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1. SUMMARY AND CONCLUSIONS 

The Cabin Lake property, located in the Yukon Territory 190 kilometers southeast of Whitehorse, 
and 170 kilometers west of Watson Lake, on NTS map sheet 105 814, consists of 122 contiguous mineral 
claims (CL 1 to 122) in the Watson Lake Mining District. The claims were acquired by staking between 
March and September 1997, and are owned 100 percent by Fairfield Minerals Ltd. Exploration is focused 
primarily on copper mineralization hosted by deformed and metamorphosed volcanic and sedimentary 
rocks in the central property area, and on copper- molybdenum occurrences within a pluton on the 
southern claims. 

The CL claims are accessed by helicopter, with temporary bases at Morley River YT (25 km 
southwest of the property) and Swan Lake BC (30 km southeast). The Alaska Highway passes 20 km 
south of the claim group, but to date there is no road access. The properly covers 21 square kilometers 
of moderate to steep heavily forested slopes, extending up to subalpine and alpine zones above 1370 
meters elevation. Bedrock exposure is fair at higher elevation, and generally poor or sporadic in lower 
areas where alluvium and glacial till are prevalent. 

Known previous mineral exploration work in the area covered by the present claims is limited to 
reconnaissance programs carried out by Cordilleran Engineering for Regional Resources Ltd. in 1980, and 
by Fairfield in 1996. Stream sediment sampling and follow-up prospecting undertaken in these programs 
identified several important areas of copper enrichment, with some significantly anomalous levels of Pb, 
Zn, Ag, As, Mo and Au. Of particular interest were copper analyses of 8200 and 4000 ppm for silt 
samples from a small channel draining a prominent "kill zone" in the center of the present property area. 
In 1996, a reconnaissance soil line returned copper values between 138 and 11 14 ppm over a distance of 
425 meters, and analyses of rock grab samples from the vicinity of 2 kill zones ranged up to 6987 ppm 
Cu. samples. The initial CL 1 to 100 claims were staked in April and May of 1997 to cover several 
multiple-element stream sediment and soil anomalies, and occurrences of Cu and Cu+Mo discovered in 
1996. 

The Cabin Lake properly is primarily underlain by Paleozoic to Triassic metasedimentary and 
metavolcanic rocks of marine origin. Two distinct Mesozoic intrusive bodies are present: a small 
dioritelgranodioriie stock exposed in the central and northwestern part of the property, and a larger 
granodioriielquartz monzonite pluton on the southwestern claims. 

Pyrite, chalcopyrite and minor other sulphide minerals are present as disseminations to semi- 
massive bands in certain schist layers on the central and western claims CAvalanche Area"). The 
sulphide minerals appear to be stratabound, and may represent remobilized and metamorphosed 
stratiform syngenetic (VMS) type mineralization similar to important polymetallic deposits recently 
discovered within broadly correlative terranes in the Finlayson Lake map area (e.g. Kudz Ze Kayah, 
Wolverine), about 160 kilometers northeast of Cabin Lake. Potentially important chalcopyrite and 
molybdenite mineralization is also developed in veinlets hosted by granodiorite on the southern CL claims 
CSouth Area"). Regionally, a rich variety of deposits and prospects is known throughout the Wolf Lake 
(NTS 105 8)  map sheet. The majority of these are intrusion-related, and include a nearby very large 
tungsten-molybdenum porphyrylskarn system at the Logtung deposit, 12  km southeast of the CL claims. 

In June 1997, a 277 line-km airborne electromagnetic and magnetic survey was flown over the 
complete claim group. Several EM anomalies and conductive trends parallel to stratigraphy and to major 
fault structures were identified overwidespread parts of the property. One weak EM conductor (Anomaly 
12) is coincident with a linear magnetic trend in the southern part of the Avalanche Area. High amplitude 
magnetic trends within granodiorite on the southern one-third of the properly were also outlined. 

An initial phase of baseline cutting, soil sampling, geological mapping, prospecting and hand 
trenching was undertaken in July 1997. Sporadic high values of Cu, Mo and Ag in soils were identified in 



the South Area, where several mineralized veins were located and sampled. Very encouraging results 
were returned from the Avalanche Area: most notable were several analyses of rock samples ranging up 
to 1.21 % Cu, and the delineation of a large copper soil anomaly, with Cu values greater than 150 ppm 
distributed over an area of approximately 900 x 500 meters. 

Positive results from soil and rock sampling led to a second phase of work in August and 
September that included fill-in soil sampling and intensified prospecting of anomalies, 390 m of excavator 
trenching, and 7.05 line-kilometers of induced polarization geophysical surveying. The best results from 
trenching were 0.35 % Cu averaged over 18.4 m of continuous chip samples. The IP survey identified 
several zones of chargeabilii and resistivity anomalies, with the strongest chargeabilityvalues extending 
several hundred meters to the east and south of known mineralization exposed at surface in the 
Avalanche Area. The zones of strongly anomalous IP response remain open to extension at depth, and 
laterally to the east and south. 

Current exploration results from the CL claims indicate good potential for discovery of economic 
copper (+/-zinc, +/-molybdenum, +/-gold, +/-silver) deposits. Targets include disseminated to massive 
sulphide mineralization in schistose units of the Avalanche Area and adjacent geophysical anomalies, and 
also porphyry or stockwork style mineralization with large tonnage potential in the South Area. Continued 
and intensified exploration of the Cabin Lake property is definitely warranted. 



2. RECOMMENDATIONS 

Grid soil sampling at 200m x 50m spacings should be extended to the western property boundary 
from line 3900N to line 2100N (CL 69 - 71, 76, 78, and 80 - 86 claims) to evaluate the potential for Cu + 

Mo +I-Au +I-& stockwork or porphyry mineralization in the South Area. Approximately 200 stations would 
be sampled in this area, and 3.5 km of additional baselines and tielines may be necessaly for grid control 
where sampling is to extend more then 1 km from the existing 2000E baseline. 

Fill-in soil sampling at 100m x 50m spacings should be completed around stations, or clusters of 
stations, having values above 150 ppm Cu andlor 20 ppm Mo on all parts of the property to define more 
closely the extent of anomalous areas. Approximately 130 samples are required to complete this work 
over the existing soil grid. 

Pulps from all 1997 soil samples which were not analyzed for molybdenum should be resubmitted 
for Mo analysis in orderto more completely define the nature of the main geochemical anomaly in the 
Avalanche Area, and to allow a better comparison to the geochemical signature of the South zone. 

Detailed prospedng and mapping of veins and alteration zones in the South Area is required to 
augment the existing information from that part of the property. Rock samples collected from any altered 
or mineralized zones should be analyzed for gold (AA) plus 30 elements (ICP). 

IP surveying should be continued southward on 100-meter spaced lines west of the 2000E 
baseline, and geophysical lines 4900N and 4700N should be extended eastward to at least 2700E. The 
results of further mapping and sampling would determine the full extent of geophysical work. At the 
present time, with partial information only, 5 line-km of additional surveying are proposed. 

A further 150 m of excavator trenching is recommended for the "Discovery Showing" locality 
around 5378N/2023E, north and east of the existing trenches in the Avalanche Area. Additional trenching 
is also recommended for the area between 5000N and 5100N, extending approximately 150 m upslope 
from the existing trench CLT97-4 to the westernmost lobe of the >200 ppm Cu soil anomaly. Trenches 
should be cleaned to bedrock wherever feasible, mapped and chip sampled. Samples should be tested 
for gold and other elements in the same manner as prospecting samples. Trenching is probably not 
feasible south of line 4900N because of excessive depth of overburden and difficult terrain. 

Diamond drilling is recommended for strong chargeability anomalies to the east and south of the 
mineralized surface exposures and the 1997 trenches in the Avalanche Area. Drill fences should extend 
from 4700N to 5300N. Approximately 15 holes at an average depth of 100 m would be a preliminary test 
for these targets. Further drilling would be contingent upon favorable results from this area and from 
trenching and geophysical programs. 

Respectfully submitted 

FAIRFIELD MINERALS LTD. 

D.H. Riicey, BSc., B.A., M.Sc. E.A. Balon. P. Geo 



3. INTRODUCTION 

3.1 Location and Physiography (Figures 1 and 2) 

The Cabin Lake property is centered 170 kilometers west of Watson Lake in south-central Yukon Territory 
(Figure 1) at latitude 60°06'N and longitude 131 "48'W on NTS map 105814. The mineral property 
consists of 122 contiguous mineral claims (CL 1 to 122) in the Watson Lake Mining District. The CL 
claims have no road access, and were serviced during the 1997 field season by helicopter, with temporary 
bases established along the Alaska Highway at Morley River, YT (25 km southwest of the property) and 
Swan Lake BC, (30 km southeast). 

The CL 1 to 122 claims cover 2080 hectares north and east of Hazel Ridge down to the valley of Smart 
River at the southeastern property limit (Figure 2). Topography throughout the area is generally moderate 
to steep, with elevations ranging from 1000 to 1700 meters. Copper Creek drains much of the central and 
southern portion of the property, and flows easterly through a steep-walled valley. The northern and 
eastem CL claims drain to the north, via Antennae Lake and its oufflow, Meadow Creek. Spruce, fir and 
other less common species form dense forests on lower slopes, but trees are interspersed with grassy 
subalpine meadows at higher elevations. In welldrained areas, particularly on south-facing slopes, trees 
commonly attain dimensions to 40 cm trunk diameter and 20 m height. Swamps with willow, dwarf birch, 
alder and stunted conifers are interspersed throughout the property. Alpine conditions prevail above 1400 
m elevation. Bedrock exposure is generally sporadic at higher elevation, and notably poor in 
topographically lower areas where alluvium and glacial till are prevalent. Annual temperatures range from 
approximately 
-40°C to +30"C and precipitation is moderate. The CL claims are underlain by intermittent permafrost, 
particularly in areas of thick moss and dense forest cover. The area is basically free of snow from June 
through September. 

3.2 Claim Data (Figure 2, Table 1) 

The CL 1 to 122 claims were staked by contractors or Fairfield employees between March and 
September 1997, and are owned 100 percent by Fairfield Minerals Ltd. The current status of all claims is 
indicated in Table 1 and their locations are shown on Figure 2. 

3.3 History 

No publicly available documentation exists for any prior mineral exploration in the area covered by 
the CL claims. 

Reconnaissance sampling undertaken in 1980 provided 37 samples of stream sediments from the 
CL claims area and adjacent drainages, and 1 sample each of rock and soil from limited follow-up work 
(Rowe, 1980). Several drainage areas with anomalous metal values were identified by the results of this 
regional program. Anomaly follow-up and prospecting during 1996 in the properly area included the 
collection of 11 rock samples and 21 soil samples for geochemical analysis. Nineteen of the these soil 
samples yielded copper analyses between 152 and 11 14 ppm Cu, with some significant levels of Mo, Zn, 
Ag, As and Au. Consistent anomalous Cu values from the vicinity of at least three "kill zones", and the 
discovery of mineralized float and subcrop in several areas more than 500 meters apart with analyses up 
to 6987 ppm (0.7%) Cu, led to initial staking in March, April and May of 1997. Further claims were staked 
during the field season to extend the property over favorable lihologies and to cover gaps and fractions. 

3.4 1997 Exploration Program 

The 1997 program comprised 288 persondays of field work: 42 for cutting of baselines, 61 for soil 
sampling, 61 for geological mapping and prospecting including soil anomaly evaluation, 81 for trenching 
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TABLE 1 (Continued) 

Claim 
CL62 
CL63 
CL64 
CL65 
CL66 
CL67 
CL68 
CL69 
CL70 
CL71 
CL72 
CL73 
CL74 
CL75 
CL76 
CL77 
CL78 
CL79 
CL80 
CL81 
CL82 
CL83 
CL84 
CL85 
CL86 
CL87 
CL88 
CL89 
CL90 
CL91 
CL92 
CL93 
CL94 
CL95 
CL96 
CL97 
CL98 
CL99 
CLIOO 
CL101 
CL102 
CLlO3 
CLlO4 
CLI 05 
CLlO6 
CL1 O? 
CLlO8 
CLlO9 
CL110 

Record # 
YE89229 
YB89230 
YB89231 
YE89232 
YE89233 
YB89234 
YB89235 
YB89236 
YB89237 
YB89238 
YB89239 
Y889240 
YE389241 
YB89242 
YE89243 
YB89244 
YB89245 
YB89246 
YB89247 
YE89248 
YB89249 
YB89250 
YB89251 
YB89252 
YB89253 
YB89254 
YB89255 
YB89256 
YB89257 
YB89258 
YB89259 
YB89260 
YE89261 
YB89262 
Y889263 
YB89264 
YB89265 
YB89266 
YB89267 
YB89643 
YB89644 
YB89645 
YB89646 
YB89647 
YB89648 
YB89649 
YB89650 
YE389651 
YB89652 

Expiry Date 
411 4/03 
411 4103 
411 4/03 
411 4/03 
411 4/03 
411 4/03 
411 4103 
411 4/03 
411 4/03 
411 4/03 
411 4103 
411 4/03 
411 4/03 
411 4103 
411 4/03 
411 4/03 
4/14/03 
411 4103 
411 4103 
411 4/03 
411 4/03 
411 4/03 
411 4/03 
411 4/03 
411 4/03 
411 4103 
411 4/03 
411 4/03 
411 4103 
411 4/03 
411 4103 
411 4103 
411 4/03 
411 4/03 
411 4/03 
411 4/03 
411 4/03 
411 4/03 
411 4/03 
411 4/03 
411 4/03 
411 4103 
411 4103 
4/14/03 
411 4103 
4114103 
411 4103 
4/14/03 
4/14/03 

NTS 
105B14 
105814 
105814 
105614 
105814 
105814 
105814 
105814 
105814 
105B14 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
IO58l4 
105814 
105814 
105B14 
105814 
105814 
105814 
105814 

Mining Division 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 



Claim 
CL111 
CL112 
CL113 
CL114 
CL115 
CL116 
CL117 
CL118 
CL119 
CL120 
CL121 
CL122 

TABLE I 

Record # 
YE89653 
YB89654 
YE89655 
YE89656 
YB89657 
YE89658 
YE89659 
YB89660 
YE89661 
YB89662 
YB89975 
YB89976 

(Continued) 

Expiry Date 
411 4/03 
411 4103 
4/14/03 
4114103 
4/14/03 
411 4103 
411 4103 
411 4103 
411 4/03 
411 4/03 
411 4103 
411 4/03 

NTS 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 
105814 

Mining Division 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
Watson Lake 
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related activities including site layout and preparation, 23 for preparation and line cutting for an lnduced 
Polarization geophysical survey, and 20 for mobilizationdemobilization and camp construction. 

Baselines and tielines totaling 13,375 slope-corrected meters were cut and surveyed by Brunton 
compass and steel chain to establish grid control over most of the property area (Figure 3). The primary 
baseline (2000 E) was cut at an azjmuth 49.5 degrees west of magnetic north. Subsequent surveying with 
a hand held Global Positioning System (GPS) instrument demonstrated that the grid baseline has an 
azimuth of 335 degrees (True) and that the local magnetic declination is 24.5 degrees East. 

Grid soil sampling during 1997 amounted to 1217 samples covering 55% of the property at 50 m 
station spacings on 200 m or 100 m spaced lines. These samples were all analyzed for Cu, Pb, Zn, Ag 
and one of As or Mo (all by acid leach ICP-emission spectroscopy). 

Prospecting contributed a further 20 soil samples which were analyzed for Cu, Pb, Zn, Ag, and As; 
15 of these samples were tested for 25 additional elements by ICP, and 19 were analyzed for Au by 
Atomic Absorption. Eight stream sediment samples were collected on or adjacent to the Cabin Lake 
property and were analyzed for gold by AA and 30 elements by ICP. 

Mapping and prospecting involved the collection of 47 rock samples which were analyzed for gold 
plus 30 elements. The majority of these samples were taken in the main "Avalanche" Area of the 
property, where several areas of mineralized bedrock were mapped and sampled, and a series of pits 0.5 
to 2.5 meters deep were dug by hand and machine. 

Trenching by hand (17 linear meters) and by excavator (390 linear meters) provided extensive 
exposure of mineralization in bedrock. One hundred and eight (108) rock samples were collected from 
trenches, mostly by continuous chip sampling, with some grab samples where bedrockwas not exposed 
or where trenches were flooded. All rocks were analyzed for gold plus 30 elements. Eight (8) profile and 
basal soils were collected systematically from hand trench CLT97-1 and similarly analyzed. Along 
intervals of excavator trench CLT97-5 where bedrock was not reached, 8 soil samples were taken from 
the greatest depth achieved. These were analyzed for Cu, Pb, Zn, Ag and Mo by ICP. 

An lnduced Polarization survey totaling 7050 linear meters was completed in two phases during 
September 1997. The Avalanche Area and its presumed down-dip extension to the east were covered by 
this survey. This geophysical work required 6500 meters of line cutting, and an additional 550 meters of 
survey was run on an eisting grid tieline. 



4. GEOLOGY 

4.1 Regional Geology (Figure 1) 

Regional geology of the Cabin Lake area is shown on the southwest part of the Wolf Lake map 
sheet (GSC Map 10-1960 by J.A.Roddick and I.H. Green, 1960), and also on recent large-scale 
compilations by Wheeler and McFeely, 1991 (GSC Map 1712A) and Wheeler etal., 1991 (GSC Map 
171 3A), which are summarized and simplified in Figure 1. 

The CL claims are underlain by a mixed package of Devonian and Mississippian metavolcanic 
and metasedimentary rocks (Unit 7 of Roddick and Greene, 1960), in fault contactwith variably 
metamorphosed sedimentary units to the east (Unit 8 of Roddick and Greene, 1960). These two regional- 
scale map units form part of the pericratonic Yukon-Tanana Terrane, which records Late Devonian to 
Early Mississippian continental arc magmatism (e.g. Mortensen. 1992; Nelson, 1997; Mihalynuk etal., 
1998). The Yukon-Tanana Terrane is widespread in parts of Alaska, Yukon, and northern British 
Columbia, and incorporates units of the Slide Mountain, Kootenay (Nisutlin), and Dorsey Terranes, which 
are present in two separate areas of Figure 1: (I) northeast of the Tintina Fault, and 01) between the 
continental Cassiar Plafform area and the Teslin Fault Zone. 

Rocks identified on Figure 1 as part of the Slide Mountain Terrane (Wheeler and McFeely, 1991; 
Wheeler et at., 1991) are primarily or characteristically of marine volcanic origin. Structurally adjoining 
terranes, the Nisutlin allochthon (Nisutlin subterrane of Kootenay Terrane) to the west, and the Dorsey 
Terrane to the east, contain considerable age-equivalent strata but record, at least in part, distinct 
geologic histories. Although they are characteristically oceanic in origin, both the Dorsey Terrane and the 
Slide Mountain Terrane may have formed in close proimity to ancestral North America (Monger et a/. 
1991, and references therein), and the Nisutlin allochthon is included in the pericratonic Kootenay Terrane 
because of lithological and isotopic similarities (Monger et a/., 1991). The three major lithostratigraphic 
units of the Cabin Lake area (Nisutlin, Slide Mountain, and Dorsey) are therefore likely to be much more 
closely related than indicated by the sharp divisions on Figure 1. In the Teslin map area (NTS IOSC), 
units shown on Figure 1 as Nisutlin and Slide Mountain terranes were grouped by Mulligan (1963) into a 
single map unit, the Big Salmon Complex. Recent syntheses (e.g. Mortensen, 1992; Nelson, 1997), 
consider the Nisutlin Subterrane, Dorsey Terrane, and the Slide Mountain Terrane to be part of 
(or correlative extensions of) the larger, heterogenous Yukon-Tanana Terrane. Magmatic arc rocks of the 
Slide Mountain Terrane are correlated with or incorporated into the Yukon-Tanana Terrane (e.g. 
Mortensen, 1992, and references therein), whereas locally important ophiolitic units of Slide Mountain 
distinguish it from other Terranes of the region. 

Metavolcanic and metasedimentary rocks of the Nisutlin Subterrane host important volcanogenic 
massive sulphide deposits (e.g. Kudz Ze Kayah, Wolverine) in the Finlayson Lake area, northeast of the 
Tintina Fault, about 160 km from Cabin Lake. Also in the Finlayson Lake district, massive sulphide 
mineralization has recently been discovered at the Ice property, within volcanic-sedimentary sequences of 
the Slide Mountain Terrane. 

A mineral system of major importance in the Cabin Lake vicinity is the Logtung W-Mo porphyry 
deposit, related to a Cretaceous monzogranite stock 12 kilometers southeast of the CL claims. This large 
tonnage, low grade deposit (162 MT @ 0.13% W03, 0.052% MoS2) is also spatially associated with Pb- 
Zn-Ag veins (Noble et al., 1995). At Lang Creek, near Cassiar in northern BC, sulphide deposition in the 
Slide Mountain Terrane is manifested by Cu-Zn mineralization (volcanogenic ?) in basalt and cherty 
argillite, whereas the Bar prospect, located 45 km northwest of Cabin Lake is an example of sedimentary- 
exhalative Zn-Pb-Ag-Ba mineralization associate with chert, argillite, siltstone and chert pebble 
conglomerate in the Dorsey Terrane (Dawson et al., 1991). 



4.2 Property Geology and Mineralization (Figure 3) 

Incomplete property-scale mapping has been conducted to date on the CL claims, and geological 
observations and interpretations remain subject to revision or augmentation as more detailed information 
becomes available from continuing exploration. The property is primarily underlain by siliceous 
metasedimentary and metavolcanic schists that have been tentatively divided into several distinct map 
units (Figure 3). The major stratiform units exposed in the central property area north of Copper Creek 
are schistose metaquartzite or psammite with micaceous partings (unit I), overlain by variably deformed 
greenstone (unit 2, metamorphosed andesitic to dacitic flows and tuff). 

Purple to grey quartz-rich schists (unit 3) are characteristic of the Avalanche Area on the western 
and central claims. Unit 3, although relatively limited in its presently defined areal extent, is of great 
importance in that it consistently contains disseminated to semi-massive pyrite and chalcopyrite. 
Overlying and interlayered while to pale grey quart-sericite schists of unit 4 are also variably mineralized. 
At several excavations in the Avalanche Area, intense clay alteration of unit 4 has been observed. The 
relationship of this alteration to sulphide mineralization is not presently known. No contacts have been 
observed between units 2 and unit 3, and the stratigraphic relationship between the two is unclear. 
Except for sulphide content, unit 1 and unit 3 are both fundamentally similar quartz + muscovite (*I- 
garnet) schists, and the two may be lateral facies equivalents. Since part of the same stratigraphic 
succession (unit 2 "andesite" over unit 1 "quamite") of the Avalanche Area is displayed on the central 
property area north of tieline 4700 N, and because unit 1 has been identified south of Copper Creek 
(Figure 3), the eastern and central claims remain favorable for the discovery of further mineralization of 
the same type as exposed in the Avalanche zone(s). 

Dark, fine-grained clastic metasediments (unit 5) are present along the eastern edge of the claims 
group, east of a major fault zone. Sheared and chloritized medium to coarse grained metadiorite (unit 6) 
is exposed at several localities north of Copper Creek. 

Two distinct unfoliated intrusive units have been mapped on the CL claims. Adjacent to the 
Avalanche Area, and continuing to the northwest, is a body of fine to medium grained grey diorite I 
granodiorite (unit 7 on Figure 3). This unit was seen to be in intrusive contact with unit 2 greenstone at 
several localities, and chloritized diorite dykes were mapped in trenches, in contact with schists of unit 3. 
Rare disseminated pyrite and pyrrhotite were noted in variably altered diorite in some trenches. A medium 
to coarse grained pluton consisting of grey, pagnetite-bearing biotite granodiorite (unit8) with lesser pink- 
grey quartz monzonite occupies about 5 km of the southern CL claims and extends off the property to the 
west. The eastern limit of this pluton is indicated on Figure 3 largely by its characteristic aeromagnetic 
signature (> 58000 nT total magnetic field), as this area is generally one of poor bedrock exposure except 
at higher elevations near the southwestern limits of the properly. Here, granodiorite hosted pyrite-, 
chalcopyrite-, and/or molybdenite-bearing qua* veins and stringers occur in local ankeritic/potassic 
alteration zones. Grab samples from these veins have yielded weakly anomalous gold and silver values. 

Elsewhere on the CL claims, quartz veins are locally common, and appear to be most prevalent 
near brittle fault zones in the central and northwestern part of the properly. Overall sulphide contents and 
the intensity of alteration associated with these veins are notably low. 

Near grid coordinates 66500Nl44500E on Figure 3, a branching fault is marked by sharp rocky 
gullies, with undeformed diorite (unit 7) to the west, and gently dipping, weakly foliated andesite (unit 2) to 
the east. A north-trending linear zone centered at 66000N145400E is prominent on aerial photographs 
and is interpreted as a fault within the sequence of units 1 to 4. Another north-south lineament, near 
44500E in the northern part of the Avalanche Area, coincides in part with intense clay alteration of unit4, 
and may represent a structural zone or simply the surface expression of a recessive unit. 
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5. SOIL AND ROCK GEOCHEMISTRY 

5.1 Introduction 

Geochemical work on the CL claims in 1997 consisted of grid soil sampling over 11 km2 (1217 
samples), collection of 20 reconnaissance soil samples, stream sediment sampling at 8 sites, and both 
reconnaissance and detailed rock sampling (47 samples). 

5.2 SamplinglAnalytical Procedures 

Grid soil sample locations were established by compassing and chaining out from the established 
grid baselines indicated on Figure 4, and were marked with labeled weatherproof tags plus orange and 
blue flagging. Samples were collected from the "B" soil horizon with hand augurs, mattocks, or picks and 
placed in Kraff paper bags labeled with the appropriate grid coordinates. Reconnaissance and 
prospecting sample sites were tied into the grid system where available, or located on base maps or aerial 
photographs. At grid location 5240N11940E adjacent to the main "Kill Zone", 4 soil profile samples were 
collected from deep, rusty silty material at intervals to80 cm depth. Near lines 5000N and 5200N in the 
Avalanche Area, a series of 12 pits (labeled A to L) 60 to 100 cm deep were dug, and soil samples were 
taken from the "B" or 'C" horizon, usually at the greatest depth reached. All soils were shipped to Acme 
Analytical Laboratories LM. in Vancouver where they were dried and sieved to provide a -80 mesh 
fraction. Grid samples were treated by acid digestion followed by ICP spectroscopic determinations for 
Cu, Pb, Zn and Ag, and one of either As or Mo. The other samples were tested for Cu, Pb, Zn, Ag, and 
As by ICP, and most were analyzed for Au by atomic absorption (AA) analysis following aqua regia 
digestion and MIBK extraction from a 10-gram subsample. Certain reconnaissance samples were 
analyzed for a full 30 element ICP suite @lo, Cu, Pb, Zn, Ag, Ni, Co, Mn, Fe, As, U, Au, Th, Sr, Cd, Sb, Bi, 
V, Ca, P. La, Cr, Mg, Ba, Ti, B, Al, Na, K, and W). 

Stream sediments were sampled by hand from active, flowing channels. After drying and sieving, 
the -80 mesh fraction (also -40 +80 fraction for certain samples) was analyzed for gold using a 20-gram 
subsample, and for the 30 element ICP suite. 

Rock sample sites were marked with numbered pink flagging and, wherever practical, grid- 
referenced to local soil stations. The rock samples had typical weights of 0.5 to 3 kilograms with chips 
ranging from 1 to 10 cm in diameter. They were shipped to Acme Analytical Laboratories Ltd, in 
Vancouver where they were crushed to -10 mesh size, and a 250 g split was pulverized to -100 mesh. All 
were analyzed for gold by the same method as that used for the soils, using 10 or 20 gram subsamples. 
Additionally, 30-element ICP determinations were made from 0.5-gram splits. Sample CL97-R23, which 
contained heavily disseminated to semi-massive sulphide mineralization, was assayed for Cu by ICP and 
for Au and Ag by fire assay. 

5.3 Soil Results (Plates 1 -6) 

Certificates of analysis for all 1997 soil samples are contained in Section 11, and the geochemical 
grid locations relative to property areas and claim boundaries are indicated on Figure 4. 

The most important result of grid soil sampling in 1997 was the delineation of a strong copper 
geochemical anomaly, with values greater than 150 ppm Cu over an area of approximately 900 x 500 m 
(Plate I), located in the west-central part of the CL property (Avalanche Area). Sampling south of Copper 
Creek (South Area) also returned loosely clustered anomalous values of Cu in soils. 
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There is no consistent correlation between Cu and Pb, Zn, Ag, Mo, or As. Relatively fewstrongly 
anomalous values of Pb and Zn are distributed throughout both the Avalanche and South Areas (Plates 2 
and 3). Anomalous silver values 0.9 pprn; Plate 4) are more widely scattered, but there is some degree 
of coincidence with anomalous copper. Most soil samples from the Avalanche Area were not analyzed for 
Mo, but in the South Area the majority of Mo values > 20 ppm (Plate 5) do coincide with anomalous Cu 
geochemistry. 

The distribution patterns of arsenic in soils (Plate 6) are not indicators of copper mineralization in 
the Avalanche Area. The highest As values are from the northeastern portion of the soil grid, and appear 
to reflect a higher background level in the geologically distinct area along the eastern ertremity of the CL 
claims. 

Nineteen soil samples from prospecting pits or reconnaissance sampling throughout the property 
and 8 samples from a hand trench at the discovery showing in the northeast part of the Avalanche Area 
were analyzed for gold. Of these 27 samples, 11 (including 9 from the Avalanche Area) returned 
threshold or anomalous analyses of 20 to 160 ppb Au. 

5.4 Prospecting Results 

Prospecting was conducted throughout the property, but was focused primarily on the Avalanche 
Area, where strong Cu mineralization was identified in several bedrock occurrences. Forty-seven rock 
samples and 8 stream sediments were collected; their locations are shown on Figure 4. Sample locations, 
brief descriptions and selected analytical results are given in Table 2 and Table 3 for rocks and stream 
sediments respectively, and complete analyses for all 30 elements tested are included in Section 13. 

Numerous samples from the Avalanche Area returned Cu values > 1000 ppm, without significant 
contents of either Pb or Zn. Sample T348-R1 was collected about 1 km northwest of the Avalanche Area, 
and returned an analysis of 1496 ppm Cu. Outcrop samples CL97-R23 and -R24 yielded the highest Cu 
values ( 8674 ppm and 12,112 ppm, respectively) of any rocks sampled during the 1997 programs, and 
also contained anomalous concentrations of Ag (4.5 ppm and 4.0 ppm, respectively). Modestly 
anomalous levels of Au >I00 ppb were recorded for samples CL97-R9, CL97-R14, CL97-R23 and CL97- 
R24. 

Vein samples T365-R2 from the South Area of the property was significantly anomalous in Ag and 
Mo, whereas sample C197-R21 from a boulder of epithermal-style vein material contained relatively high 
levels of As and Sb. 

Rock samples T343-R1 and T343-R6, from local quartz-carbonate alteration zones near the 
northwest property corner, contain notable concentrations of gold (673 and 351 ppb Au, respectively). 



Sample Grid Location 
Number North East 

TABLE 2 

Description 

CL97-R1 5200 1400 Multiple pieces angular float; 
yellow, rusty-weathered 
pyritic quartz-rich schist 

CL97-R2 4480 2220 I - 6 mm pyritic laminae 
in sericitized metavolcanic 
outcrop and talus blocks 

CL97-R3 5500 1400 Rusty homfels outcrop 
with quartz veinlets 
and disseminated pyrite 

CL97-R4 5400 1100 Selected grabs from brown- 
weathering greenstone; 
disseminated pyrite 

CL97-R5 4995 1685 Angular float siliceous schist 
with abund. pyrite 
& trace chalcopyrite 

CL97-R6 5004 1683 Angular float 
siliceous schist with 
pyrite & minor chalcopyrite 

CL97-R7 5012 1669 Angular float 
siliceous schist with 
pyrite & minor chalcopyrite 

CL97-R8 501 5 1661 Pyritic siliceous schist float 

CL97-R9 501 7 1651 30 cm float blocks; 
widespread malachite 
&trace chalcopyrite 

Rock Samples CL Claims - 1997 

Cu Pb Zn Ag Mo Au Other 
ppm ppm P P ~  PPm Ppm P P ~  anomalous elements 

65 4 65 0 2 22 454 ppm As, 44 ppm Sb 



Sample 
Number 

CL97-R10 

CL97-Rll 

CL97-R12 

CL97-R13 

CL97-R14 

CL97-R15 

CL97-R16 

CL97-R17 

CL97-R18 

Grid Location 
North 

5027 

5227 

5050 

5120 

5060 

5062 

5067 

5069 

5053 

East 

1646 

1771 

1780 

1450 

1625 

1814 

1609 

1605 

2000 

TABLE 2 (CONTINUED) 

Description 

Angular float siliceous schist 
with abund. pyrite 
&trace chalcopyrite 

Highly siliceous weakly 
schistose blocks; 
2 - 5% pyrite + chalcopyrite 

Pyritic siliceous schist 
outcrop; rare chalcopyrite 
& possible trace sphalerite 

Pyritic quartz-sericite schist 
float; locally > lo% pyrite 
rare chalcopyrite 

Boulders & subcrop 
blocky siliceous schist; 
1 to 5% chalcopyrite 

grey-purple schist bedrock: 
5-10 mm semi-massive 
pyrite bands +I- chalcopyrite 

Siliceous purple-grey 
schist bedrock with variably 
disseminated pyrite 

Siliceous purple-grey 
schist bedrock with variably 
disseminated pyrite 

pale grey siliceous schist 
float with disseminated 
pyrite and chalcopyrite 

Au Other 
PPb anomalous elements 

43 

66 

8 

36 

111 

62 

65 

45 

69 



TABLE 2 (CONTINUED) 

Samole Grid Location 
 umber North East 

2660 

1765 

1100 

1450 

1450 

1605 

1050 

1140 

870 

Description 

Angular boulder 
dark siliceous schist 
with several percent pyrite 

Angular float slabs 
quartz-rich schist with 
heavily disseminated pyrite 

Subangular boulder quartz 
vein-breccia with limonitic 
cavities; no sulphides 

purple to grey schist outcrop: 
variably disseminated 
pyrite and chalcopyrite 

grey blocky schist outcrop; 
fractures heavily lined 
with pyrite and chacopyrite 

Purple blocky schist outcrop 
with disseminated pyrite and 
up to 5% chalcopyrite 

Angular metasedimentary 
talus blocks with iron oxide 
stain and rare pyrite 

Talus boulder 
carbonate-altered diorite 
with rare pyrite 

Seleced chips from 2-10 mm 
pyritic laminae in homfelsed 
andesite talus block 

Au Other 
P P ~  anomalous elements 

2 141 ppm As, 45 pprn Sb 

- 0.15 ozlt Ag, 0.005 oz/t Au, 
by Fire Assay 



TABLE 2 (CONTINUED) 

Sample 
Number 

Grid Location 
North East 

Description Au Other 
PPb anomalous elements 

5130 1500 rounded ferricrete cobble 
in small poison patch 

5310 1850 Sericitic chips and rusty 
yellow clay detritus 
from 2.5 m deep pit 

5297 1873 Cobble from 3 m depth in 
trench 5; pyrite & pyrrhotite, 
rare sphalerite & chalcopyrite 

Selected quartz vein chips 
from talus fragments 
upto11 x15x6cmthick 

angular boulder 
quartz-carbonate altered 
metavolcanic 

angular quartz vein block 
15 cm thick x 30 cm; 
limonitic patches to 15 mm 

angular quartz vein float 
10cm th i ckx iax25  cm; 
abundant specular hematite 

12 4351 ppm Mn 

cuntinuous chips across 
15 cm limonitic quartz vein 
in place in rusty schist 

subangular quartz vein float 
7 x l l x 1 5 c m  



Sample Grid Location 
Number North East 

T348-R1 

TABLE 2 (CONTINUED) 

Description Cu 
PPm 

talus fragments metavolcanic; 1496 
malachite and chalcopyrite 
on schistosity planes 

rusty, vuggy quartz vein talus 22 
7 x 10 x 15 cm; Fe-oxides 
in cavities; no fresh sulphides 

selected bedrock chips over 102 
2 m of green schist with 
magnetite and banded epidote 

volcanic I tuffaceous talus 85 
with disseminated pyrite and 
pyrrhotite, quartz veinlets 

angular quartz vein talus 29 
with limonitic cavities and 
fractures; 10 cm thick 

Piedmontite schist outcrop; 18 
selected grabs over several 
metres thickness 

Weakly pyritic quartz-sericite 31 
schist outcrop; selected chips 
across 0.5 m 

Glassy quartz vein fragments 28 
to several cm; some Fe and 
Mn oxides 

Angular quartz vein pieces to 8 
3 cm thick; drusy cavities & 
limonitic fractures, no sulphides 

Pb Zn Ag Mo Au Other 
PPm PPm PPm PPm PPb anomalous elements 

3 25 0 0 20 1394 ppm Ba 

35 9 0.4 8 5 67 ppm W 



TABLE 2 (CONTINUED) 

Sample Grid Location 
Number North East 

Description Cu Pb Zn Ag Mo Au Other 
P P ~  P P ~  P P ~  P P ~  P P ~  P P ~  anomalous elements 

Quartz vein rubble fragments 77 23 2 0.6 96 30 
up to 8 cm thick; sparse blebs 
molybdenite, also pyrite 

grabs fron in-situ quartz veins 428 3 6 1.7 260 75 
2 - 8 cm thick; variable pyrite 
contents 



TABLE 3 

Sample 
Number 

Stream Sediments CL Claims - 1997 
(Locations on Figure 4) 



6. AIRBORNE GEOPHYSICAL SURVEYS 

6.1 Introduction 

An airborne geophysical survey employing a five frequency electromagnetic system and a high 
sensitivity cesium vapor magnetometer was carried out over the entire property by Aerodat Inc, in June 
1997. This survey constituted the first work done after claim acquisition, and was initiated primarily to 
rapidly provide geological information over a large area. All parts of the Aerodat report which are relevant 
to the CL claims are included in this report as Appendix A. 

6.2 Interpretive Results and Anomaly Evaluation 

The largest areomagnetic feature on the Cabin Lake properly is the relatively high field area 
underlain by granodiorite in the southwestern quadrant, which is in sharp contrast to an elongate zone of 
low total magnetic field that extends from the southern boundary of the claim group, along the eastern 
flank of the pluton, and northward into the Avalanche Area. Dioritic rocks to the northwest of the 
Avalanche Area may be indicated, at least in part, by a relatively weak magnetic high. The northern part 
of the large low-magnetic swath may reflect the presence of metamorphosed felsic volcanic rocks (quartz- 
serlcite schist) in the Avalanche Area (and extending to the east), whereas the more intense low extending 
south of Copper Creek may represent either the further continuation of felsic units or a zone of 
hydrothermal alteration along the intrusive contact. In the core of this magnetic low, a single high- 
amplitude EM conductor approximately 300 meters long is centered at grid location 4100N11900E. The 
only other high amplitude conductors are a series of discontinuous linear zones that correspond to the 
fault contact between Dorsey and Slide Mountain terranes near the eastern properly boundary. Two 
anomalies west of this parallel set (Aerodat anomalies 10 and 11) may be stratabound conductors rather 
than fault structures. A short, weak conductor (Aerodat anomaly 12) at grid location 4850N/1700E in the 
southern end of the Avalanche Area is notable in that it coincides with a small elongate magnetic high 
extending approximately from 4700N11675E to 5000N/1700E, in the southern part of the main Cu soil 
anomaly. 



7. INDUCED POLARIZATION SURVEY 

7.1 Introduction 

An induced polarization geophysical survey employing a 3 kw transmitter and 6 channel receiver 
was carried out in two phases, over 7050 meters of cut line, by Amerok Geosciences Ltd. in September 
1997. This survey was undertaken primarily to determine the subsurface extent of mineralization 
discovered in the Avalanche Area. S u ~ e y  lines were cut and s u ~ e y e d  at 100 meter spacings in the main 
mineralized zone, and were established at 200 meter spacings to the north, east and south. All parts of 
the Aerodat report which are relevant to the CL claims are included in this report as Appendix 8. 

7.2 Interpretative Results and Anomaly Evaluation 

As further explained in Appendb: B, technical problems were encountered with field equipment 
along portions of survey lines 4900N, 5000N, 5200N and 5300N. Calculated values of apparent 
resistivity, and to a lesser degree, of chargeabilii, may be in error for some of these areas. The 
interpretations are therefore subject to confirmation by re-surveying. 

Significant chargeability anomalies were recorded on all survey lines in the Avalanche Area, from 
4700N to 5300N. In general, the higher chargeabilii zones correspond to elevated values of apparent 
resistivity, although the anomalies rarely coincide exactly. Irregular zones of chargeabilii >25 
milliseconds are present at depth from approximately 1650E to 1850E on pseudosections. Wfihin these 
broad anomalous areas, measurements s40 milliseconds were recorded on sections 4700N, 4900N, 
5000N and 5300N. The stronaest near-surface IP resoonses on lines 4700N and 4900N corresoond - 
roughly to the position of airborne magnetic-EM anomaly number 12. Some very high chargeabjlitfvalues 
were also obtained in a completely separate area near the eastern end of line 4900N, between 2050E and 



8. TRENCHING 

8.1 Introduction 

Trenching was undertaken in the Avalanche Area on the CL 33, 35 and 36 claims to test the 
source of copper soil geochemical anomalies and also the extent of bedrock mineralization located by 
prospecting. Six trenches totaling 407 meters in length were excavated by hand or machine at mineral 
showings, near the upslope limit of the Cu soil anomaly, and upslope from the kill zones identified and 
prospected in 1996. Access to the trenches required construction of 625 m of rough trails. Trench 
locations are indicated on Figure 5. All six trenches encountered of pyrite and chalcopyrite mineralization 
which was mapped and systematically sampled. 

8.2 Trenching Operations 

Two trenches totaling 17 meters in length (CLT97-1 and CLT97-2) were dug by hand at localities 
of subcropping mineralization located by prospecting. Afler grid soil sampling was largely complete, four 
larger trenches totaling 390 meters in length were excavated using a Kubota KH41 track mounted 
excavator operated by Ampex Mining of Whitehorse, YT. Trench depths varied from 0.6 to 2.5 meters, 
averaging about 1.5 meters. Trench statistics are summarized in Table 4. 

After cleaning with hand shovels and brooms, trenches were surveyed using a Brunton compass 
and a 50-meter steel chain, and were tied into cut grid lines. Bedrockgeology in the trenches was 
mapped at 1 5 0  or 1:100 scale (Figures 6 & 7; Plates 1,2,3 8 4) and 99 continuous (orsemi-continuous 
in areas of subcrop) chip or panel samples plus 9 grab samples were collected from zones of 
mineralization and alteration. Rock chip samples were collected by hand with hammers and chisels, and 
weighed 3 to 11 kilograms. All rock samples were processed as described in Section 5.2, and were 
analyzed for a 30 element suite by ICP, and for gold by AAfrom a 20 gram split. Sample locations are 
included on the trench plan maps (Figures 6 8 7; Plates 1,2, 3 & 4), and complete analyses are given in 
Section 13. 

In hand trench CLT97 -1, soil profile samples were collected below the normal B-horiion sampling 
depth and basal samples were taken immediately above the bedrock surface at 2 meter spacings. Over a 
long portion of excavator trench CLT97-5 where permafrost and excessive overburden depth prevented 
trenching to bedrock, soil samples were taken at irregular intervals from the deepest level reached. All 
trench soil samples were processed as described in Section 5.2. Soil samples from CLT97-1 were 
analyzed for 30 elements by ICP plus Au, while those from CLT97-5 were analyzed only for Cu, Pb, Zn, 
Ag and Mo. 
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Table 4: 

TRENCH SUMMARY 

Trench Excavated 
Number length (m) 

Width (m) Average 
Top Bottom Depth (m) 

Estimated 
Volume (ma) 

2.7 

3.0 

31 8 

63 

150 

56 

Number of Samples 

6 rock chip samples; 
4 profile soil, 4 basal soil. 

5 rock chip samples. 

62 rock chip samples: 
3 rock grab samples. 

10 rock chip samples. 

16 rock chip samples, 
8 soil samples. 

6 rockgrab samples. 

8.3 Trench Results 

Quartz-rich schists were the predominant rock types exposed throughout all the trenches. Diorite 
dykes were common but volumetrically much less important than schists in trenches CLT97-3 and -4, and 
minor andesitic (or finegrained intrusive) units were also encountered. Several quartzveins 1 to 14 cm 
wide, were exposed. Forty-two rock samples returned significant copper results s 1000 ppm (0.1 %), and 
several sample strings give significant results over lengths of 9.9 to 24.1 meters. Lengths of sample 
intervals and Cu values of the most significanttrench rocksamples are included on Plates 7-9. No 
strongly anomalous Pb or Zn values were returned from any trench rock samples. Several weakly 
anomalous Au and Ag values were returned, and visual inspection of the data set indicates positive 
correlations between Cu and Au, and between Cu and Ag. 

White to light grey quartz-sericite schist with abundant malachite and azurite is exposed in the 
northern leg of Trench CLT97-1 (Figure 6). Pyrite and chalcopyrite are present as disseminations and in 
wavy discontinuous quartz veinlets subparallel to the foliation. Samples of mineralized quarh-sericite 
schist returned values up to 2408 ppm Cu. Basal soil samples were all weakly anomalous in gold (32 - 59 
ppb Au), whereas only the westernmost profile sample returned a significant value of 109 ppb Au. 
Bedrock sources for these elevated gold values are not apparent, as Au analyses for trench rock samples 
are very low. 

The southern segment of Trench CLT97-2 (Figure 7) is underlain by blocky, pyrite- and 
chalcopyrle-bearing purple to grey siliceous schist. Somewhat lower sulphide contents were noted in the 
northern part, where more sericitic pale grey to white schist was exposed. Significant copper analyses 
were returned from both areas of the trench. 

Variably mineralized schists were encountered over much of the length of Trench CLT97-3 
(Plate 7), particularly the portion from 0 to 140 m. Diorite dykes or short andesitic i n t e ~ a l s  were found to 
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interrupt he schist units. Several poorly exposed intervals between 20 m and 135 m consist of schist 
subcrop with yellow clay that represents either alteration or surficial weathering. The best analytical 
results over a significant length were 3481 ppm Cu averaged over 18.4 m, from 99 m to 117.4 m. Deep, 
wet, or frozen till prevented significant exposure of bedrock from approximately 140 m to 190 m. From 
225 m to 250 m, the predominant bedrock lithology is a slightly to moderately pyritic quart-sericite schist 
with variable degrees of pervasive white to orange clay alteration. 

Bedrock exposure in the western segment of Trench CLT97-4 (Plate 8) was generally poor. 
Pyritic siliceous schists yielded an average of 1262 ppm Cu over 9.9 meters. Pyrite-poor quart-sericitic 
schists in the northeastern trench segment were interrupted by several intervals of altered diorite. 

In the western half of Trench CLT97-5 (Plate 9), blocky to platy, pale purple to buff-grey 
weathering siliceous schists were well exposed from 11 m to approximately 61 m. Gradational or 
indistinct layers with variable sericite and sulphide contents were noted on a scale of centimeters to 
decimeters in thickness. The best copper analyses from this area gave an average of 2158 ppm Cu over 
a 24.1 m interval, from 13.8 m to 37.9 m.  Permafrost or deep till were encountered in intermittent 
excavations from 71 m to 143 m. All 8 soil and till samples collected from 1.5 to 3.0 m depth in this portion 
of the trench were found to contain greater than 100 ppm Cu. 

Multiple legs of Trench CLT97-6 (Plate 10) were excavated in the main kill zone straddling the 
2000E baseline. Due to flooding and excessive depth of overburden, samples consisted of material 
brought up by the excavator from the greatest depths achieved (locally approaching 3 m). Clay-rich 
sericitic schist, containing considerably more pyrite than that mapped in the easternmost part of trench 
CLT97-3, was excavated and sampled at three excavated sites. The best analytical result was 11 16 ppm 
Cu from rusty schist chips in the westernmost trench segment. 



9. PERSONNEL B CONTRACTORS 

Personnel: Fieldwork Period - 1997 

E.A. Balon, Prospector 4 July - 2 October 
North Vancouver. BC 

W.  Jakubowski. Geologist 
Vancouver, BC 
maintenance, 

D. Ritcey, Geologist 
Vancouver. BC 

Contractors: 

Aerodat lnc. 
Mississauga, ON 

Amerok Geosciences Ltd 
Whitehorse YT 

Ampex Mining 
Whitehorse Y T  

Bear Mountain Enterprises 
Whitehorse, YT 
including 

Discovery Helicopters 
Atlin BC 
Troy Kinuan, Pilot 

23 days prospecting, claim 
maintenance, supervision, 
mobilization and demobilization 

7 July - 25 September 25 days mapping and 
prospecting, claim 

mobilization and demobilization 

4 July - 25 September 61 days mapping, prospecting, 
trenching and supervising 
contractors 

Fieldwork Period - 1997 

30 June Airborne Geophysical Surveys 

2 September- 25 September Induced Polarization Survey 

3 September -25  September 21 days (122 machine-hours) 
trench excavation 
and access track building 

4 July - 18 September 

4 July - 2 October 

158 man days line cutting, soil 
sampling and trenching, 

mobilization and demobilization 

Helicopter support, 
mobilization and demobilization 



L 10. STATEMENT OF COSTS 
(Consolidated forthe period July 1,1997 t o  January 31,1998 

L CABIN LAKE PROPERTY 1997 PROGRAMS 

SALARIES AND BENEFITS 
(Fairfield personnel: field time and report preparation) 

EXCAVATOR TRENCHING 
(Ampex Mining) 

GEOCHEMICAL ANALYSIS, ASSAYS 8 FREIGHT 
(Acme Analytical and Greyhound) 

GEOLOGICAL CONSULTING 
(Petrographic study) 

GEOPHYSICAL SURVEYS: 
AIRBORNE I EM - MAG. (Aerodat lnc.) 
GROUND / I.P. (Amerok Geosciences Ltd.) 
INTERPRETATION (S.J.V. Consultants Ltd.) 

GRID PREPARATION (LINECUTTING) & SOIL SAMPLING 
(Includes food 8 supplies for fly camp, 
Bear Mtn. &Twin Mtn. Enterprises) 

HELICOPTER SUPPORT 
(Includes fuel atransportation of fuel) 

FOOD & ACCOMODATION 
(Base Camp) 

TELECOMMUNICATIONS 
(Satellite phone rental) 

MISCELLANEOUS SUPPLIES & VEHICLE RENTAL 

TRAVEL 
(Airfares) 

TOTAL EXPENDITURES 

NOTES: 
-All items rounded to nearest $10.00. 
-Only $54,450.00 of expenditures utilized for assessment credits. . ,, . , . .' 
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12. STATEMENTS OF QUALIFICATIONS 

I. David Ricey, of Vancouver, British Columbia hereby certify that: 

1. I am a geologist residing at205230 West 10th Avenue and employed by Fairfield 
Minerals Ltd. of 1420 - 700 West Georgia Street, Vancouver, British Columbia. 

2. I have received a BSC. degree from Dalhousie University, Halifax, N.S. in 1984 
and a B.A. degree with First Class Honours in Geology from the same institution in 1989, 
and an MSc ,  degree in Geology from Memorial University of Newfoundland, St. John's, 
Nfld. in 1994. 

3. I have worked as a professional geologist since 1989 in the Northwest Territories, 
Alberta, British Columbia, and Yukon Territory. 

4. I am the principal author of this report and I supervised part of the field work 
conducted on the CL 1 - 122 mineral claims during the period July 4 to September 26, 
1997 

FAIRFIELD MINERALS LTD. 

David Riicey, B.Sc., B.A., M.Sc 

May, 1998 
Vancouver, B.C. 



I, Edward A. Balon, of North Vancouver, British Columbia hereby certify that: 

1. I am a prospector and geologicallmining technician residing at 501-250 West First 
Street, and employed by Fairfield Minerals Ltd. of 1420 - 700 West Georgia Street, 
Vancouver, British Columbia V7Y 1B6. 

2. 1 have received a Diploma in Mining Engineering Technology (integrated Geology, 
Mining and Metallurgy) from Northern College - Haileybury School of Mines. Ontario in 
1970. 

3. 1 have attended several Continuing Education Courses in Geoscience since 1970, 
including Exploration Geochemisby at the University of British Columbia, Vancouver, B.C. 
in 198411985, 

4. 1 am a member of the Association of Professional Engineers and Geoscientists of the 
province of British Columbia, registration number 20265. 

5. 1 have practiced my profession fortwenty-eight years in British Columbia. Yukon and 
Northwest Territories. 

6. 1 am the editor of this report and conducted or supervised part of the field work 
performed on the CL 1 - 122 mineral claims during the period July 4 to October 2, 1997. 
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Vancouver. B.C 
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APPENDIX A: Aerodat Inc. Report on Electromagnetic and Magnetic Survey 
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REPORT ON A 
COMBINED HELICOPTER-BORNE 

ELECTROMAGNETIC AND MAGNETIC SURVEY 
CABIN LAKE AND CARIBOU CREEK PROPERTIES 

YUKON TERRITORY 

1. INTRODUCTION 

This is a report on an airborne geophysical survey carried out for Fairfield Minerals Ltd. by 
Aerodat Inc. under a contract dated May 23, 1997. Principal geophysical sensors 
included a five frequency electromagnetic system and a high sensitivity cesium vapour 
magnetometer. Ancillary equipment included a colour video tracking camera, Global 
Positioning System (GPS) navigation instrumentation, a radar altimeter, a power line 
monitor and a base station magnetometer. 

The survey covered two areas, the Cabin Lake property and the Caribou Creek property, 
totalling about 20.3 and 6.4 square kilometres respectively. The properties are located 
approximately 170 km east-southeast of Whitehorse. Total survey coverage for the 
Cabin Lake property is 277 line km including 25 krn of tie lines and for the Caribou Creek 
property 85 km including 8 km of tie lines. The Aerodat Job Number is J9761. 

This report describes the survey, the data processing, data presentation and 
interpretation of the geophysical results. Identified electromagnetic anomalies appear on 
selected map products as anomaly symbols with interpreted source characteristics. The 
interpretation map indicates conductive areas of possible interest. It also shows 
prominent structural features interpreted from the magnetic results. Significant structural, 
conductive and/or magnetic associations are the basis for the selection of specific 
geophysical anomalies for further investigation. 

2. SURVEY AREA 

The survey areas are about 35 km east-northeast of Teslin on the Englishman's Range 
of Mountains. Topography is shown on the 1 :50,000 scale NTS map sheets 105 814, C/1 
and Cl8. Local relief is rugged. Elevations range from 915 m to over 1,650 m above 
mean sea level on the Cabin Lake property and from 1,100 m to 1,400 m on the Caribou 
Creek property. The survey area is shown in the attached index map that includes local 
topography and latitude - longitude coordinates. This index map also appears on all map 
products. The flight line direction is north 74" east on the Cabin Lake property and north 
48" east on the Caribou Creek property . Line spacing is 100 metres. 



INDEX MAPS 



3. AIRCRAFT AND SURVEY EQUIPMENT 

3.1 Aircraft 

The survey aircraft was an Aerospatialle AS 3158 helicopter (C-FJJW), piloted by D. 
Rokosh, owned and operated by Turbowest Helicopters Ltd. J. Douglas of Aerodat acted 
as navigator and equipment operator. Aerodat performed the installation of the 
geophysical and ancillary equipment. The survey aircraft is flown at a mean terrain 
clearance of 60 metres and speed of 60 knots. 

3.2 Electromagnetic System 

The Helicopter ElectroMagnetic system (HEM) is an Aerodat multi-frequency 
configuration. Two vertical coaxial coil pairs operate at frequency ranges of 900 Hz and 
4,500 Hz and two or three horizontal coplanar coil pairs at frequency ranges of 900,4,500 
Hz and 33 kHz. The actual frequencies used depend on the particular bird configuration. 
At the present time Aerodat has ten bird systems. This sutvey utilized the Harrier bird 
with frequencies of 913 Hz and 4,427 Hz for the coaxial coil pairs and 858 Hz, 4,830 Hz 
and 32,550 Hz for the coplanar coil pairs. The transmitter-receiver separation is 6.4 
metres. lnphase and quadrature signals are measured simultaneously for the five 
frequencies with a time constant of 0.1 seconds. The HEM bird is towed 30 metres below 
the helicopter. 

3.3 Magnetometer 

A Scintrex H8 cesium, optically pumped magnetometer sensor, measures the earth's 
magnetic field. The sensitivity of this instrument is 0.001 nanoTesla at a sampling rate of 
0.2 second. The sensor is towed in a bird 15 metres below the helicopter 45 metres 
above the ground. 

3.4 Ancillary Systems 

Base Station Magnetometer 

A Gem Systems, Inc. GSM19 magnetometer, or similar unit, is set up at the base of 
operations to record diurnal variations of the earth's magnetic field. Synchronization of 
the clock of the base station with that of the airborne system is checked each day to 
insure diumal corrections will be accurate. Recording resolution is 1 nT with an update 
rate of four seconds. Magnetic field variation data are plotted on a 3" wide gridded paper 
chart analog recorder. Each division of the grid (0.25") is equivalent to one minute (chart 
speed) or five nT (vertical sensitivity). The date, time and current total field magnetic 
value are automatically recorded every 10 minutes. The data is also saved to digital tape. 



Radar Altimeter 

A King KRA-10 radar altimeter records terrain clearance. The output from the instrument 
is a linear function of altitude. The radar altimeter is pre-calibrated by the manufacturer 
and is checked after installation using an internal calibration procedure. 

Tracking Camera 

A Panasonic colour video camera records the flight path on VHS video tape. The camera 
operates in continuous mode. The video tape also shows the flight number, 24 hour 
clock time (to .O1 second), and manual fiducial number. 

Global Positioning System (GPS) 

Global Positioning Systems utilize at present 25 active satellites orbiting the earth. The 
orbital period for each satellite is approximately 12 hours with an altitude of approximately 
12,600 miles (- 20,000 km). Each satellite contains a very accurate cesium clock which 
is synchronized to a common clock by the ground control stations (operated by the U.S. 
Air Force). 

The satellites radiate individually coded radio signals which are received by the user's 
GPS receiver. Along with timing information, each satellite transmits ephemeris 
(astronomical almanac or table) information which enables the receiver to compute the 
satellite's precise spatial position. The receiver decodes the timing signals from the 
satellites in view (4 or more for a three dimensional fix) and, knowing their respective 
locations from the ephemeris information, computes a latitude, longitude, and altitude for 
the user. This position fix process is continuous and can be updated once per second. 

Differential GPS is employed to eliminate the problem of selective availability where the 
US Defence Department corrupts the satellite's timing signal. Differential GPS utilizes a 
GPS reference receiver which must be established within a few hundred miles from the 
survey aircraft. The GPS System computes differential corrections as a post-processing 
operation to achieve accuracies in the 2 to 5 metre range. 

A Magnavox 9212 (12 channel) GPS receiver is used in the aircraft. Nortech differential 
GPS processing software is used to compute the differentially corrected GPS positions on 
a daily flight basis. The navigational unit in the aircraft supplies continuous information to 
the pilot and allows multiple way point entry. 

The Picodas PNAV 2001 survey navigation system is utilized on the aircraft to provide a 
lewright indicator for the pilot. The single point GPS positions are logged onto the 
PICODAS or RMS digital acquisition systems along with the magnetometer data. The 
single point GPS accuracy is much better than 25 metres. The GPS positions are 
converted to NAD27 format for inclusion in the technical report and in the digital archive 
data. 



Analog Recorder 

An RMS dot matrix re 
follows: 

!r displays the data during th le survey. Re cord cont ents are 

LABEL I PARAMETER CHART SCALE I 
MAGF I Total Field Magnetics, Fine 1 2.5 nT1mm 11 

L9XQ 1 900 Hz,Coaxial,Quadrature 1 2.5 pprnlrnm I 

MAGC 

L9XI 

Total Field Magnetics, Coarse 

900 Hz, Coaxial, lnphase 

M4XI 

M4XQ 

M4PI 1 4,500 Hz, Coplanar, lnphase 1 10 ppmlmm 11 

25 nT1mm 

2.5 ppmfmm 

L8PI 

LBPQ 

4,500 Hz, Coaxial, lnphase 

4,500 Hz, Coaxial, Quadrature 

2.5 ppmlmm 

2.5 pprnlmm 

900 Hz, Coplanar, lnphase 

900 Hz, Coplanar, Quadrature 

M4PQ 

H3PI 

10 ppmfmm 

10 ppmlmm 

H3PQ 

BALT 

Data is recorded with positive - up, negative - down. The analog zero of the radar 
altimeter is 5 cm from the top of the analog record. A helicopter terrain clearance of 60 m 
should therefore be seen some 3 cm from the top of the analog record. 

4,500 Hz, Coplanar, Quadrature 

33,000 Hz, Coplanar, lnphase 

RALT 

PWRL 

Chart speed is 2 mmkecond. The 24-hour clock time is printed every 20 seconds. The 
total magnetic field value is printed every 30 seconds. The ranges from the radar 
navigation system are printed every minute. 

10 ppmlrnm 

20 ppmlmm 

33,000 Hz, Coplanar, Quadrature 

Barometer 

Vertical lines crossing the record are manual fiducial markers activated by the operator. 
The start of any survey line is identified by two closely spaced manual fiducials. The end 
of any survey line is identified by three closely spaced manual fiducials. Manual fiducials 
are numbered in order. Every tenth manual fiducial is indicated by its number, printed at 
the bottom of the record. 

20 ppmlmm 

50 Wmm 

Radar Altimeter 

50160 Hz Power Line Monitor 

10Wmm 

- 

I 



Calibration sequences are located at the start and end of each flight and at intermediate 
times where needed. 

Digital Recorder 

A DGR-33 data system records the digital survey data on magnetic media. Contents and 
update rates are as follows: 

DATA TYPE RECORDING RECORDING 1 INTERVAL 1 RESOLUTION 

Magnetometer 

HEM, (8 or 10 Channels) 

HEM, coplanar- 33,000 Hz I I 0.125 ppm 

HEM, coaxial- 900 Hz14,500 Hz 

HEM, coplanar- 900 Hz/4,500 Hz 

0.1 second 

0.1 second 

0.03 ppm 

0.06 ppm 

0.001 nT 

Position (2 Channels) 

Altimeter 

Clock Time I I 

Power Line Monitor 

Manual Fiducial 

4. SURVEY LOGISTICS AND CALIBRATION 

4.1 Survey 

0.2 second 

0.2 second 

0.2 second 

The survey was completed on June 30, 1997. Principal personnel are listed in Appendix 
I. A total of three survey flights was required to complete the project. Aircraft ground 
speed is maintained at approximately 60 knots (30 metres per second) and mean terrain 
clearance of 60 metres consistent with the safety of the aircraft and crew. 

0.1 m 

0.05 m 

4.2 Navigation 

A global positioning system (GPS) consisting of a Magnavox MX 9212, or similar system, 
operated in differential mode guides aircraft navigation and flight line control. Field 
processing of the differential GPS data in the field utilizes a PC using software supplied 
by the manufacturer. One system is installed in the survey helicopter. This involves 
mounting the receiver antenna on the casing ("bird") containing the magnetometer 
sensor. A second system acts as the base station. 

6 



The published NTS maps provide the Universal Transverse Mercator (UTM) coordinates 
of the survey area corners. These coordinates program the navigation system. A test 
flight confirms if area coverage is correct. Thereafter the navigation system guides the 
pilot along the survey traverse lines marked on the topographic map. The operator also 
enters manual fiducials over prominent topographic features. Survey lines showing 
excessive deviation are re-flown. 

The operator calibrates the geophysical systems at the start, middle (if required) and end 
of every survey flight. During calibration the aircraft is flown away from ground effects to 
record electromagnetic zero levels. 

4.3 Calibration and Data Verification 

The operator calibrates the geophysical systems including the barometric altimeter at the 
start, middle (if required) and end of every survey flight. Immediately after takeoff and 
before landing the altimeter values are compared with the 30 m separation between the 
helicopter and EM sensor. The geophysical systems are calibrated and monitored as 
follows: 

Electromagnetics 

The system is nulled and phased according to Aerodat's standard procedures. Any 
discrepancies from previous surveys require an external Q coil calibration. The External 
Calibration Procedure is done at the start of every survey and every week thereafter until 
the survey has been completed. There are four parts to the Extemal Calibration 
Procedure. After system has warmed up, they are: 

1 .) Null each frequency 
2.) Phase each frequency 
3.) Set the gain for each frequency 
4.) Note the response of the internal Cal-coil 

The phasing is done with a ferrite bar. The gain calibration is done using a calibration coil 
which is mounted at a pre-set location off the end of the bird. 

The phasing and calibration is checked with the intemal Q coil. The intemal Q coil is 
activated prior to and at the end of each flight with the system flying out of ground effect 
(250 m or higher) to assure correct EM calibration. Analog trace locations are corrected 
for all channels when the system is out of ground effect. If excessive drift is present on 
the EM system the preceding procedures are repeated as required. 



Magnetics 

The airborne magnetic data is monitored in the aircraft by means of a 4th difference of the 
data which is calculated and presented on the airborne analog recorder. Should the 4th 
difference exceed the allowable specification, the portion of the flight line thereby affected 
is reflown. 

The fourth difference is defined as: 

where Xi is the ith total field sample. The fourth difference in this form has units of nT. 
High frequency noise should be such that the fourth differences divided by 16 are 
generally less than a 0.1 nT The fourth difference is displayed on analog at scales of 
0.20 nT/cm. 

Altimeters 

The radar altimeter test is carried out before and after the survey and if any of the altitude 
equipment is changed. The radar altimeter reading is determined when flying at 
barometric altitudes of 60, 120, 180 and 240 meters above the base airstrip. Also, the 
barometric altimeter is calibrated pre-flight and post-flight using the radar altimeter to 
determine the drift and this drift is applied to the data in the subsequent data processing. 
Video Flight Path Verification 

The record from the video camera is monitored continuously in flight. The video tape is 
reviewed immediately after each flight to ensure that the quality is acceptable. Selective 
flight path verification is performed as necessary. 

Lag Tests 

Before survey production commences and when any major survey equipment 
modification or replacement occurs, a lag test is performed to determine the time 
difference between the magnetometer reading, the electronic navigation reading and the 
operation of the positioning equipment. These tests are flown at the survey flight altitude 
in two (2) directions across a distinct magnetic anomaly and a recognizable feature 
whose exact location is known. 



5. DATA PROCESSING AND PRESENTATION 

5.1 Base Map 

The base map is taken from a photographic enlargement of the NTS topographic maps. 
A UTM reference grid (grid lines usually every kilometre) and the survey area boundaries 
are added. After registration of the flight path to the topographic base map, some 
topographic detail and the survey boundary are added digitally. This digital image forms 
the base for the colour and shadow maps. 

In order to check positioning and provide more detailed topography a digital terrain model 
(DTM) is generated by calculating the difference between the barometric and radar 
altimeter readings along the flight path. This pseudo elevation map can be plotted as a 
topographic map and geophysical features of interest can be checked for possible 
topographic expressions. Levelling errors are sometimes present in steep topographic 
gradients due to the forward pointing radar altimeter and helicopter orientation. 

5.2 Flight Path Map 

Global Positioning System 

The GPS receiver takes in coded data from satellites in view and there after calculates 
the range to each satellite. The coded data must therefore include the instantaneous 
position of the satellite relative to some agreed earth-fixed coordinate system. 

A further calculation using ranges to several satellites gives the position of the receiver in 
that coordinate system (eg. UTM, lat/long.). The elevation of the receiver is given with 
respect to a model ellipsoidal earth. 

Normally the receiver must see four satellites for a full positional determination (three 
space coordinates and time). If the elevation is known in advance, only three satellites 
are needed. These are termed 3D and 2D solutions. 

The position of the receiver is updated every tenth of a second. The accuracy of any one 
position determination is described by the Circular Error Probability (CEP). Ninety-five 
percent of all position determinations will fall within a circle of a certain radius. If the 
horizontal position accuracy is 25 m CEP, for example, 95% of all trials will fall within a 
circle of 25 m radius centred on the mean. The system may be degraded for civilian use 
and the autonomous accuracy is then 100 m CEP. This situation is called selective 
availability (SA). Much of this error (due principally to satellite position/time errors and 
atmospheric delays) can be removed using two GPS receivers operating simultaneously. 
One receiver acting as the base station, is at a known position. The second remote 
receiver is in the unknown position. Differential corrections determined for the base 
station may then be applied to the remote station. Differential positions are accurate to 
five m CEP (for a one second sample ). Averaging will reduce this error further. 



Flight Path 

The flight path is drawn using linear interpolation between x,y positions from the 
navigation system. These positions are updated every second (or about 3.0 mm at a 
scale of 1:10,000 ). Occasional dropouts occur when the optimum number of satellites 
are not available for the GPS to make accurate positional determinations. Interpolation is 
used to cover short flight path gaps. The navigator's flight path and/or the flight path 
recovered from the video tape may be stitched in to cover larger gaps. Such gaps may 
be recognized by the distinct straight line character of the flight path. 

The manual fiducials are shown as a small circle and labelled by fiducial number. The 
24-hour clock time is shown as a small square, plotted every 30 seconds. Small tick 
marks are plotted every two seconds. Larger tick marks are plotted every 10 seconds. 
The line and flight numbers are given at the start and end of each survey line. 

The aircraft position is expressed in geographic latitude and longitude coordinates, using 
the North American Datum NAD27 based on the Clarke 1866 ellipsoid. Any particular 
survey area located on the globe has a specific reference ellipsoid or projection zone. A 
further refinement for a better fit to the earth's surface at the survey location is applied by 
adding or subtracting slight x, y and/or z datum shifts (a few metres to hundreds of 
metres) to the origin of the ellipsoid. The geographic coordinates are converted to fit this 
ellipsoid before calculating the UTM coordinates. The UTM coordinates are expressed as 
UTM eastings (x) and UTM northings (y). 

The flight path map is merged with the base map by matching UTM coordinates from the 
base maps and the flight path record. The match is confirmed by checking the position of 
prominent topographic features as recorded by manual fiducial marks or as seen on the 
flight path video record. 

5.3 Electromagnetic Survey Data 

The electromagnetic data are recorded digitally at a sample rate of 10 per second with a 
time constant of 0.1 seconds. A two stage digital filtering process rejects major sferic 
events and reduces system noise. Local sferic activity can produce sharp, large 
amplitude events that cannot be removed by conventional filtering procedures. Smoothing 
or stacking will reduce their amplitude but leave a broader residual response that can be 
confused with geological phenomena. To avoid this possibility, a computer algorithm 
searches out and rejects the major sferic events. This is referred to as a "surgical mute" 
in signal processing terms. The signal to noise ratio is further enhanced by the 
application of a low pass digital filter. This filter has zero phase shift that prevents any 
lag or peak displacement from occurring, and it suppresses only variations with a 
wavelength less than about 0.25 seconds. This low effective time constant gives minimal 
profile distortion. 



Following the filtering process, a base level correction is made using electromagnetic zero 
levels determined during high altitude calibration sequences. The correction applied is a 
linear function of time that ensures the corrected amplitude of the various inphase and 
quadrature components is zero when no conductive or permeable source is present. The 
filtered and levelled data are the basis for the determination of apparent resistivity (see 
following section). The inphase and quadrature responses along the flight line are 
presented in profile form offset along the flight lines. Differentiation of the various profiles 
is achieved using two colours (coaxial and coplanar) and two line weights (inphase and 
quadrature). For interpretation purposes the coaxial and coplanar data sets for a similar 
frequency range are presented together on one map (900 Hz and/or 4,500 Hz) 

5.4 Total Field Magnetics 

The aeromagnetic data is corrected for diurnal variations by adjustment with the recorded 
base station magnetic values. No corrections for regional variations are applied. The 
corrected profile data are interpolated on to a regular grid using an Akima spline 
technique. The grid provided the basis for threading the presented contours. The 
minimum contour interval is 2 nT with a grid cell size of 25 m. Magnetic high areas are 
assigned warm colours (orangelred) while magnetic low areas show as cool colours 
(blue). 

5.5 Calculated Vertical Magnetic Gradient 

The vertical magnetic gradient is calculated from the gridded total field magnetic data. 
The calculation is based on a 17 x 17 point convolution in the space domain or FFT 
processing which involves using a two dimensional Fourier Transform, applying a vertical 
derivative operator and transforming the filtered data back into the space domain. The 
results are contoured using a minimum contour interval of 0.02 nT/rn. Grid cell sizes are 
the same as those used in processing the total field data. The high and low amplitude 
responses are give the same colour representation as the total field contours. 

5.6 Colour Relief or Shadow Map of Total Field Magnetics 

A useful manipulation of the magnetic data is the production of a colour shadow map. It 
is an aid in the interpretation and presentation of the magnetic information. The shadow 
map displays two independent variables simultaneously on the same map. The two 
variables are the amplitude and the gradient of the quantity measured over the mapping 
region. At every point or grid cell on the map the hue represents the amplitude of the 
magnetic value and the lightnessldarkness of the hue is varied according to the slope or 
gradient of the data at the cell location. The gradient is translated into a reflectance 
parameter with respect to a chosen illumination direction. Subtle magnetic structures 
having a specific trend are enhanced or attenuated depending on the position and angle 
to the horizon of the light source relative to the trend. If the light source is orthogonal to 
the trend there will be maximum shadow relief. Regional discontinuities representing fault 
structures are easily recognized with shadow enhancement. 



5.7 Apparent Resistivity 

The apparent resistivity is calculated by assuming a 200 metre thick conductive layer over 
resistive bedrock. The computer determines the resistivity that would be consistent with 
the sensor elevation and recorded inphase and quadrature response amplitudes at the 
selected frequency. The apparent resistivity profile data is re-interpolated onto a regular 
grid at a 25 metres true scale intewal using an Akima spline technique and contoured 
using logarithmically arranged contour intewals. The minimum contour interval depends 
on the selected frequency and is in units of log(ohm.m) in logarithmic intervals of 0.1, 0.5, 
2.0, 5.0 etc. The colour presentation assigns warmer colours (reds) to low resistivity or 
very conductive responses and cooler colours (blues) to high resistivity or poor 
conductivity responses. 

The highest measurable resistivity is approximately equal to the transmitter frequency. 
The lower limit on apparent resistivity is rarely reached. 

6. DELIVERABLES 

The report on the results of the survey is presented in two copies. The report includes 
folded white print copies of all black line maps. Two copies of the colour and shadow 
maps are in accompanying map tube(s). 

The black line maps show topography, UTM grid coordinates and the survey boundary. 
The survey data are presented in sets of numbered maps in the following format: 

I BLACK LINE MAPS: (Scale 1 :10,000) 

Map No. Description 

BASE MAP; screened topographic base map plus survey area boundary, and 
UTM grid. 

COMPILATION I INTERPRETATION MAP; with base map, flight path map and 
HEM anomaly symbols with interpretation . 

TOTAL FIELD MAGNETIC CONTOURS; with base map, HEM anomaly symbols 
and flight lines. 

VERTICAL MAGNETIC GRADIENT CONTOURS; with base map, HEM anomaly 
symbols and flight lines. 

APPARENT RESISTIVITY CONTOURS; apparent resistivity calculated for the 
coplanar 900 Hz data, with base map, HEM anomaly symbols and flight lines. 



APPARENT RESISTIVITY CONTOURS; apparent resistivity calculated for the 
coplanar 4,500 Hz data, with base map, HEM anomaly symbols and flight lines. 

COLOUR MAPS: (Scale 1 :10,000) 

TOTAL FIELD MAGNETICS; with superimposed contours, flight lines, topographic 
features and HEM anomaly symbols. 

VERTICAL MAGNETIC GRADIENT; with superimposed contours, flight lines, 
topographic features and HEM anomaly symbols. 

HEM OFFSET PROFILES; coplanar 900 Hz and coaxial 900 Hz data with flight 
lines, topographic features and HEM anomaly symbols. 

HEM OFFSET PROFILES; coplanar 4,500 Hz and coaxial 4,500 Hz data with flight 
lines, topographic features and HEM anomaly symbols. 

HEM OFFSET PROFILES; coplanar 33,000 Hz data with flight lines, topographic 
features and HEM anomaly symbols. 

APPARENT RESISTIVITY; calculated for the coplanar 900 Hz data with 
superimposed contours, flight lines, topographic features and HEM anomaly 
symbols. 

APPARENT RESISTIVITY; calculated for the coplanar 4,500 Hz data with 
superimposed contours, flight lines, topographic features and HEM anomaly 
symbols. 

SHADOW DERIVATIVE: (Scale 1 :10,000) 

TOTAL FIELD MAGNETICS SHADOW MAP; with suitable sun angle 

The processed digital data, including both the profile and the gridded data, is on CD 
ROM'S (IS0 9660). Profile data is written as columnar ASCII records and the gridded 
data as standard Geosoft PC grids. A full description of the format is included with the 
package. All gridded data can be displayed on IBM compatible microcomputers using the 
Aerodat AXIS (Aerodat Extended Imaging System) or RTI (Real Time Imaging) software 
package. The complete data package includes all analog records, base station 
magnetometer records, flight path video tape and original map cronaflexes. 



7. INTERPRETATION 

7.1 Area Geology 

The properties cover the mid-Palaeozoic volcanic-plutonic rocks of the Yukon-Tanana 
Terrane comprising, in part, mafic and felsic metavolcanics, carbonaceous 
metasediments, quartzeye grits and orthogneiss intruded by felsic and mafic stocks. 
Cominco Ltd.'s ABM deposit at its Kudz Ze Kayah project in the Finlayson Lake area is 
within the same geological environment. 

This massive sulphide, Kuroko-style, base metal deposit is hosted by Devonian to 
Mississippian age interlayered metavolcanic and metasedimentary rocks of the Yukon- 
Tanana Terrane. The deposit hosts a reserve, minable by open-pit methods, of 11.3 
million tonnes grading 5.9% zinc, 1.5% lead and 0.9% copper. The Wolverine and Lynx 
deposits discovered by Westmin Resources are similar orebodies located about 20 km 
east of the ABM deposit. A geological resource estimate for these deposits total 5.3 
million tonnes grading 13.0% zinc, 1.5% lead and 1.4% copper plus values in gold and 
silver (The Northern Miner, June 23, 1997). 

7.2 Magnetic Interpretation 

The total field magnetic responses reflect major changes in the magnetite content of the 
underlying rock units. The amplitude of the magnetic responses relative to the regional 
background help to assist in identifying specific magnetic and nonmagnetic units related 
to, for example, mafic flows or tuffs, mafic to ultramafic intrusives, felsic intrusives, felsic 
volcanics and/or sediments etc. Obviously, several geological sources can produce the 
same magnetic response. These ambiguities can be reduced considerably if basic 
geological information on the area is available to the geophysical interpreter. 

In addition to amplitude variations, magnetic patterns related to the geometry of the 
particular rock unit also help in determining the probable source of the magnetic 
response. For instance, long narrow magnetic linears usually reflect mafic tufflflow 
horizons or mafic intrusive dyke structures while semi-circular features with complex 
magnetic amplitudes may be produced by local plug-like intrusive sources such as 
pegmatites, carbonatites or kimberlites. 

The calculated vertical magnetic gradient assists considerably in mapping weaker 
magnetic linears that are partially masked by nearby higher amplitude magnetic features. 
The broad zones of higher magnetic amplitude, however, are severely attenuated in the 
vertical magnetic gradient results. These higher amplitude zones reflect rock units having 
magnetic susceptibility signatures. For this reason both the total and gradient magnetic 
data sets must be evaluated. 



Theoretically the magnetic gradient zero contour line marks the contacts or limits of large 
magnetic sources. This applies to wide sources, greater than 50 metres, having simple 
slab geometries and shallow depth.(See discussion in Appendix II) Thus the gradient 
map also aids in the more accurate delineation of contacts between differing magnetic 
rock units. 

The cross cutting structures, shown on the interpretation map as faults, are based on 
interruptions and discontinuities in the magnetic trends. Generally, sharp folding of 
magnetic units will produce a magnetic pattern indistinguishable from a fault break. Thus, 
if anomaly displacements are small such fault structures, where they mark an anomaly 
interruption, may actually represent a deformation node rather than faulting. 

7.3 Magnetic Survey Results and Conclusions 

To facilitate the following discussion of the magnetic results it is suggested the 
interpretation map be compared with the total field and vertical gradient magnetic colour 
contour maps either as overlays or side by side. 

On the interpretation maps the relatively higher amplitude magnetic horizons and trends 
are indicated with thick lines while lower amplitude more subtle linears are shown with 
thinner lines. These linears and trends probably reflect mafic intrusive and extrusive 
rocks related to mafic volcanic units, sills or dyke structures. Below background non- 
magnetic zones are outlined with thick dashed lines and depression symbols. Such 
zones usually map felsic or sedimentary rocks. Local smaller negative zones can also 
indicate possible alteration effects, felsic intrusives or diatremes. North-northeast to east- 
west striking fault structures are positioned on the interpretation maps to explain some of 
the discontinuities and displacements in the magnetic trends. A discussion of the results 
for each survey block follows: 

Cabin Lake Property 

The magnetic background is interpreted to be approximately 57,825 nanoTesla (nT). 
Amplitudes range from about 375 nT below background to 4,925 nT above background. 
The highest amplitude responses, greater than 500 nT above background, are 
concentrated in the southwest portion of the area in a complex of sinuous and folded 
anomaly trends. The complex is elongated in a north-northwest direction which roughly 
parallels most of the other lower amplitude magnetic linear horizons. This southwest 
magnetic complex has the characteristics of possible mafic to ultramafic intrusive source 
rocks because of its geometry and high magnetic amplitudes. Iron formation also has 
similar amplitude responses and could also be a constituent. 



Immediately east of the main magnetic complex there is a below background non- 
magnetic zone probably marking felsic or sedimentary rocks. The north half of the 
property is marked by lower amplitude, 100 to 500 nT above background, responses with 
the higher amplitude anomalies concentrated along the east boundary of the property. 
Intermediate to mafic volcanic flow or tuff units may be the source of these responses. 
The higher amplitude portion along the east boundary contains most of the conductive 
responses to be described in a following section. 

Caribou Creek Property 

7.4 Electromagnetic Anomaly Selectionllnterpretation 

Vertical to Near Vertical Tabular Conductive Sources 

Usually two sets of stacked colour coded profile maps of one coaxial and one coplanar 
inphase and quadrature responses are used to select conductive anomalies of interest. 
These HEM intercepts are automatically plotted on the various map products listed 
previously. Selection of HEM anomaly intercepts is based on conductivity as indicated by 
the inphase to quadrature ratios of the 900 Hz and/or 4,500 Hz coaxial data, anomaly 
shape, and anomaly profile characteristics relative to coaxial and corresponding coplanar 
responses. The peak of the coaxial responses is picked for digitizing as that defines the 
position of any near vertical to dipping tabular source. 

These response shapes are illustrated in Appendix II, in the figure entitled "HEM 
Response Profile Shapes .....". Profile A illustrates the coaxial and coplanar signature of a 
vertical source while profiles B and C show the effect of dip on the coplanar and coaxial 
profiles. For a gently dipping source the small up-dip tail of the coplanar profiles B and C 
is not present and there is just a shift of the coplanar peak down dip from the coaxial 
peak. 

Flat Lying Conductive Sources 

Flat lying responses are characterized by identically shaped coaxial and coplanar 
response profiles. Profile I, Appendix 11, illustrates a flat source response. Variations in 
the conductivity and thickness of flat lying sources produces peaks and valleys in the 
profile data. Ordinarily the anomaly peaks from flat lying sources are not selected for 
plotting as HEM intercepts. Their locations have little meaning if the source is flat lying. 



Nevertheless, if the sources are gently dipping the peaks sometimes have line to line 
continuity and may show the "grain" of the underlying geology. A much better 
presentation of conductive flat lying sources is achieved by the resistivity calculations and 
map plots. Comparison of the resistivity data with geological information can then 
ascertain if the source of the responses are of possible geological interest. 

It is difficult to differentiate between responses associated with the edge effects of flat 
lying conductors and actual poor conductivity bedrock conductors on the edge of or 
overlain by flat lying conductors. Extensive flat lying to gently dipping conductors often 
have an "edge effect" anomaly which is a coaxial peak on the flank of the coplanar 
responses similar to one side of profile E, G or H, Appendix II. Often only one edge can 
be seen if the source is dipping. Such edge effect anomalies are often seen marking the 
perimeter of lakes or swamps containing conductive material. 

Poor conductivity bedrock conductors having low dips will also exhibit responses that may 
be interpreted as surficial overburden conductors. In such cases, where the source of the 
conductive response appears to be ambiguous, the coaxial peak of the anomaly is still 
selected for plotting. In some situations the conductive response has line to line 
continuity and some magnetic association thus providing possible evidence that the 
response is related to an actual bedrock source. 

Flat lying limited width ribbon type conductive responses with some strike length are 
sometimes also present. These responses are characterized by a "M" shaped coaxial 
anomaly with a single peaked coplanar anomaly centred in the trough between the two 
coaxial peaks. This is illustrated in Appendix II in the same figure as previously 
mentioned (see profile shape E or G). The actual geometry of the source of these ribbon 
type responses is difficult to determine. They could represent a synclinal structure such 
as would be produced by combining dipping profiles C and B. 

Negative lnphase Responses 

In some areas the inphase profile component exhibits a negative anomaly response 
usually over obvious magnetic areas. This is produced by local concentrations of 
magnetite and usually occurs when the sensor is flying close to the ground surface. If 
only magnetite is present there will be no quadrature response associated with the 
negative inphase response. If conductive material is present, however, such as graphite 
or sulphides, a positive quadrature response will be evident with the negative inphase 
response. In this case the anomaly is selected for plotting and evaluation and designated 
as a magnetic/conductive response. 



Depth and Conductivity Calculation 

The calculation of the depth to the conductive source and its conductivity is based on the 
4,500 Hz coaxial data assuming a thin vertical sheet model. The amplitude of the 
inphase and quadrature responses are used for the calculations which are automatically 
determined by computer. These data are listed in Appendix Ill and the depth and 
conductivity values are shown with each plotted anomaly. Further detailed discussion 
and illustration of the determination of these values is contained in Appendix II. Note the 
depth calculation for those conductors having a gently dipping to flat lying profile signature 
will not be accurate although the conductivity value will have some relative meaning. 

The selected HEM intercepts are automatically categorized according to their conductivity 
and amplitude. The calculation of the conductivity of low amplitude anomalies can be 
very inaccurate. Therefore, anomalies having amplitudes below a certain level and/or low 
conductivity value are given a zero rating with the category increasing for increasing 
conductivity values that are statistically reliable. 

7.5 Electromagnetic Survey Results and Conclusions 

Conductive flat lying to gently dipping material is contributing to the electromagnetic 
responses in various degrees throughout the survey block. There is a definite correlation 
between low resistivity and topographically low areas along drainage gulleys and on the 
flanks of hills. This usually reflects the effects of conductive overburden containing clay 
minerals. The highest elevations produce high resistivity responses. 

Conductive intercepts with some evident line to line continuity are joined together with 
short dashed line segments. Some of these have poor conductivity signatures with a 
dominate quadrature response and little inphase response. In some locations there is a 
definite inphase component especially where the amplitude of the quadrature response is 
quite high. This still indicates relatively poor conductivity. In certain instances, however, 
the quadrature peak is superimposed on an elevated quadrature background. Without 
the high background effect the amplitude of the quadrature response is often similar or 
less than the inphase amplitude. This implies a much better conductivity than that 
calculated by the normal conductivity calculation which does not take into account high 
backaround levels. These tvpes of anomalies as well as other definitive 
inph&e/quadrature responses are'circled on the interpretation maps and numbered for 
investigation. The results for each property are discussed following: 

Cabin Lake Property 

There several conductive formational type horizons on this property. As mentioned 
previously, most are concentrated in a zone of parallel, north-northwest striking, trends 
along the northeast boundary of the area. The best conductivity and highest amplitude 
responses form a dual horizon closest to the east sulvey boundary and recommended for 
testing at locations 6 to 9. Profile characteristics indicate near vertical to gently dipping 



conductive units. Shorter anomalies occur just to the west of the main conductive zone 
and are recommended for investigation at locations 1 to 5, 10 and 1 1. Anomalies 2, 5 
and portions of 6 and 8 are coincident with magnetic hears. Locations 7, 9, and 10 have 
a spatial association with longer magnetic horizons. 

Medium to poor conductivity horizons are present along the central west boundary and 
south central parts of the property and are recommended for testing at locations 13 to 16. 
The short conductor number 12, in the centre of the property, has poor conductivity but 
was selected because of the exact coincidence with a local low amplitude magnetic 
anomaly. Anomaly 17 at the extreme south end of the area has probably better 
conductivity than indicated because the quadrature response is superimposed on a high 
background level and this is the main reason it was selected for investigation. 

Caribou Creek Property 

8. RECOMMENDATIONS 

Selection of geophysical anomalies for further investigation is based on the structural and 
maanetic associations of the desianated conductors as well as their relative conductivitv. 
prior to any ground follow-up, the following priority categories should be reviewed wyth 
respect to the geological target model being sought and known geology and 
mineralization in the area. 

The conductors are prioritized as first or second priority investigation targets based on 
their relative conductivity. On the Cabin Lake Property, first priority targets are 1, 4, 5 and 
6 to 9 and the remaining designated investigation areas, 2, 3, 10 to 17 are considered 
second priority objectives. 



The magnetic and conductive anomalies recommended for investigation represent a first 
phase exploration program. Additional work will be contingent on the results of this 
program. More detailed geological information used in conjunction with geophysics may 
help to direct further exploration efforts. 

AERODAT INC. 

July 31, 1997 
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APPENDIX II 

GENERAL INTERPRETIVE CONSIDERATIONS 



~. Electromaqnetic - - - .  
. - 

The Aerodat electromagnetic system utilized two different transmitter-receiver coil 
geometries. The traditional coaxial coil configuration is operated at widely separated 

r 

frequencies. The horizontal coplanar coil configuration is similarly operated at different 
frequencies where at least one pair is approximately aligned with one of the coaxial 
frequencies. 

The electromagnetic response measured by the helicopter system is a function of the 
7 "electrical" and "geometrical" properties of the conductor. The "electr~cal" property of a 

conductor is determined largely by its electrical conductivity, magnetic susceptibility and 
its size and shape; the "geometrical" properly of the response is largely a function of the 
conductor's shape and orientatron with respect to the measuring transmitter and receiver. 

Electrical Considerations 

. 
For a given conductive body the measure of its conductivity or conductance is closely 

-. related to the measured phase shift between the received and transmitted 
electromagnetic field. A small phase shift indicates a relatively high conductance, a large 
phase shift lower conductance. A small phase shift results in a large inphase to 

--- quadrature ratio and a large phase shift a low ratio. This relationship is shown 
quantitatively for a nonmagnetic vertical half-plane and half space models on the 
accompanying phasor diagrams. Other physical models will show the same trend but - - different quantitative relationships 

The phasor diagram for the vertical half-plane model, as presented, is for the coaxial coil 
configuration with the amplitudes in parts per million (ppm) of the primary field as 
measured at the response peak over the conductor. To assist the interpretation of the 
survey results the computer is used to identify the apparent conductance and depth at 

r .  selected anomalies. The results of this calculation are presented in anomaly listings 
included in the survey report and the conductance and inphase amplitude are presented 
in symbolized form on the map presentation. 

? 

The conductance estimate is most reliable when anomaly amplitudes are large and 

- background resistivities are high. Where the anomaly is of low amplitude and 
background resistivities are low, the conductance estimates are much less reliable. In . . such situations, the conductance estimate is often quite low regardless of the-true nature 
of the conductor. This is due to the elevated background response levels in the 

F 

quadrature channel. In an extreme case, the conductance estimate should be discounted 
L and should not prejudice target selection. 
v- 1 
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