A lens up to a few mm long is of fine 
grained calcite-K-feldspar. 

biotite 3 5-40% 
plagioclase 20-25 
quartz 17-20 
epidote 10-12 
K-feldspar 2- 3 
sphene 2- 3 
apatite 0.5 
opaque 0.2 
lens 
K-feldspar-calcite 1 

Biotite forms flakes mainly oriented parallel to foliation averaging 0.2-0.4 mm long with a few 
grains up to 0.7 mm long. Pleochroism is from light to dark brown. 

Plagioclase forms anhedral grains averaging 0.05-0.3 mm in size with a few up to 0.5 mm 
across. Some contain patches of myrrnekite containing extremely fine, wormy lenses of quartz. 

@ Plagioclase is moderately in irregular patches by K-feldspar. Patches of plagioclase which are not 
replaced by K-feldspar contain abundant dusty inclusions. 

K-feldspar forms anhedral grains up to 0.4 mm in size; some may be complete replacements of 
plagioclase and others probably are primary K-feldspar. 

Quartz forms anhedral grains averaging 0.05-0.15 mm in size and a few up to 0.2 rnm across. 
A few lenses are of slightly coarser grained quartz and K-feldspar. 

Epidote forms equant, subhedral to anhedral grains averaging 0 07-0.15 mm in size and a few 
subhedral to euhedral grains up to 0 3 mm across, mainly intergrown with biotite 

Sphene forms anhedral grains averaging 0.01-0.03 mm in size, which are concentrated strongly 
in lenses and patches associated with biotite, and commonly along cleavage planes in biotite. 

Apatite forms anhedral to subhedral grains averaging 0.03-0.07 rnrn in size. 
Opaque forms a few irregular patches up to 0.5 mrn in size. 

A replacement lens fiom 0.3-0.7 mm wide and 5 mm long is of very fine to fine grained K- 
feldspar and calcite. 
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GPS Survey Coordinrtca 

A. ortn cotln 

UTllCoordinmtea 
Hok No. LllSL NwthIna DataQumW 8.rsshtbn Date 

5000 9800 6810875 4271 74 sbndaid WL 08101198 
5000 9900 681 0850 427287 P, WL 08101m6 
5000 1 OOOO 8810838 427392 Poor WL om1198 

Poor WL 08101198 
Poor WL 08101198 
Poor WL OBlOllss 

c. msou~t.. Ltd. claim Po& 

UTM Coonlkutea 
Porb 1 Postr2 Northing hrtlng DmQuacUy 8.rSStmtkn Data 

Red lhe 1 2 
3.4 1.2 
5.6 3.4 
7.8 5.6 
9.10 7.8 
11.12 9.10 

I 1  .I2 

Red Une 

Red LLM 18 
17.19,Zl 

21 3 
23.24 
25.26 
2728 

Poor 
Poor 
Poor 
Poor 

Shdard 
Poor 

Shndud 

Poor 
Poor 
Poor 
Poor 
Poor 

Poor 
st.ndrfd 
Sturdud 
sL.ndad 
Shndard 
Shndud 
m a r d  
NIS 

RDGPS. WK4 





APPENDIX IV 

1996 Drill Logs 



SYNOPTIC LOG Hole: RD96-01 
FINLAYSON PROJECT 

Property: Red Line 

EXPATRIATE RESOURCES LTD. Eastlng: Northing: Elewtion: Depth: L W w  by: Grea Bell 

L 427089 16810946 1 1280 1 183.49 ] Drilling Dates: - 
From To Interval Unit Comments From To Interval Sample REC Cu W Zn Ag Au 
(m) (m) (m) (m) (m) (m) No. % ( m )  (m) ( m )  ( m )  (ppb) 

0.00 2.44 244 CSDH Casing 

2.44 4.77 2.33 MBGA Muscovrte-biditequattz augen gneiss 
4.77 5.50 0.73 BCSH Biotite schist 
5.50 10.40 4.W) MBGM Mwvite-bidite gneiss 

10.40 11.40 1.00 BCSH Biditechlorite schist 



SYNOPTIC LOG Hole: RD96-01 Property. Red Line Page 2 of 3 
FINLAYSON PROJECT 
EXPATRIATE RESOURCES LTD. 

1163.751 164.751 1.001N1103691 991 41 501 341 a . 2 1  

164.75 1 174.92 1 10.17 1 MBGN I~uscovite-~dite-quartz gneiss I I 1 1 I 



OZ'L81 

W8L C 

B'PL 1 

H03 

W!l(x ~W~~-~UP!WF~W 
PlW ~#roll(~#P!8 

ww6 ue5n~ zvsnbsuplqs~o39nw 

NOW 
HS38 
vww 

62'2 
69'2 

69'E 

W€8L 

OZ' C8L 

C9'8L 1 



SYNOPTIC LOG HOI~: ~ ~ g ~ 0 2  Property. ~ e d  Line 
FINLAYSON PROJECT 
EXPATRIATE RESOURCES LTD. John McPhee 

37.1 3 

38.80 

43.80 

5206 

54.25 
56.78 

69.63 

82.97 
85.56 

38.80 

43.80 

5206 

54.25 

58.78 
69.63 

8297 

85.56 
96.62 

2.67 
3.80 

8.46 

2.19 

2.53 
11.85 

14.34 

250 
11.08 

MBGN 
MBGN 
MBGN 

BCSH 

MBGA 
BCSH 

MBGA 

BCSH 
MBGA 

Muscovite-Moutequattz gneiss 
MBGN Mh30% BCSH 
MwcovitsMdite-quartzgndss 

Biotitechloritequaftz schist 

Musmite-Matite-quattz gneiss 
Biotitechlorffequattz schist 

Muscovite-Metkequattz augen gneiss 

Biotiie~hloritequattz sch~st 
Muscovite-biotite-quartz augen gneiss 

34.61 
36.30 

51.74 

61.M 
64.98 

70.98 

35.M 
37.13 

5285 

63.08 

67.91 

71 .Ql 

1.00 
0.83 

1.11 

208 
283 

0.83 

Nil0380 
Nil- 

Nl103W 

Nil0382 
Nil0383 

NllW84 

100 
86 

90 

94 
78 

96 

I 

0.06% 
0.10% 

192 

385 
380 

790 

0 . m  
O.M% 

2 

Q 

40 

2 

0.43% 
0.45% 

280 

5p 

5150 

152 

1 .w 
4.3git 

4 . 2  

4 .2  
0.2 

d . 2  

4. 
d 



SYNOPTIC LOG Hole: RD9802 Property: Red Llne Page 2 of 2 
FINLAYSON PROJECT 

170.15 
171 .91 
174.04 
177.56 
182.20 

171.91 
174.04 
177.56 
18220 
18288 

1.76 
2.13 
3.52 
4.64 
0.68 

BCSH 
MBGN 
BCSH 
BCSH 
MBGA 

Biotitechlorlte SC~M 
MWe-biotitequaftz gneiss 
Biie-chlorite schist with MBGA and MBGN 
Biotite-chlorite schist 
M-8-biatttequartt augen gneiss 

EOH 



SYNOPTIC LOG ~ o k :  ~ ~ 9 6 - 0 3  Property: ~ e d  Line page1 o f 2  
FIN LAYSON PROJECT 
EXPATRIATE RESOURCES LTD. 

58.20 
65.40 
89.95 
73.20 
76.05 
78.25 
80.39 

81.21 

65.40 
69.95 

73.20 
76.05 
78.25 
80.39 

81.21 
84.74 

7.20 
4.55 
3.25 
2.85 
2.20 
2.14 
0.82 
3.53 

M8GA 
MBGN 
MBON 
MEGN 
BCSH 
MBGN 
BCSH 
MBGN 

muscovite biotite qtz gneiss with wgen gneiwi 
MBON, MBGA, BCSH mix 
madw muscoviteqtzoneiss 
muscovite biotite qtz mugen gneiss 
bidie chlorite schist 
mascrive m u s d e  qtzgneisr 
biditechlorite schist 
muscovite biotite gneiss 



SYNOPTIC LOG Hole: RD98-03 
FINLAYSON PROJECT 

Property: Red Line Page 2 of 2 

113.75 

115.50 

118.90 

121.86 

128.67 
133.78 
137.95 

145.44 
148.63 

115.50 

118.90 

121.86 

128.67 

133.78 
137.95 
145.44 

148.63 

149.35 

1.75 

3.40 

2.96 

6.81 

5.1 I 
4.17 
7.49 

3.19 
0.72 

BCSH 

MBGN 

MBGN 

BCSH 

BCSH 
MBGA 

MBGA 
MBGN 

BCSH 

mica schist mixed with mica gnerss 

rnuscocJlte (bid) gneiss 
muecovite biotite gneist 

biatite chlorite schist 

chlorite atered W i e  schist 
r n u s d e  augen gneiss and bid schist 

rnuscmite I#Z feldspar aupn gneiss 

massive mucrcovite bid qk gneiss 
bidtechloriteschist 

EOH 

- 



SYNOPTIC LOG Hole: RD96-04 Property: Red Line prcle1 o f 2  
FINLAYSON PROJECT 
EXPATRIATE RESOURCES LTD. Eeding: Northing: Elevetion: Depth: Loooedby: John McPhee 

427277 16810944 1 1314 1 76.20 Drilling Dates: June 12, 1996 

Method 

BNntor 
Acid - 

Dip 
8 1  
-60 

~epth 

0 

76.20 

~zimuth 

174 





SYNOPTIC LOG Hole: RDg60S Property: Red Line 
FINLAYSON PROJECT 
EXPATRIATE RESOURCES LTD. John McPhee 

38.36 

41.1 0 

47.1 2 
50.58 
51.70 

5B.M 

57.50 
64.98 
05.89 

70.02 

71.48 

72.90 
74.91 

41 .I 0 

47.1 2 
50.58 
51.70 

58.02 

57.50 
64.W 
05.W 
70.02 

71.48 

72.90 

74.91 
76.20 

1.74 

6.02 

3.46 

1.12 

4.32 

1.48 

7.46 

0.83 

4.13 

1.47 
1.41 

201 

1.29 

MBGN 
MBGA 

MBGN 

BCSH 
MBGN 

BCSH 
MBGA 
BCSH 
MBGA 
BCSH 
MBGN 

MBGN 

BCSH 

muscovite biotite qtt gneiss 
muscovite biotite qtz augen gneiss 

muscovite biotite qtz gneiss 

biotite chlorite schist 
muscovite MoNte qk  gneie 

biotite chlorite schist 
mwm4te W e  qtz augen gneiss 
Mat& chlorite schist 
muscovite W e  qtz augen gneiss 

biotlte chlorite schii 
muscovite biotite qtz gneiss 

muscovite biotite qtt gneiss 

bidite chlorite schist 

EOH 

I I 



SYNOPTlC LOG Hole: RD 98-06 Property: Red Line Pags 1 of 4 

FINLAYSON PROJECT 
EXPATRIATE RESOURCES LTD. 



SYNOPTIC LOG Hoie: RD96-06 Property: Red Line Page 2 of 4 
FINLAYSON PROJECT 
EXPATRIATE RESOURCES LTD. 



SYNOPTIC LOG tiole: ~ ~ 6 0 6  
FIN LAYSON PROJECT 

Property: Red Line Page 3 of 4 

162.84 
164.18 
188.80 
167.95 

164.18 
166.80 
167.95 
171 .O7 

1.34 
2.62 
1.15 
3.1 2 

BCSH 
MBGA 
BCSH 

MBGA 

Bidtite quartz feldspar schist 
Coarse augen weirs 
Quartz biotite schist 
Small augen aneiss 

170.04 171.07 1.03N110378 I00 1745 Q 54 0.4 





APPENDIX V 

Certificates of Analysis 
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