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INTRODUCTION 

The Sustut Property is a copper/gold exploration property situated in north-central British 
Columbia (Figure 1). Exploration targets include volcanogenic massive sulphide and porphyry 
copper/gold deposits. 

Madrona Mining Limited contracted Aerodat Inc. to conduct an airborne geophysical (magnetic, 
electromagnetic) survey over the property. In conjunction with the geophysical survey, Taiga 
Consultants Ltd. was contracted to investigate any geophysical anomalies delineated. However, 
due to weather delays and geophysical instrument malfunctions, Taiga’s crew had to demobilize 
prior to the completion of the survey. Consequently, the crew conducted general prospecting 
over the northern part of the CISCO 1 and 2 claims. 

Location and Access 

The Sustut property (Figure 2), centered about latitude 56”30’ North and longitude 126”48’ 
West, is located north of Smithers in north-central British Columbia on NTS map-sheets 94-D/07 
NW and 94-D/10 SW in the Omineca Mining Division. The property is reached by helicopter. 
The nearest road is the Omineca Resource Road, which passes 25 km north of the property. The 
Driftwood Valley rail line, operated by BC Rail, passes 26 km to the southwest of the property. 
The nearest airstrip is 32 km southwest of the property, at Bear Lake. 

Air access to the property generally originates from Smithers. Smithers is a well-established 
supply and logistical centre for northern mining and exploration activities, with charter helicopter 
and fixed-wing aircraft based there year round. The Omineca Resource Road reaches pavement 
at Mackenzie or Fort St. James. Prince George is the primary service and supply centre in that 
area. 

Claim status 

The Sustut property consists of six contiguous modified-grid mineral claims totalling 
102units (2550 hectares) as outlined in Table 1. The claims have been grouped together for 
assessment purposes, and are in good standing until their respective anniversary dates in 1998 
or 1999. 

The claims are held by a 50/50 joint venture between Skeena Resources Limited of Vancouver 
and Beauchamps Exploration Inc. of Calgary, and are recorded in Skeena’s name. Madrona 
Mining Limited of Calgary has the option to earn a 50% participating interest in the property 
by issuance of 50,000 shares of Madrona Mining Limited to each of Skeena Resources Limited 
and Beauchamps Exploration Inc., and by incurring a total of s235,000 in exploration expen- 
ditures by November 14, 1998, with a minimum expenditure of $75,000 in any one year. 
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Table 1 - Claims Status 

Group 3006618 
CISCO 2 242758 20 500 sep.27,1990 sep.27.1999 
CISCO 4 303151 20 500 Aug.05.1991 Aug.05.1998 

Group 3006622 
CISCO 1 2.42757 18 450 sep.27.1990 sep.27.1999 
CISCO 3 242759 4 100 0ct.10.1990 0ct.10.1999 
CISCO 5 303152 20 500 Aug.10.1991 Aug.10.1999 
CISCO 6 303153 2L! -..au Aug.10.1991 Aug.10.1998 

TOTAL 102 2,550 

Since the claims are now past their third anniversary, the British Columbia assessment require- 
ments for the property are “20,400 per year in exploration expenditures (‘200iunitlyear) and 
‘1,020 per year in tiling fees ($10 for each $200 applied). 

The property is at an early stage of exploration, and has not incurred significant reclamation 
liabilities arising from previous work. 

Bear Lake Indian Reserve 3 is situated on the Sustut River 26 km downstream from where it flows 
through the southeast corner of the property. The rights to this and nearby reserves are held by 
the Takla Lake Band, of Carrier-Sikanni affiliation. The band will need to be considered when the 
time comes for more advanced exploration and development decisions. 

Pbysiography 

The Sustut property is situated in the Hogem Ranges of the Omineca Mountains, where sharp, 
craggy ridges separate U-shaped glacial valleys. Elevations on the property range from a low of 
900 m ASL along the Sustut River to a high of 1935 m at Gyp Peak. The claims are drained and 
roughly bounded by Two Lake Creek, Red Creek, and the Sustut River. 

Treeline is at approximately 1140 m ASL, but trees persist in valleys until about 1500 m ASL. 
Overburden is composed of glacial moraine in the valleys, and talus on the steeper slopes. Within 
valleys, outcrop is generally confined to the more deeply incised creek beds. 

The area experiences a northern continental/alpine climate characterized by freezing conditions 
from October to May. A heavy spring snowpack can further delay surface exploration to late June 
or July. 



GEOLOGICAL SETTING 

Regional Economic Geology 

The geology of the general claim area is depicted in Figure 3. The stratigraphy of the area is 
summarized in Table 2. The Sustut property lies in a region with good geological potential for 
economically important mineralization. Numerous base and precious metal occurrences are 
known in the region, most commonly of the porphyry copper/gold or epithermal gold/silver 
varieties. The Toodoggone gold camp, including past producers such as the Baker Mine and the 
Cheni Gold Mine, lies some 80 km north of the Sustut property. The most important porphyry 
deposit discovered to date in the area, the Kemess deposit, is situated 55 km north of the Sustut 
property. Kemess is slated for production in late 1997, with reported mineable reserves of 221 
million tons grading 0.22% Cu and 0.018 o&on Au (Northern Miner, Nov.13,1995). 

Mineral occurrences in the immediate vicinity of the Sustut property include the “Sustut” copper 
showing on the SUS claims, from which up to 0.121% Cu and 0.016 ozlton Au over 62 m have 
been obtained from a porphyry-related stockwork; and Motase Lake, from which up to 0.25 
oz/ton Au over 5.5 m is reported from auriferous quartz veins. The SUS claims lie 12 km 
northeast of the Sustut property. Motase Lake is situated southwest of Sustut. 

Known volcanogenic massive sulphide (“VMS”) occurrences are not common in the region thus 
far, with the closest being at Kutcho Creek, 100 km east of Dease Lake. Nevertheless, there is 
evidence of VMS mineralization on the Sustut property. Combined mineable reserves at Kutcho 
are reported to be 14.3 million tonnes grading 1.76% Cu, 2.54% Zn, 35 g/tonne Ag, and 0.37 
g/tonne Au (Northern Miner, Jan.27, 1992). 

The property geology is depicted in Figure 4. The CISCO claims themselves are underlain by 
Lower Jurassic talc-alkaline flows, tuffs, and related volcaniclastic sediments of the Telkwa 
Formation, a member of the Hazelton Group. Compositionally, the rocks form a series from 
andesite through dacite to rhyolite. Basalt is present regionally. The presence of rhyolite, coarse 
agglomerate, and breccias suggests that a felsic eruptive centre (or centres) may be included in 
the claim area. A circular feature on CISCO 1 has been interpreted to be such a centre (see 
Figure 5). 

On the CISCO claims, the volcanics have been intruded by Early Jurassic to Late Cretaceous 
gabbro, diorite, and granodiorite of the Omineca suite. Feldspar porphyritic diorite has been 
encountered in drill core on the property. 
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EXPLORATION HISTORY 

The McConnell Creek area, which includes the Sustut property, was first mapped at a 
reconnaissance level by Lord (Geological Survey of Canada) in 1948. During the mapping, Lord 
identified numerous small mineral showings, particularly in Mesozoic Takla volcanics. 

Beginning in 1966 and continuing to the mid 1970’s, the area saw intensive exploration for 
copper. Programs conducted by Falconbridge, McIntyre Porcupine Mines, Rio Tinto Canadian 
Exploration Limited, Wesfrob Mines Limited (“Wesfrob”), and Vestor Explorations Ltd. 
encompassed various parts of the present-day property area. Work included geological mapping; 
airborne and ground geophysical surveys; silt, soil and rock sampling; photogeological surveys; 
and diamond drilling. As a result of this work, the Sustut copper showing (12 km north of the 
present-day Sustut property) was discovered in 1971, and the Day copper showing (on the 
present-day CISCO 1 and CISCO 2 claims) was discovered in 1972. Falconbridge drilled the 
Day occurrence with 8 holes (totalling 1360 m) in 1974, obtaining up to 0.67% Cu and 0.027 
o&on Au over 193 feet in DDH 74-1 (Aussant, 1992). 

Other results from this period included the identification of a gossan producing anomalous 
copper and silver values on the Birch claims (now CISCO 6) by Wesfrob in 1972, and the dis- 
covery of anomalous zinc values in soil on ground now covered by CISCO 4, by McIntyre 
Porcupine Mines in 1973. These zinc values were later confirmed by Jemo Resources Inc. 
during a soil sampling program conducted in 1982. 

The present-day Sustut property (CISCO 1 to 6) was staked by Skeena Resources in 1990 and 
1991. A seventh claim (CISCO 7) was staked at that time, but has subsequently been allowed 
to lapse. Skeena entered into a joint venture with Beauchamps Exploration Inc., and contracted 
Taiga Consultants Ltd. to explore the property on their behalf. Preliminary work, conducted 
during 1991 and 1992, included photogeological interpretation, silt sampling, reconnaissance and 
grid-controlled soil sampling, grid-controlled magnetometer and VLF-EM surveys, orientation 
IP surveys, prospecting, trenching, and lithogeochemical sampling. Two flagged grids were 
established to control this work: the Porcupine grid and the Day grid. Selected targets emerging 
from the preliminary work were then drill-tested, with a total of 842 m in 8 holes being drilled 
on the property in 1992. Drill core from this program is stored on the property. 

Exploration expenditures on the Sustut property since the CISCO claims were first staked in 
1990 total $236,067.32, excluding acquisition costs. Exploration expenditures on the Sustut prop- 
erty during the past five years (1991-1995) total $210,442.62. 



MINERALIZATION 

Exploration to date has identified several mineral occurrences and geochemical anomalies on the 
Sustut property, as listed in Table 3 and depicted in Figure 5. Of these, the Porcupine Zone is 
currently viewed as the most prospective target, with potential for rapid advancement. 

Table 3 - SusM Mineral &cmnces and Geochemical Anomalies 

Porcupine Zone : volcanogenic Occurrence in outcrop, drill core, and angular float, with 
massive sulphide copper/gold associated soil and silt anomalies. 

Up to 17.2% Cu, up to 7.98 g/tonne Au in float 
Up to 3.5% Cu with 2.58 g/tonne Au in outcrop 

Day Zone : porphyry Cu/Au In outcrop and drill core with associated mag, IP, and 
soil anomalies 
0.67% Cu and 0.027 o&on Au over 193 ft in core 

CISCO 3 : PblZn occurrence In outcrop with associated soil anomaly 
Up to 3.2% Pb and 0.16% Zn 

CISCO 4 : Zn anomaly Soil anomaly 
Up to 7800 ppm Zn 

CISCO 5 : Au occurrence In outcrop, with associated anomalous stream sediments 
Up to 3.09 g/tonne Au 

CISCO 6 : gossan IAnomalous stream sediments; gossan in soil. 40 ppb Au 
and 540 ppm Cu 

Porcupine Massive Sulphide C&Au 

On the Porcupine grid (Figure 6), angular silicified boulders mineralized with disseminated, 
stringer, and banded massive sulphides (pyrite, pyrrhotite, chalcopyrite, sphalerite) return highly 
anomalous to ore-tenor copper and gold values (up to 17.2% Cu with 0.01 g/tonne Au in sample 
ZR-91-149, and 7.98 g/tonne Au with 0.19% Cu in KF-92-69). The boulders are distributed 
along “Porcupine Creek” for at least 650 m. Mineralized boulders here are predominantly 
composed of quartz-veined siliceous dacite, but similarly mineralized andesite, rhyolite, and 
volcaniclastic rocks also return copper and gold values along this zone. 

Despite widespread overburden in the area, bedrock composed of siliceous dacite, dacitic tuff, 
and possibly andesite is exposed intermittently along the creek and in creekside trenches. Here 
to, substantially anomalous copper and gold values have been obtained (up to 3.5% Cu with 2.58 
g/tonne Au in YR-91-118). Mineralization in outcrop includes disseminated, stringer, and 
massive pyrite, pyrrhotite, and chalcopyrite associated with crosscutting quartz veins. As in the 
boulders, alteration consists of strong to intense pervasive and vein silicification, weak to 
moderate chloritization, and local weak argillic alteration. However, the scale of mineralization 
exposed in outcrop is insufficient to explain many of the more strongly mineralized boulders. 
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Part of the 1992 drill program was designed to test the concept that the zone of alteration and 
mineralization seen in outcrop along Porcupine Creek represents the outer margins of a massive 
sulphide horizon that might be found flanking this zone. DDH 92-4 was collared to test the 
northeast flank in the trench area. The hole intersected further strongly silicified dacitic and 
andesitic tuffs cut by a quartz-carbonate stockwork mineralized with disseminated and stringer 
pyrite and chalcopyrite. Several intervals ranging from 2 to 15 ft in width and from 0.12% to 
0.93% Cu were intersected, but no material resembled the massive sulphide mineralization seen 
in the boulders (Aussant, 1992). Two other holes (DDH 92-3 and DDH 92-6) tested a VLF-EM 
conductor along the southwest flank of the zone. In both holes, the conductor was interpreted 
to be explained by narrow intervals of geochemically anomalous semi-massive to massive 
sulphides in silicified and argillically altered andesitic to dacitic tuff and (in DDH 92-3) dacitic 
breccia. DDH 92-3 was more strongly altered and mineralized than DDH 92-6. However, 
neither hole encountered a source for the higher grade boulders. Bedrock mineralization along 
Porcupine Creek is currently interpreted to reflect part of a stringer zone or feeder to as yet 
undiscovered massive sulphide horizons represented by the boulders. 

The most probable location of a source for the Porcupine massive sulphide boulders lies in the 
cirque and along adjacent ridges just off the Porcupine grid to the southeast. This area is situated 
in the central part of the Sustut property on the CISCO 1 claim. Factors leading to this position 
include: 

1. the angularity of the Porcupine boulders and their distribution downhill from the cirque 
area, 

2. indications of a moderate electromagnetic conductor just off the grid to the southeast. 

3. the pattern of copper and gold anomalies in soil (up to 368 ppb Au and up to 1930 ppm 
Cu) along creeks draining the cirque area. Elevated copper, gold, lead, and zinc values 
in soil follow both “Porcupine Creek” and the next creek to the south, with the concen- 
tration of elevated values increasing uphill towards the southeastern corner of the grid. 

4. the possible presence of a nearby volcanic eruptive centre off the grid to the southeast. 

Additional exploration to locate and evaluate the source for these massive sulphide boulders is 
recommended. 

Day Porphyry Cu/Au 

Substantial copper/gold values have been obtained from what is interpreted as a conformable 
folded diorite sill intruding andesitic volcaniclastics (Figures 7). The zone was discovered in the 
mid-1970’s by Falconbridge, who reported intersecting 193 feet of 0.67% Cu and 0.027 oz/ton 
Au in DDH 74-l. Further drilling of the zone by the SkeenalBeauchamps joint venture in 1992 
confirmed these results. The joint venture obtained 187 feet of 0.54% Cu and 0.022 ozlton Au 
from DDH 92-l (Aussant, 1992). 
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In the main Day zone, pyrite, magnetite, chalcopyrite, minor molybdenite, and traces of bornite 
occur as disseminations and fracture fillings in diorite and adjacent altered volcaniclastic rocks. 
The sulphides are generally most abundant in and near vuggy quartz-calcite veins and vein 
stockworks. Both the,extent of silicification and the abundance of magnetite suggest that the 
main Day zone may lie stratigraphically near the lower levels of the porphyry mineralizing 
system. 

The main Day zone displays straightforward exploration hallmarks: 

1. anomalous copper/gold geochemistry in soil (> 200 ppm Cu; > 50 ppb Au) 
2. higher magnetic susceptibility (800 nT above background in the area) 
3. strong IP chargeability 

Geochemical values up to 6300 ppm Cu and 1670 ppb Au were obtained from the soils, and 
values greater than 1000 ppm Cu and 100 ppb Au define a geochemical bull’s-eye about 70 m 
in diameter. Cu values greater than 200 ppm form a somewhat larger halo about 140 m in 
diameter. The centres of the soil anomalies are displaced about 30 m downhill (north) from the 
bedrock mineral occurrence and the centre of me magnetic anomaly. 

The magnetic anomaly is roughly oval over the Day zone, but a narrow extension warps or steps 
out en echelon to the northeast for another 250 m at 065”, bringing the total strike length of the 
anomaly to 400 m. This extension has been drilled by Falconbridge (DDH 74-5, 6, 7). The 
SkeenalBeauchamps drillhole DDH 92-7 was collared just off (east ofl the magnetic high where 
it steps over to the north. On the whole, geochemical results were best where the magnetic 
anomaly was widest: DDH 74-5 returned 0.22% Cu and 0.005 ozlton Au over 40 feet; DDH 
74-6 returned 0.495% Cu over 20 feet; and DDH 74-7 returned 0.12% Cu and 0.002 ozlton Au 
over 20 feet. DDH 92-7 returned only sporadic copper, with me best being 0.36% Cu over 8 
feet (Aussant, 1992). 

Extensions to the Day Zone 

Soil geochemistry, and to a lesser extent grid-controlled geophysics, have outlined three potential 
extensions to the Day Zone: 

1. northern copper/gold soil anomaly, with coincident angular mineralized bodies 
2. southern copper soil anomaly, parallel to but weaker than the northern anomaly 
3. northern magnetic anomaly, with associated lP chargeability anomaly north of and 

subparallel to the Day zone. 

Northern Copper/Gold Soil Anomaly 

The northeast trending copper/gold geochemical anomaly in soil is most intriguing. Values of 
a similar magnitude to those from soils overlying the Day Zone have been obtained, up to 2800 
ppm Cu and 566 ppb Au. The anomalous soils define a linear feature extending to the northeast 
for 500 m (including en echelon step-outs probably caused by post-mineralization cross-faults). 
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The copper soil anomaly is somewhat broader than the gold anomaly, extending for 700 m, and 
bleeding downhill towards Day Creek. 

Nine mineralized boulders exceeding 0.1% Cu or 0.4 g/tonne Au have been discovered along 
this trend, with the highest values being 1.15% Cu and 2.42 g/tonne Au from andesitic tuff 
(KF-92-67) and 0.99% Cu and 1.91 g/tonne Au from strongly magnetic siliceous diorite 
(KF-92-64). Disseminated, stringer, and fracture-filling pyrite and chalcopyrite occur in both 
lithologies, often associated with quartz-calcite veining. Unlike in the main Day occurrence, 
however, no magnetic feature accompanies these soil anomalies. 

Three drill holes have been placed through parts of the anomaly, but results from the drilling 
do not adequately explain the geochemistry. Drill holes DDH 74-6 and 74-7 (discussed above) 
cut the western end of the copper-in-soil envelope, west of and perhaps slightly uphill from the 
main copper/gold soil anomaly. However, DDH 92-8 was collared to test one of the most 
anomalous parts of the trend, where soils consistently returned values greater than 1000 ppm Cu. 
The entire hole passed through altered volcanic agglomerate, returning only sporadic copper 
values from narrow intersections, up to 0.13% Cu over 4.7 feet. Nevertheless, the upper parts 
of the hole displayed chlorite/epidote/carbonate alteration similar to what one might expect in 
the outer propylitic halo to a porphyry system. With depth, the agglomerate became increasingly 
“granitized” possible suggesting increasing proximity to an intrusive body. 

Southern Copper Soil Anomaly 

A linear feature defined by copper values greater than 200 ppm in soil extends for about 450 m 
parallel to and southeast (uphill) from the northern copper/gold soil anomaly just discussed. The 
southern anomaly displays an en echelon offset pattern similar to that seen in the northern soil 
anomaly. The southern copper anomaly has not yet been investigated. 

Northern Magnetic Anomaly 

Although of lower magnetic intensity, a linear magnetic feature subparallel to and north of the 
Day Zone has been interpreted to be a fold extension of the diorite sill composing the Day Zone. 
This feature is situated across Day Creek from the Day Zone, and is not associated with 
anomalous copper or gold values in soil. However, along the line selected for IP testing, a 
chargeability high is coincident with the magnetic anomaly. Drill hole DDH 92-2 was collared 
to test the chargeability high. Narrow intervals with up to 10% disseminated pyrite in diorite 
encountered in the hole are interpreted to explain the chargeability anomaly. However, the 
diorite encountered lies too far north to explain the magnetic high. Only three samples were 
collected from DDH 92-2 for geochemical analysis; none of these returned significant copper 
or gold values. DDH 92-2 may have cored through a higher sulphide but barren pyritic shell 
which envelops mineralized zones in typical porphyry deposits. 



Other Mineral Occurrences and Geochemical Anomalies 

The CISCO 3 Pb/Zn occurrence is situated on the Porcupine grid south of the main Porcupine 
zone. Up to 3.2% Pb and 0.16% Zn (MR-14) was obtained from grab samples of a cherty 
andesite outcrop flanking a small zoned gabbro to granodiorite stock. Chip samples returned up 
to 0.23% Cu, 0.13 g/tonne Au, 0.79% Pb, and 0.15% Zn over 1.0 m (MR-12). The host rocks 
are strongly silicified (“chert”) and mineralized with disseminated pyrite, chalcopyrite, and pods 
of galena. Elevated Au, Ag, Cu, Pb, and Zn values were obtained from soil samples over the 
CISCO 3 occurrence, and from a similar setting on the other (south) side of the intrusion. These 
anomalies partly overlap geochemical anomalies probably related to the main Porcupine zone. 
The most interesting aspect of the CISCO 3 occurrence is the question of its genesis. Is it 
hydrothermal base metal mineralization from the outer levels of the Day porphyry system, or 
is it related to the Porcupine volcanogenic mineralizing system? This question should be 
addressed, because in either model, the location of the lead/zinc part of the system can 
contribute to an understanding of the overall distribution of mineralization in the area. 

The CISCO 4 Zn anomaly in soil has been identified by several operators, including McIntyre 
Porcupine in 1973, Jemo in 1982, and most recently the Skeena/Beauchamps joint venture in 
1991. The results of reconnaissance soil sampling by the joint venture along three widely spaced 
lines appear to constrain the anomaly to within a 700 m strike length. Five samples exceeded 
1000 ppm Zn (up to 7800 ppm Zn), all from the middle line. 

In the CISCO 5 Au occurrence, anomalous gold results from siliceous pyritic dacite outcrop (up 
to 3.09 g/tonne Au in KR-92-24) are derived from an 8 cm auriferous band with 10% pyrite. 
The altered zone is exposed for 38 m, and silt from the creek draining the area returned 98 ppb 
Au (ZS-134). The immediate area was prospected as a follow-up to the discovery, but additional 
mineralization has not yet been located. 

A silt sample collected in 1992 from a stream draining a large gossan in soil on the CISCO 6 
claim returned 40 pph Au and 540 ppm Cu (KS-92-49). Anomalous copper and silver values 
were reported from the area by Wesfrob in 1973, who also noted andesitic flows, tuffs, and 
agglomerate with epidote alteration, disseminated pyrite, and trace chalcopyrite. 

1996 EXPLORATION PROGRAM 

The 1996 exploration program consisted of an airborne geophysical (magnetic, EM) survey con- 
ducted by Aerodat Inc., covering the entire property. A four-man crew was mobilized to the 
property to investigate any airborne geophysical anomalies detected. However, due to weather 
delays and geophysical instrument malfunctions, this crew had to demobilize prior to the comple- 
tion of the survey. Consequently, the crew conducted general prospecting over the northern parts 
of the CISCO 1 and 2 claims. 

A total of 54 rock samples and 24 soil samples were collected and sent to Mineral Environment 
Laboratories in Vancouver for gold plus 31-element ICP analysis. Sample locations and the geo- 
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physical results are shown on the accompanying maps; rock sample descriptions, analytical 
results, and laboratory procedures are presented in the Appendix. 

Aidmme Geophysical Survey 

A helicopter-supported airborne geophysical (magnetometer and 5-frequency EM) survey was 
completed over the Sustut property by Aerodat. The report by Aerodat describing the survey 
parameters and results is presented in the Appendix. 

An independent interpretation of the geophysical data was completed by the author (presented 
as map A), combining the geophysical data and scattered field observations. 

A unit of strongly magnetic rocks underlies the northern part of the CISCO 2 claim, trending 
across the northeast and southwest part of the CISCO 1 claim, possibly outlining an antiform 
centered about the Day occurrence. The northern part of this magnetic trend has a corresponding 
conductive response (low apparent resistivity), the significance of which is unknown. A similar 
magnetic signature occurs over most of the CISCO 6, CISCO 5, and the former CISCO 7 
mineral claims. The extreme southern and western parts and several small scattered areas in the 
northern part of this area displays a very conductive response (low apparent resistivity). These 
areas are probably underlain by mafic volcanic flows. Extensive faulting is evident from the 
erratic and disruptive nature of the magnetic signature. In addition, the magnetic signatures 
suggest that several intrusive bodies may underlie portions of this area, further disrupting the 
magnetic pattern. 

Central to the property, north and west of the Porcupine occurrence, is an area displaying a 
lower amplitude magnetic signature with a corresponding conductive response (low apparent 
resistivity), probably a reflection of underlying intermediate volcanics. Previous exploration over 
parts of this area located dacitic and rhyodacitic rocks. A similar magnetic signature occurs over 
the southeast corner of the CISCO 6 claim, however, with an associated high resistivity or poor 
conductive response. 

The southern half of the CISCO 2 and all of the CISCO 4 claim are relatively magnetically 
quiet. Drilling and regional mapping around the Day occurrence located volcanic agglomerates 
in this area. The zinc-in-soil anomalies delineated by previous exploration programs, on the 
CISCO 4 claim, occur down-slope from an east-west trending, linear, moderate intensity 
magnetic feature. This area should be investigated as the possible source of these zinc anomalies. 
The southeast quadrant of the CISCO 4 claim is underlain by sedimentary rocks which are 
reflected by the quiet magnetic signature of this area. Two very strong conductive trends (low 
apparent resistivity) parallel the Sustut river, possibly due to conductive clays in this area or to 
shearing. 

The strong magnetic trend delineated in the extreme northeastern part of the CISCO 2 claim 
probably delineates a diorite intrusive mapped in the area. The gabbroic intrusive located directly 
south of the Porcupine occurrence is defined by a strong circular magnetic high. There was no 
discernible signature associated with the ryholites mapped on the CISCO 1 claim. 
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Several below background non-magnetic zones are present within the property area indicated on 
both Aerodat’s interpretation map and also on Map A compiled by the author. These zones may 
be delineating areas of alteration. Consequently, the peripheral and central portions of these 
areas should be investigated. Exploration completed over two of these zones found the areas to 
be underlain by siliceous andesites, of which, the periphery of one had been previously drill 
tested. 

Several electromagnetic conductive trends were delineated by the survey. Those discussed by 
Aerodat are all indicated on the accompanying Map A, retaining the same number designations 
used by them. Any additional trends not discussed by Aerodat have been given letter 
designations. Following is a brief description of the conductors delineated. 

In the extreme southeast corner of the survey area, conductors A and B were delineated trending 
northeast paralleling the Sustut River. Conductor A, located south of the Sustut River, coincides 
with a zone of low apparent resistivity, the northern portion coincident with a prominent 
northeast trending shear. Alluvial material containing conductive clays or conductive material 
within the shear itself would be the probable cause of this anomaly. Conductor B is similar to 
conductor A in that it also coincides with a zone of low apparent resistivity indicating that it to 
is probably due to conductive clays in the area. The zinc-in-soil anomalies delineated by previous 
exploration programs occur near the southern end of this conductive trend. 

Aerodat designated 15 conductive zones as warranting investigation. These will be discussed 
below in numerical sequence. Anomalies 1, 2, and 3 all occur near the extreme western edge 
of the survey area within an area of low apparent resistivity. Anomalies 1 and 2 occur adjacent 
to or coincident with magnetic trends. Anomaly 3 is not obvious and its authenticity is 
questionable. Anomaly 4, likewise, is not obvious and its authenticity is also questionable. 

Anomalies 5 and 6, occurring on the CISCO 6 claim, have been designated as magnetic/con- 
ductive anomalies. They both occur along interpreted shears and coincident with magnetic 
trends. Anomaly 5 occurs adjacent to a strong circular magnetic feature, near the gossan 
identified on the CISCO 6 claim. A silt sample collected from a stream draining this area 
returned 40 ppb Au and 540 ppm Cu with anomalous copper and silver values reported from this 
area by Wesfrob in 1973. These areas should be investigated during any future exploration 
programs. 

Anomaly 7 is a very weak conductive trend coincident with an east-west magnetic trend 
occurring on the southern part of the CISCO 3 mineral claim adjacent to an area of low apparent 
resistivity and near the interpreted dacite/andesite contact. 

Anomalies 8 and 9 of moderate intensity occur in the extreme southwest corner of the CISCO 
1 mineral claim in an area of low apparent resistivity, anomaly 8 coincident with a magnetic 
trend. 

Anomalies 10 and 11 occur along a linear ridge in the northern part of the CISCO 2 claim, east 
of the Porcupine occurrence and directly north of the Day occurrence. This conductive trend 
occurs near the contact between magnetically active rocks to the north and rocks displaying a 



quiet magnetic signature to the south, coincident with a strong magnetic trend. Parts of anomaly 
11 have been designated as a magnetic/conductive anomaly implying conductive material is 
present. Immediately west of this conductive trend are three single-line anomalies interpreted to 
be produced by local concentrations of magnetite. This conductive zone should be investigated 
as to its significance. 

Anomalies 12 and 13 occur along or adjacent to a ridge in the southern part of the CISCO 2 
mineral claim, south of the Day occurrence. These conductive zones coincide with interpreted 
shears and magnetic trends, anomaly 12 coincident with an area of low apparent resistivity. They 
have been designated as magnetic/conductive anomalies, again implying conductive material is 
present. These conductive zones should be investigated as to their significance. 

Anomaly 14, located near the southeast corner of the CISCO 2 claim, is not obvious and its 
authenticity is questionable. 

Anomaly 15 occurs on trend with conductor B near the Sustut River displaying a weak to 
moderate EM response. There are no magnetic or topographic associations. As with conductor 
B, it to may be due to conductive clays in the area. 

Pnxp&ing and Geochemical Samplii 

In conjunction with the airborne geophysical survey, a four-man crew was mobilized to the 
property to investigate any geophysical anomalies detected. Unfortunately, due to weather delays 
and geophysical malfunctions, the crew had to demobilize prior to the completion of the airborne 
survey. Consequently, the crew conducted general prospecting over the northern parts of the 
CISCO 1 and 2 mineral claims. 

By chance, parts of airborne anomalies 10 and 11 were investigated. Frequent gossans were 
observed along with numerous occurrences of spotty malachite and very fine pyrite (up to 10%) 
in siliceous andesite and andesitic agglomerates. Minor galena, magnetite, pyrrhotite, and rare 
bomite were also located. Fourteen grab samples were collected from the vicinity of anomaly 
11, and two samples were collected from the vicinity of anomaly 10, several of which returned 
anomalous Ag and Cu values summarized below. 

SamDle Tarcv.=zt Aa (DDm) 
713 Anomaly 11 68.5 

y.%$ 

718 Anomaly 11 0.79 
721 Anomaly 11 0.48 
720 Anomaly 11 33.1 
801 Anomaly 10 69.6 0.73 

These values strengthen the possible significance of the airborne EM anomalies detected and 
demonstrate that additional work should be conducted investigating the EM anomalies delineated. 

Limited prospecting completed over the areas designated by Aerodat in the northern parts of the 
CISCO 1 and 2 mineral claims as below-background magnetic lows found these areas to be 
underlain by siliceous andesite. 



Two lines for soil sampling were emplaced across the magnetic low located on the CISCO 2 
claim. The samples collected did not return any significant geochemical results. Rock samples 
collected returned background values for all the elements, except for samples collected from a 
2.5 metre wide shear (Dan’s showing) in siliceous andesite. Grab samples collected returned up 
to 1.92 grams Au, >200 ppm Ag, > 1% Cu, > 1% Zn, and > 100 ppm Cd. 

On the CISCO 1 claim, samples collected returned up to 46.3 ppm Ag, and 0.35% Cu. An old 
drill hole was also relocated in the area. This drillhole was drilled by Falconbridge in 1974.The 
drill section indicates it was collared in andesite agglomerate, the hole finishing in syenite. There 
were no assays available or any reasoning given as to why the hole was drilled. 

Minor gabbro was noted on the CISCO 1 claim in the vicinity of a magnetic high (designated 
on Aerodat’s compilation map), strengthening the conclusion that the disruptive nature of the 
magnetic signature over the property, may, in part, be due to intrusive bodies as well as 
extensive faulting. 

The remaining area prospected on the CISCO 1 claim was, generally, covered during previous 
exploration programs, the geological mapping completed and samples collected confirming the 
results from this previous work. 

SUMMARY AND RECOMMENDATIONS 

The CISCO claims, located 192 km north of Smithers, are underlain by lower Jurassic volcanics 
consisting predominantly of talc-alkaline basalt, andesite/dacite/rhyolite flows, and volcani- 
elastics intruded by a series of granitic stocks. 

Previous exploration programs have identified several mineral occurrences and geochemical 
anomalies on the Sustut property. Base metals hosted by massive sulphides and Au/Cu 
mineralization related to the alteration processes associated with intrusive activity are the main 
exploration targets. At the ‘Porcupine’ occurrence, stringer copper/gold mineralization, inter- 
preted as the feeder to an as yet discovered massive sulphide horizon, has been identified in 
outcrop and intersected in drill core. The lower levels of a porphyry copper/gold system 
associated with a diorite sill have been intersected in drill core on the ‘Day’ occurrence. 

In addition to these two main discoveries (the Porcupine and Day occurrences), several other 
geochemical anomalies have been identified on the property that remain to be evaluated. On the 
CISCO 3 claim, Pb/Zn mineralization is situated on the Porcupine Grid, south of the main 
Porcupine occurrence.Values of up to 3.2% Zn and 0.16% Pb have been obtained from grab 
samples of cherty andesite flanking a small zoned gabbro to granodiorite stock. Elevated Au, 
Ag, Cu, Pb, and Zn values have been obtained from soil samples over the CISCO 3 occurrence, 
and from a similar setting on the south side of the intrusion. On the CISCO 4 claim, a 
zinc-in-soil anomaly has been delineated returning values of up to 7800 ppm Zn. On the CISCO 
5 claim, anomalous (3.09 g/ton) gold was located from an outcrop of siliceous pyritic dacite in 
an 8 cm pyritic band. The altered zone is exposed for 38 m, and silt from the creek draining the 



area returned 98 ppb Au. On the CISCO 6 claim, a silt sample collected from a steam draining 
a large gossan in soil returned 40 ppb Au and 540 ppb Cu. Anomalous copper and silver values 
were reported from the area by Wesfrob in 1973, who noted andesitic flows, tuffs, and 
agglomerate with epidote alteration, disseminated pyrite, and trace chalcopyrite. 

The exploration work completed on the property in 1996 consisted of a helicopter-supported 
airborne geophysical (magnetometer and 5-frequency EM) survey by Aerodat. In conjunction 
with the airborne survey, a limited amount of prospecting and geochemical sampling was 
conducted over the northern parts of the CISCO 1 and 2 mineral claims by Taiga Consultants. 

Several electromagnetic conductive trends of varying strength were delineated by the airborne 
survey. A number of these conductive zones have a direct magnetic association, occur along 
interpreted shears, or occur in areas which have yielded geochemically anomalous values. In 
addition, a number of these conductive trends were designated as magnetic/conductors by 
Aerodat implying that conductive material is present. 

Several of these conductive zones should be investigated as to their significance, particularily 
anomalies 5-6, 10-I 1, and 12-13. The results from this will determine whether or not the other 
less significant conductors delineated should also be investigated. 

Anomalies 5 and 6, located on the CISCO 6 mineral claim, both occur along interpreted shears, 
coincide with magnetic trends, and have been designated as magnetic/conductors. In addition, 
anomaly 5 occurs adjacent to a strong circular magnetic feature, near the gossan identified on 
the CISCO 6 claim. Previous gcochemical sampling from this area returned anomalous Au, Cu, 
and Ag values. 

Anomalies 10 and 11 occur along a linear ridge in the northern part of the CISCO 2 mineral 
claim, east of the ‘Porcupine’ occurrence and directly north of the ‘Day’ occurrence, coincident 
with a strong magnetic trend. Parts of anomaly 11 have. been designated as a magnetic/conductor 
implying conductive matterial is present. Prospecting completed over parts of these two 
anomalies during the current exploration program noted frequent gossanous areas, along with 
numerous occurrences of spotty malachite and very fine pyrite in siliceous andesite and andesite 
agglomerate. Minor galena, magnetite. pyrrhotite, and rare bornite were also located. Grab 
samples collected returned values of up to 69.6 ppm Ag and > 1.0% Cu. 

Anomalies 12 and 13 are located along or adjacent to a ridge in the southern part of the CISCO 
2 mineral claim, south of the ‘Day’ occurrence. They both occur along interpreted shears, 
coincide with magnetic trends, and have been designated as magnetic/conductors. 

Several below-background non-magnetic zones were delineated by the aeromagnetic survey 
within the property area. These zones may be delineating areas of alteration, and as such, should 
be investigated as to their significance. Exploration completed over two of these areas during 
the current exploration program found the areas to be underlain by siliceous andesites, of which 
the periphery of one had been previously drill tested. 
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A 2.5 m wide shear in siliceous andesite was located in the northern part of the CISCO 2 claim, 
grab samples from which returned values of upto 1.92 grams Au, >200 ppm Ag, > 1% Cu, 
> l%Zn, and > 100 ppm Cd. 

A program consisting of prospecting, geological mapping, geochemical sampling, and ground 
geophysical surveying should be completed over the target areas mentioned above in order to 
determine their significance, followed by drill testing if the results from this first phase of work 
is sufficently encouraging to warrant continued exploration. 
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PROPOSED EXPLORATION BUDGET 

Pre-field 

Travel expenses 

Personnel 

Camp support 

Helicopter support 

Fixed-wing support 

Equipment rentals 

Geochemical analyses 

Post-field compilation 

Contingency allowance 

$ 2,000 

3,000 

25,000 

30,000 

8,500 

4,000 
1,500 

10,000 

7,500 

8,500 

TOTAL $100,000 
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CERTIFICATE 

I, Claude Henry Aussant, of 31 Templebow Way N.E. in the City of Calgary in the Province 
of Alberta, do hereby certify that: 

1. 

2. 

3. 

4. 

5. 

I am a Consulting Geologist with the firm of Taiga Consultants Ltd. with offices at Suite 
301, 1000 - 8” Avenue SW., Calgary, Alberta. 

I am a graduate of the University of Calgary, B.Sc. Geology (1976), and I have practised 
my profession continuously since graduation. 

I am a member in good standing of the Association of Professional Engineers, Geologists 
and Geophysicists of Alberta; I am a Fellow of the Geological Association of Canada; and 
I am a member in good standing of the Association of Professional Engineers and 
Geoscientists of B.C. 

I am the author of the report entitled “Geophysical, Geological, and Geochemcial Report 
on the CISCO l-6 Claims, Omineca Mining Division, British Columbia”, dated January 
16, 1997. 

I do not own or expect to receive any interest (direct, indirect, or contingent) in the 
property described herein nor in the securities of Madmna Mining Limited in respect of 
services rendered in the preparation of this report. 

DATED at Calgary, Alberta, this 21”’ day of January, A.D. 1997. 
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SUMMARY OF PERSONNEL 

Aug.20-Sep.1, 1996 

Aug.20.Aug.31, 1996 

Prospector/ 
Labourer 

Aug.20~Sep. 1, 1996 

Prospector Aug.20.Aug.31, 1996 

13 days 

12 days 

13 days 

12 days 

50 days 
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ROCK SAMPLE DESCRIF’TIONS 

all sample descriptions by Ed Frey 

collection and map notes by: 
5X0701-580731 E. Frey (assisted by LVan Fck) 
580801-580809 W. Day 
580901-580905 D. Etier 
580906 W. Day 
580907-580915 D. Edtier 

580701 

580702 

580703 

580705 

580706 

580707 

580708 

580709 

580710 

580711 

580712 

580713 

580714 

580715 

580716 

580717 

580718 

580719 

580720 

580721 

silicified andesite, grey; 5% limo&e frachxes and malachite patches to 1 cm 

rhyodacite breccia; grey-pink-brown, weak micro&e alteration in l-2 mm wide seams and small patches; 
~3% dissmalachite, rare patchy malachite to 2x3 cm 

dark grey. vfg. massive, heavy: vfg galena isphalerite; blebs pyrite, minor bomite; 30% malachite clots 
ml sur&es 

andesite, grey, fg/mg, even textured, rare pyrite 

and&e(?), grey, fresh vfg flow; minor disqyrite and fg pyrite cubz 

grey, fg siliceous and&e: gown; blocky fractures to 10 cm spacing; vfg diss.to 10% pyrite *galem 

siliceous and&e(‘) gossan, bleached +liionite 

as 580708; hvo zones, total 2 m wide 

as 580708; +rare diss.pyrite; composite sample 50 m along 1 m wide gossan 

bleached gown, diffuse area 1x2 m, in siliceous a&site, rare fg pyrite 

lower contact hematitic limestone(?),). red-pink-white; overlies carbonatecemented debris flow 
(agglomerate?) 

tabular zone within cartanate-cemented a&site agglomerate(?), 30 cm wide x 6 m strike (exposed), 
120/3OSW; sbalIow convex (5 cm wide) surfaces, dull red-purple-brown; malachite > 30% diisad small 
patches; minor fg galena, magnetite, pyrrhotite, rare tomite 

10 m above 580713; chkxite alteration and < 10% malachite spots; dull green-grey-purple 

gown in dull purple andesite; 10% diss.fg pyrite 

gossm, 20-30 cm wide, cuts andesite and agglomerate 

siliceous andesite, calcite seams; 2% malachite spots, rare vfg diss.pyrite 

gossan 

scree; gossan in andesite 

as 580719, 15 m south 

stockwork, 70% seamslveinlets to 5 mm wide; white, noncarbxwate. Zn(?); subvertical alteration zone 



580722 

580723 

580724 

580725 

580726 

580727 

580728 

580729 

580730 

580731 

*** 

gown, 20-30 cm wide, vfg dissqyrite < 5 % ; in porphyritic to massive and&e 

float; rusty siliceous andesite, 5 % vfg diss.pyrite 

gossan; 2-5 % vfg dissqyrite; in siliceous andesite 

as 580724 

a~ 580724; large area (5x6 m), adjacent to 060/090 fault(?) scaq vertical chip across area 

massive and dissmalachite, *30%; and&e(?) host 

as 580727; 1 m west 

as 580728; replicate 

malachite, diss. *5%; malachite surtace stSning common in area 

as 580730, adjacent; rare bomite 

580801 

580802 

580803 

580804 

float; rhyolitelrhyodacite? pale pink-brown, apbanitic; > 10% malachite clots to 1 cm. rare pyrite 

float; andesite, fg-mg: part gossan with 5-10% vfg disspyrite 

siliceous andesitelrhyodacite?; pink feldspar alteration 

siliceous aodesitelrhyodacitc?; grey-pink, vfg, apbanitic in part, blocky fractured; 2% malachite spots and 
fracture stains; rare fg pyrrhotite 

580805 float; siliceous and&e: grey, fg, weak carbonate alteration; > 15 % vfg-fg disspyrite 

580806 siliceous and&c gossan; minor hematite 

580807 

580808 

580809 

*** 

siliceous and&c; grey, fg; 10% vfg-fg disspyrite, rare chalcopyritc 

siliceous aodesite; grey, fg; 10% vfg diss.pyrite; minor magnetite, rare galeoa 

float; siliceous andesitc(?) gossan; < 10% diss.fg and blebs pyrite; bleached vugs to 1 cm 

580901 

580902 

float; andesite breccia; fg, bleached, weakly siliceous; 10% malachite spots and fg diss.; minor pyrrhotite 
ad magnetite 

gabbro/rhyolite; 2 ft. chip across contact; fg-mg gabbro, liionite afier feldspar; fg grey rhyolitr, weak 
gossan 

580903 float; siliceous andesite; 3% fg dissmagnetite, rare pyrite 

580904 aodesite; grey, fg, massive; weak carbonate alteration, rare pyrite 

580905 float; rhyolitelrhyodacite?; pale grey, aphanitic-vfg; <5% malachite (on fractures throughout) 

580906 and&e, weak gossan; 10% g diss.pyrite and rare chalcopyrite 



Page 32 Sustut Property 
BC-96-l 

5X0907-580913 = “Dan’s Showing” 

580907 

580908 

580909 

580910 

580911 

5X0912 

580913 

580914 

580915 

siliceous mdesite and quartz; >20% vfg sulphides: pyrite, galem, minor bomite, me chakmpyrite, 
malachite, sphalerite 

siliceous and&e, vfg calcite alteration; gossm 

and&e(?), chloritic: l-2 cm quartz-carlmate veinlet; 1% diss.pyrite; heavy, non-magnetic 

siliceous zone; g recrystallized quartz; IO-15% fg disspyrite, minor pyrite to 3 mm; minor bomite, 
malachite, chalcopyrite, g&ma, and vuggy vfg quartz; rare sphalerite 

siliceous andesite; 5% fg diss.pyrite, vfg sphalerite, galem 

siliceous zone; 10% vfglfg pyrite, galena, sphalerite: rare chakopyrire; l-2% malachite 

as 580912; 10% cbalcopyritelpyrite, sphalerite, galena; 3% malachite; heavy 

siliceous andesite; minor pyrite, galena, sphalerite; magnetic 

stream sediment; creek junction; coarse sand 



VANCOUVER OFFICE: 
6282 SHER8RooKE STREET “ANCO”“ER, B.C.. CANADA v3x 4E8 lf%EPHONE wa1 X27-3436 FAX 1604~ 327-3423 
SMITHERS LAB: 
3176 T*wJw RON2 

SPECIALISTS IN MINERAL ENVIRONMENTS SMrrHERS. 8.0.. CANADA Ku mm 
CHEMlrn . ASWYERS . ANALYSTS. GEOCHEMlrn TELEPHONE SnaI 847-3004 

FAX wa, s‘w3w3 

a 
Assav Certificate 6S-0130-FUl 

Company: TAIGA CONSULTANTS Date: SEP-23-96 
Project: CISCO 
Am: Jim Davis 

We hereby cut& the following Assay of 24 ROCK samples 
submitted SEP-03-96 by Dan Ethier. 

/ 
Sample Au-fire 
NIltier ____......_.______....~!~~~~~..~-~~~..---~-----------~~~~....~~.~......-~~..-~--~...----. 
580701 .02 
580702 .Ol 
580703 .Ol 
580704 .12 
580705 .Ol 

580706 .Ol 
580707 .15 
580708 .Ol 
580709 .02 
580710 .Ol 

580711 .Ol 
580712 .Ol 
580713 .03 
580714 .Ol 
580715 .02 
____-------___......--. .___-----___--..----- 
580716 .02 
580717 .Ol 
580718 .Ol 
580719 .Ol 
580720 .26 _--___. 

580721 .Ol 
580722 .03 
580723 .05 
580724 .04 

Certified by 

MIN-EN LABORATORIES 



- 
VANCOUVER OFFICE: 
8282 S”ERBRooKE sn?EET 

-ENVIRONMENTS “ANCOWER. 8.C.. CANADA VW 4E8 TELEPHONE text 327-3436 
LABORATORIES FAX tec4 327-3423 
tDPnSION OF ASSAYERS Cowl WITHERS LAB: 

3176 TATLOW ROAD 
SPECIALISTS IN MINERAL ENVIRONMENTS SMITHERS. B.C.. CANADA WJ MI0 

CHEMISTS. ASNERS . m4AIm. GEccHEMlSTS TELEPHONE Em1 847-3004 
FAX tml1a.wx05 

Assav Certificate 

Company: TAIGA CONSULTANTS 
Project: CISCO 
Attn: Jim Davis 

We hereby cerfify the following Assay of 24 ROCK samples 
submitted SEP-03-96 by Dan Ethier. 

sample Au-fire 
NUmbtX g/tonne 

580725 .02 
580726 04 
580727 .OS 
580728 .06 
580729 .Ol 

580730 .Ol 
580731 .Ol 
580801 .02 
580802 .03 
580803. .Ol ‘ __-----_____-----.__----~~~-----~~~~----~~~----~~ 
580804 .Ol 
580805 .Ol 
580806 .Ol 
580807 .Ol 
580808 .04 __-______------__----~~~~~----~~~.----~~~.~--~~.- 
580809 .Ol 
580901 .02 
580902 .Ol 

580903 580904 :Z",/y 

6S-0130~RA2 

Date: SEP-23-96 

Certified by &&L 

MIN-EN LABORATORIES 



*ENVIRONMENTS 
LABORATORIES ,OMSH)N OF ASSAYERS Coa!~ 

SPECIALISTS IN MINERAL ENVIRONMENTS 
CHEMISPS . ASSAYERS. ANANSTS . GEocHEMlrn 

VANCOUVER OFFICE: 
s2s2 SHER8RooKE STREET 
“ANCOUVER. B.C.. CANADA v5x 4E8 
TELEPHONE 6M) 327-3436 
FAX EC4 327-3423 

Assav Certificate 

Company: TAIGA CONSULTANTS 
Project: CISCO 

Am: Jim Davis 

We hereby cerrifr the following Assay of 6 ROCK samples 
submitted SEP-03-96 by Dan Ethier. 

6S-0130-RA3 

Date: SEP-23-96 

Certified by> 

MIN-EN LABORATORIES 



CCWP: TAlCA CONSULTANTS MIN-EN LABS - ICP REPORT FILE NO: 6S-0130-RJ1+2+3 

pFz0.l: USC0 8282 SHERSR‘WE ST., VANCOUVER, B.C. V5X 4E8 DATE: 96/W/23 

kTTN: Jim Davis ,I TEL:(604)327-3436 FAX:(604)327-3423 l l (ACT:f31) 

1 



CONP: TAIOA CONSULTANTS 
PROJ: CISCO 

MN-EN LABS - ICP REPORT 
a282 SHERBRWKE ST., VANCOUVER, B.C. V5X 4Ea 

FILE NO: 6S-0130~LJl 
DATE: 9bfW23 

ATTN: Jim Davis TEL:(604)327-3436 FAX:(604)327-3423 * . (ACT: F31) 

SAMPLE 
NWBER P$F; 

AL AS 8A BE 8, CA 
FE 

NS NN "0 NA WI SW SR TH TI 
x PPN PP" PPM PP" x PZ P;: PFP, PZ:: x P% : Pb:, x PPM PP" X PPN PP: P! Pi! PPI( PPM PPH X PP; PPl: PP" PPN 

Y 2N Au-f;;; 

580915 :: ::2; : '22 :; 1 1.01 .l 21 22 90 4.31 09 

580916 39 1 .02 .l 7 3 20 4.33 

1 

:07 

2: 1:;~ 'a$ ;: ::1 :: ;i: 12 1: : ': 1 :E 1 EE 1 357 1: I 

1 114 



COIIP: TAlM CWSULTANTS MN-EN LABS - ICP REPORT 
PROJ: CISCO 
ATTN: Jim Davis 

SAMPLE 
NUIIBER 
v-3 RL-1 o*oo 
v-3 RL-1 a+50 
v-3 RL-1 1+00 
v-3 RL-1 1+50 
v-3 RL-1 a00 
v-3 RL-1 2+50 
V-3 RL-1 3+00 
V-3 RL-1 3+50 
V-3 RL-1 4+00 
V-3 RL-1 4+50 
V-3 RL-1 5*00 
V-3 RL-1 5+50 
v-3 RL-2 O+oo 
V-3 RL-2 0+50 
v-3 RL-2 1+00 
V-3 RL-2 1*50 
V-3 RL-2 2+00 
V-3 RL-2 2+50 
V-3 RL-2 3+00 
V-3 RL-2 3+50 
V-3 RL-2 4+00 
V-3 RL-2 4+50 
V-3 RL-2 5iOO 
V-3 RL-2 5+50 

8282 SHERBRmE ST., VANCWVER, B.C. V5X 4ES 
FILE NO: 6S-0130-SJl 

DATE: 96/09/23 
l l McT:F31) 



EXPLORATION PARAMETERS: 
KUTCHO CREEK VMS DEPOSITS 

The following description of exploration parameters at the Kutcho Creek VMS deposit is 
excerpted from Bridge et al., 1986: 

The Kutcho Creek volcanogenic massive sulphide deposits occur within rocks of the Upper Triassic Kutcho 
Formation in northwestern British Columbia. The Kutcho Formation consists of a bimodal, spilitic volcanic assemblage 
with an interpreted talc-alkaline composition. These rocks are overlain by Upper Triassic to Lower Jurassic sedimentary 
rocks. The volcanic-sedimentary succession of isoclinally folded greenschist facies rocks is fault-bounded and interpreted 
to be an allochthon. 

Three massive sulphide deposits occur on one stratigraphic horizon in the highest volcanic cycle in the thickest 
and most felsic section of the Kutcho Formation. These deposits, comprising numerous sulphide and gangue layers, form 
a linear trend for 3.5 km near the top of a felsic lapilli tuff unit and are interpreted to overlie a hydrothermally altered 
fissure. They are overlain by felsic quartz-feldspar crystal tuff, felsic lapilli crystal tuff, and minor mafic rocks. Sulphide 
deposits are elongate, ellipsoidal-shaped in plan. and commonly wedge-shaped in section. They consist of sphalerite, 
chalcopyrite, and bornite in a gangue of minor to massive pyrite with dolomite, quartz, and sericite. Vertical zonation of 
copper and zinc in the deposits is not apparent but lateral zoning occurs in the plane of the deposits with distal, zinc- 
enriched exhalite facie% The sulphide deposits are underlain by barren, disseminated pyrite along their 3.5 km trend; the 
abundance of disseminated pyrite decreases with depth. 

Sericite and dolomite are the main alteration minerals associated with the sulphide deposits. In footwall felsic 
pyroclastic rocks, sodium-depletion and potassium-enrichment extend 500 m laterally beyond the margins of the sulphide 
deposits and at least 290 m beneath the sulphide deposits. In hanging wall felsic pyroclastic rocks, sodium-depletion and 
potassium-enrichment extend 100 m laterally beyond the margins of the sulphide deposits and 180 m above them. The 
stratigraphic horizon containing the deposits is commonly altered for at least 4 km beyond the three known sulphide 
deposits (called the Kutcho, Sumac West, and Esso deposits). 

Analysis of soil samples owr the Kutcho deposits indicates the presence of the sulphide body only over its eroded 
east end, ewn through the boulder-clay till cover is only 2 to 3 m thick in this area, and soil development is poor. 
Anomalous values of Cu. Zn, Pb, MO, Ag, As, and Hg are isolated, and there is no significant or consistent soil 
geochemical anomaly. 

Silt samples from creek draining the Kutcho deposit contain anomalous metal abundances directly downstream 
from the subcrop of the deposit. However, silts collected from these creeks where they flow into an east tributary of 
Kutcho Creek about 2 km north and parallel to the Kutcho deposit, may or may not produce anomalous values. Although 
the Kutcho deposit was originally detected by silt sampling. repeat samples do not consistently reproduce anomalies at 
locations more than 1.5 km downstream from it. 

The up-dip edge of the Kutcho deposit is close to ground surface while the east end is eroded. All the massive 
sulphide deposits have high electrical conductivity. The Kutcho deposit and east end of the Sumac West deposit are 
readily detected by ground and airborne electromagnetic systems except for airborne VLF-EM. Induced polarization 
anomalies associated with low resistivity in the Kutcho deposit were initially drilled by Sumac and confirmed the existence 
of massive sulphides. All the massive sulphide deposits are non-magnetic. Weak ground and airborne magnetic anomalies 
that occur along the north edge of the Kutcho deposit reflect mafic rocks in the hanging wall section. 

Charged potential surveys, both on surface and in drill holes, have been proven successful at Kutcho Creek 
(Suzuki, et al., 1977). Although the three massive sulphide deposits are separated by 50 to 300 m. there is enough 
disseminated pyrite in the ore horizon or in the footwall pyritic zones to provide electrical continuity between massive 
sulphide deposits. Equi-potential patterns around the Kutcho and Sumac West deposits are elongated westward. and 
indicate the next .w echelon massive sulphide body, the Esso West deposit. 

Hydrothermal elteration around the sulphide zones and along the ore horizon is characterized by sodium-depletion 
and potassium- and calcium-enrichment. Alteration occurs in both hanging wall and footwall rocks but is strongest within 
and around a disseminated pyrite zone that extends over a 3.5 km strike length underthe three known massive sulphide 
deposits. The deposits overlie pyritic zones interpreted as feeders. They formed when a reduced, slightly acidic 
hydrothermal fluid passed upward through the volcanic pile and reacted with sea water to precipitate iron and base metal 
sulphides. 



IDEALIZED hlINERAL AND ALTERATION ZONATION 
IN PORPHYRY COPPER DEPOSITS 

(a) alteration mnes 
@) minadiation zones 

Afta Lowell and ouilw 1970. p. 379 



SUMMARY OF EXPENDITURES 

Susrut Property, 1996 
RC-96-l 

&c-Field 
Logistics, assembly of personnel and gear 
&?lcj pcJS~Jp1 
Project Geologist 13 days @ W?S/day 
Geolclgist 12 days @ WOO/day 
ProspectodLaboorcr 13 days @ $300/day 
Prospector 12 days @ %3OO/day 
Travel Expenses Mob and demob 

mmodation 44 man day @ $75 
One ton van rental 13 days @ %65/day 
FM radio telephone 11 days@t6lO/day 
GFS unit 11 days @ S 1 O/day 
Field Radios l’wo radios 
Microscope 11 days @.$I O/dey 
Chainsaw 11 days @ $IO/day 
VI-F-EM 11 days@.$lO/day 
Magnetometer 3 x 11 days @ $40/day 

$upgon Aircrafi 
Helicopter 
fixed-Wiq 
~SCCllKtCOUS 
Disposable supplies, communications, fuel, maps and reproductions, 
expediting snd eeighr 

emical An&seg 
Post Fiel,d 
Data compilation, report writing, 
drafting, word processing 

$2.333.94 

Q-,911.75 
$5,136.00 
$4,173.00 
%3,852.00 

$3,203.61 

%3,531.00 
$904.15 
$117.70 
$117.70 
~90.00 

$117.70 
s117.70 
$117.70 

$1.412.40 

$10,747.21 
S3,281.05 

$2289.67 

$1,470.18 

$3.717.76 

-iI T,WZ4 CONSULTAM’S LTD. 


