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SUMMARY 

At the request of Swannell Minerals Corporation, Reliance 
~eological Services Inc carried out an exploration program 
consisting of rock, stream sediment and heavy mineral sampling 
surveys, and geological mapping on the JOH property during July 
1991. 

The JOH property comprises five contiguous mineral claims 
totalling 98 units in the Johanson Lake area of the Omineca 
Mining Division. The property is situated approximately 270 
kilometers north northwest of Fort St James, B.C., and is 
accessible by road. 

The claims lie in the regionally extensive Mesozoic Quesnel Belt. 
In the Johanson Lake district, Triassic Takla volcanic rocks are 
intruded by Triassic-Jurassic alkaline stocks and Cretaceous 
Hogem Batholith. The alkalic plutons of the Quesnel Belt 
commonly host porphyry copper-gold deposits. 

Previous work consisted of regional aeromagnetic and silt 
sampling surveys completed in the early 1970's. Three magnetic 
highs corresponding with alkaline plutons were identified. Silt 
samples from several streams were anomalous in copper. 

The property is underlain by a porphyritic andesite, andesitic 
tuff intruded by monzonite-diorite stocks and dykes. pyrite and 
chalcopyrite mineralization is found in quartz veins, stringers, 
and dry fractures, and is disseminated in intrusive rocks. 

1991 exploration identified copper/gold mineralization in rocks 
in three areas. Each area corresponds to a magnetic high and 
intrusive-volcanic contact zones. Assays returned values up to 
0.128 oz/ton gold and 7425 ppm copper. 

Silt samples from five streams were anomalous in copper. Results 
correlated well with 1971 sampling. 

Further work consisting of grid establishment, geological 
mapping, rock and soil sampling, and magnetic VLF-EM surveys has 
been recommended to establish targets for followup work. 

Reliance Geological Services- lnc. 
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1. INTRODUCTION 

This report was prepared at the request of Swannell Minerals 

corporation to describe and evaluate the results of a geological 

and geochemical program carried out by Reliance Geological 

Services Inc on the JOH property in the Johanson Lake area of 

the Omineca Mining District, British Columbia. 

The field work was undertaken for the purpose of evaluating the 

potential of the property to host porphyry copper/gold deposits. 

Field work was carried out from July 27 to July 29, 1991, by 

Roger Kidlark (geologist), George Sivertz (geologist), Nigel 

Luckman (geological engineer) and Andrew McIntosh, (geologist), 

under the supervision of Peter Leriche, B.Sc., P.Geo., and Mark 

Rebagliati, P.Eng. 

This report is based on published and unpublished information and 

the maps, reports and field notes of the crew listed above. 

Reliance Geological Services Inc. 



2. LOCATION, ACCESS and PHYSIOGRAPHY 

The JOH property is situated in the Omineca Mining Division in 

the Johanson Lake area, approximately 270 kilometers northwest 

of Fort St. James (Figures 1 and 2). 

The claims are located on Map Sheet NTS 94D/9, at latitude 56' 

34 ' North, longitude 126' 09 West, and between UTM 6271500 m and 

6275500 m North, and UTM 302000 m and 309000 m East. 

Road access is via the Omineca Mining Road from Fort St James to 

Johanson Lake (approximately 450 km). Alternative access is via 

float plane to Johanson Lake. 

The property is on mountainous terrain with moderate to steep 

slopes rising from approximately 1444 meters to 2400 meters. The 

area is sparsely forested with spruce and pine at lower 

elevations, and scrub fir and alpine vegetation above 

approximately 1600 meters. 

Recommended work season is mid-June to early October. 
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3. PROPERTY STATUS 

The property consists of 5 C O ~ ~ ~ ~ U O U S  mineral claims (Figure 2) 

in the Omineca Mining Division. The claims are registered in the 

name of Major General Resources Ltd and have been optioned to 

Swannell Minerals Corporation. 

Details of the claims are as follows: 

Record 
Claim Number Units Record Date Expirv Date 

JOH 1 12369 
JOH 2 12370 
JOH 11 12456 
JOH 12 12457 
JOH 13 12458 

20 1 Aug 1990 1 Aug 1992 
20 21 Aug 1990 21 Aug 1992 
20 21 Aug 1990 21 Aug 1992 
20 21 Aug 1990 21 Aug 1992 
18 21 Aug 1990 21 Aug 1992 

Total 98 

The total area covered by the claims is 2450 hectares, or 6050 

acres, allowing for overlap. ..-- 

The writers are not aware of any particular environmental, 

political or regulatory problems that would adversely affect 

mineral exploration and development on the JOH property. 

Reliance Geological Services Inc. 
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4. REGIONAL GEOLOGY 

(from Rebaqliati, 1991) 

The JOH property lies within the regionally extensive early 
Mesozoic Quesnel Belt. This 35 km wide belt extends 
northwesterly for 1200 km and includes equivalent rocks of the 
Upper Triassic-Lower Jurassic Takla, Nicola, and Stuhini Groups 
(Mortimer, 1986) (Figures 3 and 4). To the west, deformed and 
uplifted Permian Cache Creek Group rocks are separated from the 
Quesnel Belt by the Pinchi Fault Zone. To the east, the Manson 
Fault Zone separates this belt from the uplifted Proterozoic/ 
early Paleozoic Wolverine Metamorphic Complex, and the 
Mississippian-Permian Slide Mountain and Cache Creek Groups 
(Garnet, 1978). 

In the Mt Milligan - Johanson Lake district, the Takla Group 
volcanics are dominated by subaqueous alkalic to subalkalic dark 
green tuffs and volcanic breccias of andesitic and basaltic 
composition, interbedded with pyroxene porphyritic flow rocks of 
similar composition. Intercalated bedded tuffs and argillites 
are subordinate. Black argillites interfinger with volcanic 
rocks to the east and west of the central volcanic core. 
Locally, thick successions of maroon colored lahars suggest the 
presence of emergent subaerial volcanic centres. 

The volcanic-sedimentary strata of the Quesnel Belt are locally 
intruded by alkaline syenite, monzonite, and diorite batholiths, 
stocks and dykes. In the Quesnel Belt, most intrusions are 
considered coeval and comagrnatic with late Triassic-early 
Jurassic volcanism. Many of the stocks lie along linear trends 
which are interpreted to reflect fault zones which have localized 
volcanism and associated stock emplacement. 

The Hogem ~atholith of Early ~urassic to Cretaceous age is the 
largest body of intrusive rock within the Omineca Mountains 
(Armstrong and Garnett 1973) (Figure 4). Takla Group volcanic 
and sedimentary strata are intruded by the north-south elongate 
batholith which is, in part, truncated along its western margin 
by the Pinchi Fault. Numerous satellitic plutons flank the 
eastern margins of the batholith. 

Reliance Geological Services Inc. 
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TABLE 1 

SOUTHERN HOGEM BATHOLITH: l NTRUSlVE ROCK DlVlSlONS 

PHASES 

PHASE 111 
LOWER 

CRETACEOUS 

MIDDLE 
JURASSIC 

LOWER 
JURASSIC 

PHASE l . 
LOWER ' 

JURASSlC 
TO 

UPPER 
TRiASSl C 

DIVISIONS 

CHUCHI 
SYENITE 
- 

NJCKLING CREEK 
SYENITE 

COMPLEX 

HOG EM 
GRANOOIORITE 

HOG EM 
BASIC 
SUITE 

ROCK VARIETIES s 
-EUCOCRATIC GRANITE, Ahskitm I 

1 

LEUCOCRATIC SYENITE 
-- 

ZOLIATED SYENITE 

3RANODlORlTE. QUARTZ MONZONITE. 
minor T w l i m .  C h m ~  Diorim. 
Qlum Moruonim. Granitm 

NATION LAKES PLAGIOCLASE PORPHYRY 
(a) Momontto 
(b) Monzodlorito 

DIORITE. minor G.bbro. Rlroxenirs. 
Hornb lmdia i. . . .  - . I 

\ 
PHASE u 

. Hogem batholith i n m s k  phases in r th f i on  to  penual plutonic rock d*n i fkar ion 
bi ter I.U.G.S, 1973). 

4 c 



The complexity of the Hogem Batholith is characterized by rock 
units ranging in composition from diorite to granite. Lithologic 
changes are rapid to gradational at all scales of mapping. 

Garnett, who used the I.U.G.S. classification of 1973 as shown 
in Table 1 on the following page, described three phases within 
the Hogem Batholith. 

The earliest, Phase I, contains the more basic phases, including 
pyroxenite, gabbro, diorite, monzodiorite, monzonite, and the 
ttHogem Granodioritew, and accounts for two-thirds of all rock 
types mapped. The Hogem Granodiorite is a distinctive 
leucocratic felsic division, predominantly quartz diorite in 
composition, but also comprising quartz monzodiorite, quartz 
monzonite and, more rarely, quartz diorite, tonalite and granite. 

The Phase I1 syenites, such as the Duckling Creek complex, (with 
migmatitic, compositionally banded, and intrusive varieties) and 
the leucocratic Chuchi (quartz) syenite, are reported to be 
intrusive into Phase I rocks. 

Phase I11 rocks include leucocratic varieties (including aplites, 
pegmatite, varieties of granite, quartz syenite and alaskite) . 
These rocks may be represented by leucocratic late-stage dykes 
cutting units of Phases I and 11. 

Numerous porphyry copper prospects occur throughout the Hogem 
Batholith. 

The alkalic plutons of the Quesnel Belt commonly host porphyry 
copper deposits, which are increasingly being recognized as an 
important source of gold. It has also been recently recognized 
that related failed porphyry systems (those that did not form 
copper deposits) also have the potential to generate disseminated 
gold deposits (eg: QR and the 66 Zone at Mt Milligan). 

Reliance Geological Services Inc. 



The volcanic strata on all of the JOH property claims are 
intruded by alkalic plutons. Some of these plutons are reported 
to display some of the geological characteristics which are 
related to the formation of gold-rich porphyry copper deposits 
in the Quesnel Belt. 

Many auriferous porphyry copper prospects are under active 

exploration within the Quesnel Belt, and the following deposits 

have been identified: 

Gold-Copper Porphyry Deposits 
Quesnel Belt 

British Columbia 

Property 
No. of Reserves/Mineral Inventor x Deposits ~ o ~ p e r  (x10~lbs) Gold (x10 02) 

In Production: 

Copper Mountain (Cassiar) 5 1,600 .910 

Afton (Teck) 2 680 .970 

Exploration/Development Stase 

Mt. Polley (Imperial Metals) 2 

Galore Creek 
(Hudsons Bay et al) 8 

Red Chris (Noranda) 2 

Lorraine (Kennco) 2 

Mt. Milligan (Continental 2 
Gold/Placer Dome) 

Kemess (El Condor) 2 

Reliance Geological Services Inc. 



PREVIOUS WORK (Figure 5) 

During the early 1970 Is, the claim area was explored by the UMEX- 

Wenner Gren Joint Venture. Stream drainages were silt sampled 

and the property was covered by part of a large regional 

aeromagnetic survey. 

The aeromagnetic survey identified anomalies correlating with 

three alkaline plutons intruding Takla Group volcanic strata. 

Two of the intrusions are mapped as monzonites and the other is 

mapped as a diorite. 

Copper stream sediment geochemical anomalies are associated with 

the dyke-like diorite intrusion on the west side of the property 

and with the southern monzonite stock. 

Copper mineralization is reported in volcanic rocks near the 

diorite intrusion west of Darb Lake and just south of the 

monzonite stock on the JOH 12 claim. A grab sample (#14940) of 

hornfelsed volcanic rock collected by the claim staker from a 

site near the northwest corner of the JOH 11 claim contained 2288 

ppm copper, 1200 ppb gold, 8.3 ppm silver and 161 ppm arsenic. 

Reliance Geological Services Inc. 
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6. 1991 WORK PROGRAM 

Done under B.C.M.E.M.P.R. Approval Number 

PRG - 1991 - 1300202 - 4 - 5502 

6.1 Methods and Procedures 

A program of heavy mineral sampling, silt sampling, rock sampling 

and reconnaissance geological mapping was carried out on the JOH 

property. 

Reconnaissance geological mapping was performed over the property 

at a scale of 1:10,000 (Figure 6). 

Twenty-one rock samples were collected, sent to Min-En 

Laboratories (Min-En) of North Vancouver and analyzed for gold 

and thirty elements, using fire assay and ICP techniques. See 

Appendix A for rock sample descriptions, and Appendix B for 

analytical reports and methods. 

Twenty-three silt samples were collected from streams that drain 

the property, and were sent to Min-En for gold and thirty element 

analysis using fire assay and ICP techniques. 

Twenty-three heavy mineral samples were collected from streams 

on the property. These samples, 12 to 15 pounds of -4" stream 
sediments, were sent to Min-En for heavy mineral concentration 

and separation. The non magnetic portion of the concentrate was 

analyzed for gold and thirty elements, using fire assay and ICP 

techniques. 

Reliance Geological Services Inc. 



6.2 Property Geoloqy (Figure 6) 

6.2.1 Litholoqies 

The majority of the property is underlain by Takla volcanics 

which consist of a sequence of porphyritic andesite and 

banded tuff. The time stratigraphic sequence of the 

volcanics is not known. 

Andesite (Unit 1A) - Generally a dark green to grey colored 
pyroxene porphyry unit. Phenocrysts of pyroxene up to 0.3 

cm in length occur within a fine grained to aphanitic 

groundmass. Lenses and nodules of pyrite are common. 

Tuff (Unit 1B) - Generally a light to dark grey colored, 
banded, very fine grained to aphanitic rock unit. Fine 

grained pyrite and malachite occur along flow bands. 

A monzonite stock intrudes Takla volcanics northeast of the 

south end of Johanson Lake. 

A complex diorite to monzonite stock (Darb Stock) intrudes 

Takla volcanics along a ridge west of Darb Lake. 

Diorite dykes crosscut Takla volcanics at the southwestern 

corner of the claim group. 

Monzonite (Unit 3) - The porphyritic hornblende monzonite is 
quartz poor, medium grained, equigranular, and contains 

phenocrysts of K-spar up to 10 mm in length. 

Within 300 meters of the contact, the Takla volcanics have 

been hornfelsed and contain bands of amphibolite. 

Reliance Geological Services Inc. 



The Darb Stock (unit 2) is a northwest trending elongate body 

located on a ridge due east of Darb Lake. The stock consists 

of a diorite along the ridge top and a monzonite along the 

western flank of the ridge. 

The diorite is fine grained, quartz poor, and equigranular. 

Hornblende shows minor chloritic alteration, plagioclase 

crystals show traces of quartz alteration and epidote is 

common. 

The monzonite is quartz poor, fine grained, salmon colored, 

and may be a differentiate of the diorite. 

Large xenoliths of partially assimilated chloritized Takla 

volcanics are common within the stock. 

The northwest trending ridge west of Darb Lake is extensively 

intruded by diorite plugs and dykes. 

The Takla volcanics are strongly altered to coarse grained 

amphibolites in the area of the intrusive rocks. The diorite 

bodies are locally chloritized and carbonatized, and commonly 

average 3 to 4% fine grained disseminated pyrite. 



6.2.2 Mineralization 

Three types of mineralization were observed: 

a) Disseminated chalcopyrite (malachite), pyrite and/or 

molybdenite in quartz veins and stringers (example, 

MRO1) ; 

b) Chalcopyrite and pyrite along dry fractures (examples, 

KRO1, NROl to 05) ; 

c) Disseminated chalcopyrite (malachite) and pyrite in 

intrusive rocks (examples, WR05, WR06, MR06) . 

6.3 Geochemistry (Figure 6) 

6.3.1 Rock Geochemistry 

The following rock samples contain potential economic grade 

values in copper (above 1000 ppm) and/or gold (above 300 

PP~) Complete rock sample descriptions are shown in 
Appendix A. 

Sample# Type Width Cu Au Description 
(cm) (PP~> (PP~/ 

J091-KRO1 Float - 1011 3 Boulder along Stream 6, 
east of Johanson Lake. 
Chalcopyrite, pyrite, 
molybdenite along dry 
fracture. 

KR04 Chip 30 1762 1 Northeast corner of JOH 
12; headwaters of Stream 
6. Limonitic hornfelsed 
andesite with stringers 
of pyrite. 

11 
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Sample# Type Width Cu Au Description 
(cm) (PP~) (PP~/ 

oz/ton) 

NRO 1 Select 

NR02 Select 10 2726 

NR03 Select 10 1527 

NR05 Select 10 1761 

Chip 

Chip 

Float 

Select 

Chip 

Same area as KR04. From 
malachite inf illed 
fractures within 
chloritic, potassically 
altered monzonite. 

Same area as KR04. Same 
description as NRO1. 

Same area as KR04. Same 
description as NRO1. 

Same area as KR04. 
Chalcopyrite, malachite 
in fracture with a 
chlorite altered 
monzonite. 

Along Stream 2. Strongly 
pyritized (5-8%) Takla 
volcanic. 

Southern JOH 2 claim. 
~isseminated chalcopyrite 
with fracture coating 
malachite in monzonite 
dyke. 

Southern JOH 2 claim. 
Disseminated chalcopyrite 
(1-2%) in hornblende- 
epidote band in monzonite 
subcrop. 

Southern JOH 2 claim. 
Pyrite stringer and trace 
chalcopyriteinmalachite 
and limonite-stained 
hornblende diorite. 

Headwaters of Stream 3. 
~imonite and malachite 
stained quartz vein in 
diorite. 

Reliance Geological Services I nc. 



Anomalous values in copper and/or gold from rocks have 

defined three areas. The first area is in the northeast 

corner of the JOH 12 claim at the headwaters of Stream 6. 

Five samples (NROl, 02, 03, 05, KR04) were anomalous in 

copper, ranging from 1527 to 3329 ppm Cu. Mineralization 

consists of malachite and minor chalcopyrite in fractures 

within monzonite. 

The second area is in the southern part of the JOH 2 claim, 

near the southern claim boundary. A complex contact zone 

between a monzonite and an andesite contains mineralized 

shear zones associated with monzonite-diorite dykes. 

Disseminated chalcopyrite is also found within hornblende 

diorite. Samples WR05, WR06, MR06 yielded copper values of 

1939, 3953 and 7425 respectively. WR06 assayed 0.029 oz 

Au/t . 

Sample MRO1, from a 60 cm quartz vein at a lake at the 

headwaters of Stream 3, assayed 3479 ppm Cu and 0.128 oz 

Au/t . 

6.3.2 Stream Sediment Geochemistry 

Sampled streams were labelled Streams 1 to 8 (Figure 6). 

Based on a visual examination of the values, above 200 ppm 

Cu and above 50 ppb Au is considered anomalous. Copper 

results range up to 377 ppm. Samples collected from Streams 

3, 4, 5, 6 and 7 are all anomalous. The above streams drain 

roughly 50% of the property area. 

Gold values range up to 162 ppb. Four samples were 

anomalous, three of which came from Stream 4 and correlate 

with high copper numbers. 

Reliance Geological Services Inc. 



6.3.3 Heavv Mineral Geochemistry 

The non magnetic heavy mineral portion was analyzed for Au 

by fire assay and by multi element ICP. 

Gold is anomalous above 100 ppb. Three isolated anomalies 

come from Streams 1, 7 and 8. The highest result of 1070 ppb 

(Stream 1) comes from downstream of an anomalous rock sample 

(#14940) which assayed 2288 ppm Cu, 1200 ppb gold, 8.3 ppm 

silver and 161 ppm arsenic. 

Copper ranged from 13 to 197 ppm. Values are considered to 

be more representative in stream sediments than in heavy 

mineral samples because copper ions tend to migrate to 

lighter gangue minerals. No copper results from heavy 

minerals were considered significant. 

Reliance Geological Services Inc. 



7 .  DISCUSSION OF RESULTS 

The target deposit on the JOH property is a porphyry copper/gold 

deposit similar to the Mt Milligan deposit, (200 km to the south) 

and other deposits in the Quesnel Belt. At Mt Milligan, 

monzonite porphyry stocks intrude Takla andesitic volcanic rocks. 

The stocks and enclosing volcanics are extensively potassium 

metasomatized. The potassic alteration zone hosts stockwork 

veins and disseminated chalcopyrite, pyrite and minor bornite. 

The potassic alteration zone is surrounded by an asymmetric 

propylitic alteration zone. 

No well defined propylitic or potassic alteration zones have been 

located on the JOH property to date, although the 1991 survey 

defined copper and gold mineralization over a large area. 

The three areas defined from rock sampling (Section 6.3.1) 

correspond to large magnetic highs and an alkaline intrusive - 
volcanic contact zone. The three areas could be part of a large 

copper/gold bearing porphyry system. 

Copper anomalies in stream sediment samples correlate well with 

anomalous results from 1971 sampling. At least 50% of the 

property area drains into streams with high copper values. 

The whole claim area warrants further geological mapping and 

geochemical sampling to determine the extent of alteration and 

copper/gold mineralization. 

Reliance Geological Services Inc. 



8. CONCLUSIONS 

The writers conclude that the JOH property has potential to host 

porphyry copper/gold deposit for the following reasons: 

The subject property lies within the Mesozoic Quesnel Belt, 

which hosts several porphyry copper/gold deposits; 

The geological environment, diorite-monzonite stocks 

intruding Takla volcanic rocks, is favorable; 

Copper/gold mineralization has been outlined in 3 areas; 

Anomalous copper/gold in stream sediments indicates that 

further mineralization may be present. 

Reliance Geological Services Inc. 



RECOMMENDATIONS 

The magnetic portion of the heavy mineral samples should 

be spot assayed for gold. If gold is found associated 

with magnetite, then all samples should be analyzed. 

Establish grids over the northeast JOH 12 claim, 

southern area of the JOH 2 claim, and the west part of 

the JOH 1 claim. Line spacings should be 100 m, with 

station spacings at 50 m. 

Perform geological mapping and rock sampling over the 

grid. ~ystematically map and sample the unexplored 

areas of the property. 

Soil sample the grids in areas covered in overburden or 

talus. 

Perform magnetic/VLF-EM surveys over the grid areas. 

Contingent upon favourable results from Phase I, Phase I1 would 

consist of further gridwork, mapping, geochemical sampling and 

induced polarization surveys to establish drill targets. 
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ITEMIZED COST STATZMENT 
JOH PROJECT 

Project Preparation $ 150 

Mobilization & demobilization $ 525 

consulting $ 630 

Field Crew: 
Project Geologist $ 325/day x 2.5 days $ 812 
(R. Kidlark, July 27,28,29/91) 
Field Geologists (3) $ 275/day x 7.5 days $2,062 $ 2,875 
(G.Sivertz, N.Luckman, A.McIntosh, 
July 27,28,29/91) 

Field Costs: 
Helicopter 1.0 hrs @ $ 670/hr 
Communications $ 5O/day x 2.5 days 
Expediting 
Food & Accommodation $ 70/day x 10 days 
Supplies $ 18/day x 10 days 
Freight 
Vehicles ( 1) $ 70/day x 2.5 days 

Assays & Analysis: 
23 heavy mineral samples @ $47/sample 

(heavy mineral separation, FA/AA for 
Au and multi-ICP of non magnetic portion) 

23 silt samples @ $16/sample 
(rocks & silts, FA/AA for 
Au and multi ICP) 

21 rock samples @ $17/sample 

Report Costs: $ 1,800 

Administration incl. Overheads & Profit $ 985 

Sub-total $10,821 

plus 7% G.S.T. 

Total $11,578 
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APPENDIX A 

ROCK SAMPLE DESCRIPTIONS 

DARB PROPERTY 

SAMPLE NO. DESCRIPTION ~~ (a) 

D B 9 1  KROl 

KR02 

KRO 3 

Chip sample from a hematitic, 
fine grained to aphanitic and 
well banded tuff unit. Averaging 
about 10% fine grained disseminated 
pyrite. 

Chip sample from a 10 cm wide 
salmon colored aplite dyke. 
The dyke contains a 5 cm milky 
white colored quartz vein in 
its centre. 

chip sample from a dark green 
colored, and fine grained to 
aphanitic, Takla Andesite. 
Disseminated pyrite, chalcopyrite 
and malachite occur along dry 
fracture (locally up to 4%). 

Chip sample from a dark green 
colored and fine grained to 
aphanitic Takla andesite. 
Disseminated pyrite, chalcopyrite 
and malachite occur on dry 
fracture near the contact with 
a diorite. 

Chip sample from a hematitic shear 
zone in Takla andesite near the 
contact with a diorite. T h e  shear 
strikes 54', dips vertically and 
contains disseminated chalcopyrite 
and malachite. 

Float. Rusty milky white quartz 
containing traces of disseminated 
malachite. 

Float. Equigranular, fine to 
medium grained Hornblende- 
biotite-diorite containing 
traces of disseminated malachite. 
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SAMPLE NO. DESCRIPTION Wm-rH (a) 

Chip sample from a rusty, 
milky white colored quartz 
vein containing traces of fine 
grained disseminated pyrite. 
The vein is situated in a shear 
zone and strikes at 64' and dips 
80' West. 

Chip sample from a fine to medium 30 
grained, dark grey colored and 
fine to medium grained hornblende 
diorite. the lithologic unit 
contains very fine grained 
disseminated pyrite and chalcopyrite. 
Dry fractures contain malachite. 
Intense epidote along dry fractures. 

Same description as KR09. 

chip sample from a rusty and vuggy 
quartz vein containing fine grained 
disseminated pyrite. 

Same description as KR09, but also 
contains traces of molybdenite. 

Same description as KR09. 

Same description as KR09. 

Chip sample from a rusty quartz 
vein containing traces of fine 
grained malachite. The vein 
strikes at 165' and dips 65' West. 
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SAMPLE NO. DESCRIPTION wmrH (a) 

DB91 WROl 

WR02 

WR08 

WR09 

WRlO 

Quartz vein float, pyrite, 
limonite, minor chalcopyrite. 

Sheared Takla crystal tuff, 
with quartz-carbonate veining, 
disseminated pyrite, malachite 
staining. 

Sheared, carbonatized diorite 
dyke with disseminated pyrite. 
Strikes 035~/vertical and is 
5 meters wide. 

Fractured, foliated, pyritized 
chloritic andesite. 

Diorite with disseminated pyrite. 
~oliated, chloritized. From 3 m 
wide shear zone trending 150°/v. 

Quartz vein, limonite stain. 
Minor chalcopyrite, pyrite, 
malachite. Vein strikes 120°, 
dips 10~-50~ to southwest. 

~iorite foot wall rock from 
northwest end of quartz vein 
described above. contains 3-4% 
pyrite, abundant chlorite. 

Sheared, pyritized diorite dyke. 
3-4% pyrite. 150 meters south of 
southeast vein outcrop. 

Quartz vein containing limonite, 
10% pyrite, magnetite, possible 
sphalerite. Vein strikes 112/82 S. 

Strongly sheared plagioclase 
porphyry (subvolcanic diorite?) 
from shear zone trending 146~. 
5-8% pyrite, limonite. 

Similar material to WR10, 25 m 
to southeast from same shear zone 

Weakly foliated hornblende granite 
containing 2-3% pyrite, limonite 
on fractures . 

float 

float 

1 m 
chip 

float 

1 m 
chip 

2.5 m 
chip 

30 
chip 

30 
chip 

22 
channel 

2 m 
chip 

1 m 
chip 

1 m 
chip 
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SAMPLE NO. DESCRIPTION wmI'H (cm) 

DB91 MROl 

MR02 

MR03 

MR04 

MR05 

MR06 

MR07 

Sheared Takla pyroxene porphyry. 
4-5% pyrite. 

Subcropping Takla pyroxene 
crystal tuff with 10% pyrite, 
intense limonite. 

Rusty silicified moderately 
sheared light green tuff. 
2-5% pyrite. Trace chalcopyrite? 

Identical to MROl but no chalco- 
pyrite was seen. 

Rusty quartz carbonate alteration 
in interbedded chloritic tuff and 
limestone. 2-5% pyrite. 

Rusty quartz vein in Takla crystal 
ash tuff. 1-2% pyrite. 

Fine grained felsic dyke. 2-5% pyrite. 
2-5% epidote, trace magnetite. Weak 
limonite stain. 

Medium to light green pyritic ash 
tuff. Abundant moderate limonite 
stain. 

Large quartz vein 1-2 m thick, 
100 m long. Strong limonite stain. 
<1% pyrite blebs with chalcopyrite. 
Hosted in hornblende diorite. 
Sample is biased towards sulphides. 

Rusty pyritic Takla augite porphyry. 
Approx. 5% pyrite. Close to contact 
with granodiorite, 

,Malachite stained diorite in float. 
Diorite is strongly altered with 
abundant epidote and K-spar 
stringers. 

50 

1 m 

10 
chip 

10 
chip 

10 
chip 

30 
chip 

100 
chip 

chip 

40 
chip 

chip 



SAMPLE NO. DESCRIPTION b7-mTH (a) 

MR11 

DB91 NROl 

Malachite stained diorite with 15 
numerous epidote stringers, chip 
minor chalcopyrite in stringers, 
and moderate limonite stain. 
- In outcrop approximately 5 m 
upslope from volcanic contact. 

Same as MR10. 

A chip sample across a 1 cm 
wide quartz and potassium 
feldspar vein in Takla volcanics. 
Iron staining around margin of vein. 
Disseminated fine grained pyrite 
in volcanic at margins of vein. 

A chip sample from a gossanous 20 
zone 1.5 m wide in Takla Volcanics. 
Malachite staining present in fractures. 

A chip sample from a 30 cm wide 30 
gossanous zone in Takla volcanics. 
Malachite staining present in fractures. 

A select sample of malachite 
in Takla volcanics. 

A select sample from a monzonite 10 
intrusive. Malachite stain on a 
fracture in the intrusive. Epidote 
is also present in the fracture. 
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SPECIALISTS IN MINERAL ENVIRONMENTS 
CHLMISTS ASSAXliS. ANALYSIS ' GI O(:IifMlSlS 

VANCOUVER OFFICE: 
705 WEST 15TH STREET 
NORTH VANUXNl%. 8.C. CANADA V7M IT2 
EcE~'WNE (604) 980-5814 OR (604) 988-4524 
FAX (604) 980-9621 

SMITHERS LAB.: 
3 176 TAROW ROAD 
SMITHERS. BC. CANADA VQ12NO 
1ELEPHONE (604) 847-3004 
FAX (604) 847-3005 

bate: AUG-07- 9 1 
Copy 1. kt666LiCTI BkULO6ICAL, VANCOUVER, E.C. 

2. icELlFil.rCi ~ E O L F ~ I C A L ,  VfiNCOUVER! B.C. 

..e hereby certify the following Assay  of 4 ROCK samples 
submitted AUG-01-91 by PETER LERICHE. 



COMP: R E B A G L I A T I  GEOLOGICAL 
PROJ: 727 DARB 
:lTN: M.REBAGLIATI /P .LERICHE 

DB91 KRO1 
DB91 KRO2 
D B 9 l  K R 0 3  
D B 9 l  KR04  
DB91  KR05 
DB91  K R 0 6  
DB91  K R 0 7  
DB91  KRO8 
D B 9 l  K R 0 9  
0 8 9 1  KR10 
D B 9 1  K R l 1  
DB91  K R l 2  
0 8 9 1  KR13 
DB91  KR14 
0 8 9 1  KR15 
D B 9 l  VROl  
DB91  VR02 
0 8 9 1  VR03 
DB91  WR04 
D B 9 l  VROS 
D B 9 l  V R 0 6  
D B 9 1  WR07 
DB91  V R 0 8  
DB91  VRO9 
D B 9 1  V R l O  
DB91  VR11 
D B 9 l  WR12 
D B 9 1  VR13 
D B 9 1  WR14 
D B 9 l  NRO1 
D B 9 l  NR02 
D B 9 l  NR03 
D B 9 1  NR04 
D B 9 1  NR05 
DB91  NR06 
DB91  MRO1 
DB91 MRO2 
DB91 MR03 
D B 9 1  MR04 
D B 9 l  MR05 
D B 9 l  H R 0 6  
D B 9 l  MR07 
D B 9 l  MR08 
D B 9 l  MRO9 
D B 9 l  MRlO 
D B 9 l  MR11 

MIN-EN LABS - I C P  REPORT 
7 0 5  WEST 15TH ST., NORTH VANCOUVER, B.C. V M  1 1 2  

( 6 0 4 ) 9 8 0 - 5 8 1 4  OR ( 6 0 4 ) 9 8 8 - 4 5 2 4  

F I L E  NO: l V - O 7 7 ? - R ~ 1 + 2  
DATE: 9 1 / 0 8 / 0 7  

+ ROCK * (ACTtFZl\ 





REBAGLIATI  GEOLOGICAL 
727 DARB 
M.REBAGLIATI /P .LERICHE 

MIN-EN LABS - ICP REPORT 
7 0 5  VEST 1 5 T H  S T . ,  NORTH VANCOUVER, B.C.  V7M l T 2  

( 6 0 4 ) 9 8 0 - 5 8 1 4  OR ( 6 0 4 ) 9 8 8 - 4 5 2 4  

F I L E  NO: 1 V - 0 7 7 3 - H J 1  
DATE: 9 1 / 0 8 / 1 3  

HH NON MAG (ACT : F 3 l l  



MINERAL 
EN VIRONMENTS 

--LABORATORIES Dlvtslon ot Assayers Corp. ~ d .  

Samples are dried @ 95 C and when dry are crushed on a jaw 
crusher. The 1/4 inch output of the jaw crusher is put 
through a secondary roll crusher to reduce it to - 1/8 inch. 
The whole sample is then riffled on a Jones Riffle down to 
a statistically representative 300 - 400 gram sub-sample 
(in accordance with Gyfs statistical rules). This 
sub-sample is then pulverized on a ring pulverizer to 95% 
minus 120 mesh, rolled and bagged for analysis. The 
remaining reject from the Jones Riffle is bagged and stored. 

Samples are fire assayed using one assay ton sample weight. 
The samples are fluxed, a silver inquart added and mixed. 
The assays are fused in batches of 24 assays along with a 
natural standard and a blank. This batch of 26 assays is 
carried through the whole procedure as a set. After 
cupellation the precious metal beads are transferred 
into new glassware, dissolved, diluted to volume and mixed. 

These aqua regia solutions are analyzed on an atomic 
absorption spectrometer using a suitable standard set. 
The natural standard fused along with this set must be 
within 3 standard deviations of its known or the whole set 
is re-assayed. Likewise the blank must be less than 0.015 
g/tonne . 

OFFICE AND LABORATORIES: PHONE: (604) 980-5814 (604) 988-4524 
15 WEST FIFTEENTH STREET, NORTH VANCOUVER, B.C. TELEX: VIA USA 7604067 

I -  4NADA V7M IT2 FAX: (604) 980-9621 



MINERAL 
ENVIRONMENTS 
LABORATORIES Dlvlslon ot Assayem ~orp.  ~ d .  -.. 

HEAVY MINERAL SAMPLING AND CONCENTRATION PROCEDURE .................................................. 
FOR ASSESSMENT FILING ..................... 

In the field-a large sample is collected from stream sediments 
or soils that will yield a minimum 0.5 kg of the desired mesh 
fraction to be concentrated. 

Samples are processed by Min-En Laboratories at 705 West 
15th St., North Vancouver, B. C., employing the following 
procedures. 

After drying and sieving of the desired fraction, 0.4 kg is 
transferred into a centrifuge flask and mixed with tetrabromoethane 
(S.G. 2.97) to centrifuge down the heavy fraction. This heavy 
fraction is cleaned and dried. 

The clean heavy mineral fraction is separated into magnetic 
and non-magnetic fractions and the percent of each is reported 
with the analytical data. 

Both these magnetic and non-magnetic heavy mineral 
fractions can be analyzed using standard analytical techniques. 

OFFICE AND LABORATORIES: PHONE: (604) 980-5814 (604) 988-4524 
'05 WEST FIFTEENTH SFREET, NORTH VANCOUVER, RC. TELEX: VIA USA 7601067 
>ANADA V7M IT2 FAX: (604) 980-9621 



d l  
MINERAL 

ENVIRONMENTS 
LABORATORIES --Qlvls!on- of. Aseayers Corp. L!d. 

ANALYTICAL PROCEDURE REPORT FOR ASSESSMENT WORK: ................................................ 
PROCEDURE FOR TRACE ELEMENT ICP ............................... 

Ag, Al, As, B, Ba, Be, Bi, Ca, Cd, Co, Cu, 
Fe, K, Li, Mg, Mn, Mo, Na, Ni, PI Pb, Sb, 
Sr, Th, U, V, Zn, Ga, Sn, W, Cr 

Samples are processed by Min-En Laboratories, at 705 West 
15th Street, North Vancouver, employing the following procedures. 

After drying the samples at 95 C, soil and stream sediment 
samples are screened by 80 mesh sieve to obtain the minus 
80 mesh fraction for analysis. The rock samples are 
crushed by a jaw crusher and pulverized on a ring mill pulverizer. 

0.50 gram of the sample is digested for 2 hours with an aqua 
regia mixture. After cooling samples are diluted to 
standard volume. 

The solutions are analyzed by computer operated Jarrall Ash 
9000 ICAP or Jobin Yvon 70 Type I1 Inductively Coupled 
Plasma Spectrometers. 

.II-W * I -  -.,"I- 

-> 4" - -.-, ".--..- 

OFFICE AND LABORATORIES: PHONE: (604) 980-5814 (604) 988-4524 
'05 WEST FIFTEENTH STREET, NORTH VANCOUVER, B.C. TELEX: VIA USA 7601067 
2ANADA WM IT2 FAX: (604) 980-9621 




