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1.0 SUMMARY 

A prospecting, geochemical sampling and geological mapping program was carried out by a 

three to five man field crew between June 15 and September 15, 1991 on the 216 unit 

LeMare Claim Group located on the northwest coast of Vancouver Island The objective 

of the 1991 work program was to conduct reconnaissance style exploration in search of Island 

Copper type porphyry Cu-Mo-Au deposits and establish potential drill targets on the 

property 

The LeMare Claim Group is underlain by lower Jurassic Bonanza Supergroup volcanics 

intruded by coeval Island Intrusions. A major northwest trending alteration zone is present 

in the southwestern part of the property. Mineralization and geochemjcal soil anomalies are 

zoned over a six kilometre strike length at this alteration zone. Molybdenum soil anomalies 

are associated with an advanced silic-argillic-pbyllic alteration core tlanked by Cu-Au 

anomalies in transitional phyllic-potassic alteration. The outboard zone of propylitically 

altered Bonanza Group volcanics hosts a continuous Zn soil anomaly. 

Patchy mineralization (leakage?), a zoned geochemical anomaly and a high-level, low pH 

alteration assemblage indicates that a mineralized porphyry system may occur at depth 

beneath the South Gossan Zone in the LeMare Lake Valley. Observed alteration and 

mineralization patterns indicate that copper values may increase at depth in the Culleett 

Creek Zone. Strong Cu-Mo-Au geochemical values coincident with an airborne magnetic 

high in the central portion of the property have not been examined and detailed work is 

required. 

The geologic and metallogenic setting of the LMare  claims is comparable to the Island 

Copper mine and the Island Copper Belt deposits. 

Additional detailed field work and follow-up diamond drilling is recommended to evaluate 

the targets identified on the LeMare claim group. 
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2 0  INTRODUCTION 

A prospecting, geochemical sampling and geological mapping program was carried out by 

Keewatin Engineering Inc. on the LeMare claims between June 15, 1991 and September 15, 

1991 on behalf of Stow Resources Ltd. This project was carried out by a 3 to 5 man crew 

as part of a larger (total 5 projects) exploration program (see Appendix 11, Summary of Field 

Personnel). The total expenditure was $123,762.69 (see Appendix III, Statement of 

Expenditures). 

21 Loeation and Auzss 

The LeMare claim group is located approximately 35 km southwest of the Island Copper 

Mine on the northwestern coast of Vancouver Island. The property is centred at latitude 50' 

25' north and longitude 127" 53' west in NTS Map Sheet #92L/5W (see Figure 1, Claim 

Location Map). 

Access to the property is via approximately a 1.5 hour drive on well maintained logging roads 

from Port Alice, a distance of approximately 55 km. Excellent recent logging road access is 

available throughout the claim group with the exception of the west-central portion of the 

claims. 

Prospective deep sea port sites appear to be ideally situated on the western portion of the 

claims. 

2 2  Phvsioera~hy and Climate 

The LeMare Claims lie within the Mahatta-Kashutl Mountain ranges on the northwest Coast 

of Vancouver Island. Physiography is characterized by moderate relief with elevation ranges 

from sea level to 2500 feet in the southwestern portion of the property. 

Vegetation and old growth forest consists of mature stands of coniferous forest with minor 

amounts of undergrowth. Approximately 50% of the property has been logged during the 
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past 10 years and is in various stages of re-growth. Very dense underbrush and growth of 

alder occur in the logged areas. 

The climate is characterized by warm wet springs and falls and cool wet winters. Precipitation 

dominates the weather pattern during the fall, winter and spring months. Snow, when it does 

fall during the winter, only stays for a matter of days. During the summer, hot dry periods 

can occur for durations of up to several weeks creating moderate forest fire hazard 

conditions. 

23 Property Status and Ownership 

Stow Resources Ltd. of Vancouver, British Columbia is the 100% owner and title holder of 

the LeMare Claim Group (see Figure 2, Claim Location Map). 

The LeMare property consists of the LeMare 1 to 12 mineral claims comprising a total of 216 

claim units as follows: 

TABLE 1 - CUUM TENURE 

Na of 
Units 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

1 

- - -- 

May 06,1991 
May 06,1991 
May 06, 1991 
May 06,1991 
May 29, 1991 
May 29, 1991 
May 28,1991 
May 28,1991 
May 28,1991 
May 28,1991 
May 29, 1991 
May 29, 1991 

uaim Name 

LeMare 1 
LeMare 2 
LeMare 3 
LeMare 4 
LeMare 5 
LeMare 6 
LeMare 7 
LeMare 8 
LeMare 9 
LeMare 10 
LeMare 11 
LeMare 12 

May 06,1992 
May 06,1992 
May 06, 1992 
May 06,1992 
May 29,1992 
May 29, 1992 
May 28,1992 
May 28,1992 
May 28,1992 
May 28,1992 
May 29, 1992 
May 29,1992 
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During the late 1%0's and early 1970's, exploration for porphyry Cu-Mo-Au deposits similar 

to the Island Copper Mine operated by BHP Utah was conducted by several companies on 

the western portion of Vancouver Island. The earliest reference to claim staking activity in 

the LeMare area is during 1970 when the Cam claims were recorded along the north shore 

of LeMare lake. No assessment work was filed at this time. This area was later staked by 

British Newfoundland Exploration during 1980 and four days of prospecting, mapping and 

sampling was filed as an assessment report (Prospecting Report, LeMare No. 1 and No. 2 

Mineral Claims, R.J. Bilquist, 20 Nov 1980, Assessment Report No. 8593). 

A compilation and research program was undertaken by Keewatin Engineering Inc. in March 

of 1991. During an examination of the Island Copper Belt to determine search parameters 

for Island Copper type deposits, it was recognized that a similar belt existed between Kyuquot 

Sound to the south and Quatsino Sound to the north which is referred to as the 

Mahatta-Kashutl belt. A Minfile search within this belt encountered references to the 

LeMare No. 1 and the LeMare No. 2 showings from earlier recorded assessment work. The 

property was considered a contingent staking target and a continnation field examination 

resulted in the staking of the property in May of 1991. 

25 Obiectives of the 1991 Work P r o m  

The objective of the 1991 work program was to conduct reconnaissance style exploration for 

Island Copper type deposits and establish potential drill targets on the property. Moss mat 

and stream sediment sampling was conducted on the entire claim group and follow-up soil 

geochem coverage was completed along all logging roads in the favourable belt recognized 

by airborne geophysics and by anomalous moss mat geochemistry. Follow-up geological 

mapping and surface sampling of anomalous areas was conducted on the South Gossan Zone 

(SGZ) and on the Culleet Creek area. Detailed work was concentrated in the northwestern 

and southeastern portions of this newly discovered, 6 km long alteration-mineralization trend. 



3.0 GEOLOGY 

3.1 Reeional Geology 

Northwestern Vancouver Island lies within the Wrangellia terrain of British Columbia Insular 

belt of British Columbia (see Figure 3, Regional Geology Map). 

The oldest exposed rocks are upper Triassic theoleiitic basalts of the Karmutsen Formation 

which may or may not be overlain by the upper Vancouver Group Quatsino and Parson Bay 

Formations depending on the presence of a major regional unconformily. 

The Mahatta-Kashutl Belt is primarily underlain by the lower to middle Jurassic Bonanza 

Supergroup, an emergent volcanic sequence. The basal part of the Bonanza Supergroup 

consists of marine basalt and andesitic pillow basalts, amygdaloidal and massive flows and 

intraformational breccias. The basal basalt and andesite sequence grades upwards into 

andesitic to dacite flows, tuffs, and breccias. These rocks are overlain by interbedded 

intraformational breccias and maroon sub-aerial flows which may be overlain in some 

localities by felsic tu f i  and flows and rhyodacite flows near volcanic-intrusive centres. 

The Jurassic Bonanza volcanics are overlain by shallow water marine sediments and volcanics 

belonging to the Cretaceous Long Arm Formation. 

Regional bedding strikes northwest and dips moderately southwest. This attitude is relatively 

consistent throughout the area. 

Intrusive rocks of major batholithic proportions are coeval with the lower Jurassic Bonanza 

volcanics (see Figure 5, Plutonic Belts). The Island Intrusives are primarily of granodiorite 

to monzonite composition. High level apophyses, cupolas and porphyry dyke swarms may 

locally be present and are commonly of rhyodacite composition. 
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Late Jurassic (and younger) gabbro and andesite dykes cross-cut Bonanza volcanics and Island 

Intrusives. They are thought to be feeders for upper Bonanza volcanics and are typical of 

gabbro and andesite dyke swarms of the Insular Belt. 

Tertiary (Eocene) "Catface" intrusives may be present and Catface-Mount 

Washington-ZebaUos-Kennedy Lake type quartz veins (which may be gold bearing) are 

present primarily in east-west trending structures. 

3.1.1 Metamomhiim and Alteration 

Most Mesozoic rocks exhibit greenschist or lower degrees of regional metamorphic grade. 

Metamorphic minerals commonly present are chlorite, sericite, clay and epidote. 

Local contact metamorphism associated with the margins of primarily deep hypobyssal 

intrusive batholiths generally is characterized by hornfels (i.e. silica, hornblende-amphibole 

and pyrite) developments. These rocks form resistant spines, headlands or mountain ranges 

along the margins of the major intrusives. 

Alteration assemblages associated with high level sub-volcanic porphyries commonly display 

the following features: 

- low pH silica-pyrite caps at high levels above the porphyry intrusions 

- spherical shells of advanced argillic alteration surrounding porphyry intrusions. 

Advanced argillic alteration commonly consists of silica, pyrophyllite (with rare 

dumortierite), muscovite-sericite, and clays. PhyUic alteration commonly flanks the 

advanced argillic alteration zones and consists of silica, pyrite, sericite and clay and, 

where weathered, exhibits a definitive jarosite staining. 

within the porphyry intrusions themselves, argillic alteration consisting of silica, ar@c 

and kayolinitic clay and pyrite commonly is zoned to depth with increasing amounts of 

potassic alteration (k-spar) and albite. 



wallrock alteration associated with porphyry intrusions commonly displays transitional 

phyllic-potassic alteration consisting of biotite, hornblende-amphibole, black (high iron) 

chlorite and magnetite and Cu-Mo-Au mineralization may be present associated with this 

zone. Peripheral to the transitional phyllic-potassic alteration is a zone of propylitic 

alteration which consists of epidote and commonly chlorite (low iron apple green) with 

high background geochemical values in zinc associated with mineralized porphyry 

systems. 

3.1.2 Structure 

The LeMare claims Lie within tbe Cape Scott fault bounded structural blocks (see Figure 4, 

Tectonic Belt). Mesozoic structure is typically of a brittle, block fault style with very little 

folding. This was attributed by the early GSC writers to be due to the thick brittle 

Karmutsen basalt "basement" rocks. 

Major northwest trending imbricate thrust faults repeat the section in an east-west sense and 

are part of the overriding plate tectonic regime. 

Major north and northwest trending deep normal faults commonly control emplacement of 

the Island intrusions. These faults may be right lateral and slickensides are generally 

horizontal. 

East and northeast trending normal block faults are generally of Jurassic to Tertiary age and 

usually down drop the south side blocks with significant displacements. Slickensides 

commonly have a vertical sense and east-west structures commonly host Tertiary intrusions 

and related goldquartz veins. 

Intrusive breccia and volcanic pyroclastic breccias are common around high level intrusive 

centres and volcanic vents. 
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3.1.3 Mahatta-Kashutl Belt 

The Mahatta-Kashutl belt of Island Intrusions and subvolcanic porphyries is flanked to the 

south by deep hyperbysal environments south of Kashutl-Tahsish Inlets (see Figure 5). To 

the northwest, the Island Intrusions become progressively higher lever in nature with an 

increasing abundance of high level porphyries present until intrusive-porphyry complexes 

appear to dive beneath younger upper Bonanza volcanic cover north of Quatsino Sound. 

Regional tilting downwards in a northwesterly direction and a subsequent deeper level of 

erosion in the southeastern portion of the panel would logically offer an explanation for the 

distribution of the levels of emplacement observed within this belt. 

The Mahatta-Kashutl belt has the favourable ingredients of both a profusion of high level 

porphyries and numerous volcanic-intrusive centres hosted in favourable lower Jurassic 

Bonanza aluminous iron and titanium rich marine subaqueous volcanics. 

Geological mapping of the LeMare claim group area was conducted by Birkeland, 

McCartney, Travis and Miller. Detailed geological mapping was completed over an area of 

approximately 2.44 square kilometres and plotted on 1:10,000, 1:5,000 and 1:2,500 scale 

geological maps (see Maps 1, 7 ,8  and 17). Most of the mapping was done along road cuts 

but several "bbus' traverses were also done. 

3.2.1 General Litholom - Stratieraphv 

The LeMare claims are primarily underlain by northwest striking, southwest moderately 

dipping lower to middle Bonanza volcanics. The area between LeMare Lake to Culleet 

Creek to the west is generally underlain by lower Bonanza volcanics which exhibit pillow 

lavas, amygdaloidal and massive basalt and andesite flows and breccias. These rocks grade 

upward to the southwest into intraformational breccias, andesites and dacites grading into 

sub-aerial maroon andesites. From LeMare Lake to Culleet Creek to the northeast, rocks 

Kecwatin Engineering Inc 





appear to still belong to the Jurassic Bonanza volcanic supergroup but appear to be more 

siliceous in nature and exact relationship to Bonanza stratigraphy is unknown. 

It is possible that an intrusive centre/volcanic vent lies north and in the vicinity of the North 

and South Lake zones. 

3.2.2 South Gossan Zone (SGZ) - Litholoev and Alteration 

The porphyry intrusives and related alteration system on the LeMare property appear to 

plunge at right angles to bedding in a manner consistent with the intersection of northwest 

and northeasterly striking structural orientations. Intrusive porphyries to a width of +SO m 

and associated alteration selvages, particularly in the SGZ area, appear to plunge moderately 

to steeply to the northeast. 

Alteration is commonly zoned on the LeMare property and grades inwards with increasing 

intensity from propyllitic to phyllic (potassic) to advanced argillic to a mixed argillic (potassic) 

core. 

Volcanic rocks in the area of the South Gossan Zone (SGZ) are mafic to dacitic volcanics 

intruded by altered quartz porphyry (as determined from cross-cutting field relationships). 

Rocks within the SGZ alteration cap are so highly altered as to be of uncertain protolith (see 

Appendix WI,  Petrographic Report). The SGZ alteration cap is described as follows: 

TABLE 2 - SOUTH GOSSAN ulNE ALTFXAlTON 

-lppc - 
Advanced argillic and argillic 

PhyUc 

White h e  grained (beta quartz) silica, sericite (musmvite), 
pymphyLlite (dumoritierite), gypsum (alunite), clay, Feli  
oxides, kayolinite, dinspore, prehnite-mtile. 

Quartz, sericite (musmvite), Write and minor K-spar. 

Potassic 

Transitional Phyllic-Powic-Silicic 
("Mafic Pomhm" alteration) 

Kspar replacement and associated quartz sericite as CKX- 

cutting veinlets. 

Silica, chlorite, mapetite, hydrobiotite, homblende- 
am~hibole, various den= of CU-Mo-Au-A!? mineralization. 



3.2.3 Culleet Creek Zone - Litholow and Alteration 

Propylitic 

The Culleet Creek area is primarily underlain by basalt and andesite amygdaloidal flows, 

massive flows and flow breccias interbedded with dacite tuB. Numerous steeply incised, till 

covered gullies flanked by prominent silicious spiny ridges are suspected to be underlain by 

highly altered recessive quartz porphyry dykes swarms. 

Dark green chlorite, epidote, pyrite and gemhemically 
anomalous Zn. 

Alteration at Culleet Creek is continuous within approximately a 500 x 700 m area and is 

described as follows: 

TABLE 3 - CULIEET CREEK ALTERATION 

Apple green silicification 

3.2.4 Structure 

The major structural element on the ( 

Light peen (low iron?) chlorite, Ksparquartz, 
sericite, magnetite-Cu. 

Propylitic alteration 

:laim group is a nortbwest trending major 

Dark green (high iron?) chlorite, magnetite, K- 
spar, Cu-Zn. 

fault system 

which appears to occur within the topographic low centred along Culleet Creek and LeMare 

Lake. From exposures in the SGZ, the northwest trending structures have moderate 

southwesterly dips and slickensides indicate a large component of horizontal displacement. 

Complimentary northeast trending structures (the northeast lobe of LeMare Lake) usually 

dip moderately southeast and slickensides indicate a vertical displacement commonly with 

south side down. Some northeasterly trending structures dip northwest with unknown 

displacement sense. Normal east-west trending block faults occur at the south end of the 

SGZ and at Culleet Creek. 
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The Culleet Creek area is a complex zone of structural intersections evident from lineaments 

obselved on air photos. 

Intrusive centres and related proximal volcanic vents and vent breccias may occur near the 

North and South Lakes Zones as evidenced by the distribution of breccias proximal to these 

zones. 

33 Mineralization 

A 6 km trend along Culleet Creek and LeMare Lake host numerous Cu (Mo-Au) mineral 

showings and associated soil geochem anomalies. This trend is coincident with the 

magnetic-low signature of the alteration trend evident from the high level GSC airborne data. 

3.3.1 South Gossan Zone (SGZ) 

Copper mineralization flanks the alteration zones and occurs in volcanic wallrocks. Modes 

of occurrences are described as follows: 

- Massive fine grained chalcopyrite and bornite/chalcocite/covellite (may be Au bearing) 

veinlets and fractures radiating out Crom beneath the northeast plunge beneath the 

advanced argillic alteration cap. The best results include the following: 

Samp 'Ilpe Wdlh (m) UI 
I I I 

chip 0.5 m 2.95% 
grab 

- Disseminated fine grained chalcopyrite associated with black chlorite-magnetite- 

hydrobiotite? in mafic volcanic (transitional potassic-phyllic "mafic porphyry") alteration. 

The best results from grab samples include: 



16,104 ppm Cu 
1,139 ppm Cu 

051% Cu Grab 
0.24% Cu 

- East of the SGZ and across the LeMare Lake valley (Trapper Cabin area) are fault 

controlled chalcopyrite and bomite occurrences in silicious pyritic volcanics. The best 

results include: 

0.13% Cu, 669 ppm Zn 
981 ppm Zn 

1,409 ppm Cu, 393 ppm Zn 
756 ppm Cu Grab 

0.11% Cu Grab 

- To the west of the SGZ and in the headwaters of "Dumoritierite Creek", carbonate veins 

up to .3 m in width occur in propylitic alteration envelopes. The veins have been traced 

for a strike length of up to 15 m. The best results include the following: 

3.3.2 Culleet Creek Zone 

0.73% Cu, 821 ppb Au, 133% Zn 
0.27% Cu, 785 ppb Au, 22.0% Zn 

The Culleet Creek mineral occurrence lies at the northwestern end of the LeMare mineral 

trend. 

0 3  m 
Grab 



Rocks in the vicinity of the CuUeet Creek Zone exhibit a white weathering rind on surface 

(kaolinite after chlorite-K-spar). Numerous voids and boxwork textures with remnant 

secondary Cu minerals indicate Cu mineralization is being leached by surface weathering and 

all values encountered near surface are likley depleted. This distinctive weathering 

characteristic (including chalcedonic quartz intergrowths) occurs over an area of 

approximately 500 m X 750 m. Two road borrow pits (Gorby and Boris showings, see Maps 

24 to 28) have fresher rock exposed in the pitwalls and roadfill debris. AU rock types 

exposed in the pits are silicified and mineralized to various degrees. Modes of occurrences 

of copper mineralization are d e s c n i  as follows: 

chalcopyrite, chalcocite, minor bornite, covellite, and native copper in apple green 

silicified (AGS) zones. 

- associated with chalcedonic intergrowths, jasper and quartz veinlets and fractures, 

amygdules or disseminated in breccia matrix overprinting all rock types. 

- disseminated chalcopyrite in lesser silicified dark green chloritized volcanics. 

The 500 m X 750 m alteration zone of AGS has been trenched with 8 plugger and blast hole 

trenches (see Maps 29 to 35). Best values include tbe following: 
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At the Mo Road showing to the west of Culleet Lake, sparse chalcopyrite and molybdenite 

mineralization has been noted in the roadcut associated with advanced a r m c  and phyllic 

alteration. Best values include the following: 

11 0.42% Cu ( 
0.15% Cu Grab 

3.3.3 South Lake Zone 

1,559 ppm Cu 

The mineralization and alteration style at the South Lake Zone is virtually identical to the 

silicification and modes of mineral occurrences found in the Culleet Creek Zone. The area 

between the Culleet Creek Zone and the South Lake Zone is primarily covered in the valley 

bottom and a total strike length of 2.5 km of similar alteration style and mineralization is 

indicated. 

nearby north branch 
road 

Alteration consists of apple green silicification characterized by light green chlorite, K-spar, 

and platy chalcedonic intergrowths, jasper and quartz veinlets and stockworks. AU of the 

volcanic rocks are silicified and mineralized. Many of the volcanic rocks in this area exhibit 

crackle brecciation grading to rotational breccia and locally advancing to chaotic polylithic 

hrecciation indicating that this area may be proximal to an intrusive centre or a volcanic vent. 

Best mineralized results obtained from outcrop sampIing include the following: 

0.12% Cu 
2197 ppm Cu 
1,330 ppm Cu 
1,951 ppm Cu 

980 ppm Cu Grab 
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3.3.4 LeMare No. 2 Showing 

The LeMare No. 2 Showing is located in the southwestern border of the main LeMare 

alteration trend. It is in the immediate vicinity southwest of the Culleet Zone. 

Chalcopyrite and minor bornite occurs as disseminations and hacture IiUings associated with 

black chlorite, magnetite and K-spar alterations in basic volcanics. Mineralization occurs over 

575 m along the Restless Main logging road outcrops. The best results include the following: 

3.2.5 North Lake Zone 

The North Lake mineral occurrence is the original discovery outcrop area initially found by 

British Newfoundland Exploration Company. The style of mineralization and alteration is 

very similar to the alteration style and mode of occurrence in the LeMare No. 2 Showing but 

the North Lake Zone is located on the north side of the main LeMare mineral alteration 

trend as opposed to the LeMare No. 2 Zone which is on the south side. Mineralization 

occurs in the Restless Main logging road outcrops over a strike length of 450 m (see Map 

36). Best values include the following: 



The geochemical program on the LeMare claims consisted of moss mat and active stream 

sediment sampling, soil sampling along logging road access, and rock chip geochemistry on 

selected targets. A total of 120 moss mat samples (and 3 active stream sediment samples) 

were taken over a 6 X 7 km area. Soil coverage was conducted over a 2 x 6 km area and 868 

samples were taken. Rock chip and grab samples numbered 287 over a 2 X 6 km area on 

selected targets. Included in the rock chip sampling were 8 hand blasted trenches excavating 

approximately 30 square metres of trench material. 

All samples were analyzed by Bonder-Clegg and Company Limited and sample descriptions, 

sample locations and results are contained in Appendix VI and W and plotted on Maps 2-6, 

10-16 and 18-24. 

4.1 Moss Mat Geochemistry 

Samples were taken of accessible drainages throughout the claim group. Sample media 

consisted of moss and root mat clumps growing on rocks and logs in the centres of creeks 

above the low water and below the high water level within the drainage. Locations were 

marked by Tyvek tags. Samples were sent in large gusseted craft bags to the lab where they 

were dried and pounded with a wooden mallet to separate and remove the organic moss 

growth. The remaining sediment fines were treated as conventional active stream sediments 

and the -80 mesh fraction was analyzed by ICP for Cu, Mo, Ag, Pb, Zn, As and Sb. Gold 

was analyzed by fire assay with an AA finish. Analytical techniques are described in 
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Appendix IV and a table of threshold values and statistics for all of the results are contained 

in Appendix V. 

Soil Samuling 

Soil samples were taken from the B horizon, upslope of logging roadcuts avoiding till where 

possible. Samples were taken at approximately 25 m centres and crosslines were run in areas 

where logging road coverage did not provide adequate coverage. Samples were anal@ by 

ICP for 8 elements as with the moss mat sampling and locations were similarly marked with 

Tyvek tags. 

Rock Sampling 

Representative grabs or continuous rock chip samples were taken in selected areas based on 

observed mineralization on the results of soil and moss mat geochem sampling. The 8 

element analytical package was conducted on all rocks. Some + 1,000 ppm Cu values were 

re-analyzed by total extraction wet assay and values are reported as percent Cu. 

Geochemistry Results 

Moss mat, soil and rock chip geochem results indicate a zoned geochemical anomaly exists 

over a strike length of approximately 6 km with up to a 2.5 Ian width (see Geochemical 

Interpretation Map, Map 15). The geochemical anomaly consists of a Mo core which 

generally coincides with the low pH advanced argillic and phyllic alteration assemblages which 

is flanked by Au and Cu geochemical anomalies within the transitional potassic-phyllic 

alteration assemblages with an outboard zoned Zn anomaly corresponding to the distal 

propbylitic alteration zone. 

4.4.1 Moss Mat Sam~le  Results 

Moss mat and active stream sediment results were generally very low. For example, 

"Dumortierite Creek" did not return any anomalous stream sediment samples or moss mat 



samples although mineralization outcrops in the creek bed with values up to 5.9% Cu and 

154 ppb Au from grab samples. Best moss mat anomalous values include 63,93,67, and 166 

ppm Cu and 4 ppm Mo flanking the South Gossan Zone. One tributary of "Dumoritierite 

Creek" returned 174 ppm Cu. In the vicinity south of the South Lake Zone, a moss mat Au 

anomaly of 1,099 ppb Au (check 82 ppb Au) was encountered in the area above the LeMare 

No. 2 Showing and west of the South Gossan Zone and east of LeMare Lake. Zinc values 

of 203 ppm, 317 ppm and 1% ppm were encountered respectively. 

4.4.2 Soil Sample Results 

South Gossan Zone 

Numerous anomalous Mo values between 4 and 7 ppm Mo were found to be flanked by 

Cu-Au values outside the main argillic alteration area. Twenty five anomalous Cu soils to 

a maximum value of 482 ppm Cu and 10 anomalous Au soils to a maximum of 75 ppb Au 

occur surrounding the main South Gossan Zone. The area in the LeMare Lake valley down 

plunge from the alteration cap is till covered and geochemical responses in this area were 

low, as expected. 

Lateral to the South Gossan Zone and to the east of LeMare Lake, 3 Cu soil values up to 

1,409 ppm Cu and 4 Zn values up to 981 ppm occur. To the west of Dumortierite Creek and 

surrounding the ridge on which an airborne magnetic highest is centred, strong anomalous 

soil responses were encountered. Anomalies included 6 Mo values to a maximum of 25 ppm, 

15 Cu values to a maximum of 2,307 ppm Cu, 11 Au values to a maximum of 1,417 ppb Au 

and 8 Zn values to a maximum of 1,041 ppm. Additional detailed prospecting, mapping and 

sampling is required in this area. 

Culleet Creek - South LeMare Lake Area 

Soil values in the Culleet Creek and South LeMare Lake area encountered 12 anomalous 

Cu values to a maximum of 506 ppm, 3 Mo values to a maximum of 5 ppm Mo, and 9 Z n  



values to a maximum of 424 ppm Zn. South of LeMare Lake, 3 samples returned values to 

455 ppb Au. 

4 5  Geochemical Intermetation 

Interpretation of soil geochemical anomalies and related surface outcrop mineralization 

indicates that the distribution of metals is pH controlled which is in turn a function of 

alteration type encountered in bedrock due to hydrothermal alteration related to high level 

quartz porphyry intrusion. Within the advanced ar@c and phyllic alteration zones, very low 

pH's (less than 3.0) were encountered. Within these zones Mo anomalies remain (as Mo is 

stable to a pH of 1). All Cu values are leached out of bedrock and soil as Cu becomes 

mobile at a pH of 4. Peripheral to the advanced argihc-phyllic alteration zones where the 

pH of the soils and bedrock is greater than 4, numerous Cu and Au anomalies and outcrop 

showings occur in the favourable volcanic host associated with transitional phyllic-potassic 

alteration. The outboard Zn anomalies associated with the prophylitic alteration zones are 

typical of zoned porphyry systems found elsewhere in British Columbia, Chile, Costa Rica, 

the Philippines, etc. 

5.0 GEOPHYSICS 

5.1 Airborne Mametics 

Total field and calculated gradient maps for digitized Geological Survey of Canada 1962 

Airborne Magnetic Data is shown on Figure 6 and Figure 7. 

The calculated gradient map (Figure 7) indicates the following: 

- A northwest trending low magnetic trough corresponding to the major cross property 

LeMare alteration trend. This magnetic low is likely caused by the destruction of 

magnetite within the ar&c alteration trend. 

I(c.c.\vatin Engineering Inc 







- Anomaly A is coincident with the South Gossan Zone and indicates that although 

magnetite destruction is present at a high level in the advanced a r m c  and phyllic zones 

which outcrop on surface, magnetite alteration exists at depth beneath the alteration 

cap. 

- Anomaly B is located on the ridge West of Dumortierite Creek where the best 

anomalous soil geochemistry on the property occurs. It is interpreted that this area is 

underlain by a porphyry system with corresponding flanking magnetite alteration and 

associated Cu-Mo-Au mineralization. 

- Anomaly C is the highest magnetic anomaly adjacent to the LeMare-Culleet alteration 

trend. This anomaly is on strike with east-west faults exposed in the South Gossan Zone 

and on trend with east-west structures and geochemical anomalies encountered on the 

east side of LeMare Lake (Trapper cabin area). 

- Anomaly D occurs in a covered low-land in the vicinity of gold geochem anomalies 

"down plunge" of the main South Gossan Zone alteration cap. This large positive 

anomaly within the northwest trending magnetic low trough indicates that a porphyry 

and associated magnetite-bearing Cu-Mo-Au system may be at depth beneath the valley 

till and has not been detected by conventional soil geochemistry completed to date. 

5 2  Ground Mametometer Orientation Survey 

South Gossan Zone 

One traverse line was run on the South Gossan Zone utilizing a GEM GSM-19 

Magnetometer. Readings were taken at 2.5 m station intervals. Results indicated that values 

within the South Gossan alteration zone were relatively constant with values ranging between 

56,150 and 56,250 gammas. At the alteration contact, a 7 station high to 56,650 followed by 

a 7 station low to 55,800 gammas encountered a magnetic cross-over of approximately 850 

gammas. Within the wallrock volcanics, spiky readings fluctuating 600 to 700 gammas with 

means at approximately 56,200 gammas occurred. More orientation work is required to make 
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any detinitive conclusion, however, the edge of the South Gossan alteration system appears 

recognizable by contrasts of up to a 1,000 gammas indicated by a high-low dipole magnetic 

feature. 

6.0 CONCLUSIONS 

1. A 6 km long northwest trending alteration-mineralization belt occurs on the LeMare 

property which is coincident with a major airborne magnetic feature. 

2. Size of the alteration belt and initial geochemical anomalies encountered compares in 

order of magnitude to the Island Copper deposit. 

3. The South Gossan Zone alteration cap is similar to porphyry alteration caps in the 

Island Copper Belt. The presence of copper mineralization in outcrop interpreted as 

leakage from beneath the alteration cap and the zoned geochemical anomaiy indicate 

that a mineralized porphyry likely lies at depth beneath the South Gossan Zone. 

Because of a significant change in alteration style Gom one level of the alteration zone 

to the next, it is estimated that the vertical gradient of the system is not so great as to 

make the possibility of an open pit mining configuration impossible. 

4. The Culleet Creek zone may be a continuously mineralized zone of a dimension of 750 

m X 500 m characterized by white weathering apple green silicification containing well 

developed chalcedonic and jasper intergrowths. The copper values are considered to be 

leached and depleted on surface. AU fresh rock of all various rock types that have been 

encountered in this zone exhibits some degree of silicification and copper mineralization. 

A major target may be at depth or lateral to this zone. 

Kee\vatin Engineering Inc  
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7.0 RECOMMENDATIONS 

A two phase $400,000. exploration program is recommended as follows: 

Phase I - Detailed Pre-Drill Field Activities 

- wmplete prospecting and mapping on the entire six kilometre alteration belt; 

- complete detailed soil geochemistry in areas of sparse road cover and in anomalous areas 

particularly in the vicinity of the ridge northwest of Dumortierite Creek; 

- initiate h t  pass prospecting and moss mat geochem sampling of the area east of the 

Trapper Cabin area in the locality of the high airborne magnetic anomaly. Contingent 

on moss mat results, consider foUow up detailed prospecting, mapping and soil 

geochemistry; 

- conduct a detailed ground magnetometer survey on all logging road access utilizing fill-in 

cross lines where applicable; 

- spot diamond drill holes around the north and east flanks beneath the South Gossan 

Zone alteration cap; layout fences of diamond drill holes on the CuUett Creek Zone; 

locate contingent drill holes on any additional targets north the "Dumortierite Creek" 

or east of the Trapper Cabin area based on detailed field work from Phase I. 

It is estimated that the Phase I field program, utilizing a four man crew (3 geologists, 1 

assistant), would require a 3 to 4 week duration for completion. Cost estimate for this phase 

is anticipated to be between $50,000 and $75,000. 
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Phase II - Drill Proeram 

Contingent on Phase I exploration results, a program of between 2,500 m and 2,700 m of 

diamond drilling is recommended at an estimated cost between $325,000. and $350,000. 

Respectfully submitted, 
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STATEMENT OF OUALIFICATIONS 

I, ARNE 0. BIRKELAND, DO HEREBY CERTIFY THAT: 

I am a Geologist in the employ of Amex Resources Ltd  with offices at 4005 Bmkton 
Crescent, North Vancouver, British Columbia. 

I am a 1972 graduate of the Colorado School of Mines with a Bachelor of Science degree 
in Geological Engineering. 

I am a registered Professional Engineer with the Association of Professional Engineers of 
British Columbia and have been since 1975. 

My primary employment since 1966 has been in the field of mineral exploration, namely as 
a Geological Engineer. 

My experience has encompassed a wide range of geological environments and has allowed 
considerable familiarization with geophysical, geochemical and diamond drilling techniques. 

I have examined and conducted field work on the property reported herein. This report is 
based on my examination and on researching published information available on the area. 

Dated in Vancouver, British Columbia this 6th day of December , AD., 1991. 
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Assistant 
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ANALYTICAL PROCEDURES USED BY BONDAR-CLEGG AND COMPANY LIMITED 

Sample Preparation 

Silt and Soil 

Dry and sieve through 80 mesh screens. Gold values are determined on 30 gram, 
representative sample of minus 80 fraction by fire assay with AA 6nish; remaining elements 
are determined using 0.6 gram sample of minus 80 fraction by hot aqua regia digestion 
followed by ICP. 

Rocks 

Dry and crush to minus 150 mesh; analysis made on minus 150 fraction by methods described 
above. 

Geochemical Analvsis 

Gold is determined on a test sample of 30 g using Fire Assay Lead Collection pre- 
concentration. The bead is dissolved in nitric acid and hydrochloric acid and run by Atomic 
Absorption. 

Mercury is determined on a test sample of 0.6 g. The sample is digested by aqua regia and 
bulked to 12 ml. The solution is then run by ICP. 

Fire Assay Procedure for Au 

A prepared sample of one assay ton (29.166 grams) is mixed with a flux which is composed 
mainly of lead oxide. The proportions of the flux components (the litharge, soda, silica, borax 
glass and flour) are adjusted depending upon the nature of the sample. Silver is added to help 
collect the gold. The samples are fused at 1950°F until a clear melt is obtained. The 30-40 
gram lead button that is produced contains the precious metals. It is then separated from the 
slag. Heating in the cupellation furnace separates the lead from the noble metals. The 
normal-sized precious metal beads that are produced are transferred to test tubes and 
dissolved with aqua-regia. This solution is analyzed using Atomic Absorption by comparing 
the absorbance of these solutions with that of standard solutions. In the case of high grade 
samples, the precious metal bead is parted to separate the silver and the remaining gold is 
weighed. 

Comments 

As part of the routine quality control, we run a duplicate analysis for about 12% of the 
samples. Also, all samples which are over 0.20 opt on the original fusion are run again to 
verify the results. If a sample gives erratic results, such as 0.10, 0.020, 0.30, we will indicate 
this on the report. We suggest that a new split should be taken from the reject for 
preparation and analysis by our metallics sieve procedure. These assay results will always be 
signed by the registered assayer. 

Keewatin Engineering Irsc. 



Contamination Prevention 

The test tubes and cupels are used only once so that there is no possibility of cross 
contamination. The fusion crucibles are cleared before re-use by discarding any which had 
high samples in them. During the analysis a blank solution is run between each sample to 
ensure that there is no carry over. 

Determination of Arsenic bv Borohydride Generation 

Samples of 0.5 grams in weight are digested in borosilicate glass test tubes, with concentrated 
nitric and hydrochloric acids. These tubes are heated in a 90°C water bath for two and one- 
half hours. The sample is then diluted with 14% HC1 and mixed. A 0.5 ml aliquot is taken 
from this solution and HC1, deionized water, and potassium iodide are added. The resulting 
mixture is allowed to sit for one hour, after which it is run through a hydride generation 
system. In this system, the solution is reduced with sodium borohydride, releasing arsenic in 
arsine gas. The arsine gas is then swept into a quartz furnace mounted on a flame AA unit. 
The absorbance is recorded and compared to a standard series to determine the amount of 
arsenic present. 

Qualitv Control 

Standards, repeats and blanks are run with each batch of samples. These are carefully 
checked and reweighs of samples are ordered if necessary. High arsenic results are also 
checked by running the original solution by flame AA and comparing the results from the two 
procedures. 

The lower detection limits for the elements analyzed are listed below: 

Au Gold 30 grams 
Ag Silver 

Cu Copper 
Pb Lead 
Zn Zinc 
As Arsenic 
Sb Antimony 

5 P P ~  
0.2 ppm 

Keewatin Engineering Inc. 

Mo Molybdenum 
Hg Mercury 

1 PPm 
0.010 ppm 
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TABLE OF GEOCHEMICAL THRESHOLD VALUES 

Statistics for Cu and Mo are based on sampling conducted primarily within mineralized areas. 
"Selected Thresholds" are considered representative based on regional sampling. 

Element 

*Mo 

Au 

Ag 

h i 

Pemmtik 
Mean+ 

2StaDdardDeviatiwrs 

4.56 ppm 

17 P P ~  

0.2 ppm 

&led  
lbreshdd Percentile 

%% 

%% 
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4 PPm 

20 P P ~  

0.2 ppm 

94% 

97% 

98% 
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U N I T  = PPH 

N = 850 
N C I :  3 0  

POPULATIONS 
1 1 m 1 1 1 1 1 1 1 1  
11111111111 

P o p ,  Hm StdJtu, z 

P o p  . THRESHOLDS 

C I  C H I  SQUARED 
PARAHE TER EST I H A  TES 



F'ARAME'I'EER SlJMMAEY S T A T  1 ST 11;::s F'UR F'F:OPABI L I TY PLOT A N A L Y S  I S  

Data Fyi 1  e N a r i ~ e  =: El: SU I LST'AT'. F'F?N 

# o f  M i s s i n g  O b s e r v a t i c t n s  = 0. 

C : l  a s s  I n t e r v a l  Data Chi S q u a r e d  Par arileter E s t  i rilat es 

D e f a u l t  T h r e s h o l d s .  

S t a n d a r d  D e v i a t i o n  Mu1 t i p 1  i e r  = 2.0 



Variable = Z I N C  U n i t  = F'FM N = 832 

Each ":#"  represent;^ approximately 3. (:I sbservat i c ~ n s .  



.I 

L E I  ARE PROPERTY SOILS 

PERCEH T 

AR ITHHE T I[ UALUES 
1 1 1 1 m m 1 1 m m  -1-1-1 
1111111111 111111 

UARIABLE = ZINC 
U N I T :  PPH 

N : 852 
H C I :  3 0  



##tt##l*#tl4+lti*ltii4*itltltit#lt4~lli+lti*lt###lt#tt1tl+ilit~t#itltlt#ltl#3tl*1t4tltItIt~t1t1t#f #######I+######## 
SUMMAF'Y S T A 1  IS  1 I C'S atld HIS 1 CIIIiPAM LOBAR I 'THM 11:. VALUES 

V a r i a b l e  = Z I N C  U t ~ i  t = FPM 

A t ~ t  i --Lclq Mean = 5.1, 63.4 Anti-Log S t d .  Dev. : - 26.361 
+ 113.233 

(I# I Z I ~  b i n s  = 30 - b i n  s i z e  = 0.0924) 

Each " Y : "  represet iks appro:/; ir i~ately 3 . 0  observa t i lms .  



LEHARE PROPERTY SU I L S  LUGAR I l H H I C  UALUES 
1 1 1 1 1 1 1 1 m 1 1  11-111 
11111111111 111111 

UAR I A B L E  = t I N C  
U N I T :  PPH 

N : 852 
N C I :  30 

PERCEN 1 



c l s  in t  
-------- 

8.371 
0.62'3 
0. 888 
1. 147 
1 . 405 
1.E164 
1.922 

2.181 
2 . 4 ,:I (1) 
2. €98 
2. '35'7 
3.21(=, 
3. 4'74 
3.733 
3. 9'3 1 
4 . 250 
s t  . 50'3 
4.767 
5. 026 
L- ,r . 284 
5. 5.43 
5. 802 
6 . 060 
6.319 
6.578 
6.836 
7. 0'35 
7.353 
7.612 
7.871 
8. 12'3 

(1) 1 2 '7 3 4 

Each ":+:" r e p r e s e n t s  approximately 3 .0  o b s e r v a t i s t i s .  

###4*#4*##4t9########4*~#1*3t~It########4*4*I*~*#########~####i*#####l*#######I#######4#4+ 



L E I  ARE PRUPER TY S O I L S  A R I T H H E T I C  UALUES 
mmmmmmmmmm mmmmmm 
mmmmmmmmmm mmmmmm 

U A R I A B L E  : HOLY 
U N I T :  PPH 

N : 852 
N C I :  30 



#######l*lt#ft#lt##4+#it###~ltl+###4*##l+~*4*4t#####l*lt4tfti+#l*#tl+lt##########it###i+4####### 
SUMNAF'Y STAT 1 ST 1 C:S and 113 S7 OkiRAtl LOGARITHMIC VALUES 

V a r i a b l e  = MOLY U n i t  = p p ~  N = 852 

Anti--Lcq Mean = 1 . ()96 A n t i - L I ~  Std. Dev. : < - : I  0. 479 
(: + :) 2.507 

ant i 1 c q  -- ---- ----- 
(I. 477 
(1) . 5;:' d l  

(3 . 5 7 7 
0. 635 
(1) . 69'3 
i:). 769 
0.  846 
6. 93 1 
1. 024 
1.127 
1 . 24(1) 
1 .364 
1 . 50 1 
1.652 
1.818 
2 . (:)(:)(:) 
2. 3:) 1 
2. ,!+2 1 
2.  €64 
2.93'2 
3.225 
3. 5.4'3 
3. 306 
4 29.7 
4.728 
5 , 3:,3 
5.725 
6.  239 
6. '331 
7.627 
8.3'32 

(:# l:lf b i n s  = 30 - b i n  s i z e  = 0.0415:) 

Each ":#:" represents  apprsxirilat ely 3.0 observat ions.  



LEHARE PROPERTY S O I L S  

m i 1 8 # 0  ' I I I 1 1  1 1 1  I I I 1 1 1 1  I I I I 
93 98 95 85 70 50 30 15 5 2 1  

PERCENT 

LOGAR I THH I C  M L U E S  
11111111111 -11111 
11111111111 111111 

U A R I A B L E  : HOLY 
U N I T  : PPH 

N : 852 
N C I :  30 



LEHARE PROPERTY SO I L S  

PERCENT 

LOGAR I THH I[ UALUES 

UARIABLE = HOLY 
U N I T  : PPH 

N : 8 5 2  
N C I :  30 

RAU DATA HL 
PARAHE TER EST I H A  TES 





UANCUUUER ISLAM : ALL 167, 168, 902 HATS AR I THHE T IC UALUES 

UARIABLE : 
UHIT : 

H = 
N CI = 



C0: 10: 25 VANCOUVER ISl-AND: ALL 167, 168, '302 MATS 10/28/'31 

Variable = GnL-D U n i t  =E F'F'I? N = 566 

Ant i -LI :~ Mean = 3.866 Anti-Log Std. Dev. : ( : - :I  1 . 6'33 
C +. > 8.826 



UANCDUUER I S L A N D :  A L L  167, 168, 902 H A T S  

I I I I I I l l  I 1 I I I I I  I I I I 
99 98 95 85 70 5 0 30  15 5 2 i  

P E R C E N  1 

LOGAR I THH I C  U A L U E S  
m m m I 1 m m m 1 m m  111111 
m 1 1 I m 1 ~ 1 1 m 1  111111 

U A R I A B L E  : COLD 
U N I T :  PPB 

H : 566 
H C I :  28 



##########4###1*#4*#4*4+##4*4*#i*#####i*##i*4*4*###i*4*!*4*#!*4*###4*####4*4*4*##+#4*4t#+4*4*###4t### 
SUMMAEY STAT'I ST'I C:S and t i  I STOGRAM AR I Tt4MET I C: VALUES 

Variable = SILVER Unit = F I '  M N = 582 

Mean = (:I . 1 (1) 3 M i n  = 1 1s t  Ouar t i l e  = 0. 10(1 
Std. Dev. = . (11 . (334 Ma:.; = 0 . 133:) Median = (3. 100 

C:V % = 32.907 Skewness = 11.568 3rd B u a r t i l e  = 0. 100 

Each ":+:" represet i ts  approxi ri~atel y 2.4 observat ions.  



UANCOUUER ISLAND : ALL 1 6 7 ,  1 6 8 ,  902 HATS AR I THHE T I C  UALUES 
m 1 1 1 m 1 1 1 - 1  111111 
1111111111 111111 

UARIABLE = SILUER 
U N I T  = PPH 

N : 582  
N C I :  20 

PERCENT 



V a r i a b l e  = SILVER U n i t  = I='F'M N = st32 

A n t  i - L c q  M e a n  = 0 .  102 A n t i - L o g  S t d .  D e v .  : ( - I  (I. 088 
i: + :I 0 . 1 1 7 

Each  ":#" r e p r e s e n t s  a p p r o x i  riiatel y 2 . 4  o b s e r v a t  i otis. 



UANCOUUER ISLAND : ALL 1 6 7 ,  1 6 8 ,  902 HATS LOGAR I THH I C  UALUES 
11111111111 111111 
11111111111 111111 

UARIABLE : SILUER 
U N I T :  PPH 

H : 582  
N C I :  20 

PERCENT 



APPENDIX VI 

Sample Descriptions 

Keewatin Engineering Inc. 



Keewatin Engineering Inc. 



I KEEWATIN EN#-lNEERING INC. !. - ROCK 5 tPLES 
-2ject: , 1.21 -CS. Results Plotted By: 
-ea (Grid): C Map: NTS: q ~ ~ k  M 

c. i lectors: -.4d :C I / & ~ ~ / d i ~ . J d  Date: -7- surfaced. .  Underground- 

SAMPLE 
XUMBER LOCATION NOTES 

REP. 
SAMPLE 
NUMBER 

SAMPLE TYPE (LENGTH) 
ROCK 
TYPE 

6 
SAMPLE- DESCRIPTION % % : %  

3 8 2  

MAP 
SHEET 

0 



3 - 
I KEEWATIN EN-[NEERING INC. 

44 t 
ROCK S ,PLES 

-3ject: C M  = Results Plotted By: 
-ea (Grid): &Z M &~r '  Map: N TS: q !  4s 

 is /'MU, AH&=,> Date: 5 lectors: s u r f a c e d .  Underground.. 



KEEWATIN EN-!NEERING INC. 
ROCK L .APLES 

Results Plotted Bv: 
cea (Grid): / I  

3i lectors: b&' /EL&&) 

ROCK 
TYPE 

N TS: 'f2 L 
late: Surface-. Underground- 

I 
SAMPLE- DESCRIPTION SHEE' 





\ 
-. -- 

KEEWATIN ENGINEERING INC. 
ROCK SAMPLES Results Plotted By: 

A 

Map: N TS: 07a L 

Date: S u r f o c e  Unde rgn 

- #  , y & p  ;/:' .s& 3 / I 
- .  . .-. 

I I 
- ,- e -'- I l l  

I  1 1 1 1 1  



I 
-. ...- 

KEEWATIN EIUGINEERI~JG INC. 
ROCK SAMPLES 

1 Results Plotted By: 



ROCK SAMPLES 
Results Plotted By: 
Map: NTS: 
Date: S u r f a c e  Undergrot 

R ~ C K  
TYPE 



L - E ~ Y / A A L E  i k  7 . ROCK SAMPLES Results Plotted By: 
Map: NTS: 
Date: S u r f a c e  Undergro 

- 

7, - g T  LOCATION NOTES .JMBER 

I REP. I SAMPLE TYPE (LENGTH,ml 

SAMPLE 

. . lL 

d o C ~  
TYPE I SAMPLE DESCRIPTION  ado^ 4 ~ e :  - I 





! - -. - 
KEEWATIN ENGINEERING IPIC. 

ROCK SAMPLES 
Results Plotted By: 



.. ..- i 

KEEWATIN ENGINEERING INC. 
1 . ROCK SAMPLES t ' -. . -  _ . 

'I I P C ~ :  --.c f .4 a%. Results Plotted By: * 

2 5  (Grid): &bq 4 ha Map: NTS: 
Date: d, 1. Z ! + lectors: -%CW 1'5 S u r f a c e  Undergrc 

i i i  
I I 

I I 
I 1 1 1 1 1  

I I I I I I 
I I 
I I I 
I I I I I 
I I I 



I - 

KEEWATIN ENGINEERING INC. 
ROCK SAMPLES 

lect: &a dmt e' Resulh Plotted BY: I 

AMPLE .. 
. JMBER 

Map : NTS: 9zJ5 
Dote: =nf- Lo 2% 1 - 91 S u r f u c e L  Underprouna 

REP. SAMPLE TYPE (LENGTtl,m) 
A R ~ C K  

LOCATION NOTES SAMPLE g t- SAMPLE, DESCRIPTION 
. MC 

TYPE 5 Y g a  
NUMBER g 5 3 8 2  tL . . / CL 

0 
S H E  

bJ€ST OF <@JW &d o r  
/ I - Q d  s u n /  

/ I 

/- cx / O L J C ~ ~  RCMU v' 6 5 U i c  VDGC? d 64 f & z K -  Pur :k  1-3 % 
/ ~ a ~ p r  [ m J  <(i~ FA\ / I 
&2.S& $0- OF 

0 I DWK any - &k A9 yld IM c / !  WI* ~ a h q  
1 I f44?7c L e f l & p c ~  /-4 & @ ~ a v & d d i h ~  ? 

I 4 e 



-r I I I f I I i I 

I 

. - - -  - -  . . . _- - - 4 -  

. - - '\ 
KEEWATIN EIvGINEERING INC. 

REP. SAMPLE TYPE (LENGTH,m) 
ROCK ZMPLE .. .J SAMPLE DESCRIPTION - . M1 

LOCATION NOTES SAMPLE g 2 - JMBER TYPE SHE NUMBER f!j 5 g . . 
LL 

/a 

?A&- dz 
-2-6 I& WCak 1 

1 I i i i i  
I 1 I 1 

I .  
I 





! 

GlNEERlNG INC. KEEWATIN E 
ROCK SAMPLES 

Results Plotted By: 
Mop : NTS: 
Dote: S u r f a c e  Underqroun 

I REP. I SAMPLE TYPE (LENGTli,ml 
ROCK 
TYPE SAMPLE DESCRIPTION 

. . 



KEEWATIN ENGINEERING INC. 



RP. SAMPLE TYPE (LENGTH,m) I 
A R'OCK 

LOCATION NOTES SAMRE y t SAMPLE- DESCRIPTION - . MA 
TYPE 

NUMBER 5 
SHE 

:/a 7= 3 8 2  . . 
flh 'Z I . /q 1 

/a 
WEST 5 : ~  L E ~ P R c ;  -+ / I p~.Fl?m-D & Q P ~ / & E E E N  ~ . - Q r 5 ? 7 ~  ,,/zr= U P T O  ,pc/ 

c f i r s  ~ C T  :rcCZ"\  - .  ANDHZ (AM: 5 % )  /M,TI+ICIC C P Y  [ < / % I  
/a #,P-- L G A  I 

.45 A p o e  0 / I A I . / D W G ~ E  / I E ) J S ~ L . - E  C L G ~  W Y  4~c7esrr- h,r t / , ,  7~ 5 7, 

o y  r n z ~ ~ f i  C P Y  ( C C  I ? * )  
CC/^, ,L '6  ' I I I I I I  1 

N O X ' r  f :p = kt; 5 7  &p of 
/ I / kr/rx $?If .-rss.-c*c;' .;~s-% , q b . n ~ z r r ~  t . , . - T p p : m t p  ~ ~ , ' ; : . ~ - , ~ ~ + f ~ ~  

4L-r ' A &  = I Pv ( u r ~ r  N ' . ~ A / ~ A  Cr) '  c 4\< (mp s ~ ~ p ~ t  
\\ / /  P L U S 5  0.5- 

J 

I 
. - ;.fie. 

I !  
I' / I  I I A,., j.,% . -7 '.L a; P 2 ~ l q  

LA 5 3 ic c j t f  

I 
/ 

I l l  
I I ANDF Sl ' i r ? ~ ~ f . ' u b  4 ~ t t - ~ / r /  Pd49eZZ7E w , C T t I  Y C  Tc. I C Y ~  P))  

I , E . 7 ,( -+or CPV ( (< 1 %  ) 
I I I 
/ 

I  I  
/ ,4.*% 2G 5 1 7 '  m r  SSrv6 ef 4 4 W D E Z ~ ~ F  wen/ JASPFL? ,L&~LL v. 

l/? ro P Y  ( AvF. /-. 2 % ) a . \ ;hU#  lLpf (<( 
-I 

I ( H i p  : m 1 7 1 ~  4 0 5 7 3 5  1-c rn 
/ 

n: & J , > c v ~  / 1 I I ~ ~ v D F ~ I ~ F  M ~ S C ~ V E  ( d f r ~  A A / ~ F ( ~ T T  *#. .?7p ( /F  I ? >  t*4CI 

I  [ ~ T P  ALACPYJ r-am 
I  

4.' a6:wf / / A-'SFST T .  ~As,crm AWDC- rri'e wi7n up TO gyr py 

( p v ~ .  .A l r o x  <7c 4 I l l ~ ~ f i  LPP ( < <  (3, j .  [HJP. 

I 5 1.0 r+l 1 

A 5 A SFL,L I' / I A 8 22$,-7 5 p A j f j v E  -ti* A ~ D E ~ ~ T c  wrTtI - /gO f f / .  ~ J ~ ~ ~ L : : : E D  

L ~ c A ~ ~ U .  m r P  A C K F S S  1.0 h 

4 1  A 3 C q  
/ I I / ~ N Q C - : ~  7.: ( v f i F 0 '  a ~ o  ~ $ 7 7 ~  ~ z t r :  ( 7 e  p)/ f .,rutr, c p y  

I 1 1 1 1 1  I I I Qr m m.n r~ r r c # i l +  u ~ r r  f m r e r c r z o ~  w e  ALL! 
I 

- - - -  



ROCK SAMPLES Results Plotted By: 

I I I I I I  I 

I 
pp 

I 
I 

I 1 I 

ROCK 
TYPE 

R= 
SAMRE 
NUMBER 

AMPLE .. 
- JMBER 

3K- 1 6 3  

SAMPLE TYPE (LENGTH,m) 

I 

LOCATION NOTES 
OAV- 
ob/i-a/q / 

SAMPLE DESCRIPTION - . 

. . q 

I I 

MI 
'SHE 
/ CL 

I I 
I 

I .  I I 

= 
3 

I I I I I I I  
I 

A 
g 

t J 

g 
8 

I- 
a 

2 



ROCK SAMPLES Results Plotted By: 

3 (Grid): Mop : NTS: 
5 ,4: ,.-< I c R o N / V \ / ~ ~  ( D - K -  ) Date: Z'Y '9 1 :eC,tors: Surface/ Undergrount 

Ma 
SHI 
/a 

SAMPLE- DESCRIPTION 
- . 

. . 
rr\ A I f  646 f F rc)r/O&$Z fE w~rCc LNLu# Z r E  A L ~ ~ A T J ~ A /  

P Y W I ~  C P Y  v r r u  1% ~ A V E ~ ~ C [ V . )  

Cladr@ J,om Pu? f i U f l 5 S  1.0 m 

L'EFY Z ~ L  r L !&Us ~ W * A ~  AHOES~ 7 5 . ZUJPC-rC (OTC ?. 
ociuar cor r l , !  vP 7.c 2 7 ,  f Y  / m e .  ( I / )  

R ~ C K  
TYPE 

An/3C 3l7L 

 doc- 53 TF 

- 3 

- ' ? I ]  4 3  

REP. 
SAMPLE 
NUMB" 

/ 

AMPLE .. . JMBER 
- 5 K- 167 

3 1 6 

SAMPLE r Y P E  (LENGTH,m) 

1 

CNG: :; 7 t  

A M 3 t  I f  

LOCATION NOTES 

WOC? u SLOE C F  wGS7 44- 

0 ( 4 t q P L f  RLWC / * E r n  1 
3 ~ , ~ 1 , t  rils q (  - Q&- - 1 6 7  -: - f 2.6 6 
D , V  v P ; e  6% 

 fa,^,^ 2 -  c/. yOK - ( 6  7 .  t - 1?,1 3 /-Y 

V P  ~n P T ~  PC Y 3 3 r )  - 2 , r ~  / P Y  / < I S :  

I  1 1 1 1 1  

~k mr9r0~ LRKL 

' ' &/J= " 

t 

5 

- ?;c: 

$~WL? & <  q/ -T)c-  /A': - / - .3* . - -1 A 7  

P Y  O < ‘ ~ , H /  A< D J ~ ~ F W L P ' ~ ~ E O  c?-/Z4j\,-T 4 9  

$rXf NC-ej,' * 
M A ~ ~ - T v E  & E ~ / * N  A N B F ? ; ~ ~ ~  .- . (/P To 5 T- pf i  

' . A l / F  N >ee ) 6 - z N b @  C P Y  ( <  1 % )  

C I L / L P  ~)-dlCrff 1 - 6  - 
S f i C  4+ / i l - l ) K -  / C % - i -  1 3 1 Z  6 9 .  U P  To (0% Pf I 

, p v t  5 9 4  

A5  ABRL-E 

1 

- '31260 

/ a 5 A cove 

.J 

/ 

/ 1 '  

% % g a  
$ 8 :  

1 

, J T  c.,- . I 
I 
I a 

R ~ ' I  S ~ T E  6 5  PCVVE 

I 

I 

I 
'1 1 

I I I  
I l l  

1 ( / I  1 
I I I I 

I I I I I I I I  I -- t eht  <,.- - 4 4 , -  - a,-"-7 r e  A ,  - 0  p .,., ' I 

&n/o€ ;I 7F 

I 
rq / v& ji T E  

I 

vt#  .'/ S u  c#vS m,Q $g: Uc f& y / w c * '  A ~ E ~ L  rf. 

b v ~ ~ p ~ ~ - :  ( u L D ~ )  t w c u n ~  L O C ~ L L ; .  -:.*rfi r y  1 4  (*\ 

CF/I'P e C a e ( $  1-0 *.- 

1 I I 
6 5  agfive I' I 

I 1  1 

I 

AND: (7'7f ~ A M E  ,q< q t - 0 ~  - l e a -  :31 ;%1  

n ~ ~ c ; i r c  9 s  ~ / - D ( < - I ~ ? c ~ 7 f i ~ ~ .  m & A m i 7 E  4 rVcrUt *~v  

I 

1 
I / 

/ 
?1130 

' 3 ' 3 . 3 1  

" 3 1 ~ 3 2  

$2 r~ 

AC 

45  q-OCVE 

As ~ E P ~ E  

I  

/ 

# 

I 

/ 

:'31'133 n-5 ~ W M  1 ' I /  I 1 



KEEWATIN EJ~GINEERING INC. 
ROCK SAMPLES 

Results Plotted By: 
Map: NTS: 
Dote: JUWE 7-'4 '* 1 Surface/ Undergrou 

I I REP. I SAMPLE TYPE(LENGTH,~)( . I I 

I AMPLE .. ROCK 
-3MBER LOCATION NOTES 

fit - c k -  16.4 

SAMPLE DESCRIPTION 



KEEWATIN ENGINEERING INC. 
ROCK SAMPLES 

Results Plotted By: 
Map: NTS: 
Date: 3 5  'A1  surface/ Undergroun 

M I:: SAMPLE DESCRIPTION 

. . 
LOCATION NOTES 



KEEWATIN ENGINEERING INC. 
ROCK SAMPLES Results Plotted By: 

Map: NTS: 
Date: ,)WC: 30 ' q (  Surfact/ Undergrout 

REP. 
SAMPLE 
NUMBER 

/ 

:AMPLE .. 
.UMBER 

,4 / -7< lL.2 

L - l 3 1 ~ ~ ( 7  

- 
LOCATION NOTES 

L v L L - E ~ ?  (RFE, pd,44u $ ; J ? (  ,\ 

ROCK 
TYPE 

/ ~ A f f  * 
L/O LCA df 

A l ~ i P f i I t  - 6  

SAMPLE DESCRIPTION 
. 

. . 
j A / . ~ t  4 5  q / - r ) & - -  (67 - C - I 3 ( ~ 4 /  

 IF/\^. A( q / -  O t r .  t t ?  [ -  # * $ I  2 5.=f 

[ P E P  +-,eoS$ /.5h, 

SAMPLE TYPE (LENGThm) 

AND( 5.: Tf 

A N O ~ J J T ~ ~  

I 

f . [ 3 / J  (1 5 

f 

w 
Sf- 
/C 

I 

I 

/ 

I 

=///LC 4 s  fl-op../C;? . C - 6 q g 0  
t n Z P  f l c R d s 5  1.6 

A ~ o t s l T f ,  d 5% P p   AIL^ M ! - c * e / ( ~ f l , '  

( ' < '% ) 
C#J P P / P n S I  r -o * 

3 5  , 4 ~ f l ( / f  

I 

- 

/ 

A 

C )  

/ 

. 
1 

--- 

I 

% Y g u  
0 9 8 1  

. I 

I 

vrJ-- r-~-"'Y-"-C1.c7-.rrcrr-.- 
P ,  . .r 

n5 R > r ' V E  

PS flufiyc 

I I I I I  
/ 

t 
o 

/ I 

t / 

I 
I 

I 

I 

I 
I 

1 ,  I 
I I 
I I 
I 

I 
I 

I l l  

- 7 . -  

I 

- -- 
. 7r-- . - - -z-- - -  





: lect: ic 
eo ( ~ r i d ) : - L  
I lectors: 

KEEWATIN ENGINEERING INC. 
ROCK SAMPLES 

Results Plotted By: 
Map: NTS: 
Date: "'/4/7 i ~ ,  .- S u r f a c e  Undergroun 



- - 

KEEWATIN ENGINEERING INC. 
1 b? ROCK SAMPLES 

~ ject :  Results Plotted By: 
(Grid): LfMAQ& LAICE 5C75 Map: 

1 
. NTS: 

I lectors: C- K . Date: 2, / 27/3j S u r f a c e  Undcrgror 



- ..- i 

K EEWATIN EIuGINEERI~~~ INC. 

I . ROCK SAMPLES 
Results Plotted By: 

J Map: NTS: 
Date: 2% /.7/+1 S u r f a c e  Undergro 
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ALL SOIL SAMPLES 

l a b  Au Ag Cu Pb Zn A s  Sb Mo 
SAMPLE IDENTIFIER code ppb PPm PPm PPm PPm PPm PPm PPm 



LEMARE PROJECT ( 1 6 7 )  1991 ASSAY A N D  GEOCHEM RESULTS 
ALL SOIL SAMPLES 

l a b  Au Ag Cu Pb Zn A s  Sb Mo 
SAMPLE IDENTIFIER code p p b  PPm PPm PPm PPm PPm PPm PPm 
-----------------------------------------------------------------.------- 



LEMARE PROJECT (167) 1991 ASSAY AND GEOCHEM RESULTS 
ALL SOIL SAMPLES 

l a b  Au A 9  Cu P b  Zn A s  S b  Mo 
SAMPLE IDENTIFIER code ppb PPm PPm PPm PPm PPm PPm PPm ........................................................................ 



LEMARE PROJECT (167) 1991 A S S A Y  AND GEOCHEM RESULTS 
ALL SOIL SAMPLES 

lab Au Ag Cu Pb Zn A s  Sb Mo 
SAMPLE IDENTIFIER c o d e  ppb PPm PPm PPm PPm PPm PPm PPm ........................................................................ 



LEMARE PROJECT (167) 1 9 9 1  ASSAY AND GEOCHEH RESULTS 
ALL SOIL SAMPLES 

lab Au A 9  Cu P b  Zn A s  S b  Mo 
SAMPLE IDENTIFIER c o d e  ppb PPm PPm PPm PPm ppm Ppm PPm ........................................................................ 



LEMARE PROJECT ( 1 6 7 )  1 9 9 1  A S S A Y  AND GEOCHEM RESULTS 
ALL SOIL SAMPLES 

lab Au Ag Cu Pb Zn As S b  Mo 
SAMPLE IDENTIFIER c o d e  ppb PPm PPm PPm PPm PPm PPm PPm ........................................................................ 







LEMARE PROJECT ( 1 6 7 )  1991 ASSAY AND GEOCHEM RESULTS 
ALL SOIL SAMPLES 

lab Au A 9  Cu Pb Zn As Sb Mo 
SAMPLE IDENTIFIER code ppb PPm PPm PPm PPm PPm PPm PPm ........................................................................ 



LEMARE PROJECT (167) 1 9 9 1  ASSAY AND GEOCHEM RESULTS 
ALL SOIL SAMPLES 

l a b  Au A!3 Cu Pb Zn A s  S b  Mo 
SAMPLE IDENTIFIER code p p b  PPm PPm PPm PPm PPm PPm PPm 



LEMARE PROJECT ( 1 6 7 )  1991 ASSAY AND GEOCHEM RESULTS 
ALL SOIL SAMPLES 

l a b  Au Ag Cu Pb Zn A s  Sb Mo 
SAMPLE IDENTIFIER code p p b  PPm PPm PPm PPm PPm PPm PPm ........................................................................ 



LEMARE PROJECT (167) 1991 ASSAY AND GEOCHEM RESULTS 
ALL S O I L  SAMPLES 

lab Au Ag Cu Pb Zn As Sb Mo 
SAMPLE IDENTIFIER code ppb PPm PPm PPm PPm PPm PPm PPm ........................................................................ 





LEMARE PROJECT ( 1 6 7 )  1 9 9 1  ASSAY AND GEOCHEM RESULTS 
ALL SOIL SAMPLES 



LEMARE PROJECT ( 1 6 7 )  1991 ASSAY A N D  GEOCHEM RESULTS 
ALL SOIL SAMPLES 

l a b  Au Ag Cu Pb Zn A s  Sb Mo 
SAMPLE IDENTIFIER code ppb PPm PPm PPm PPm PPm PPm PPm ........................................................................ 



LEMARE PROJECT (167) 1991 ASSAY AND GEOCHEM RESULTS 
ALL SOIL SAMPLES 

lab Au A 9  Cu Pb Zn A s  Sb Mo 
SAMPLE IDENTIFIER code ppb PPm PPm PPm PPm PPm PPm PPm ........................................................................ 



LEMARE PROJECT ( 1 6 7 )  1 9 9 1  ASSAY AND GEOCHEM RESULTS 
ALL SOIL SAMPLES 



LEMARE PROJECT (167) 1991 ASSAY AND GEOCHEM RESULTS 
ALL MOSS MAT AND STREAM S I L T  SAMPLES 

lab Au Ag Cu P b  Zn A s  Sb Mo 
SAMPLE IDENTIFIER code ppb PPm PPm PPm PPm PPm PPm PPm ........................................................................ 





LEMARE PROJECT ( 1 6 7 )  1991 ASSAY AND GEOCHEM RESULTS 
ALL MOSS MAT AND STREAM SILT SAMPLES 



LEnARE PROJECT (167) 1991 ASSAY AND 

ALL ROCK SAMPLES 
01 02 

lab Cu I n  
SAMPLE IDENTIFIER code 
--- ...................... 
91 AT 167 R 125226 B 
91 AT 167 R 125227 B 
91 AT 167 R 125228 8 
91 CK 167 C 125229 B 
91 CK 167 C 125230 B 
91 CK 167 C 125231 B 



ALL ROCK SAflPLES 
01 02 03 

l a b  Cu In 2n SAU 
SAHPLE IDENTIFIER code X X X gltonne .................................................... 
91 AB 167 C 125403 B 0.04 
91 AB 167 C 125404 B 0.06 
91 AB 167 C 125405 B 0.05 
91 AB 167 C 125406 0 0.02 
91 AB 167 C 125407 0 -0.01 
91 AB 167 C 125409 B 
91 AB 167 C 125410 B 
91 A0 167 C 125411 B 
91 AB 167 C 125413 B 
91 AB 167 C 125414 B 
91 AB 167 R 125416 B 
91 AB 167 R 125417 B 
91 CK 167 R 125957 B 
91CK167R125976 B 
91 CK 167 R 125977 B 
91 CK 167 R 125978 B 
91 CK 167 R 125979 B 
91 CK 167 R 125980 B 
91 CK 167 R 125981 B 
91 CK 167 R 125982 B 
91 AB 167 C 126042 B 2.95 -9 -9 
91 A9 167 C 126043 B 0.52 -9 -9 
91 AB 167 C 126044 B 2.18 -9 -9 
91 AB 167 C 126045 B 0.24 -9 -9 
91 AH 167 C 126046 B 0.13 -9 -9 
91 AB 167 C 126047 B 
91 AB 167 C 126048 B 
91 AB 167 R 126049 B 0.12 -9 -9 
91 AB 167 R 126050 B 
91 AB 167 R 126076 B 
91 AB 167 R 126077 B 
91 AB 167 R 126080 B 
91 AT 167 F 126138 B 0.24 -9 -9 
91 AT 167 F 126139 B 
91 AT 167 R 126140 B 0.73 13.32 -9 
91 AT 167 R 126141 B 
91 AT 167 R 126142 B 0.27 -9 22.02 
91 AT 167 R 126143 B 0.13 -9 -9 
91 AT  167 R 126144 B 0.15 -9 -9 
91 AT 167 R 126145 B 
91 AT 167 R 126148 B 
91 AT 167 R 126149 B 0.15 
91 AT 167 R 126150 B 
91 AT 167 R 126151 B 
91 AT 167 R 126152 B 
91 AT 167 R 126153 B 
91 AT  167 R 126154 0 
91 AT 167 F 126155 0 
91 AT 167 R 126156 B 
91 AT 167 R 126157 B 
91 AT  167 F 126158 B 
91 AT 167 R 126159 B O.tl 



LEHARE PROJECT (1671 1991 ASSAY AND GEOCHEM RESULTS 
ALL ROCK SAHPLES 

01 02 03 
lab C u  Zn Zn $AU Au Ag C u  Pb 

S A H P L E I D E N T I F I E R  code 1 X 1 gltonne ppb ppn p p r  pPm ................................................................................. 
91 AT 167 R 126159 H 0.107 0.5 1087 6 
91 AT 167 R 126160 B -5 -0.2 66 6 
91 A 1  167 R 126161 B -5 -0.2 12 7 
91 DK 167 R 131251 B -5 -0.2 59 10 
91 DK 167 R 131252 B -5 -0.2 3 5 
91 DK 167 C 131253 B -5 -0.2 106 13 
91 DK 167 C 131254 B -5 -0.2 53 13 
91 DK 167 C 131255 B -5 -0.2 34 11 
91 DK 167 C 131256 B 11 -0.2 B 12 
91 DK 167 C 131257 B 33 -0.2 15 16 

91 DK 167 C 131258 B -5 -0.2 14 10 
91 DK 167 C 131259 B 0.12 -5 -0.2 1133 16 
91 DK 167 C 131259 H 0.128 0.1 1097 15 

91 DK 167 C 131260 B -5 -0.2 380 13 
91 DK 167 C 131261 B 0.72 -5 0.2 6192 15 
91 DK 167 C 131261 H 0.72 0.7 6654 10 

91 DK 167 C 131262 B -5 -0.2 877 19 
91 DK 167 R 131263 B 11 -0.2 28 29 
91 DK 167 C 131264 8 -5 -0.2 185 15 
91 DK 167 C 131265 B -5 -0.2 52 18 
91 DK 167 C 131266 B -5 -0.2 55 17 
91 DK 167 C 131267 B -5 -0.2 178 18 
91 DK 167 C 131268 B -5 -0.2 216 18 
91 DK 167 C 131269 B 7 -0.2 950 16 
91 DK 167 C 131270 B 0.2 7 -0.2 1037 14 
91 DK 167 C 131270 H 0.204 0.1 1845 15 
91 DK 167 C 131271 B -5 -0.2 44 8 
91 DK 167 C 131272 B -5 -0.2 76 6 
91 DK 167 C 131273 0 8 0.2 756 31 
91 DK 167 C 131274 B 6 -0.2 40 31 

91 DK 167 C 131275 B -5 -0.2 202 7 
91 DK 167 C 131276 B -5 0.2 156 29 
91 DK 167 C 131277 B -5 0.5 439 22 
91 DK 167 C 131278 B 6 0.3 445 10 
91 DK 167 C 131279 B -5 0.4 575 10 
91 DK 167 C 131280 B -5 -0.2 180 14 
91 DK 167 C 131281 B -5 0.3 145 15 
91 DK 167 C 131282 B -5 0.6 854 15 
91 DK 167 C 131283 8 -5 -0.2 135 11 
91 DK 167 C 131284 B 18 -0.2 12 12 
91 DK 167 C 131285 B -5 -0.2 7 5 
91 DK 167 C 131286 B 8 -0.2 5 6 
91 DK 167 R 131287 B -5 -0.2 4 5 
91 DK 167 R 131288 B -5 -0.2 2 12 
91 DK 167 R 131289 B -5 -0.2 8 20 
91 DK 167 R 131290 B -5 -0.2 547 12 
91 DK 167 R 131291 B -5 -0.2 302 10 
91 DK 167 C 131292 B -5 -0.2 533 11 
91 DK 167 C 131293 B -5 -0.2 454 12 
91 DK 167 C 131294 B -5 -0.2 20 20 
91 DK 167 C 131295 B -5 -0.2 28 14 
91 DK 167 C 131296 B -5 -0.2 19 11 

Sb Ho 
PP' PP' ------------- 

1 1 
-5 -1 
-5 -1 
-5 1 
-5 -1 
-5 -1 
-5 -1 
-5 -1 
-5 -1 
-5 6 
-5 4 
-5 30 

1 28 
-5 2 
-5 -1 

1 1 
-5 5 
-5 3 
-5 6 
-5 4 
-5 2 
-5 2 
-5 2 
-5 1 
-5 3 

1 1 
-5 - 1  
-5 5 
-5 10 
-5 2 
-5 28 
-5 49 
-5 61 
-5 63 
-5 22 
-5 20 
-5 I 2  
-5 20 
-5 3 
-5 10 
-5 3 
-5 3 
-5 2 
-5 2 
-5 3 
-5 1 
-5 -1 
-5 3 
-5 2 
-5 2 
-5 2 
-5 2 



LEHARE PROJECT (167) 1991 ASSAY AND GEOCHEH RESULTS 
ALL ROCK SAHPLES 

01 02 03 
l a b  Cu Zn Zn tAU Au Ag Cu Pb Zn A5 Sb Ho 

SAHPLEIDENTIFIER code X X 2 gltonne ppb ppr ppr ppr ppr ppr ppr ppr 

91 DK 167 R 131297 
91 DK 167 R 131297 
91 IH 167 C 131301 
91 IH 167 C 131302 
91 IN 167 C 131302 
91 IH 167 C 131303 
91 IH 167 C 131303 
91 IH 167 C 131304 
91 IH 167 C 131304 
91 IH 167 C 131305 
91 IH 167 R 131306 
91 IH 167 R 131306 
91 IH 167 R 131307 
91 Ifl 167 R 131308 
91 I n  167 R 131308 
91 IH 167 R 131309 
91 IH 167 F 131310 
91 In 167 R 131311 
91 IH 167 R 131312 
91 IN 167 R 131313 
91 IH 167 R 131314 
91 IH 167 R 131314 
91 IH 167 R 131315 
91 IH 167 C 131316 
91 11 167 C 131316 
91 In 167 c 131317 
91 If! 167 C 131317 
91 IH 167 C 131318 
91 IH 167 R 131319 
91 IH 167 R 131320 
91 IH 167 R 131320 
91 In 167 R 131321 
91 IH 167 R 131322 
91 In 167 R 131322 
91 rn 167 R 131323 
91 In 167 R 131325 
91 If! 167 R 131326 
91 In 167 R 131327 
91 IH 167 R 131327 
91 IH 167 R 131328 
91 If! 167 R 131329 
91 IH 167 R 131330 
91 IN 167 R 131330 
91 IH 167 R 131331 
91 IH 167 R 131332 
91 It! 167 R 131333 
91 It! 167 f 131334 
91 1H 167 R 131337 
91 IH 167 R 131339 
91 In 167 R 131340 
91 Ifl 167 R 131341 
91 IH 167 R 131342 



LEHARE PROJECT (167) 1991 ASSAY AND GEOCHEH RESULTS 
ALL ROCK SAHPLES 

01 02 03 
lab Cu Zn Zn SAU Au Ag 

SAMPLE IDENTIFIER code X X % gltonne p p b  p p r  

91 IH 167 R 131343 B 17 0.3 
91 IH 167 R 131344 B -5 -0.2 
91 IH 167 R 131345 B -5 -0.2 
91 IH 167 R 131346 B -5 -0.2 
91 11 167 R 131347 B 10 -0.2 
91 IW 167 R 131348 B -5 -0.2 
91 IH 167 f 131349 B 94 -0.2 
91 IW 167 R 131350 B -5 -0.2 
91 IH 167 R 131351 B -5 -0.2 
91 rn 167 R 131352 B -5 -0.2 
91 IH 167 R 131353 B -5 -0.2 
91 IH 167 R 131354 B -5 -0.2 
91 IH 167 R 131355 B -5 -0.2 
91 IH 167 R 131356 B -5 -0.2 
91 IN 167 R 131357 B -5 -0,2 
91 IH 167 R 131358 B 5.96 154 10.7 
91 IH 167 R 131358 n 6-93 14.3 
91 IH 167 R 131359 B -5 -0.2 
91 IH 167 R 131360 B -5 -0.2 
91 IH 167 F 131361 B -5 -0.2 
91 IH 167 R 131362 B 7 -0.2 
91 IW 167 R 131363 B -5 -0.2 
91 IH 167 R 131364 B -5 -0.2 
91 IW 167 R 131365 B -5 -0.2 
91 IH 167 R 131366 B -5 -0.2 
91 IW 167 R 131367 B 17 2.6 
91 IH 167 R 131368 B -5 -0.2 
91 Jtl 167 C 131451 B -5 -0.2 
91 JH 167 C 131452 B -5 -0.2 
91 JH 167 C 131453 B -5 -0.2 
91 JH 167 C 131454 0 -5 -0.2 
91 JH 167 C 131455 B -5 -0.2 
91 JH 167 C 131456 B -5 -0.2 
91 Jfl 167 C 131457 B -5 -0.2 
91 JH 167 C 131458 B -5 -0.2 
91 Jtl 167 C 131459 B -5 -0.2 
91 JH 167 C 131460 B -5 -0.2 
91 Jn 167 C 131461 B -5 -0.2 
91 JH 167 C 131462 B 0.29 -5 0.2 
91 JH 167 C 131463 B 0.63 -5 0.6 
91 JW 167 c 131464 B 0.54 -5 1.0 
91 ~n 167 c 131465 B 0.19 -5 0.2 

91 JH 167 C 131466 B -5 -0.2 
91 JH 167 C 131467 B -5 -0.2 
91 JH 167 C 131468 B 0.14 -5 0.4 
91 JH 167 C 131469 B 6 -0.2 
91 JH 167 c 131470 B 10 0.4 
91 JH 167 C 131471 B 13 -0.2 
91 JH 167 c 131472 B 22 -0.2 
91 JH 167 C 131473 B 16 -0.2 
91 JH 167 C 131474 B 8 -0.2 
91 JH 167 C 131475 B -5 -0.2 

Cu 
PP' 

.-------- 

3578 
463 
33 1 
4 
7 
3 

2454 
20 
8 
20 
335 
269 
45 
10 
658 

20000 
53137 
516 
600 
34 
12 
22 
34 
315 
1139 
16104 
590 
30 
12 
71 
48 
19 
52 
157 
56 
187 
30 
36 

2695 
5842 
5051 
1668 
846 
75 1 
1267 
403 
310 
896 
349 
485 
265 
25 1 



LEHARE PROJECT (167) 1991 ASSAY AND GEOCHEN RESULTS 
ALL ROCK SAMPLES 

01 02 03 
lab Cu Zn Zn tAU Au Ag 

SAHPLEIDENTIflER code % X Z gltonne ppb ppr  

91 JH 167 C 131476 B -5 -0.2 
91 JH 167 C 131477 B 12 -0.2 
91 JH 167 C 131478 B -5 -0.2 
91 JN I67 C 131479 B 6 -0.2 
91 JH 167 C 131480 B 0,13 6 -0.2 
91 JN 167 C 131401 B 6 -0.2 
91 JH 167 C 131482 B -5 0.4 
91 JH 167 C 131483 B 36 0.2 
91 JH 167 C 131484 B -5 -0.2 
91 JH 167 C 131485 B -5 -0.2 
91 JH 167 C 131486 B -5 -0.2 
91 JH 167 C 131487 B -5 -0.2 
91 JH 167 C 131488 0 -5 -0.2 
91 JH 167 C 131489 B -5 -0.2 
91 Jn 167 C 131490 B 0.14 6 -0.2 
91 JH 167 C 131491 B 6 -0.2 
91 JH 167 C 131492 B 8 -0.2 
91 JH 167 C 131493 B -5 -0.2 
91 JH 167 C 131494 B 0.23 6 -0.2 
91 ~n 167 c 131495 B 0.14 -5 -0.2 
91 ~n 167 c 131496 B 0.14 -5 -0,2 
91 JH 167 C 131497 B -5 -0.2 
91 JH 167 c 131498 B -5 -0.2 
91 JH 167 C 131499 B -5 -0.2 
91 JH 167 C 131500 B 0.6 8 0.2 
91 167 475903 n 0.03 1.0 
91 167 475904 H 0,Ol 0.9 
91 167 475905 t! 0.05 4.0 
91 167 475906 H 0.02 2.1 
91 167 475907 n 0.02 0.6 
91 167 475908 I! 0.01 0.3 
91 167 475909 n 0.01 1,4 
91 167 475910 H 0.02 0.8 
91 167 475911 n 0.01 1.0 
91 167 475912 H 0.01 0.1 
91 167 475913 n 0.02 0.6 
91 167 475914 t4 0.02 0.2 
91 167 475915 H 0.01 0.5 
91 167 475916 H 0.01 0.4 
91 167 475917 n 0.02 1.7 
91 167 475918 H 0.01 26.0 
91 167 475919 H 0.01 0.3 
91 167 475929 ti 0.01 0.4 
91 167 475930 fl 0.02 0.6 
91 167 475935 H 0.01 0.7 
91 167 475936 ti 0.02 0.8 
91 167 475937 N 0.02 1.6 
91 167 475938 H 0.01 1.2 
91 167 475939 H 0.01 0.6 
91 AB 167 $ 475940 H 0.02 1.1 
91 AB 167 $ 475941 H 0.01 0.8 
91 AB 167 $ 475942 H 0.03 1.5 

Pb In As Sb No 

PPB PP' PP' PP' PP' 
,------------------------------------ 

-2 168 -5 -5 -1 
-2 222 -5 -5 -1 
-2 130 -5 -5 -1 
-2 53 13 -5 -1 
-2 55 9 -5 2 
2 55 8 -5 1 
-2 49 -5 -5 1 
4 54 20 -5 11 
-2 65 -5 -5 -1 
-2 55 -5 -5 -1 
-2 54 6 -5 -1 
-2 76 6 -5 -1 
-2 121 20 -5 1 
-2 141 14 -5 1 
-2 115 16 -5 2 
-2 82 29 -5 1 
-2 104 28 -5 -1 
14 83 36 -5 -1 
22 74 38 -5 1 
-2 79 21 -5 -1 
-2 86 40 -5 3 
-2 78 40 -5 2 
-2 56 38 -5 3 
-2 89 13 -5 - 1  
-2 161 14 -5 -1 
24 10 B 1 10 
23 10 1 1 1 
13 6 13 1 10 
7 4 17 1 5 
3 5 16 1 8 
5 4 14 1 4 
61 B 47 2 63 
13 64 1 1 3 
20 106 20 1 4 
2 6 13 1 4 
19 47 1 1 1 1  
13 47 1 1 3 
20 17 1 1 6 
35 9 1 1 3 
1 1  134 1 1 1 
22 12 56 3 25 
10 22 48 1 1 1  
9 26 1 1 2 
20 6 75 1 30 
4 1 1 1 6 

1 1  52 30 19 3 
5 15 19 1 10 
8 67 1 1 5 
18 1 1  4 1 15 
15 61 34 1 3 
14 14 8 1 16 
1 1  23 60 3 15 



LEHARE PROJECT (167) 1991 ASSAY AND GEOCHEH RESULTS 
ALL ROCK SAHPLES 

01 02 03 
l a b  Cu Zn Zn %AU Au Ag Cu Pb Zn As Sb Ho 

SAHPLEIDENTIFIER code X X X gl tonne ppb ppr ppr ppr  ppr  ppr  ppr ppr 
............................................................................................................. 
91 AB 167 % 475943 H 0.04 0.6 138 1 59 1 1 2 
91 AB 167 % 475944 H 1 1.3 83 17 24 32 1 5 
91 AB 167 % 475945 H 1 0.8 27 4 8 1 1 2 
91 167 910006 H 3 1.5 68 15 204 1 1 1 

01 Cu AA-LL 
02 Zn AA 
0 3 I n  TITRE 

t = slabbed samples f r o8  prev ious ly  analysed f i e l d  s i t es .  
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PETROGRAPHIC REPORT ON 26 SPECIMENS FROM THE LEMARE PROPERTY 
ON VANCOUVER ISLAND, BRITISH COLUMBIA 

Report for: Arne Birkeland Oct. 14, 1991 
Keewatin Engineering Inc. 
800-900 W. Hastings St. 
Vancouver, B . C . Invoice attached 
V6C 1E5. 

SAMPLES SUBMITTED: 
ARL301-305, 308-310A,Bt311-313, 315, 319, 322, 325-327, 

SUMMARY : 
The Lemare property lies at the northern end of 

Vancouver island; west of the producing Island Copper mine 
and along strike on a regionally mineralized trend similar 
to the 1sland Copper belt. On the property, several zones 
(respectively the Culleet Creek Zone, including the Gorby 
and Boris showings, the North and South Lake zones on an arm 
of Lemare Lake, and the South Gossan Zone) extend southeast 
from tidewater at Harvey Cove to the south end of Lemare 
Lake. This petrographic work was undertaken in order to 
unravel some of the cryptic alteration types exposed on the 
property, particularly in the major South Gossan Zone, where 
phyllic, argillic, and advanced argillic alteration types 
were suspected. Previous work by the B.C. Geological Survey 
included four thin sections and some X-ray diffraction which 
confirmed that kaolinite and pyrophyllite were present, but 
not alunite (instead the sulfate was gypsum: Andre 
Panteleyev, pers. comm., 1991). 

The rocks submitted (individual petrographic reports 
for each section are appended) are apparently all volcanic 
in origin, although some are so highly altered as to be of 
dubious protolith. Most were probably mafic volcanics 
(basalt to basaltic andesite) but a few may have been as 
felsic as dacite (ARL315, 337, and possibly 342). The main 
mafic volcanic types are: porphyritic ?flow (ARL302, 304, 
339, 340); fine grained ?flow (ARL319, 325, 338, 341; 335 is 
amygdular) and fragmental (ARL301, 303, 305, 322, 326, 327, 
336). The rest are classed as intensely hydrothermally 
altered (ARL310A/Bt 311, 312, 313), breccia (ARL308, 342) or 
semi-massive pyrite (ARL309). Strong to intense quartz 
stockworking is noted in ARL322, 338, 339, 340, 341 and 342. 

Alteration in these rocks is generally strong (well- 
developed and pervasive) and ranges from propylitic through 
argillic and ?advanced argillic (depending on X-ray 
confirmation of mineral species such as pyrophyllite) to 
potassic, phyllic and silicic. These alteration types fit 
roughly with the classifications used in the field, as 
depicted on the 1:5000 scale map appended to this report. 
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After the petrographic analysis presented here (lacking X- 
ray diffraction confirmations), the rocks may be tentatively 
grouped as follows: 

Propylitic (ARL302, 304, 315, 335, 341). This includes 
the type classed as propylitic but not the field type "apple 
green silicifiedw; the former is dark green and 
characterized by epidote-chlorite and pyrite while the 
latter is pale green, very hard and typically composed of 
chlorite-Kspar-quartz f sericite and may contain pyrite and 
chalcopyrite; magnetite was found in one sample (315) and 
noted in the field in 341 but not in section. K-spar in the 
former (315) is apparently primary sanidine; the latter does 
not contain K-spar 

Argillic-advanced argillic (ARL305, 310B, 311, 312, 
313, 325, 326). Most of these samples are white to buff or 
creamy in hand specimen and lack primary texture, indicating 
very strong alteration. This includes samples like 305 
composed of quartz-?clay-FeTi oxides and most of the rest 
listed above, consisting of quartz-?pyrophyllite-?diaspore- 
?kaolinite-?prehnite-rutile. The question marks indicate 
that X-ray confirmation of these species is badly needed, 
and is recommended, before confidence can be attached to 
this class (pyrophyllite and muscovite are indistinguishable 
in thin section, but important in separating advanced 
argillic from phyllic alteration; diaspore is an unusual 
mineral not often seen in thin section). Clay minerals 
tentatively identified in thin section appear to be 
kaolinite (as expected in argillic-advanced argillic 
alteration: Beane and Titley, 1981, p. 236). The chalky 
white weathering of some rocks in the Culleet Creek and Lake 
Zones appears to be due to bleaching (possibly replacement 
by clay) of chlorite, although the rock also becomes soft, 
suggesting that feldspars are also attacked by clay. 
Sulfate minerals (alunite, gypsum) were not seen in thin 
section except possibly in ARL311. Several samples (ARL309, 
327) appear to straddle the transition from advanced 
argillic to phyllic (although this again reflects the 
difficulty of separating muscovite from pyrophyllite in thin 
section). 

Potassic (ARL322, 336, 338, 339, 340, 342) are 
characterized by intense fine-grained ?replacement of 
original plagioclase by feathery K-feldspar (suspected in 
thin section, but the extent was not realized until 
confirmed by staining of the off-cut slabs with sodium 
cobaltinitrite). Field relations indicate that the K-spar 
is secondary, with felsic rocks possibly more susceptible to 
K-spar alteration. However, the K-spar is not obviously 
associated with any chalcopyrite mineralization, and in fact 
where chalcopyrite is seen it appears to be associated with 
quartz, and in particular sericite, in veins cross-cutting 
the ?secondary K-feldspar. 

Phyllic (ARL301, 303, 308, 319). These samples contain 
the standard quartz-sericite (muscovite)-pyrite assemblage 
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(again, assuming the sericite is correctly identified; X-ray 
confirmation is recommended). Minor K-spar on fractures and 
therefore probably secondary is found in 301 and 303. 

Bilicic (ARL310At 337) contain quartz f muscovite, 
?prehnite, hydrobiotite (a common mineral at Island Copper) 
and (in 337) K-spar, although the K-spar is not clearly 
associated with copper mineralization. Others listed with 
the potassic and propylitic groups (ARL338-342) contain 
significant quartz (f sulfide) stockworks and so may be 
transitional to the silicified group. 

The best copper mineralization appears (in thin 
sections) to be found in the apple-green material; this plus 
the suggestion of potassic zone indicator minerals that 
characterize "mafic porphyryw deposits like Island Copper or 
Tanam5 in the Phillipines, such as magnetite (and hornblende 
and biotite: not seen in thin section but listed in the 
field notes), plus hydrobiotite (characteristic of the 
transitional phyllic-potassic zone) is similar to alteration 
types at Island Copper and suggestive of a lithocap (buried 
deposit) situation on the Lemare property. Although the 
areas with highest Cu geochemistry (Culleet Creek Zone, Lake 
Zone) have extensive potassic alteration, the secondary K- 
feldspar does not seem to be directly related to 
chalcopyrite. Also, these areas appear to be peripheral to 
the most highly altered zone (South Gossan Zone), suggesting 
they could represent "leakagem around the edges of a system 
centered on the South Gossan Zone. Note that the advanced 
argillic alteration prominently exposed in the South Gossan 
Zone tends to overprint or destroy primary mineralization, 
while the phyllic alteration may contribute large amounts of 
sulfide that leachs copper out of the weathered rocks. 

Thus the South Gossan Zone could zone downwards into 
better-grade copper mineralization with decreasing amounts 
of muscovite, pyrophyllite, clay and pyrite and increasing 
amounts of albite + K-spar, hydrobiotite/biotite, quartz, 
?magnetite and hornblende, and chalcopyrite. This still 
appears to be the priority target. However, the peripheral 
zones, if the apparent potassic alteration proves unrelated 
to coppper mineralization, could also zone downwards into 
increasing silicic and/or biotite-magnetite-amphibole 
alteration with associated higher-grade chalcopyrite 
mineralization; they are also worthy of follow-up. 

Craig H.B. Leitch, Ph.D, P.Eng. 
(604) 921-8780 or 666-4902 

Reference cited: 
Beane, R.E., and Titley, S.R. (1981): Porphyry copper 

deposits, Part 11. Hydrothermal alteration and 
mineralization; Economic Geology, 75th Anniv. Vol., pp. 
235-269. 
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