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1. SUMMARY 

The KLAW 2 to 12 and NORN claims, comprising 199 units, are located approximately 

90 km north of Fort St. James in north-central B.C. The claims are owned by Noranda 

Exploration Company Limited and were explored under option in 1991 by BP Resources 

Canada Limited. 

From early July to early August, 1991, BP carried out 24.5 line-kms of linecutting, 20.6 

line-kms of IP-resistivity survey, geologic mapping and rock sampling, and diamond 

drilling comprising one drill hole of 121.9 m length. 

(, ,) 

The property is underlain by a number of phases of alkalic plutonic rocks which 

comprise the southeastern extremity of the Upper Triassic-Lower Jurassic Hogem 

Batholith. These intrusions cut co-magmatic alkalic to intermediate augite and 

plagioclase-phyric flows and tuffs of the Takla Group. 

Widespread fracture-controlled propylitic alteration, accompanied by pyrite, pyrrhotite 

and rare chalcopyrite mineralization, is present in Takla Group rocks along the southern 

contact of the batholith. As well, narrow, structurally controlled, high-grade occurrences 

of chalcopyrite with locally enhanced gold values, are present within an alkali gabbro- 

diorite phase of the Hogern in the northeastern portion of the claims. 
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IP-resistivity surveys in the southern portion of the claims delineated a large chargeability 

anomaly trending east-west over 1200 m with a north-south width of approximately 500 

m. 

One drill hole tested the eastern periphery of this chargeability anomaly and intersected 

plagioclase porphyritic monzonite with 1-3 % pyrite and 2-4% pyrrhotite. While copper 

values are low, a relatively high gold background of 10-40 ppb is evident. 

To the west, the anomalous zone is largely overburden-covered and remains untested. c; 
The geophysical character of the anomaly changes westward and therefore warrants 

additional drill testing. 

Selected samples of high-grade copper mineralization, intersected by Noranda's 1989 

drilling on the KLAW 3, 8 and 9 claims, were submitted for Pt-Pd analysis with negative 

results. 

A total of $36,800 has been applied as assessment and upon acceptance will maintain all 

claims to their due dates in 1993. 
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2. LOCATION and ACCESS 

The KLAW 2 to 12 and NORN claims lie on the north side of Chuchi Lake 

approximately 90 km north of Fort St. James, B.C. (Fig. 1). The claim area is centred 

at 55O13' north latitude and 124'35' west longitude within NTS map-sheets 93N/lW, 

Access to the property is via secondary logging roads leading west from the Fort St. 

James - Germansen Landing all-weather gravel road. While the eastern and southwestern 

/' -\ 
portions of the claim area have been logged and are road-accessible, the remainder of the 

L J  
property must be traversed on foot. 

3. TOPOGRAPHY and VEGETATION 

Within the claim area, relief is moderate with elevations rising from 870 m a.s.1. at 

Chuchi Lake to over 1800 m a.s.1. in the northwestern portion of the claims. The main 

streams drain southeasterly across the property. 

Vegetation consists of pine, spruce and fir in timbered areas and black spruce, balsam 

and alder in marshy areas. Approximately 15% of the claim area was clear-cut in the 

late 1970's with subsequent reforestation. 
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4. CLAIMDATA 

The KLAW 2 to 12 and NORN claims, comprising 199 contiguous units, were staked 

from 1987-1990 and are wholly-owned by Noranda Exploration Company Limited (Fig. 

2). Claim details are listed below. 

CLAIM 
NAME 

KLAW 2 
KLAW 3 
KLAW 4 
KLAW 5 
KLAW 6 
KLAW 7 
KLAW 8 
KLAW 9 
KLAW 10 
KLAW 11 
KLAW 12 
NORN 

UNITS 
RECORD 
NUMBER 

CLAIM 
GROUP 

KLAW 2 
KLAW 2 
KLAW 2 
KLAW 6 
KLAW 6 
KLAW 7 
KLAW 2 
KLAW 2 
KLAW 7 
KLAW 6 
KLAW 6 
KLAW 6 

CURRENT EXPIRY 
DATE* 

DEC. 03, 1993 
DEC. 03, 1993 
DEC. 02, 1993 
NOV. 25, 1993 
NOV. 25, 1993 
DEC. 04, 1993 
JUNE 28, 1993 
JUNE 28, 1993 
AUG. 17, 1993 
AUG. 21, 1993 
AUG. 21, 1993 
OCT. 22, 1993 

The KLAW 6 and 7 groups were registered on August 15, 1991, while the KLAW 2 

group was registered on November 13, 1991. 

*Pending approval of applied assessment. 

5. HISTORY 

Exploration for porphyry copper mineralization in the Chuchi Lake area began in the 

mid-1960's and continued into the early 1970's. This period of exploration included 

geological, geochemical and IP surveys by Hudson Bay Exploration and Development 

on the LSD claims located north of the present KLAW claims (A.R. # 3218, 3862, 



3863). Geochemical and magnetometer surveys were conducted by Plateau Metals Ltd. 

on the POT-TOP claims located to the west (A.R. #3409, 3410). Noranda and Serem 

(A.R. #3720) conducted reconnaissance soil mapping in the present claim area and 

obtained high values for copper and molybdenum. 

Renewed porphyry exploration was initiated in the mid-1980's by BP-Selco with 

geological and geochemical surveys on a number of properties in the Chuchi Lake-Mt. 

Milligan area. Discovery of the large Mt. Milligan porphyry copper-gold deposit by 

Continental Gold-BP in 1989 further stimulated exploration in the area. 

In 1989, Noranda completed property-wide soil geochemistry and geologic mapping in 

the present KLAW-NORN claim area. A large copper-in-soil geochemical anomaly was 

further investigated by 2962 m of diamond drilling in 29 holes on the KLAW 3, 8 and 

9 claims. 

In 1990, the KLAW-NORN claims were optioned from Noranda by BP Resources 

Canada Limited. 
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6. REGIONAL GEOLOGY 

The area north of Chuchi Lake is located within the central Quesnel terrane, within the 

Intermontane Belt of the Canadian Cordillera. Rocks of the Quesnel terrane in this area 

are comprised of Upper Triassic - Lower Jurassic Takla Group sedimentary and volcanic 

rocks, and coeval and younger intrusive rocks including the Hogem Batholith. They are 

bound to the east by gneisses of the Wolverine Metamorphic Complex, and to the west 

by carbonates and siliciclastics of the Permian Cache Creek Group (Fig. 3). The Takla 

Group stratigraphy is broadly correlative with Nicola Group rocks in southern B.C. and 

Stuhini Group rocks in northern B.C. (Richards, 1976; Monger, 1977). 

The Takla Group north of Chuchi Lake, informally named the Chuchi Lake Formation 

(Nelson et al., 1990) is comprised of intercalated volcanic and sedimentary rocks (see 

Fig. 4 in pocket). Basalts, andesites, and latites occur as augite porphyritic and/or 

plagioclase porphyritic flows and flow breccias with lesser tuffs. There are mappable 

units of vesicular flows and flow breccias, with amygdule filling of calcite, epidote and 

probably altered zeolites. These flows and flow breccias are gradational with maroon 

and grey agglomerates that contain fragments of monzoniteldiorite, ashlash-crystal tuff, 

siltstone, and black shale. The agglomerates have carbonate-rich fragments and a 

calcareous matrix locally. The sedimentary rocks are greywacke, siltstone, black shale 

and hornfelsed varieties of these rocks (argillite), all intercalated with ash and ash-crystal 

tuff beds locally. Macrofossils found in shales in the area provide a tentative age of 193- 

196 Ma (Pleinsbachian) for these rocks (Nelson, personal communication). 





Intrusives rocks are: crowded plagioclase monzoniteldiorite porphyry, and the Hogem 

Batholith Intrusive Suite. The plagioclase monzoniteldiorite porphyry rocks are 

subdivided on the basis of the presence of significant (>2%) primary andlor deuteric 

magnetite content. The magnetite-rich variety, comprising the core of the Chuchi 

copper-gold system to the northwest, contains augite and biotite. Both plagioclase 

porphyries are believed to be hypabyssal, and genetically related to the plagioclase and 

augite porphyritic flows and breccias described above. The Hogem Batholith Intrusive 

Suite is generally hypidiomorphic granular, but also contains aplitic, pegmatitic and K- 

feldspar porphyritic varieties. It is subdivided on the basis of modal content into four 

groups: i) syenite, quartz syenite, alkali feldspar granite which cores the batholith in 

this area; ii) alkali gabbro - diorite, which underlies much of the central region of the 

map area; iii) K-feldspar monzonite, locally porphyritic, and surrounding the more 

syenitic core phase; and iv) monzodiorite, which surrounds, and may be a fractionated 

equivalent to the alkali gabbro-diorite. 

Regionally the stratigraphy has 20" - 45" dips to the south. There are two notable 

exceptions: in the Chuchi deposit area to the northwest dips are 30" - 50" to the east 

and southeast, and in the central Skook area to the south dips are 20" - 30" to the east 

pig. 4, in pocket). The east-trending dips may be attributed to the emplacement of 

adjacent intrusions that postdate sediment deposition. 
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Faults generally follow creeks or other physiographic linear features (vegetation breaks) 

seen on airphotos. The sense of displacement is usually difficult to discern due to the 

discontinuous nature of the volcanic and sedimentary stratigraphy. 
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7. LINECUTTING 

Linecutting on the KLAW claim groups took place from July 1 to 31, 1991 and was 

carried out by Exploration Services Incorporated of Port Moody, B.C. 

Approximately 18.5 line-kms of grid was cut on the KLAW 4, 5, and 6 claims with six 

lines running north-south and spaced at 400 m intervals. The main road running along 

the north shore of Chuchi Lake served as the baseline for these grid lines. 

Six line-kms of grid, with lines running east-west and spaced at 100 m intervals, was 
(i 

completed in the northern portion of the KLAW 7 claim. These lines comprised the 

southern portion of grid work carried out by BP Resources Canada Limited on their 

adjacent PHIL 13, 14 and CHUCHI 2 claims. 

All lines were cut to I '  standard with picketed stations every 25 m. 

Figure 5 (in pocket) shows location and numbering of all grid lines at a scale of 

1:25,000. 

Total linecutting cost for 24.5 line-kms was $13,380. 
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8. PROPERTY GEOLOGY 

A) Geology, Alteration and Mineralization 

The KLAW claim groups are underlain by mildly alkalic intrusive rocks that form part 

of the southeastern extremity of the Hogem Batholith, and by mildly alkalic intermediate 

volcanic rocks of the Takla Group (Fig. 6, in pocket). 

The intrusive rocks are comprised of hypidiomorphic granular syenite, quartz syenite, 

alkali feldspar granite and monzonite of the Hogem Batholith Intrusive Suite (described 

in Chapter 6) in the western third of the property; equigranular to plagioclase 

subporphyritic alkali gabbro, diorite, and monzonite in the north-central part; and 
( ,; 

hypabyssal plagioclase monzonite porphyry intercalated with volcanic rocks to the south. 

The gabbroic rocks are clinopyroxene - plagioclase cumulates, with interstitial 

plagioclase, K-feldspar and biotite. The cumulates are cut by metasomatic apophyses, 

dykes and veins of amphibolitized gabbro, comprised of varying amounts of hornblende, 

chlorite, magnetite, pyroxene, biotite, pyrite, and chalcopyrite. They may contain up to 

10% magnetite, up to 10% chlorite (after biotite, clinopyroxene and plagioclase), and up 

to 5% pyrite and chalcopyrite. These rocks are described in more detail in Chapter 9. 

The KLAW southwest grid is underlain by augite-phyric andesite and plagioclase-phyric 

porphyry flows and tuffs, "crowded" plagioclase monzonite porphyry rocks, and 

monzonites of the Hogem Batholith at its southeastern extremity. Massive, augite 

andesite porphyry flows are found in the southern part. They have 5-35% medium to 

c' coarse-grained augite phenocrysts in an aphanitic to fine-grained groundmass, and are 
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non to slightly magnetic. They probably border on basaltic composition; staining for K- 

feldspar content indicates that they are not latitic. Plagioclase porphyritic andesitellatite 

with a trachytic texture is present adjacent and to the north of the augite-phyric rocks. 

The plagioclase andesitellatite rocks contain 30-60% medium-grained plagioclase 

phenocrysts, with subordinate, locally partly resorbed augite and hornblende in an 

aphanitic matrix. These rocks are apparently gradational with hypabyssal sills, defined 

by greater than 65% plagioclase content and less than 5% amygdules. The sills are 

medium-grained, non-magnetic, crowded plagioclase monzonite porphyry, texturally 

similar to the mineralized monzonite porphyry on the Chuchi property. The volcanic 

rocks may contain 5-15% amygdules that are locally infilled with calcite, epidote and 

garnet. In the northern part, the Hogem intrusive rocks are medium- and coarse-grained 

hornblende biotite monzonites that are slightly to moderately magnetic. 

Significant physiographic linear features trending 90"-115" are present in the central part 

of the property. Jointing is predominantly north-south, subvertical; some joint sets are 

at 11O0, subparallel to the physiographic linears. Greater than 10 millisecond 

chargeability anomalies correspond with one linear feature, where volcanic rocks have 

up to 2%, fracture-controlled pyrite + pyrrhotite, but no significant copper 

mineralization. 

Significant alteration is found in augite porphyry rocks in the southern portion of the 

claims, and at the contact with Hogem monzonites to the north. Moderate propylitic 
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alteration is principally fracture-controlled, and pervasive propylitic alteration is generally 

weak. Typical calcite-chlorite-epidote propylitic alteration along fractures and in 

amygdules has been effected by thermal metamorphism locally, with calcite + epidote 

= = > garnet. Fracture-controlled potassic alteration is slight to moderate and generally 

in the form of K-feldspar. 

Mineralization is predominantly in the form of fracture-controlled pyrite and pyrrhotite; 

trace chalcopyrite was noted in three talus boulders. Pyrite and pyrrhotite occur up to 

C:. 4% in Hogem monzonite to the northeast, and in augite andesite porphyry rocks, 

principally along fractures. In monzonites in the northwestern part of the map area, 

pyrite and pyrrhotite occur disseminated and along fractures in rocks with weak 

alteration. The roadside outcrops to the west of the grid have pyrite and pyrrhotite up 

to 2% in the augite andesite porphyry rocks. This area is located along a significant 

physiographic linear. Trace chalcopyrite is found at 78E190N in propylitically-altered 

hornblende plagioclase porphyry (flow?) talus boulders; and at 74El9 1N in calcite-epidote 

amydgules and fractures in talus boulders of plagioclase andesite/latite porphyry. 

Two samples from the property and two samples from adjacent claims were selected for 

whole rock major and trace element geochemistry (Table I). They were analyzed by 

flux-fusion ICP and XRF by Actlabs, Toronto. Hornblende monzonites and diorites of 

the Hogem Batholith are characterized by relatively low Si02, and high K20, Ba and Rb 
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Table I: Whole Rock Geochemistry of Selected Sample from the KLAW Property 

CTB91-46 CTB91-49 CTB91-50 CTB91-53 
KLAWBAS KLAWMZ KLAWLTPR KLAWDIO 

wt% 
Si02 50.22 51.50 53.96 51.19 
Ti02 0.64 0.81 0.79 0.88 
A1203 13.54 16.75 19.89 15.26 
Fe203 10.22 8.72 6.21 10.25 
Mgo 8.43 3.61 2.14 5.49 
MnO 0.20 0.16 0.09 0.19 
CaO 10.61 7.22 6.98 9.35 
Na20 2.61 3.33 3.51 2.93 
K20 1.70 4.22 4.58 3.06 
P205 0.38 0.50 0.54 0.38 
LO1 1.18 1.24 0.95 1.83 

c Total 99.73 98.06 99.63 100.79 

PPm 
Zr 123 136 15 1 182 
Hf 1.4 2.2 2.8 2.2 
Th 1.6 2.2 2.5 2.3 
U 0.6 1.3 1.0 1.2 
Y 18 20 24 22 
Rb 34 130 98 79 
Cs 1.5 3.8 3.0 1.3 
Sr 384 660 864 571 
Ba 990 1570 1638 961 
Sc 3 1 20 10 3 1 
V 240 210 120 280 
Cr 280 4 1 0 57 
Ni 70 10 0 20 

I 
Co 39 24 16 33 
Cu 110 100 100 95 
La 6.0 10.3 13.6 9.6 
Yb 1.38 2.00 2.36 1.96 
Au @pb) 0 0 0 4 
As 20 3 2 2 
Sb 1 1 1 1 

CTB91-46: Aphyric basalt (pillowed), non-magnetic 
I CTB91-49: Biotite monzonite, coarse-grained, moderately magnetic 

y\ . CTB91-50: Crowded plagioclase latitelmonzonite porphyry, slightly magnetic 
'L J CTB91-53: Hornblende diorite, coarse-grained, slightly magneticcontents. 



contents. Hornblende and augite-phyric basalt and latite flows also have relatively high 

I K20 contents, and have borderline calc-all<alic/alkalic affinity. 

B. Sampling of the Noranda Drill Core for Platinum, Palladium and Gold 

Noranda's 1989 drill holes tested the porphyry Cu-Au potential of much of the intrusive 

rocks on the KLAW 3, 8 and 9 claims. The majority of intersections with anomalous 

Cu or Au values were from fault zones and/or quartz veins that cut the intrusive rocks. 

The best intersections are: DDH# 89-08,94-97m @ 0.9% Cu, 66 ppb Au; DDH#89-12, 

49-52m @ 0.9% Cu, 320 ppb Au; DDH#89-18, 62-68m @ 0.4% Cu, 150 ppb Au; 
0 

DDH#89-25, 95-1Wm @ 0.7% Cu, 970 ppb Au. The mineralization does not appear 

to be typical of porphyry Cu-Au deposits. 

However, the mineralization found by the Noranda drilling does have similarities to 

platinum - palladium - gold mineralization, related to deuteric and/or hydrothermal 

processes. The areas of Noranda drilling are principally underlain by a large (greater 

than 2 km by 2 km) subvolcanic alkali gabbro - diorite - monzonite intrusion, and lesser 

plagioclase porphyritic andesitellatite flows to the north (see Fig. 6, in pocket). Gabbroic 

rocks are cut by supersolidus(?) metasornatic dykes, veins and apophyses, comprised of 

varying amounts of hornblende, chlorite, magnetite, pyroxene, biotite, pyrite, and 

chalcopyrite. The alkali gabbros (clinopyroxene - plagioclase mesocumulates, 

with intercumulus plagioclase, K-feldspar and biotite) do not exhibit well-defined modal 

1 layering, so the potential for reef-type PGE mineralization was considered very low. 
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Cumulates and metasomatic rocks are cut by quartz* chalcopyrite+calcite veins from 0.2 

cm to 4 cm thick. The Cu-rich veins are spatially associated with strong chlorite 

alteration and with the metasomatic rocks. They may represent the extremities of the 

metasomatic rocks, related to them by zone refining: a process of fluxing of potassic, 

silica-rich andlor vapor-rich fluids through the cumulates, which may occur prior to final 

crystallization of interstitial fluids. In this respect the Cu-rich veins are similar to the 

mineable copper- and palladium-rich stringer veins in the footwall of the Strathcona Ni- 

Cu deposit, Sudbury Igneous Complex, the Pd-Pt-Ni-Cu mineralization at Lac-des-nes, 

Ontario; and the magnetite pipes of the Bushveld Complex. 
i; 

A sampling program was designed to test for deuteric; hydrothermal Pt-Pd-Au 

mineralization in the alkali gabbro-diorite parts of the intrusive rocks. The highest grade 

Cu and Au intersections from Noranda's drill core were sampled preferentially, and 

several samples were taken of the amphibolitized gabbro with sulphides. In all, 17 

samples were submitted to Acme Analytical Laboratories, Vancouver, B.C., for Cu, Ni, 

Pt, Pd, and Au analyses by aqua regia dissolution ICP. Brief descriptions along with 

drill hole numbers and intervals are given in Table 11, with the results in Appendix III. 

Despite Cu values up to 21,530 ppm and Au values up to 527 ppb, Pt and Pd values 

were uniformly low yielding less than 8 ppb and 16 ppb, respectively. 



16 

Table I1 

Sample Descriptions of KLAW Claims 

Noranda Drill Core 

Sam~le # DDH Intersection Descri~tion 

101075 89-09 80 - 81 m Gabbro, medium-grained, moderate 

chlorite alteration, non-magnetic, cut 

by quartz-calcite-chalcopyrite veins 

in 1 m thick shear zone. 2% 

chalcopyrite in veins, 1 % 

chalcopyrite and pyrite in gabbro. 

Gabbro, medium-grained, possible 

amoeboidal texture but partly masked 

by strong chlorite alteration, non- 

magnetic, 1 % pyrite + chalcopyrite. 

Quartz-chalcopyrite (4%) vein and 

silica-flooded gabbro breccia, strong 

iron oxide along fractures along with 

malachite 1 % )  bornite (1 %) and 

chalcocite (0.2 %). 
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Table I1 - Cont'd. 

Sample Descriptions of KLAW Claims 

Sam~le # DDH Intersection Descri~tion 

101078 89-12 80.5 - 83 m Melagabbro and quartz-chalcopyrite 

(2 %) vein and breccia, moderate and 

strong chlorite alteration, moderate 

epidote along fractures. 

Quartz-chalcopyrite (4 %) vein in 

amphibolitized gabbro, strong 

chlorite alteration, strongly 

magnetic,  with interstitial 

chalcopyrite (2%) and pyrite. 

Gabbro, medium-grained, 2 % 

biotite, and varitextured gabbro, with 

strong chlorite alteration, strongly 

magnetic,with 0.5 % pyrite. 
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Table I1 Cont'd. 

Sam~le # DDH Intersection Descri~tion 

101081 89-13 77 - 80 m Gabbro, medium-grained, possible 

1 amoeboid texture partly masked by 

strong chlorite alteration, cut by 0.4 

cm thick chalcopyrite (2%) calcite 

vein: HIGH GRADE. 

1 / -\ 
101082 89-16 22 - 25 m Gabbro, medium-grained, moderate 

I (-/ 
1 chlorite alteration, strongly 

i 
1 magnetic, with fractures with 

malachite (0.5 %) and epidote. 

Gabbro, medium-grained, strong 

chlorite alteration, non-magnetic, cut 

by quartz-calcitechalcopyrite (1 %) 

vein with strong iron oxide staining. 

Gabbro, medium-grained, strong 

chlorite alteration, non-magnetic, cut 

by quartz-carbonate-pyrite- 

chalcopyrite (0.5 %) veins. 
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Table I1 Cont'd. 

Sam~Ie  # DDH Intersection Descri~tion 

101085 89-13 93 - 97 m Gabbro, medium-grained, and 

amphibolitized gabbro, strong 

chlorite alteration, strongly 

magnetic, with 0.5 % pyrite. 

101086 89-03 23.7 - 23.8 m Quartz-chalcopyrite (7%) vein, open 

space filling or dissolution of calcite 

in open space, cutting amphibolitized 

gabbro, strong chlorite alteration, 

strongly magnetic: HIGH GRADE. 

Gabbro-diorite, medium-grained, 3 % 

biotite, locally pegmatitic, and fault 

gouge, strong iron oxide staining, 

broken quartz-carbonate-chalcopyrite 

(3 %) veins. 

Qtz-calcite-chalcopyrite (15 %) vein 

20 cm thick, cutting biotite monzo- 

diorite with moderate chlorite alter- 

ation, non-magnetic: HIGH GRADE. 



il 
Table 11 Cont'd. 

Sam~le # DDH Intersection Descri~tion 

101089 89-26 54 - 57 m Biotite diorite, medium-grained, 

slight epidote alteration along 

fractures, no sulphides. 

Amphibolitized gabbro, strong 

chlorite alteration, strongly 

magnetic, 3 % chalcopyrite, 2 % 

pyrite or pentlandite. 

101091 89-13 93.1 - 93.2 m Amphibolitized gabbro veinlet, 

strong chlorite alteration, strongly 

magnetic, 0.5 % chalcopyrite, 0.5 % 

pyrite, cutting medium-grained 

gabbro with slight chlorite alteration. 
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9. 1.P.- RESISTIVITY SURVEY 

A) Summary 

A reconnaissance Induced Polarization-Resistivity survey has been canied out in two 

blocks on the KLAW claims. In the northeast three east-west lines at 100 m spacing 

were completed along and parallel to the claims boundary with the Chuchi block to the 

north. In the southeast 6 north-south lines at 400 m spacing were completed abutting the 

SKOOK claims to the east. 

The surveys were completed in July and August, 1991 by Pacific Geophysical Limited c; 
of Vancouver. 

The lines in the northeast have not produced any significant chargeability anomaly. 

The lines in the southeast have yielded a single large east-west trending sulphide system 

which has been drill-tested on the most easterly line, L86+00E, where unaltered 

intrusive rocks with pyrite and pyrrhotite have been found which expIains satisfactoriIy 

the geophysics anomaly. Other targets remain to be tested to the west if geological or 

geochemical vectors indicate that the source of the geophysical anomaly, which continues 

west from L86f WE, is more prospective to the west. 
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B) Introduction 

Induced polarization-resistivity surveys totalling 20.6 line-kms have been carried out in 

two blocks on the KLAW project as part of an integrated mineral exploration program. 

The area is underlain by andesitellatite porphyry flows and flow breccias in the south, 

plagioclase monzonite porphyry rocks in the central part, and Hogem suite monzonites 

to the north. Fracture controlled and disseminated pyrite and pyrrhotite associated with 

moderate propylitic alteration is found in porphyry flows in the south and locally in 

Hogem monzonites to the north. Trace chalcopyrite has been found in volcanic talus 

r\, boulders. 
\-1 

In the northeast block three east-west lines at 100 m spacing form the southerly boundary 

of the detailed I.P. coverage of the Chuchi block where the known porphyry style 

mineralization was being closed off to the south. 

In the southeast block the objective was to outline any sulphide system which would have 

the potential to host a large, open-pittable "porphyry" style orebody. The line spacing 

and array geometry were a function of the minimum target dimensions and depth of 

burial. 

The north-south lines start at Chuchi Lake, elevation 870 m terminating at 1200 m at 

110+00N in moderate topography. In the northeast block the topography is severe on 

cli the south flank of Chuchi Mountain where elevations reach 1500 m. 
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C) Survey Specifications 

The geophysical crew was provided and supervised by Pacific Geophysical Limited of 

Vancouver. The crew was led by a geophysicist - crew chief - receiver operator with 

a total complement of 6 men. Transport to and from the Noranda campsite on the 

KLAW 9 claim was by truck, provided by Pacific. 

The Time-domain receiver was the BRGM designed and built model IP-6 distributed in 

Canada by EDA. This largely automated unit records up to 6 dipoles simultaneously 

integrating a 900 milliseconds window after a delay time of 120 milliseconds. The 2 

second on 2 second off square wave bi-directional pulse train used as a signal is provided 

by a Phoenix IPT-1 transmitter (with 2 KW motor generator set). Motorola FM radios 

were used for communication. Chargeability was recorded in milliseconds and apparent 

resistivity, corrected for array geometry, was recorded as ohm metres. Stainless steel 

stakes were used as electrodes, both current and potential. 

D) Field Procedure 

The survey was carried out using the pole-dipole array with receiver dipole length ("a") 

being 50 m. 

The local current electrode (C,) position was a function of road-access location: 

1. Northeast block - to the East 

2. Southeast block - to the South 
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With the six-man crew, n = 1-4 measurements were completed in a single pass. All 

wire laid out was retrieved and copper sulphate was not required on the electrodes. 

E) Data Presentation 

Chargeability and resistivity data are presented as pseudosection profiles (Figs. 9-1 1, 14- 

19, in pocket) showing: 

Chargeability @la) in milliseconds 

Apparent Resistivity (Pa) in ohm metres 

"Metal Factor" x 1000) 
(I> pa 

Each pseudosection includes the 10 point triangular filter value above the 
contoured n = 1-4 values. 

The horizontal scale is 1:5000. 

In map form (Figs. 7, 8, 12, 13, in pocket) are presented at 1: 10,000 for both 10 point 

filtered chargeability and 10 point filtered apparent resistivity. For chargeability the 

contour interval is 2 milliseconds and for apparent resistivity it is logarithmic with 10 

points per decade. Apparent resistivity data is not corrected for rough topography. This 

is not a problem in the southeast sectors but in the northeast sector a significant 

component of the short wavelength apparent resistivity "high" anomalies is generated by 

changes in topography. 
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F) Discussion of Results 

Northeast Block: 

There is no evidence of chargeable bedrock in the area covered. The zone of chargeable 

material has a sharp linear cut-off along a 290" direction just to the north of the lines 

discussed. This interpreted structure, which is an obvious topographic feature, is also 

visible on the apparent resistivity contour map. 

Southeast Block: 

The apparent resistivity map shows a roughly east-west contact, probably structural, at 

85 +00N with generally more resistant lithology to the north with the resistivities varying 
(.j 

from +500-2000 0hm.m. To the south the resistivity pattern changes and is dominated 

by a relatively conductive unit with a resistivity of 100-300 0hm.m likely to correspond 

to volcanic flows possibly with sedimentary intercalations. Resistive areas correlate with 

chargeability anomalies with a single chargeability system extending over 1200 m from 

74+00E to 86+00E and at least 500 m from south to north. This system has been found 

in the east to correspond to unaltered intrusive with disseminated pyrite and pyrrhotite 

in a vertical diamond drill hole at 81t00N on L86+00E. The geophysical signature at 

this location indicates a chargeability of + 50 milliseconds and an apparent resistivity of 

+ 500 0hm.m. This is the chargeability peak but the system extends over a kilometre 

to the west. The source of the anomaly drilled continues westward but changes in 

character with the chargeability resistivity relationship changing. On lines 86+00E, 
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82+00E and 78+00E the chargeability response correlates directly with resistivity of 

> 500 0hm.m. but further west the anomalous zone lies within conductive material with 

a resistivity of ;l- 200 0hm.m. 

The southern part of the zone, visible only on 74+00E and 78+00E, has a less 

consistent signature and is interpreted to consist of repeated, narrow chargeable zones 

rather than a single zone. 

The other chargeability zone at 95+00N and 74+00E is narrow and probably dyke- 
I (; 

related. Similarly the anomaly at 94+00N on 86+00E is much weaker with a 

I 
chargeability of + 20 milliseconds within an elevated background of + 15 milliseconds. 

G) Conclusions and Recommendations 

Northeast Block: 

No further geophysical work is warranted on this block. 

Southeast Block: 

The sulphide system has been tested at its eastern end with negative results. Since the 

geophysical character of the anomaly changes to the west there exists the possibility that 

further west the chargeability anomaly reflects economic sulphide mineralization. As a 

first step the strike length of the anomaly should be checked for outcrop to help 

I c-1; determine the anomaly source further west. 
I 



( '  > 27 
i 1' 

The southern anomaly is closest to surface on 78+OOE or 77+50E - 78+00E. This area 

and its strike extension in both directions should be checked for outcrop. 

If drilling of the main anomaly is warranted then try to intersect a point about 100 m 

vertically below 81+50N on 74+00 taking into account available dip and strike 

information. 
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10. DIAMOND DRILLING 

From July 28 to 30, 1991, Advanced Drilling Ltd. of Surrey, B.C., completed 121.9 m 

of NQ diamond drilling in one hole. Direct drilling costs, including apportioned 

mobilization and demobilization charges but not including assay costs, totalled $10,000. 

Drill core was logged, split, sampled and stored at the old Noranda camp-site located in 

the south-central portion of the KLAW 9 claim. 

Core was split and sampled continuously over 2 m intervals. The drill log and analytical 
\ 

\ 1 

results (30 element ICP and geochemical gold analyses conducted by Acme Analytical 

Laboratories in Vancouver, B.C.) are included in Appendix IV. 

Drill hole KD 91-01, collared on line 86+00E at 81 +05N, tested the eastern edge of a 

large east-west trending chargeability anomaly. The drill hole intersected generally 

unaltered, coarse-grained, plagioclase porphyritic monzonite with 1-3 % pyrite and 2-4% 

pyrrhotite. Copper values were generally less than 100 ppm, while gold displayed a 

relatively high background between 10 and 40 ppb. The sulphide content of the intrusion 

adequately explains the chargeability anomaly in this area, however, the remainder of the 

anomaly which occurs in an overburden-covered area, is untested. 

Figures 20,21 and 22 (in pocket) are drill hole sections showing Cu (ppm) vs Au (ppb), 

lithology vs alteration, and lithology vs mineralization, respectively. 



11. CONCLUSIONS and RECOMMENDATIONS 

Geologic mapping and results of previous Noranda diamond drilling suggest that the 

central portion of the claim area is underlain by plutonic phases of the Hogem Batholith 

with probably little potential to host a Mt. Milligan-type porphyry deposit. Outboard of 

the batholith 4 km to the north is BP's Chuchi porphyry copper-gold system, hosted 

within altered sedimentary and volcanic rocks of the Takla Group and associated with a 

discrete, 600 m by 800 m monzonite stock. A similar distance south of this central 

'axis' of the batholith and underlain at least partially by Takla Group rocks, is the large 

zone of anomalous chargeability in the southern portion of the KLAW claims. One drill 
0 

hole this year tested the eastern extremity of this system and intersected sulphide-rich 

porphyritic monzonite with a relatively high gold background. 

Additional drilling is recommended to further test the large chargeability anomaly, which 

along strike to the west, may be associated with a Takla Group-hosted porphyry sulphide 

system. 



c, 
BIBLIOGRAPHY 

1. RICHARDS, T.A., 1976. McConnell Creek Map Area (94D, East Half), British 
Columbia, in Report of Activities, Part A. GSC Paper 76-14, p. 43-50. 

2. MONGER, J. W.H., 1977. The Triassic Takla Group in McConnell Creek Map 
Area, North Central, B.C., GSC Paper 76-29. 

3. NELSON, J., BELLEFONTAINE, K., GREEN, G., MacLEAN, M., 1990. 
Regional Geologic Mapping near the Mount Milligan Copper-Gold 
Deposit (93W16, 93N/1), in Geological Fieldwork 1990, Paper 1991-1. 



(I) 

APPENDIX I 

STATEMENT OF QUALIFICATIONS 



f'> 
\-/ 

STATEMENT OF QUALIFICATIONS 

I, C. Tucker Barrie, of 700 - 890 West Pender Street, Vancouver in the province of 
British Columbia, do hereby state: 

1. That I have Doctor of Philosophy in Economic Geology from the University of 
Toronto, Ontario, where I graduated in 1990; 

2. That I have been active in mineral exploration since 1980. 

~ L t x  
C. Tucker Barrie 

November, 199 1 
Vancouver, B.C. 



STATEMENT OF QUALIFICATIONS 

I, John B. Binns, of the district of West Vancouver, in the province of British Columbia, 
do hereby certify: 

1. I am a consultant geophysicist residing at 2370 Marine Drive, West Vancouver, 
B.C. V7V 1K8 

2. I am a graduate of the University of Newcastle Upon Tyne, England with B.Sc. 
degree in Mining Engineering (1969). 

3. I am a graduate of the Imperial College, University of London with an M.Sc. 
degree in Applied Geophysics (1981). 

4. I am a licenced professional engineer in the province of Ontario. 

5. I have been practising my profession for 22 years. 

November, 1991 
Vancouver, B.C. 



STATEMENT OF QUALIFICATIONS 

1. I am a resident of the city of Brampton in the province of Ontario. 

2. I am employed by BP Resources Canada Limited, as Senior Geologist, 
Exploration. 

3. I am a graduate of the University of British Columbia, having received the degree 
of Bachelor of Science in 1969. 

4. I have practised professionally in the field of mineral exploration since 1970. 

EY. cL--- 
E.R. Craigie 

November, 199 1 
Vancouver, B.C. 



STATEMENT OF QUALIFICATIONS 

I, Russell H. Wong, of 700 - 890 West Pender Street, Vancouver, British Columbia, do 
hereby state: 

1. That I am a graduate of the University of British Columbia, Vancouver, B.C., 
where I obtained a B.Sc., in Geology in 1975. 

2. That I have been active in mineral exploration since 1973. 

3. That I have practised my profession continuously as a staff geologist for BP 
Resources Canada Limited, since 1979. 

Project Geolgoist 

November, 1991 
Vancouver, B.C 



APPENDIX I1 

STATEMENT OF COSTS 



STATEMENT OF COSTS 

Linecutting: 
24.5 line-kms @ $547/km 

IP-Resistivity Survey: 
20.6 line-kms @ $796/km 

Diamond Drilling: 
- 121.9 m 
- 55 analyses for ICP+geochem Au @ $11 

Geologic Mapping and Sampling: 
- Geologist for 7 days @ $220/day 
- 2 whole rock analyses @ $84 
- 17 core sample for Pt-Pd-Au @ $10/sample 
- Vehicle 5 days @ $40/day 

TOTAL 



APPENDIX m 

ROCK SAMPLING ANALYTICAL RESULTS 



ROCK SAMPLE DESCRIPTIONS 

Sam~le No. Sam~le Descri~tion 

Coarse grained augite andesite flow with 10% 
amygdules, weak-moderate calcite-epidote-garnet 
alteration 

101028 Augite andesite porphyry, weak propylitic alteration 

Fine grained plagioclase-hornblende monwnite, 
mod. FeOx, propylitic alteration on fractures 

Plagioclase-hornblende monzonite, weak-mod. 
propylitic alteration, FeOx; 2% Py + pyrrhotite 

Plagioclase-hornblende monwnite, mod. propylitic 
alteration; 2-4% Py + pyrrhotite 

Plagioclase-hornblende monzonite, 2 % Py + 
pyrrhotite 

Plagioclase-hornblende monwnite 

Augite porphyritic andesite, mod. propylitic 
alteration, mod. calcite-epidote-FeOx; 1-2% Py 

Augite andesite porphyry, non-magnetic; FeOx, 
mod. propylitic alteration, 2% Py 

Vesicular augite andesite porphyry flow weak-mod. 
propylitic alteration, calcite+epidote in amygdules 

Augite andesite porphyry, mod. propylitic 
alteration, FeOx + 1 % Py along fractures 

Vuggy, amygdaloidal augite andesite porphyry, 
strong epidote-K-feldspar; 1 % Py + pyrrhotite 

I 

Amygdaloidalplagioclaseporphyry , calcite+epidote 
amygdule fill; 1 % Cpy 



3 Sam~Ie NO. Sam~Ie Descri~tion 
1.. ./' 

FeOx = Iron oxide 

Float or subcrop: Monzonite mod. propylitic 
alteration; trace Py + pyrrhotite 

Augite andesite porphyry, mod. propylitic 
alteration, mod. epidote, trace Cpy 

Plagioclase porphyritic andesite, trachytic texture; 
weakly amygaloidal, non-magnetic, weak propylitic 
alteration 



I C P  - .SO0 G W  SAMPLE I S  DIGESTED WITH UIL 3 - 1 - 2  HCL-HN03-H20 AT 95 DEG. C FOR ONE H W R  AND I S  DILUTED TO 10 ML WITH WATER. 
T H I S  LEACH I S  PARTIAL FOR MN FE SR CA P LA CR MG BA T I  8 W AN0 L IM ITED FOR NA K AND AL. AU DETECTIOW L I M I T  BY ICP I S  3 PPW. 
ASSAY RECOmENDED FOR ROCK AND CORE SAMPLES I F  W PB ZN AS > I%, AG > 30 PPM & AU > 1000 PPB 
- SAMPLE TYPE: ROCK AU' ANALYSIS BY ACID LEACH/M F R W  10 GM SAMPLE. SanJLes  &irr/;frM 'RE' are b l i c a t e  sanJLeS. 
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RECSI-s AUG 26 1991 DATE MAILKD: .TOYE, C.LEONG, J.WANG; CERTIFIED B.C. ASSAYERS 



101075 

101078 

RE 101082 

101087 

101090 
101091 

ICP - 300 GRAn SAMPLE I S  DIGESTED UITH U(L 3-1-2 HCL-HN03-H20 AT 95 DEC. C FOR W E  HOUR AND I S  DILUTED TO 1 0  ML UITH UATER. 
THIS LEACH IS PARTIAL FOR HN FE SR CA P LA CR MG BA TI B Y AND LIMITED FOR NA K AND AL. AU DETECTION L I M I T  BY ICP IS 3 PPM. 
ASSAY RECOWENDED FOR ROCK AND U)((E SAMPLES I F  CU PB ZN AS > 1%. AG > 3 0  PF'H 8 AU > 1000 PPB - SAMPLE NPE: CORE ALP* PT" PO** BY FIRE ASSAY 8 ANALYSIS BY ICP/CRAPHITE FURNACE. 
S ~ l e s  beaiming 'RE' are b l i c a t e  s m t e s .  

DATE REPORT MAILED: 
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DIAMOND DRILL HOLE KD91-01 
- Drill Log 
- Analytical Results 
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DRILL HOLE NO 



V I S U A L  E S T I M A T E S  

DRILL HOLE NO. 
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