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1. 

1.00 SUMMARY 

The McNeil Claim group is located 20 kilometers southwest 

of Cranbrook, B.C. The claims cover a series of 

Pb-Zn-Ag-Au veins which occur in Middle Aldridge Formation 

rocks above the Lower-Middle Aldridge contact (IMC). 

An exploration program on the McNeil Creek property has 

successfully established that anomalous base metal 

mineralization exists at the IMC within a distinctive 

"Sullivan Horizon" zone, similar in many respects to the 

fringe of the World class Pb-Zn-Ag Sullivan orebody at 

Kimberley. 

Soil Geochemistry, trenching and diamond drilling have 

tested a series of sulfide veins which occur in Middle 

Aldridge rocks immediately above a thick gabbro sill. 

This vein mineralization is similar in attitude and age to 

two massive sulfide veins located in similar rocks to the 

southeast and east: the St. Eugene vein which produced 

approximately 1.5 million tonnes, and the Vine vein, a 

relatively new discovery. The mineralized veins at 

McNeil occur approximately 1OOOm stratigraphically above 

the favourable Lower-Middle Aldridge contact and their presence 

may be an indication of underlying stratiform sulphides. 

The favourable results of the 1988 exploration program at 

McNeil warrant additional work. Both the sulfide vein 

systems and the stratiform "Sullivan-type" target are 

recommended for continued drill 

budget for $650,000 is proposed 

property. 

testing. A first phase 

to further evaluate the 
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2.00 INTRODUCTION 

. 

2.10 Location and Access 

The McNeil Creek property is located 20 to 25 kilometers 

southwest of Cranbrook, B.C., and is centered approximately at 

Longitude 115O 59'W, Latitude 49O 21'N (Fig.1). 

The property is readily accessible by road. The northern part 

of the property can be reached by taking the Lumberton road 

which leaves Highway 3/95 approximately 11 km south of 

Cranbrook. The southern part of the property is accessible off 

the Monroe Lake / Lamb Creek road which leaves Highway 3/95 

approximately 18 km south of Cranbrook. Logging activity on 

the southern part of the property occurred some time ago and 

the tributary roads here are in a deteriorated state. 
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2.20 Physiography 

The McNeil Creek property is located in the Purcell range of 

the Columbia Mountains. Topography is moderately rugged with 

glacially rounded slopes; elevations range from 1370 to 2100 

meters. Forest cover consists of Douglas Fir and Larch at 

lower elevations with Balsam and Alpine Fir at higher 

elevations. Forest fires which occurred in the last 50 years 

have resulted in local dense stands of immature Lodgepole Pine. 

Parts of these stands have been bulldozed and burned and the 

cleared areas planted by Forestry in the past 5 years. Large 

portions of the property have been clear-cut logged, to 

elevations as high as 2000 meters. 

2.30 Property 

2.31 Geologic Target 

The McNeil Creek property is primarily a lead-zinc-silver 

target but anomalous gold mineralization is known to occur 

locally. Both vein type massive sulfides and Sullivan type 

stratiform, stratabound massive sulfides are the target 

mineralization at McNeil. 
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2.32 Claim Group and status 

The McNeil Creek property consists of 170 claim units in 12 

claims: 

Claim Record No. Units 

Ram 1 1730 4 

Ram 2 1731 8 

Mar 3 765 12 

Mar 4 2984 8 

Sunny 1 3049 12 

Sunny 2 3050 20 

Sunny 3 3051 20 

Sunny 4 3052 15 

Sunny 5 3053 15 

Sunny 6 3054 20 

Shyan 3174 20 

Shyan 2 3175 16 

Total Units 170 

Owner 

E. Frost 

0 

I, 

11 

R.J. McGowan 

II 

,t 

S.K.G.Inc.* 

Record Date Due 

Nov. 17,1982 1989 

NOV. 17,1982 1989 

Sept.20.1979 1989 

Sept.11,1987 1989 

Feb. 3, 1988 1990 

Feb. 3, 1988 1990 

Feb. 3, 1988 1990 

Feb. 3, 1988 1990 

Feb. 3, 1988 1990 

Feb. 3, 1988 1990 

'Aug. 24,1988 1989 

Aug. 24,1988 1989 

*South Kootenay Goldfields Inc. 

The Ram and Mar claims are under option from E. Frost of 

Cranbrook and F.P. O'Grady of Kimberley, B.C. Anniversary date 

of the option agreement is March 23. Terms of the agreement 

are a series of option payments over 6 years beginning in 1988 

and an NSR clause with a total payment provision. A 5 

kilometer perimeter clause is included and, if the original 

claims revert back to the owners, 3 years assessment credit are 

to be provided. 
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Figure 2 MCNEIL CREEK PROPERTY 
CLAIMMAP 
NTS 82F/8 & 82G/5 
Scale 1:50,000 
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2.40 History 

Logging activity exposed Pb and Zn mineralized quartz veins on 

what is now the McNeil Creek property in the late 701s: 

prospector E. Frost made the initial discovery in 1979. That 

year the St. Eugene Mining Co. (Falconbridge Ltd.) conducted a 

geochemical survey on the property (Assessment Report 7660 by 

J.R. Wilson, Oct. 30, 1979). During the next few years Frost 

trenched and sampled the veins. 

During November, 1986 a program of linecutting, geological 

mapping and soil sampling was conducted by the owners 

(Assessment Report 16,606 by F.P. O'Grady, Dec. 7, 1987). 

In March, 1988 the property was optioned to South Xootenay 

Goldfields Inc. 

2.50 1988 Program 

Linecutting, geophysical surveying, geological mapping, 

trenching, grid soil and rock geochemistry, and diamond 

drilling were completed on the McNeil Creek property in 1988 

and early 1989. A total of 29.7 kilometers of line was Cut, 

including 3.0 km of baseline. Geophysical surveys consisting 

of total field ground magnetics, MAX-MIN EM and VLF-EM were 

completed on the 26.7 km of prepared survey lines. Twenty-nine 

trenches were dug with a John Deere 690B tracked excavator and 

2677 meters of diamond drilling were completed in a total of 8 

holes. 
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3.00 GEOLOGY 

3.10 Regional Geology 

Recent mapping by Reesor (1981); Boy and Diakow (1982), and Hoy 

(1984) has developed a good understanding of the geology and 

structure of the Cranbrook area of southeastern B.C. The area 

lies within the Purcell Anticlinorium, a geologic sub-province 

which sits between the Rocky Mountain Thrust and Fold Belt to 

the east and the Kootenay Arc to the west. 

In the core of the Purcell Anticlinorium, the Purcell 

Supergroup includes up to 11 kilometers of dominantly 

fine-grained elastic and carbonate rocks. The anticlinorium iS 

cut by a number of late, regional northeast-trending faults. 

These faults appear to follow the loci of older structures that 

had been active intermittently, and locally modified the type, 

distribution and thickness of late Proterozoic and Paleozoic 

rocks (Lis and Price, 1976). These changes indicate that, at 

least locally, these structures were active during deposition 

of Purcell strata (Hoy, 1979, 1982). 

I - 

! 
_ 
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Lower Purcell rocks west of the Rocky Mountain Trench (Hay and 

Diakow, 1982) comprise a thick accumulation of dominantly 

basinal turbidites. Rapid thinning and fining of siltstones to 

the north, northward-directed paleocurrents, dramatic 

thickening of turbidites just to the south, and coarse pebble 

conglomerates located near the basin / platformal transition 

(Hoy, 1979) suggest the east margin of the basin developed by 

growth faulting. Early stages in the development of the basin 

are marked by thick accumulations of Aldridge turbidites and 

voluminous intrusions of basic sills. 

Some of the laterally extensive gabbro sills in the Lower 

Aldridge and lower part of the Middle Aldridge may be 

subvolcanic sills that intruded unconsolidated or partially 

consolidated, water-saturated sediments a few tens or hundreds 

of meters below the sediment surface. 

The Aldridge Formation is host to one of the world's largest 

Pb-Zn-Ag deposits. The Sullivan deposit at Kimberley was 

originally about 160 million tonnes of 12% Pb + Zn with 67 

grams per tonne Ag. The stratabound, partly stratiform deposit 

occurs at the Lower - Middle Aldridge transition zone (the 

"Lower-Middle Contact" or "LMC**). 
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The distribution of base metal concentrations such as Sullivan, 

North Star, Stemwinder, St. Eugene, Estella and Kootenay King 

may be tectonically controlled. The tectonic control may be 

direct, with zones of crustal weakness localizing deep-rooted 

basement faults that controlled the outflow of metal-rich 

fluids, or indirect, with these zones localizing geothermal 

convective cells that controlled sulfide deposition. 

The Aldridge Formation is overlain by a succession of 

Precambrian formations but these units do not occur on the 

McNeil Creek property: descriptions can be obtained from 

government publications such as Hoy and Diakow (1982) or HOy 

(1985). 

3.20 Property Geology 

The McNeil Creek property is entirely underlain by rocks of the 

Aldridge Formation. Mapping by Hoy and Diakow has defined a 

gently NNE-plunging syncline which is centered in the south 

part of the property (Fig.3). 

Lower Aldridge Formation rocks have been mapped on the east 

limb of the syncline, immediately east of the 

northeast-trending Moyie Fault. The LMC is projected by Hoy 

and Diakow (1982) to subcrop in the extreme southeast corner of 

the claim block (Fig.3). This contact, which hosts the 

Sullivan orebody at Kimberley, should be present across all of 

the property at depths ranging up to about 1500 meters. 
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The west limb of the syncline is cut by the north-trending 

McNeil Creek Fault, a majorsteeply west-dipping normal fault 

with vertical displacement in the order of 1000 meters. 

Approximately 5 km to the north, the McNeil Creek Fault strikes 

into the Palmer Bar Fault, a NNE-trending fault Showing Similar 

displacement. The Palmer Bar Fault is known to locally carry 

anomalous gold mineralization with extensive quarts veining. 

Some of the anomalous gold mineralization encountered by 

drilling on the McNeil Creek property may be related to a 

mineralizing event associated with the McNeil Creek Fault. 

South of the McNeil Creek property the Aldridge Formation is 

cut by the major regional NE-trending Moyie Fault which 

juxtaposes Precambrian Kitchener Formation rocks on the south 

against Lower Aldridge Formation rocks on the north, giving a 

vertical displacement of over 5000 meters in this area. 

The east limb of the McNeil,syncline is cut by the 

northwest-trending Little Lamb Creek Fault just east of the 

McNeil property. This near-vertical fault is east side down 

with vertical displacement in the order of 300 meters. A fault 

of similar orientation occurs across the southwest corner of 

the McNeil Creek property extending into Rabbit Foot Creek. 

This fault is inferred to be of similar east-side down movement 

but with minimal displacement. 
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3.30 Mineralization and Target Development 

Base metal sulfides and gold mineralization are present on the 

McNeil Creek property. A series of sulfide-mineralized quartz 

veins are exposed on surface in the Middle Aldridge guartzites 

and siltstones in the hangingwall of the gabbro sill on the 

west limb of the McNeil syncline. These veins carry galena, 

sphalerite, chalcopyrite and anomalous gold and silver. 

Cerussite and pyromorphite are extensively developed in the 

surface trenches from weathering of galena and chalcopyrite is 

typically oxidized to malachite. The veins are oriented at 

approximately 120 degrees azimuth and are steeply dipping. 

This trend is parallel to the St. Eugene vein located on Moyie 

Lake (production history of about 1.5 million tonnes) and the 

more recently discovered Vine vein. Lead isotope analysis 

carried out by the Department of Geological Sciences at UBC has 

established that the vein galena from the McNeil property is 

isotopically similar to the St. Eugene and Vine veins, and is 

of similar age to 

mineralized veins 

mineable tonnage. 

Sullivan lead. One or more of these 

on the McNeil Creek property may host 
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This Precambrian age vein lead mineralization may be 

remobilized from a deeper, bedded base-metal sulfide deposit. 

Bedrock exposed on the McNeil property is of the lower part Of 

the Middle Aldridge formation. The Sullivan orebody-hosting 

Lower-Middle Aldridge contact occurs within 300 meters of 

surface on a small part of the property and within 1500 meters 

of surface over the rest of the property. Thus the vein 

sulfides exposed on surface may be remobilized from a 

stratiform deposit located at the Lower-Middle Aldridge 

contact: such a stratiform deposit is a prime exploration 

target at McNeil. 

Although vein and stratiform massive Pb-Zn-Ag mineralization 

are the main targets on McNeil, other possibilities exist. 

Anomalous gold in quartz veins in sedimentary rocks, gabbro and 

fault zones on the property may be related to the McNeil Creek 

Fault. This north-trending structure is probably correlative 

with the palmer Bar Fault to the north which hosts anomalous 

gold with quartz. The Moyie River, into which McNeil Creek 

drains, is a prominant placer gold stream. Although none of 

the north-flowing tributaries (like McNeil Creek) have any 

known historic production, there is placer gold present 

immediately south of the headwaters of McNeil Creek in the 

upper Lamb Creek and Irishman Creek drainages. 

Copper mineralization is present in the veins trenched on 

surface. Widespread copper mineralization has been seen in the 

drilling in veins, in narrow stratabound zones, and in gabbro. 
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GEOCHEMISTRY 

sampling was conducted on the geophysics grid: samples 

collected at 100 meter spacings on lines 200 meters apart 

meters apart on the detailed north corner of the grid). 

sampling method consisted of hand dug openings in 

overburden with a maddock. A depth of 0.30 m usually 

horizon soils which were placed in Kraft paper gusset 

analyzed at Kootenay Analytical Labs in Ainsworth for 

zinc and silver. Results are shown in Figure 5. 

4.10 Lead 

yielded B 

bags and 

lead, 

4.00 

Soil 

were 

(100 

Soil 

A broad, strong lead anomaly follows the hangingwall contact of 

the gabbro sill, extending about 1400 meters along strike and 

up to 400 meters wide. One high lead value (760ppm) occurs at 

3700N, 3100E on the northeast margin of the survey area and may 

represent a continuation of the mineralized trend. A few 

single point anomalies of >lOOppm Pb occur elsewhere on the 

grid, mainly below the footwall contact of the gabbro. 

The main lead anomaly evidently reflects the vein 

mineralization known on surface: the downslope anomalies may be 

a spurious reflection of this mineralization. Sample density 

is insufficient to evaluate these single point anomalies. 

The anomalies indicated by single point high lead values on the 

northeast and southeast margins of the grid should be 

delineated with additional sampling. These high leads are 

coincident with elevated zinc and silver and may be 

significant. 
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4.20 Zinc 

Zinc values in the grid area are generally low. There is a 

reasonable correlation of anomalous zinc values (>150ppm Zn) 

with the area of high lead, but there is a much broader sc&tter 

of isolated one or two sample zinc anomalies than for lead. 

4.30 Silver 

Silver shows a broad range of values which are difficult 

interpret. Four areas with clusterings of >lppm Ag are 

to 

present: two of these correlate roughly with the broad lead 

anomaly. There is a wide scattering of values >lppm Ag; eight 

samples have values >lOppm Ag (ranging from 11.4 to 42.1 ppm 

Ag) and none of these correlate with the main lead anomaly. 

Sites with high silver values should be re-sampled to confirm 

the results before an interpretation of the data is made. If 

the anomalous silver results are confirmed then a detailed 

follow-up program should be conducted 

of high grade silver mineralization. 

In summary, lead geochemistry appears 

mineralization which has been located 

to evaluate the presence 

to reflect the vein 

and trenched on surface. 

Because of the broad nature of the anomaly it is not clear 

whether presently unknown vein mineralization is reflected in 

the geochem results. 
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5.00 GEOPHYSICS ~ 

A geophysical survey consisting of MAXMIN I Horizontal Loop EM, 

Total Ground Magnetics and VLF-EM was conducted on the McNeil 

Creek property in June and July of 1988 by Lloyd Geophysics 

Ltd. of Vancouver (see separate report by John Lloyd). 

Approximately 26.7 km were surveyed. 

EM was done to test the shear zones / mineralized quartz veins 

for their response and to establish continuity. The magnetics 

survey was done in the hope of defining the gabbro sill which 

is partially exposed at the hangingwall but not exposed at the 

footwall. Knowledge of the thickness of the sill is an 

important factor in projecting the depths of any drill holes 

which would test the LMC from a collar location within the 

sill. 

5.10 VLF-EM. Survey 

According to Lloyd (1988) "the VLF-EM survey failed to detect 

previously discovered NW-SE shear zones by virtue of the fact 

that there was no transmitting station suitably located so as 

to provide adequate coupling with these shear zones." A number 

of very weak VLF-EM conductors were detected by the survey: 

these may be faults or shears but there is no established 

continuity between survey lines and, Lloyd states that "due to 

their very weak nature, they may not have true bedrock sources 

and could be caused by conductive clays in overburden". 
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5.20 MAXMIN I Horizontal Loop EM Survey 

The MAXMIN I Horizontal Loop EM (HLEM) survey detected a small 

number of possible conductors. Lloyd (1988) indicates these 

may or may not be bedrock responses. Rough terrain and a 

similarity in response between the low frequency (880Hz) and 

the high frequency (1760Hz) has influenced this tentative 

conclusion. 

The HLEM conductors are not correlative with the VLF-EM 

conductors. The sulfide-mineralized quartz vein / shear zones 

known from surface trenches may have been not detected due to a 

lack of continuity, or to a discontinuous development of 

conductive sulfide like pyrrhotite or galena. 

Weak HLEM responses on Line 4000N and 4100N can be interpreted 

to have a north alignment and may be related to a 

north-trending structure paralleling the mag anomaly. DDH 

M-88-Z was drilled across these conductors. The contact 

between Middle Aldridge Formation quartzites and the 

north-trending magnetic dike has a prominent fault associated 

with it at 128 meters in the drill hole. This location 

corresponds roughly with the EM conductors seen in the HLEM 

survey. 
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5.30 Total Field Ground Magnetic Survey 

Most of the survey grid displays no magnetic variation: it is 

"singularly uninteresting from a magnetic point of view, with 

variations of 20 nT occurring over more than 90% of the 

property" (Lloyd, 1988). 

One strong magnetic anomaly is present in the north corner of 

the grid on lines 4000N, 4100N and 4200N. A detailed magnetic 

contour map is given in Figure 6. The anomaly is open to the 

north and may be the extreme southern edge of a linear, 

northerly-aligned anomaly defined by a 1970-71 government 

aeromagnetic survey (Fig. 7 & Fig. 4). The aeromag anomaly 

coincides with the McNeil Creek Fault on the north part of the 

property and is very likely related to this structure. The 

southern end of the aeromag anomaly hooks to the east, perhaps 

due to the influence of a north&e&-oriented fault which 

intersects the McNeil Creek Fault at that location, as 

suggested on Fig. 7. 

The ground mag anomaly was trenched and drilled: results are 

given in sections 6.00 and 7.00. 



- .’ 

. 

. I( . 

. 

. 

“0, . 
% 

Y-c-\ 
-8. 

s * . 
l -\d)* \I, 
. - “* 

. . 
. 

. . 

. 

Figure 6 Detailed Contouring of Mag Anomaly 
See Also Figure 4. Scale 1:2,500 
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Figue 7 Linear North-Trending Aeromag Anomaly 

North McNeil Creek Property 

Scale 1:50,000 
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6.00 TRENCHING 

In July, 1988 a John Deere 690B tracked excavator was used to 

dig a series of trenches on the property. The trenching 

program evaluated all of the 6 quartz vein / shear zone 

occurrences known with a series of 27 trenches and an 

additional 2 trenches tested the ground magnetic anomaly at the 

north end of the geophysics grid. These trenches totalled 970 

lineal metres and had an average depth of 3.0 metres. Location 

of the trenches is shown on Figure 4 and 11. 

Most of the mineralized quartz veins were trenched at or near 

trenches that were dug prior to 1988 and only one vein 

structure was trenched over any appreciable strike length. 

Numerous rock samples were collected and analyzed for a 

multi-element ICP package plus geochemical gold; geochemical 

results are included as Appendix I. 

Geological information obtained from trench mapping suggests 

the mineralized quartz veins are relatively narrow and they 

tend to pinch and swell in both horizontal and vertical 

directions. Vein thickness varies from a few centimeters to a 

maximum observed of about 1.5 meters, with 30 cm to 1 meter 

widths common. Some veins are composite veins with relatively 

narrow veins occurring near the margins of a larger vein. 

Thickening of the vein structure, possibly with high 

concentrations of sulfides, may occur where composite veins 

coalesce. 
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Fresh sulfides are rarely seen in the trenches: galena is 

weathered to cerussite and pyromorphite, chalcopyrite is 

weathered to malachite, and sphalerite has been weathered to 

smithsonite. In a few trenches, fresh galena mineralization is 

present and occurs in a patchy pod-like manner. 

The geochemical analyses demonstrate that the veins and 

associated shear zones are anomalous in a series of elements. 

Cu, Pb, Zn, Ag and As are commonly strongly anomalous, with AU, 

W, and Bi being sporadically anomalous. Sr and Th appear to be 

locally anomalous. 

Commonly the adjacent wallrock to the vein zones is quite 

altered. Biotite-rich quartzites are typically altered to a 

sandy-textured, soft punky material. This alteration is 

probably related to intrusion of the veins. 

The veins are only known in a relatively narrow zone of 

metasedimentary rocks in the hangingwall zone of the gabbro 

sill [see Fig. 8). This observation may be due to limited 

understanding of the property geology but no sulfide-bearing 

quartz veins have been traced into the underlying gabbro and it 

appears that all the mineralized.veins are restricted to the 

overlying quartzite / siltstone package. This suggests a 

structural control to the veins, with one of the significant 

factors being the competency contrast between the gabbro and 

the metasedimentary rocks. 
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Two trenches (88-9 and 88-23) exposed'the sediment-gabbro 

contact. In both trenches the sediments are guite. intensely 

weathered to soft, punky material yet the immediately adjacent 

gabbro sill is fresh-looking and competent. In contrast to the 

gabbro in these trenches, the gabbro at the collar sites of DDH 

M-88-2 and 7 is quite deeply weathered: drill sites were dug Up 

to 4 meters vertically into weathered gabbro with the blade of 

a D6 bulldozer and the upper core in both holes shows evidence 

of weathering. These observations suggest that, although 

surface weathering is locally quite deep and is obviously 

responsible for alteration of primary sulfides in the veins to 

carbonates (cer,ussite and malachite) and phosphates 

(pyromorphite), there may still be an alteration process 

related to intrusion of the veins which has influenced the 

weathering of immediately adjacent sedimentary wallrocks. 

The mag anomaly was trenched on line 4100N (Figs. 4 and 7). An 

altered felsic rock encountered below about 5 meters of 

overburden was interpreted to be bedrock. Some of the 

Cretaceous age felsic intrusives known in the area produce 

aeromagnetic anomalies. Examples are the Kiakho and Reade Lake 

stocks (see Hoy, 1987). Samples collected from the trench were 

non-magnetic and geochem analysis of 2 samples (numbers 6769 

and 6770; Appendix I) did not show any anomalous elements 

present. 

. 

- 



Narrow felsic dykes were seen in trenches 88-6, 88-8, 88-25, 

88-26 and 88-27. The dykes are anomalous in copper, lead, zinc 

and arsenic (see Appendix I). Cretaceous (or possibly 

Tertiary) felsic intrusives in the area are known to be 

associated with copper and gold mineralization. 

- 

- 

- 

24 

The magnetic anomaly was drilled to test for the presence of a 

mineralized felsic dyke. A magnetite-bearing gabbro dyke was 

encountered in the hole at a depth of 129 meters. NO evidence 

of a magnetic felsic intrusive was seen in the drill core 

although one narrow zone of anomalous Cu, Pb, Zn, Ag and Au was 

encountered (see section 7.20 under Diamond Drilling). 
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7.00 DIAMOND DRILLING 

Eight holes were drilled on the McNeil Creek property in 1988 

early 1989 for a total of 2677 meters. The core is stored in 

Wycliffe Ranch, private property cf Michael 

Diamond drilling is summarized as follows: 

Hole 

M-88-l 

M-88-2 

M-88-3 

M-88-4 

M-88-5 

v-00-c r-00-v 

M-88-7 

M-89-l 

Total 

Depth 

171.9m 

263.0m 

169.5m 

305.7m 

71.6m 

64.3m 

1031.8m 

599.2m 

2677.0m 

Co-ordinates 

3383N 3080E 

3972N 2910E 

N E 

N E 

N E 

N B 

N E 

N E 

Azimuth 

Bapty, Kimberley, 

240 

282 

062 

024 

090 

Dip Target 

-50 

-50 

-90 

-90 

-45 

-44 

-80 

-90 

and 

racks at 

B.C. 

Mineralized 
shear 

Mag Anomaly 

LMc* 

LMC 

shear 
LMC 

LMC 

*Lower Aldridge - 
. 

Middle Aldridge Contact: Sullivan Horizon 

Three holes tested sulfide-mineralized quartz vein / shear zone 

targets, one hole tested the mag anomaly at the north end of the 

geophysics grid and four holes were intended to test the Lower - 

Middle Aldridge contact. 
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7.10 Sulfide-mineralized Quartz Vein / shear Zone Targets 

DDH M-88-1, 5 and 6 tested the vein sulfide targets. DDH M-88-l 

tested a shear at the north end of the grid while holes M-88-5 and 6 
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both tested another vein about 500 meters to the south. Hole 

locations are on Fig. 4, graphic logs and cross-sections are on Fig.8. 

All three holes intersected the target veins where expected following 

surface projections. This data suggests the veins are quite planar 

structures and are fairly continuous over short distances. 

DDH M-88-l intersected the vein structure about 47 meters vertically 

below surface but still encountered some secondary lead mineralization 

as cerussite in oxidized portions of the vein. 

DDH M-88-5 and 6 intersected the vein structure about 52 meters and 40 

meters respectively below surface; no secondary mineralization was 

noted but partial oxidation of the zone has resulted in rusty iron 

sulfides which masks some of the character of the vein zone. 

The vein zones are sulfide-mineralized quartz veins with brecciation 

and shearing evident. Fragments of brecciated sedimentary wallrock 

and patchy base metal sulfides are distributed through the zones. 
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Details of the better intersections are: 

Hole Interval Length 

M-88-l 57.2-58.3 1.05m 
58.3-59.4 1.10m 

Weighted average 2.15m 
Approx. true width 2.00m 

M-88-5 57.2-57.7 0.5m 
57.7-58.6 0.9 

Weighted average 1.4m 
Approx. true width 1.2m 

M-88-6 50.8-51.5 0.7m 
51.5-52.3 0.8m 

Weighted average 1.5m 
Approx. true width 1.25m 

% % % oz/ton 
cu Pb Zn Ag Au 

14 
:20 

.17 

1.49 .02 
2.25 .02 

1.88 .02 

15 -001 
1:16 .OOl 

0.67 .OOl 

19 
:13 

.15 

16.51 .38 
.36 .68 

6.13 .57 

2.97 -001 
.15 -001 

1.12 .OOl 

-32 13.88 1.03 2.21 .OOl 
.lO 2.33 2.25 .46 -001 

.20 7.69 1.68 1.28 -001 

ASSAY ANALYSES 

PPB PPM 
AU As 

12 400 
25 611 

19 508 

5 14 
2 15 

3 15 

31 162 
3 128 

16 144 

These results, along with surface trench analyses, demonstrate that 

good potential exists to develop a mtneable tonnage 

material within the sulfide-mineralized quartz vein 

systems. 

of ore grade 

/ shear zone 

The fact that both VLF-EM and HLEM surveys did not detect these 

sheared veins makes it difficult to define specific drill targets 

along the vein structures. Consideration should be given to utilizing 

other geophysical techniques to define the structures prior to any 

extensive drill program. 
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DDH M-88-l was continued beyond the shear zone into the upper 

part of the gabbro sill to evaluate the contact zone as a 

possible site of pooling of remobilized sulfides. The contact 

where drilled appears conformable and no build-up of sulfides 

is present at that location. 

7.20 Mag Anomaly Test 

DDH M-88-2 was drilled to test the mag anomaly at the north end 

of the geophysics grid (Fig 4). The hole was collared to cross 

the anomaly where the highest magnetic response was detected 

(Fig.7). The hole collared in the footwall zone of the gabbro 

sill, entered Middle Aldridge rocks at 96.6 meters and back 

into a gabbro dyke at 129.2 meters (Figs. 4 and 8). 

The dyke encountered at 129.2 meters carries appreciable 

magnetite at its east contact and this is obviously the cause 

of the mag anomaly. the dyke varies in character from the 

gabbro sill which the hole collared in by a more foliated, 

chloritic character, the presence of magnetite, numerous 

irregular epidote veins, and patchy, disseminated cuhedral 

pyrite (up to 1 l/2% over intervals up to 6 meters). 

Within the metasedimentary rocks encountered in the hole 

between the two intrusives, a narrow, 1Ocm wide band of 

quartzite is strongly silicified with vuggy quartz and carries 

anomalous base metal sulfides; 0.83% Cu, -01% Pb and .06% Zn. 
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This apparently stratabound copper-rich mineralization is not a 

common occurrence in the Aldridge Formation and might be 

considered inconsequential except that, a short distance east 

of the McNeil property, large boulders of similar dominantly 

copper mineralization are known. This type of mineralization 

represents an exploration target which is possibly quite 

different from the principal vein and stratiform massive 

sulfide targets. A hole to test the LMC in this area could 

prove interesting. 

7.30 Stratigraphic (Sullivan Target) Tests 

- 

DDH M-88-3 was intended to test the LMC at a location inferred 

from geologic mapping to be approximately 250 meters 

stratigraphically above the LMC (Fig. 4). A marker intersected 

at 38 meters in the hole confirmed that the LMC should be near 

the originally inferred depth. At 131 meters the hole entered 

a fault zone and continued in the fault to the final depth of 

169.5 meters at which point drilling was terminated because the 

Longyear 38 drill was incapable of continuing. The fault zone 

contains considerable quartz veining with some disseminated 

euhedral pyrite. There is evidence in the core of repeated 

phases of brecciation and silicification. The zone is 

apparently not very well cemented and the loose brecciated 

quartz proved impossible to drill through with the 38 machine. 

? 
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The conglomeratic siltstone zone is Smeters thick and contains 

small isolated, rounded clasts, some of which are rimmed with 

pyrrhotite. The conglomeratic siltstone also contains 

pyrrhotite laminae and discontinuous pyrrhotite lenses. The 

laminated siltstone zones carry anomalous zinc mineralization, 

up to 373 PPM over 1.1 meters: a 7.3 meter interval averages 

205 PPM Zn. 

At the base of the **Sullivan Horizon" zone is a 1.1 meter wide 

sheared zone which includes a narrow quartz vein and visible 

galena. A 40 cm interval within this zone carries 0.83% Pb, 

.06% zn, 0.5 oz/ton Ag, .015 oz/ton Au and 1.12% As. The 

presence of these base and precious metals at the bottom of the 

"Sullivan Horizon" zone is very encouraging because it is at 

the base of a generally similar zone that the massive sulfides 

occur at the Sullivan. 

Within the Lower Aldridge 

of alteration with quartz 

Formation cored in DDH M-88-7, zones 

veining and pyrite mineralization 

carry anomalous Cu, Pb, Zn, 

344 PPM Cu, 230 PPM Pb, 769 

Au). The highest Pb and Zn 

Ag, As and Au (maximum values are 

PPM Zn, 26,851 PPM As, and 680 PPB 

occur in one 6Ocm interval: the 

highest As and Au are in one narrow 1Ocm interval. This 

mineralization may be part of a footwall feeder zone system 

which deposited metals on the sea floor during *'Sullivan 

Horizon" time. 

- 
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The encouraging intersection provided by DDH M-88-7 was 

followed up with another stratigraphic test of the LMC by 

drilling DDH M-89-l 3000 meters southeast of DDH M-88-7 

(Fig.4). 

This hole intersected a series of gabbro sills and dykes and a 

small amount of Aldridge Formation metasediments (Fig.10). The 

LMC was intersected at 270 meters. A 20cm wide zone of broken, 

chloritic and pyritic core at the contact may be a minor fault 

zone, but if so, it appears to have minimal displacement. At 

the L&E the hole goes from overlying thick and medium bedded 

Middle Aldridge quartsites and minor siltstones to underlying 

Lower aldridge thin bedded and laminated pyrrhotitic siltstones 

with minor quartzite. the rocks (particularly of the Lower 

Aldridge) are considerably altered by an underlying 150 meter 

thick gabbro sill; only 33 meters of Lower Aldridge sediments 

were intersected below the LWC and above the sill (see Fig.10). 

The change in bedding thickness and lithology, and the presence 

of abundant disseminated pyrrhotite in the underlying thin 

bedded sediments is convincing evidence that this is the LMC. 

A short report on DDH M-89-l was written in March, 1989 and is 

included as Appendix III. 

DDH M-89-l tested the I&K just above a gabbro sill and close to 

a north-trending gabbro dyke which could be a feeder for the 

sill. In theory this could be a favourable location for 

sulfides to be present at the LMC because the Sullivan orebody 

occurs just above a gabbro sill which forms an arch-like 

structure immediately below the deposit. 
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The limbs of the gabbro arch apparently transgress bedding of 

the Lower Aldridge. 

The 150 meter thick sill intersected in DDH M-89-l only 33 

meters below the L&fC was not seen in DDH M-88-7: two thin 

gabbro sills do occur in the Lower Aldridge cored by that 

hole (Figs. 8 and 9), but at a greater distance below the LMC. 

Obviously there is considerable variation in both thickness and 

stratigraphic location of the gabbro sills in the southeast 

portion of the McNeil Creek property. This situation may be 

somewhat analogous to that which is present at the Sullivan 

orebody. These irregularities in the gabbroic intrusions may 

represent proximity to feeder zones which have also served 

as conduits for hydrothermal fluids that deposited massive 

sulfides at the L&K on the McNeil Creek property. 

7.40 Discussion 

- 

The variation in character of the LMC between DDH M-88-7 and 

DDH M-89-l may have significant implications for discovery of a 

base metal sulfide deposit on the McNeil property. 

The presence of a distinctive "Sullivan Horizon" zone in DDH 

M-88-7 and the absence of such a zone in DDH M-89-l suggests 

that conditions were quite different at the sites of the two 

holes during Sullivan time. The anomalous base metals present 

in the LMC zone of DDH M-88-7 supports the possibility of a 

nearby build-up of base metal sulfides at the UK. 
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A second attempt at drilling the LMC in the area was made by 

DDH M-88-4, collared approximately 200 meters southeast of DDH 

M-88-3 (Fig. 4). The fault in DDH M-88-3 was inferred to be 

related to the McNeil Creek Fault to the west and thus was 

considered to have a northerly strike. DDH M-88-4 intersected 

what is evidently the same fault zone at 281 meters and the 

hole terminated in this zone at a depth of -305.7 meters (Figs. 

8 and 9). The fault evidently strikes northwest, parallel to 

the Little Lamb Creek Fault mapped by Hoy and Diakow (1982), 

Fig.3, to the east of the McNeil Creek Property and dips 

steeply northeast. Anomalous concentrations of Cu, As and Au 

are associated with the quartz veining and shearing in the 

fault zone; higher values occur with pyrite and small carbonate 

veins. 

Late in 1988, DDH M-88-7 was collared approximately 500 meters 

east of DDH M-88-4 and drilled at -80 degrees due east to test 

the LMC below the broad soil geochem anomaly seen on surface 

(Figs. 4 and 5). The hole successfully tested the LMC and 

continued through the upper part of the Lower Aldridge 

Formation to a final depth of 1032 meters (Figs. 8 and 9). An 

interim report on DDX M-88-7, written shortly after the hole 

was completed, is included as Appendix III. 

A distinctive "Sullivan Horizon" zone was encountered from 

809.7 to 838.8 meters, consisting of massive to finely 

laminated siltstone and conglomeratic siltstone. 
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In 1980 Cominco Ltd. drilled a hole on their Lew ClaiIIIS, 

approximately 7 km southwest of DDH M-88-7. The hole was 

collared on the basis of stratigraphic markers present in 

surface bedrock and was intended as a stratigraphic test of the 

LMC. In Cominco's opinion, the hole was drilled deep enough to 

have intersected the LMC but the horizon was not identified in 

the core. The conclusion reached at that time was that the 

Lower - Middle Aldridge transition zone had lost its 

distinctive character in this part of the sedimentary basin, 

with upper Lower Aldridge rocks being similar in character to 

lower Middle Aldridge rocks. An alternate interpretation 

considered is a thickening in the basin at this point with 

increased thickening of the lower Middle Aldridge section, in 

which case the Lew hole may have not been drilled deep enough 

to intersect the LMC. 

Assuming either of these interpretations of Cominco's Lew hole 

is correct, the recent intersection of a distinctive and thick 

"Sullivan Horizon" zone in DDH M-88-7, contrasting markedly 

with results obtained in the Lew'hole, strongly suggests that 

the McNeil Creek Fault has played a significant role in the 

distribution of facies types during deposition of sediments at 

Sullivan time. The McNeil Creek fault may have been an active 

fault during Aldridge deposition. 
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The fault zone conceivably was also the conduit for upward 

migration of sulfides which accumulated at the LMC. If the 

McNeil Creek fault had a controlling influence in the 

deposition of sulfides at the I.MC then future drilling of the 

McNeil property should first test ground close to the fault. 

Structural complications which probably exist toward the north 

edge of the property restrict the opportunities for relatively 

shallow (<lOOOm) testing of the LMC very far in this direction. 

A minimum of two additional holes can be confidently located 

now, to test the JLMC near the McNeil Creek fault, east and 

northeast of DDH M-88-7. Results of this drilling can then be 

used to direct any additional drilling. 

There is evidence of younger (Cretaceous or Tertiary age) 

mineralization on the McNeil Creek property. Narrow felsic 

dykes seen in trenches 88-8, 88-26 and 88-27 and a probable 

wider dyke interpreted in trench 88-29 may be related to such 

young mineralization. The dyke sampled from trench 88-8 iS 

anomalous in Cu, Pb and Zn (59 PPM Cu, 2179 PPM Pb, 746 PPM 

zn) ; two dykes sampled from trench 88-27 are anomalous in Pb 

(114 PPM and 549 PPM). The 1Ocm band of silicified quartzite 

seen in DDH M-88-2 with 0.83% Cu is anomalous in Pb (131 PPM), 

Zn (468 PPM), Ag (6.2 PPM), and Au (46 PPB). In DDH M-88-7, a 

20cm wide zone of 'quartz sand' at 688.3 meters is high in Cu, 

Pb, Zn as well as 676 PPM W, 2909 PPM Mn, 593 PPM Sr and 218 

PPM Ba. This mineralization may be related to young intrusive- 

related hydrothermal activity. 
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8.00 CONCLUSIONS 

- 

- 

- 

1. The 33 meter thick "Sullivan Horizont' zone intersected by 

DDH M-88-7 at the Lower-Middle Aldridge contact is Similar 

in many respects to the "Sullivan Horizon" zone that occurs 

on the fringes of the Sullivan orebody. The presence of 

anomalous base metal mineralization and conglomerate 

indicate that conditions were favourable for deposition of 

stratiform sulfides at the LMC in the McNeil Creek area. 

2. The absence of a "Sullivan Horizon" zone at the LMC in DDH 

M-89-l places a favourable perspective on the area near DDH 

M-88-7. 

3. The McNeil Creek fault may be a controlling structure which 

influenced the deposition of sulfide mineralization at 

Sullivan time in the McNeil Creek area. Significant 

changes in the character of the LMC between DDH M-88-7, 

M-89-l and Cominco's Lew hole west of the fault support 

this conclusion. 

4. Irregularities in the gabbroic intrusives, established by 

DDH M-88-7 and DDH M-89-1, may represent proximity to 

conduits along which the gabbros were emplaced. These 

conduits may have served as channelways for hydrothermal 

activity which vented base metals to the sea floor in the 

present McNeil Creek area during Sullivan time. 

- 
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5. A series of at least 6 sulfide mineralized veins occur on 

the McNeil Creek property. These are similar in age and 

general orientation to the massive sulfide St. Eugene and 

Vine Veins. Three drill holes which tested two of the 

veins intersected up to 9% combined Pb and Zn and 1.7 

oz/ton Ag over a true width of 1.2 meters. The drilling 

demonstrates the veins have continuity: a small to 

moderate sized deposit of economic grade is a reasonable 

target on the property. 

6. The vein mineralization appears restricted to a relatively 

narrow package of Middle Aldridge Formation rocks 

immediately above a thick gabbro sill on the west limb of 

the McNeil syncline. The relationship suggests a 

structural control for the veins, influenced by the 

competency contrast between the gabbro and Middle Aldridge 

rocks. 

7. A Precambrian age for the vein lead mineralization 

establishes the presence of :an early mineralizing event at 

McNeil; the vein sulfides may be remobilized from a 

stratiform occurrence at the Lower - Middle Aldridge 

contact. 
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8. Soil geochemistry successfully detected the zone of vein 

mineralization exposed on surface; a broad, strong lead 

anomaly follows the hangingwall contact of the gabbro sill. 

The anomaly persists to the northeast edge of the grid area 

and suggests that undiscovered veins occur beyond the grid 

to the north. 

9. Geophysical surveying with VLF-EM, HLEM and ground 

magnetics failed to detect the known mineralized quartz 

veins / shear zones, due possibly to poor coupling with 

VLF-EM transmitter stations and a lack of continuity Of 

conductive material in the veins. 

10. Some of the anomalous copper and gold mineralization seen 

on the McNeil Creek property may be related to younger, 

Cretaceous or Tertiary age events. Small felsic dykes 

which are anomalous in base metals and are probably related 

to young intrusive activity, are present on the property. 
- 
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9.00 EXPENDITURE STATEMENT DEC. 1988 - MARCH 1989 

NAR 4 (2984), NAR 3 (765), RAN 2 (1731), RAN 1 (1730) 

GROUP 13 SEPT. 8/88 (RAN GROUP) 

PORT STEELE MINING DIVISION 

Base Map 

Line Cutting. 

Geophysics 

Trench Sampling 
& Assaying 

Lead Dating 

Diamond Drilling 

Bulldozer 

Mobilization 

Sampling 

Assays 

Core Storage 

Reclamation 

Geology 

Transportation 

Management OH 

Project Management 

Total 

Aug 1988- 
Feb 1989 March 1989 Total 

622.06 622.06 

5,ooo.oo 5,ooo.oo 

21,ooo.oo 21,ooo.oo 

4,ooo.oo 4,ooo.oo 

500.00 

222,520.82 

29,644.75 

6,462.50 

2,379.23 

5,532.90 

1,422.39 

818.76 

19,726.45 

3,000.63 

46,578.48 

18.892.72 

$388,101.69 

54,130.32 

1,654.95 

1,946.OO 

8,659.69 

$66,390.96 

500.00 

276,651.14 

29,644.75 

6,462.50 

2,379.23 

7,187.85 

1,422.39 

818.76 

21,672.45 

3,000.63 

55,238.17 

18.892.72 

$454,492.65 
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lb00 QuALIFICATIONS 

,il.lO Author's Qualification 

As author of this report I, Peter Klewchuk, certify that: 

1. 

2. 

3. 

4. 

5. 

6. 

I am an independent consulting geologist with offices at 
246 Moyie Street, Kimberley, British Columbia. 

I am a graduate geologist with a BSc degree (1969) from 
the University of British Columbia and an MSc degree 
(1972) from the University of Calgary. 

I am a fellow in good standing of the Geological 
Association of Canada. 

I have been actively involved in mining and exploration 
geology, primarily In the province of British Columbia, 
for the past 17 years. 

I have been employed by major mining companies and 
provincial government geological departments. 

I have an indirect interest in this property through a 
stock option to acquire 25,000 shares in Dragoon Resources 
Ltd. Dragoon Resources Ltd. is a 50% owner of South 
Kootenay Goldfields Inc. 

Dated at Kimberley, British Columbia, this 30th day of March, 

1989. 

- 

Peter Klewchuk 
Geologist 

- 
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11.29-~ Contractorls Qualification, McNeil Project 

I, Michael Bruce Bapty, of the City of Kimberley, in the 
Province of British Columbia, hereby certify that: 

1. 

2. 

3. 

4. 

5. 

I am a Consulting Mining Engineer and Contractor at 606 
Trail St., Ximberley, B.C.: 

I am a graduate of the University of British Columbia with 
a BASc in Mine Engineering (1968), and have been aotlve in 
Mine Exploration, Operations, Development, and 
Administration for twenty-one years; 

The accompanying report was reviewed and endorsed based 
upon a series of visits and examinations of the property 
and the supporting data, throughout the project period: 

I have an indirect interest in this property through a 
senior consultant's (employee) stock option to acquire 
45,000 shares in Dragoon Resources Ltd.: direct ownership 
of 25,000 shares of Dragoon Resources Ltd. through a 
Private Placement: and a warrant to acquire a further 
25,000 shares in Dragoon Resources Ltd. subsequent to the 
above private placement. Dragoon Resources Ltd. is a 50% 
owner and Managing Partner of South Xootenay Goldfields 
Inc. I do not expect my interests to change as a result 
of endorsing or submitting this report: 

I am a Member of the Association of Professional 
Engineers of the Province of British Columbia. 

Dated at'cranbrook, British Columbia, this 31st day of March, 
1989. 

/M. Bapty, P.Eng. 
President 

/ 
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12.00 APPENDICES 

12.10 APPENDIX I TRENCH SAMPLING: DESCRIPTIONS & ANALYSES 

Sample Number Description 

6724 

6725 

6726 

6727 

6728 

6729 

6730 

6731 

6732 

6733 

6734 

6735 

Trench Ml. Fault gouge on FW side of complex zone of 
quartz veining and shearing. Quartz vein immediately 
to east. 25cm wide Color banded from yellow-brown 
and orange-brown to gray and pale blue-green. 

Trench Ml. Quartz vein adjacent to 6724. 25cm wide. 
Numerous open space quartz crystals. Yellowish 
limonitic vugs. Quartz vein at 150/60NE. 

20m south of Trench M2 along road. Limonitic, vuggy 
quartz vein 114/83N. 

Trench M2. 
vein, 

Grab sample of central part of quartz 
adjacent to road. Limonitic and vuggy with 

galena and cerussite. 

Trench M2. Grab sample of quartz vein along NE, 
footwall contact with adjacent unaltered sedimentary 
rocks. 

Trench M2. Upper, south end of main trench exposure. 
Quartz vein is about 70cm wide. Grab sample of very 
strongly limonitic, vuggy quartz with pyromorphite. 

Trench Ml. SW side of NE fault zone. Limonitic 
orange, yellow and yellow-gray fault gouge. Chip 
sample over 60cm (representing true thickness of about 
35 or 40cm). 

Trench Ml. Mn-stained, fragmented central felsic 
material in fault gouge zone. May be felsic dike. 

Trench Ml. Fault gouge, on NE side of NE fault zone. 
Orange to gray colored - chip sample over 50cm 
representing a true thickness of about 25 or 30cm. 

Trench M3. Grab of shattered quartz vein with 
pyromorphite, limonitic vugs, chlorite and weathered 
biotite. 

Trench M4. Grab sample of limonitic quarts vein. 

South side of landing, east of L24N L20E. 
wide limonitic quartz vein in brecciated, 

Wavy, 4cm 

limonite-altered sediments. 
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6736 

6737 

6738 

6739 

6740 

6741 

6742 

6743 

6744 

6745 

6746 

6747 

6748 

6749 

Trench M5. Grab sample of quartz vein with 
pyromorphite and weathered biotite. 

Trench M5. South margin of quartz vein - Mn-rich 
fault gouge! some limonitic staining, possibly minor 
quartz veinrng. 

Trench M6, in diorite. Limonitic quartz vein. 

Trench M7. Limonite-altered contact zone between 
sediments and diorite. 

Trench M7. Quartz vein intruding sediments near 
diorite contact: vein terminates in sediments. Quartz 
is clear with limonite staining and limonitic vugs; 
minor pyrite is present. 

Trench M7. Dark gray, almost black altered material 
at contact of finger of diorite. Material is sandy 
with considerable biotite. 

Trench M7. Limonitic, strongly cleaved sediments in 
immediate footwall zone of quartz vein. Pyromorphite 
occurs with sediments. 

Trench M7. Quartz vein. Grab sample from central 
part of vein. Very limonitic with considerable 
pyromorphite on some surfaces. 

Trench M7. Limonitic altered, deep reddish-brown 
colored hangingwall contact zone of quartz vein with 
sediments. May be some quartz veining in sample. 

Trench M7. North end of trench. "On strike" with 
quartz vein. Skarn-like quartz rich rock, not well 
exposed. Some quartz veining, fine-grained galena (?) 
and pyrite, some pyromorphite and local coarse-grained 
amphrbole. 

Quartz vein float (subcropping). Glassy, brownish 
limonitic quartz with goethite! limonite-encrusted 
vugs. Approx. grid location Lrne 21N, 3450E. 

Quartz vein with weathered biotite, slightly iron 
stained. Approx. grid location Line 21N, 4400E. 

Rusty weathering, pyrrhotite-bearing silty quartzite. 
Approx. grid location Line 21N, 4500E. 

Quartz vein. Limonitic and vuggy with euhedral quartz 
crvstals, biotite and sericite. 
Line 20N, 42503. 

Approx. grid location 
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6750 

6751 

6752 

6753 

6754 

6755 

6756 

6757 

6758 

6759 

6760 

6761 

6762 

6763 

6764 

6765 

Probable felsic dike. White to pale gray color, 
variably limonitic with weathered (limonitic) spots 
which may have been sulfides. Vague brecciated 
texture. 

Brecciated, 
veins. 

altered silty quartzite with epidote 
Approx. grid location Line 37N, 3150E. 

Trench M-88-l north wall. East half (40cm) of fault 
zone: Mn and liminote-stained fault gouge. 

Trench M-88-l north wall. West half (40cm) of fault 
zone; Mn and limonitic stained brecciated sediments. 

Trench M-88-7. Chip sample across 25cm wide.fault 
zone. Includes blue-gray fault gouge, brecciated Mn 
and limonite stained sediments. 

Trench M-88-8 (downhill of trench M-2). 
in possible shear zone. 

Felsic dike -~, 

Trench M-88-9 (=trench M-9). Shear zone with strong 
chloritic alteration, limonite spotting, some Mn, in 
fault gouge. Fault oriented at 147/42SW. 

Trench M-88-9. Limonite and Mn in fault gouge 
material with possible quartz veining. 

Trench M-88-9. Grab sample of altered biotitic 
sedimentarv rock. Rock is sandy and can be crumbled 
in the hand. 

Trench M-88-19. 

Trench M-88-19. 
vein. 

Trench M-88-13. 
zone: part of a 
stained zone. 

Trench M-88-22. 
Quartz veining, 
pyromorphite. 

Trench M-88-21. 

Trench M-88-21. 

Grab sample chipped off quartz vein. 

Altered diorite on FW side of quartz 

Chip sample of brecciated quartz vein 
lm wide brecciated, Mn and limonite 

15cm wide fault zone at 127/87N. 
limonitic fault gouge with minor 

15cm wide quartz vein at 115/59N. 

5cm wide fault zcne at 110/59N. 

Trench M-88-23. Grab sample of bleached, brecciated, 
limonitic-altered sedimentary rock which carries 
pyromorphite along fractures. The brecciated zone is 
about 2m below surface and appears to be a 
sub-horizontal fault zone trending 005/15W. 



- 

- 

- 

- 

6766 

6767 

6768 

6769 

6770 

6771 

6772 

6773 

6774 

6775 

6776 

6777 

6778 

6779 

- 

Trench M-88-24. Rubbly, unoxidized diorite. Sampled 
to compare with oxidized diorite in Trench M-88-18. 

Trench M-88-27. Felsic dike lQcm wide, white to light 
gray color with weak patchy limonite staining. Worth 
end of, dike exposure. 

Trench M-88-27. Felsic dike at south end of exposure. 

Trench M-88-29. Magnetic anomaly on Line 43.N at 
28753. Felsic intrusive. Yellow-brown-orange 
colored, limonite altered: mainly fine-grained 
feldspar with minor sericite. Brecciated texture. 

Trench M-88-29. Felsic intrusive from 28653 on Line 
41N. 

Trench M-88-23. Grab sample of limonitic, brecciated 
sedimentary rock with pyromorphite on fractures 
(similar to 6765). 

Trench M-88-23. Quartz vein. 20cm wide, brecciated, 
limonitic with minor feldspar and pyromorphite. 

Trench M-88-18. Pegmatite vein with quartz and Beryl 
(?) elongate, hexagonal.pale green crystals comprise 
up to 50% of the 10cm wide vein. Vein is on the FW 
side of a 7Qcm wide shear zone (136/8OS) containing 
reddish oxidized diorite. 

Trench M-88-18. Quartz vein zone. Chip sample across 
40cm width at east edge of zone. 

Trench M-88-18. Strongly limonite-stained vuggy 
quartz veining near central part of quartz vein zone. 

Vuggy quartz veining with strong Mn, some limonite; 
central part of quartz vein zone, west of 6775. 

Trench M-88-18. Altered diorite along west contact 
with quartz vein zone. Strongly reddish oxidized with 
minor included quartz vein material. Diorite is 
extensively oxidized along this quartz vein zone. 

Trench M-88-15. Just north of L26N, 21353. Limonitic 
quartz vein with strong pyromorphite mineralization. 
Vein is about 20cm wide. 

Trench M-88-16. Quartz vein. White to light gray 
"bull quartz" with very minor limonitic staining. 
Vein thickness from 20cm width immediately below 
overburden to 75cm width about 1.5m lower. 
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6780 Trench M-88-16. Felsic dike, 30cm wide, adjacent to 
6779 quartz vein. Dike is white to light gray 
colored, cross-cuts host bedding, is orange limonitic 
colored on fractures. 

6781 Trench M-88-12. Massive galena with minor included 
quartz veining. 

6782 Trench M-88-10. Chip sample across 40cm wide shear. 
Vein pinches to 1Ocm locally and varies in the amount 
of quartz it contains. 
minimal. 

Sampled where quarts is 
Pyromorphite and cerussite present. 

6783 Trench M-88-11. Chip sample across 35cm of quartz 
veining and fault breccia and gouge. Shear zone is 
164/773. Adjacent beds are not strongly fractured. 

6784 Trench M-88-2. 
plantation. 

Upper trench on open forestry 
East 60cm of 1.2m shear zone. lo-15% 

quartz veining: mostly brecciated sediments, fault 
gouge, vari-colored from gray to yellow and 
reddish-brown limonitic. 

6785 Trench M-88-2. West 60cm of 1.2m shear zone. 

at 

6786 Trench M-88-3. Chip sample across 7Ocm wide shear 
zone. Est. 50% quarts, 
pyromorphite. 

50% limonitic fault gouge with 
Adjacent beds are strongly brecclated, 

punky and locally contain pyromorphite on fracture 
surfaces. 

6787 Trench M-88-3. Breccia zone. 
darker altered sediments. 

Intensely fractured, 

6788 Trench M-88-4. Chip sample of 15cm wide shear zone at 
18.3m from SW end of trench. Considerable 
pyromorphite present in shear and on fractures in 
adjacent brecciated beds. 

6789 Trench M-88-4. Shear zone at 19.5m from SW end of 
trench. Grab sample of localized mass of cerussite 
crystals which occur in a bulbous mass along west 
contact. 

6790 Trench M-88-4. Grab sample of vuggy limonitic quartz 
vein with pyromorphite and cerussrte from east side of 
shear zone. 

6791 Grab sample of intense goethite and limonite developed 
with quartz vein: minor pyromorphite is present. 

6792 Trench M-88-5. West 60cm of 1.8m wide shear zone. 
Limonitic altered fault breccia and gouge. 
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6793 

6794 

6795 

6796 

6797 

6798 

6799 

6800 

- 

6801 

Trench M-88-5. Middle 60cm of 1.8m wide shear zone. 
Manganese and limonite stained fault breccia with 
cerussite. Some very strong limonite. 

Trench M-88-5. East 60cm of 1.8m wide shear zone. 
Limonitic, cerussite-rich breccia with about 30cm of 
reddish-brown rotted quartz vein material. 

Trench M-88-5. Chip sample of 30 to 50cm wide zone 
adjacent to footwall (west) side of shear zone. 
Whitish bleached sediments, possibly some felsic dike 
material plus brecciated quartz veining and mafic, 
brecciated material. 

Trench M-88-6. 
vein/shear zone. 

Chip sample across 50cm wide quartz 
Reddish to yellowish manganese and 

limonitic stained fault breccra. 

Trench M-88-6. Grab sample of whitish-gray! limonite 
and manganese stained felsic dike. Small pink 
phenocrysts of probable K-spar. 

Trench M-88-25. Chip sample across 50cm wide quartz 
vein/shear zone. Mostly limonite and manganese 
stained quartz veining with limonitic vugs; central 
1Ocm wide zone of fault gouge material and whitish 
possible feisic dike. 

Trench M-88-25. Possible felsic dike: bleached white, 
sericitic felsic material. 

Trench M-88-25. Chip sample of 20cm wide brecciated 
felsic dike. Chlorite and manganese veinlets; strong 
vuggy limonite, manganese and glassy goethite are 
present in adjacent beds. 

Trench M-88-26. Narrow quartz vein (6 to 12cm wide). 
Brownish-yellowish rusty quartz with some more intense 
limonite staining. 
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12.20 APPENDIX II RRPORT ON DDH M-88-7 

Drill Hole M-88-7 has intersected a YSullivan Horizon" zone 

which compares favorable with stratigraphy marginal to the 

Sullivan Orebody. 

The zone in DDH M-88-7 is recognized by its presence at the 

Lower-Middle Aldridge contact, by its relationship to overlying 

marker bands in the Middle Aldridge and by its lithologic 

character. 

The zone consists of massive to very finely laminated 

argillaceous siltstone. Included are intervals of slump-type 

'conglomerate' units which have very few clasts. This package 

of stratigraphy is quite different from both the overlying 

Middle Aldridge and underlying Lower Aldridge. The %ullivan 

Horizon" zone intersected by DDH M-88-7 may be more similar to 

equivalent stratigraphy near the Sullivan orebody than to 

equivalent stratigraphy on Cominco's Vine property 

approximately 10 kilometers to the northeast. 

In contrast, a hole drilled by Cominco approximately 7 km to 

the southwest of DDH M-88-7, on the Lew claims, was planned to 

test the Lower-Middle Aldridge contact but never intersected 

recognizable Lower Aldridge. The hole was collared on the 

basis of surface stratigraphic control. Results of the Lew 

hole suggest that the McNeil hole is near the western edge of 

recognizable Lower aldridge stratigraphy, or, Middle Aldridge 

strata is dramatically thickened between the McNeil and LeW 

Holes. 



In 1988, Cominco intersected mineralized Sullivan Horizon 

stratigraphy north of the Kimberley fault and west of the 

Sullivan deposit. Previous drilling approximately 5 km north 

of the fault had cored the 'Sullivan Horizon' zone but with no 

indication of any base metal build-up. Barren and mineralized 

intersections occur within 5 or 6 km of each other, and 

demonstrate the need for repeated testing of the favorable zone 

for proper evaluation. 

The 'Sullivan Horizon' zone intersected in DDH M-88-7 is 

favorable evidence that many of the geologic conditions which 

characterize the Sullivan orebody are present on the McNeil 

Property. Further testing of the zone is recommended. 

Peter Klewchuk 
January 26, 1989 
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DDH M-89-l was drilled between February 20 and March 6, 1989, 

to test the Lower-Middle Aldridge contact and was collared 3km 

south-southeast of DDH M-88-7. 

The Lower-Middle Aldridge contact was intersected at 270.0m. 

The contact is broken and this may be a minor fault: as 

evidenced by about 20cm of broken core. 

The contact at 270.0m is a distinct change from thick and 

medium bedded guartzites of the Middle Aldridge to thin bedded 

and laminated siltstone of the Lower Aldridge. Strong 

pervasive alteration caused by a thick underlying gabbro sill 

masks the character of these rocks. 

Lower Aldridge rock was cored from 270.0m to 303.2m (33.2m). 

From 303.2m to 579.7m is gabbro.with an included quartz-bearing 

fault zone from 406.2m to 418.8m. contact relationships 

demonstrate the gabbro is a sill. 

579.7 to 590.7m is altered siltstone, thin bedded and laminated 

but again quite pervasively altered by silicification and 

chloritization. Fine disseminated pyrrhotite and vein pyrite 

are common. No base metals were noted. 

At 590.7m an irregular contact with a gabbro dike was 

encountered; the dike continues to the end of the hole at 

599.2m. 
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DDH M-89-l did not core much Lower Aldridge but the lithology 

is distinctive enough that reasonable confidence can be placed 

in the interpretation that it is Lower Aldridge. 

The lack of a distinct "Sullivan Hori.zonV' zone in DDH M-89-l 

may be due to elimination of the zone by a fault at the 

contact, but evidence for such a fault is poor. It appears 

that the "Sullivan Horizon" zone does not exist in the area of 

DDH M-89-l and this interpretation shifts the emphasis back 

towards DDE M-88-7. Further drilling of the Lower-Middle 

Aldridge contact is recommended by extending out to the NW from 

M-88-7. This would test for continued build up of base metal 

sulfides and the favorable Sullivan Horizon that is indicated 

by the difference between these two last holes. 

HOLE COMPARISON 

Feature M-88-7 M-89-l Conclusion 

Base Metals present, fractures absent (Move North 

Tourmalinite absent absent t and West 

Contact Sills absent present, close to NS feeder 

Laminated Sulphides present present 

F.W. Conglomerate present absent 

of 88-7 

of 89-l 

P. Klewchuk 
Consulting Geologist 
March 6, 1989 
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LEAD ISOTOPE ANALYSIS 
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THE UNIVERSITY OF BRITISH COLUMBIA 
Department of Geological Sciences 
6339 Stores Road 
Vancouver, British Columbia 
CANADA V6T 284 
June 17, 1988 

M. Bapty, P. Eng., 
Bepty Research Limited, 
606 Trail Street, 
Kimberley. B.C. VlA 2M2 

Dear Mr Bapty, 
Please find enclosed the results of the lead isotope 

analyses on the samples from Dragoon*8 McNeil property that 
you submitted to our laboratory on May 30, 1986. The 
results show conclusively that the HcNeil property is not 
related to Sullivan samples from the Lower-Middle Aldridge 
contact, rather It is related to the Middle Aldridge St 
Eugene system, and Moyie Intrusions. 

Since much of the data in our files is old and of 
unknown quality, I analysed two samples from Sullivan, one 
from Society Girl, and two from Vine, along with the two 
samples from McNeil. This gave me a good comparison for the 
lead isotopic signatures of Sullivan and later 
mineralization. The enclosed tables contain both the new 
analyses and a,compilatron of old data from deposits in the 
Lower to Middle Aldridge. Figure 1 shows the results of all 
new analyses plotted on a standard lead isotope plot. 
Figure 2 shows all the data, with only averages used for 
each deposit. The separation between Sullivan and Moyie 
intrusion-related leads is clear, and McNeil plots with the 
latter group. 

I have sent an invoice for analysis of two galena 
samples to Dragoon Resources. 

Thank you for your interest in our technique as an 
exploration tool. 

Yours sincerely, 

Janet E. Gabites 
Research Scientist 

Encl. 

- 
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Figure 1. l orPb/‘o4Pb vereue l o‘Pb/*o’Pb lead isotope plot -~-_ 
for new analyses of eamplee from McNeil, Sullivan, Society 
Girl, and Vine deposits. The Shale Curve gives model ages. 
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New analyses: M = McNei 1. S = 51.~1 i 5. van, 
G - Society Girl. V = Vine. 
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with cold data). 
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hosted deposits. Only an average hae been plotted for each 
deposit. Line6 repreeenting least squares fits for Sullivan 

15.500 and Moyie IntrUSiOn-related data are shown. Interseotions 
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with the Shale Curve give model ages. 
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12.50 APPENDIX V 

DRILL LOGS 
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12.60 APPENDIX VI 

GEOCHEMICAL ANALYSES OF DRILL CORE 
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ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED : 
85.2 E 

.__^___.^_ ^- _._.. --._..__ ..,-. . ..r 
JFN 12 1989 

, ,,A>TINtiS S’l’. “ANC”““KK B.C. “DH lKZI 
PHONE(604)253-3158 FAX(604)253-1716 DATE REPORT MAILED: /!’ 

ASSAY CERTIFICATE ’ 
il 

(.+:. !(./U. 

- SANPLB TYPB: Pulp 

SIGNED BY. .<:; .$ 

AU” AND AG” BY FIRE ASSAY MOW l/2 A.T. 

0 TO’I8, C.tBONG, B.CHAN, J.YANG; CBRTIPIBD B.C. ASSAYUS 

DRAGOON RESOURCES LTD. FILE # 88-5299R 

SAMPLE# CII Pb 
% % 

7905 G .0: 24 
7906 G .I5 1:18 
7907 G .Ol IO 
7908 G .14 1:49 
7909 G .20 2.25 

211 Ag** An* * 
% OZ/T OZ/T 

:01 02 :29 02 :001 001 

:02 01 .os 15 . ‘001 001 

.02 1:16 . 001 

7910 G .@3 .24 
7911 G 01 20 
7915 G ‘83 101 

.Ol .07 
01 09 

:06 : 2A 

.OOl 
00 I. 

:001 

ACME ANALYTICAL LABORATORIES LTD. DATE 
852 E. HASTINGS ST. VANCOWER B.C. V6A 1R6 
PHONE(604)253-3158 FAX(604)253-1716 DATE REPORT 

RECEIVED: NOV 8 1988 

HAILED : 

AS SAY CERTIFICATE 

cl’ 

- SMPL6 TTSK: Pulp 

SIGNED BY. _ :. .-?-- 
3. 

0.?011(, C.t8ONC, B.CllAN, J.lfANG; CU’TIFIBD B.C. ASSAIKRS 

BAPTY RESEARCH FILE # 88-5299R 

SAMPLE# Pb Ag 
% 02/T 

7906 G 1.20 - 
7908 G 1.55 - 
7909 G 2.39 1.25 
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ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED: NOV 7 1988 
852 E. HASTINGS ST. VANCOUVER B.C. V6A lR6 
PHONE(604)253-3158 FAX(604)253-1716 DATE REPORT NAILED: .&.!Z 

/ 
!d'. 

ASSAY CERTIFICATE 

('./ 6, 

- SAIIPLK TYPK: Core 

SIGNED BY..... \,.':. 0.7011, C.tKONG, B.CNAN, J.YANG; CRRTIP1F.D B.C. ASSAYERS 

BAPTY RESEARCH LTD. PROJECT MCWEIL FILE # 88-5678 

SAMPLE# 

7946 G 
7947 G 
7948 G 
7949 G 
7950 G 

c 39551 
c 39552 
c 39553 

c 39554 

CU Pb 
% % 

:01 01 :01 01 

101 01 :01 01 

.Ol .Ol 

.Ol 01 
:01 01 :01 '01 

.Ol .Ol 

Zn Ag All 
% 02/T OZ/T 

:01 01 . '01 01 :001 001 

:01 01 :01 01 . .OOl 001 
.Ol .Ol .OOl 

:01 01 .Ol 01 

.Ol . '01 

'001 001 

:001 
.Ol .Ol .OOl 

ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED: NOV 24 1988 
852 E. HASTINGS ST. VANCOUVER B.C. V6A lR6 
PHONE(604)253-3158 FAX(604)253-1716 DATE REPORT MAILED: ':rii.?,-( . _iir.(: . 

ASSAY CERTIFICATE 

SIGNED BY. . <.I:. k,. 

- SAHPLK TYPK: Pulp AU” BY FIRK ASSAY PROH l/Z A.T. 

D.TOY!, C.tIONG, B.CNAN, J.HANC; CKRTIPIKD B.C. ASSAYKRS 

BAPTY RESEARCH FILE # 88-5732R 

SAMPLE# Ph Zll Au** 
% % 02/T 

c. 1'1 5 c, ;‘ ',n I .r,r, .I,", 
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ACNE ANALYTICAL 
852 E. HASTINGS 

LABORATORIES LTD. DATE RECEIVED: NOV 24 1988 
ST. VANCOUVER B.C. v6A 1~6 ,---7-l /L: 

PHONE(604)253-3158 FAX(604)253-1716 DATE REPORT MAILED: ..!./.f< . !.$ /A$. 

ASSAY CERTIFICATE 
/ 

i.i 

> 

1 
- SllWPLK TWK: Pulp AC” L AU” BY FIRK ASSA? PROM I/Z 11.1. 

SIGNED BY......'! k'.. D TOYS, C.LKONG, B.CNAN, d.!JANC; CKRTIPISD B.C. AWIKRS 
p 

BAPTY RESEARCH LTD. FrLS # 88-5732~ 

SAMPLE# cu PB ZN AG** AU** 
% % % oz/t oz/t 

C39562 .Ol .98 1.55 .16 .029 

ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED: JAN 12 1989 
852 6. HASTINGS ST. VANCOUVER B.C. V6A lR6 
PHONE(604)253-3158 FAX(604)253-1716 DATE REPORT MAILED: 

‘ 
ASSAY CERTIFICATE 

- SAHPLS TYPE: Pulp 

2 

I I* 

AU” AND AC” BY ?IRK ASSAY PROM l/Z A.?. 

SIGNED BY......'!:: 

i 
D.TOYK, C.tKONG, B.CNAN, J.YANC; CKRTIFIKD B.C. ASSAYKRS 

BAPTY RESEARCH LTD. FILE # 88-5732R 

SAMPLE# CI1 Pb 211 ACj** AU** 
% % % OZ./T 02/T 

C 39574 .Ol .02 .76 .02 .OOl 



- 

- 

ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED: JAN 12 1989 
852 E. HASTINGS ST. VANCOUVER B.C. v6~ 1~6 
PHONE(604)253-3158 FAX(604)253-1716 DATE REPORT MAILED: 

ASSAY CERTIFICATE 

- SAHPLK TYPt: Pulp 
AU" AND AG" BY FIRE ASSAY I-RON l/Z 11.1. 

SIGNED TOP!, C.LEONG, B.CHAN, J.XANG; CKRTIPIBO B.C. ASSAYBRS 

BAPTY RESEARCH LTD. FILE # 88-5859R 

SAMPLE# CI1 Pb Zl1 Ag** AU** 
% % % OZ/T OZ/T 

C 39583 .O? 01 
. '03 

.I6 02 001 
C 39585 .03 .30 :03 :001 
C 39586 01 
C 39587 '42 

07 

:Ol 
:22 

40 
:57 

01 
:I2 

001 
:OOl 

c 39590 .06 .I9 .Ol . 001 

c 39591 .Ol .Ol‘ .09 .01 .OOl 
c 39592 76 

. '01 
01 

:01 
05 

c 39593 :10 
13 

:01 
001 

:ooi 
c 39594 .Ol .Ol .15 .Ol .OOl 

ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED: NOV 24 1988 
852 E. HASTINGS ST. VANCOUVER B.C. V6A lR6 
PHONE(604)253-3158 FAX(604)253-1716 DATE REPORT MAILED: -_&,;./.I 45:: 

/ 
ASSAY CERTIFICATE 

- SAHPLB TYPK: Pulp 

/’ .I / 
AU” AND AC” BY PIRE ASSAY FROX l/2 A.'?. 

SIGNED BY ..'. ' " . . . . . . . . 
I' 

0 TOM, C.LKONG, B.CHAN, J.YANG; CKRTIPIKD B.C. ASSAYRRS 

BAPTY RESEkRCH LTD. FILE # 88-5859R 

SAMPLE# CU Pb Zn Ag** AU** 
% % % OZ/T OZ/T 

C39584 .lO 06 1.22 02 001 
C39588 19 16:51 . 38 2:97 :001 
C39589 :13 .36 .68 15 001 
c39592 .75 .Ol .06 . '18 :OOl 



L 

.,, 

._ 

- 

- 

. 

ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED: JAN 12 1989 
852 E. BASTINGS ST. VANCOWER B.C. VIA 1~6 
PHONE(604)253-3158 FAX(604)253-1716 DATE REPORT MAILED: 

ASSAY CERTIF'ICATE 

jtw.JkJfl 

- SAWS WE: Pulp 
AU” A110 116” BT FIM ASSA? FROII l/i A.T. 

SIGNED D.TOYK, C.LAOAG, B.CllAA, J.KAIIG; CERTIFIBD B.C. ASSATARS 

BAPTY RESEARCH LTD. 

SAMPLE# cu Pb 
% % 

C 39598 .Ol .Ol 
C 39601 .Ol .33 
C 39602 .Ol .Ol 
C 39603 .Ol .Ol 
C 39604 .03 -01 

C 39605 .Ol .Ol 
C 39606 01 .Ol 
C 39607 101 .Ol 

FILE # 88+890R 

Zn Ag** AU** 
% 02/T 02/T 

.15 .Ol .OOl 

.27 .07 .OOl 

.OS 01 
:01 

.OOl 
.09 .OOl 
.16 .Ol .OOl 

.06 .Ol .OOl 

.05 .Ol .OOl 

.04 .Ol .OOl 

._ 

ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED: 
852 E. HASTINGS ST. VANCOWER B.C. 

NOV 24 1988 
V6A lR6 

PHONE(604)253-3158 FAX(604)253-1716 DATE REPORT MAILED: 3et I h . . . . . . . 
I 
. . . . 

ASSAY CERTIFICATE 

1 

CL 

- SAWLX 71PE: Pulp 

SIGNED BY....:.:.?. 
1 

D.TOYK, C.LBOIG, B.CRAlI, UAAG; CBRTIFIKD B.C. ASSAIKPS 

BAPTY RESEARCH FILE # SS-5890R 

SAMPLE# Pb Zn Ag 
% % OZ/T 

c39599 13.82 1.03 2.21 
C39600 2.33 2.25 .46 



ACME ANALYTICAL LABORATORIES LTD. DATE 
852 E. HASTINGS ST. VANCOUVER B.C. V6A lR6 

- PHONE(604)253-3158 FAX(604)253-1716 DATE REPORT 

RECEIVED: NOV 2 1988 

MAILED: . . .r.y: !P tt 
"J 

. . . . 

ASSAY CERTIFICATE 

- SAHPLE TKPK: Core 

SIGNED BY..(v:..k..-.y 
t 

D.TOKE, C.LKONC, S.CRAX, J.HAIIG; CIRTIPIKD B.C. ASSAIARS 

BAPTY RESEARCH PROJECT MCNEIL FILE # 88-5606A 

SAMPLE+! CU Pb En Ag Au 
% % % 02/T 02/T 

c 39017 01 01 01 02 001 
C 39018 :01 :01 '01 :01 :oos 
c 39019 .Ol 01 

:01 
101 01 

101 
006 

c 39020 .Ol .Ol '002 
c 39021 .Ol .Ol .Ol .Ol 1001 

,.... 

ACHE ANALYTICAL LABORATORIES LTD. DATE RECEIVED: MAR 21 1989 
852 E. HASTINGS ST. VANCOUVER B.C. V6A lR6 
PHONS(604)253-3158 FAX(604)253-1716 DATE REPORT MAILED: 

ASSAY CERTIFICATE 

SIGNED BY.~';!!i $ 

- SAWPLK TYPti: Pulp 

:-.: D.TOYK, C.LKORG, J.llAiiG; CKRTIPIPD B.C. ASS111119 

BAPTY RESEARCH LIMITED PROJECT MCNEIL FILE # 89-0606R 

SANPLE# cu PB ZN AG AU 
% % % oz./t 02/t 

M-88-07 C 39238, .Ol .91 .05 .39 .013 

..~.. 

ACNE ANALYTICAL LABORATORIES LTD. DATE RECEIVED: MAR 22 1989 
852 E. HASTINGS ST. VANCOUVER B.C. V6A lR6 
PHONE(604)253-3158 FAX(604)253-1716 DATE REPORT NAILED: .&&El f't ~ 

/ 
ASSAY CERTIFLCATE 

SIGNED BY* .!".. i;:_, - SARpLK *KpK: pu'p 0.10111, C.LKOSG, J.YAWG; CKRTIPIKD B.C. ASSAIKRS 

BAPTY RESEARCH LIMITED PROJECT MCNEIL FILE # 89-0613R 

SAMPLE# cu PB ZN AG AU 
% % % oz/t oz/t 

M-88-07 C 39252 .Ol .Ol .Ol .03 .018 
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APPENDIX VII 

GEOPHYSICAL REPORT ON MCNEIL CREEK PROPERTY, LLOYD GEOPHYSICS 

- 
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A GEOPHYSICAL REPORT ON 

GROUND MAGNETOMETER, 

VLF-EM AND 

HORIZONTAL LOOP EM 

SURVEY 

A 

ON THE MCNEIL CREEK PROPERTY 

FORT STEELE MINING DIVISION 

CRANBROOK. BRITISH COLUMBIA 

LATITUDE 49"21'NORTH 

LONGITUDE 115*59'WEST 

N.T.S. 82F/8 and 826/5 

FOR 

DRAGOON RESOURCES LTD. 

BY 

John Lloyd, M.Sc., P. Eng. 

LLOYD GEOPHYSICS LIMITED 

JULY 1988 
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1. INTRODUCTION 

During the period June 9 to July 1, 1988 Lloyd Geophysics 

Limited carried out ground magnetometer, VLF-EM and 

horizontal loop EM surveys on the NCNEIL CREEK property for 

Dragoon Resources Ltd. The property comprises parts of the 

SUNNY, RAM and MAR claim groups. 

Approximately 31 kilometres of magnetometer, 31 kilometres 

of VLF-EM and 31 kilometres of horizontal loop EM were 

completed on the property. 

2. PROPERTY LOCATION AND ACCESS 

The property is located in the Fort Steele Mining Division 

of British Columbia and consists of 140 units as follows: 

- Claim Name Record Number Expiry Date 

SUNNY 1 

SUNNY 2 

SUNNY 3 

SUNNY 4 

SUNNY 5 

SUNNY 6 

RAM 1 

RAM 2 

MAR 3 

MAR 4 

3049 Feb. 1989 

3050 Feb. 1989 

3051 Feb. 1989 

3052 Feb. 1989 

3053 Feb. 1989 

3054 Feb. 1989 

1730 Nov. 1988 

1731 Nov. 1988 

765 Sept. 1988 

2984 Sept. 1988 

The claims are located in the Moyie Range, 

southwest of Cranbrook at latitude 49"21'N 

115'59'W. .See Figure 1. 

35 kilometres 

and longitude 

/m LLOYD GEGPHYSICSmm 



Access to the property 

southwest of Cranbrook 

kilometre gravel road. 

between 1600 and 2200 

logged at upper elevations 

growth at lower elevations. 

is by Highway 3 for 10 kilometres 

to Lumberton and then via a 25 

The claims are at elevations of 

metres, where terrain is partly 

and densely timbered with second 

3. GEOLOGY 

The property has been mapped by Mr. Peter Klewchuk, who 

provided a 1:SOOO surface geology map of the property to 

assist in the preparation of this report. 

Bedrock exposures are sparse and tend to be along roads. 

The property is underlain by the Aldridge Formation of 

Middle Proterozoic Age including the Middle-Lower contact 

at 500 to 800 metres below surface. The Sullivan orebody 

at Kimberley occurs just below this contact. 

The Middle Aldridge Formation comprises relatively 

flat-lying, thin to very thick bedded metamorphosed 

siltstones and quartzites. A series of northwest-southwest 

shear/fault zones with quartz veins cut the stratigraphy at 

high angles. 

One intrusive, a diorite or gabbro sill, strikes 

approximately north-south through the central portion of 

the property. Locally there are phases of the diorite 

intrusions which contain considerable magnetite. 

Cretaceous felsic intrusions can also be magnetic. 

/Bk LLCYDGEGPHYSICS~IMIT~D 
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4. PURPOSE OF THE GEOPHYSICAL SURVEYS 

The purpose of the selected geophysical surveys was to 

outline for drilling and/or trenching any of the following 

targets which could be reasonably expected to occur on the 

property. These geophysical targets are described by 

company geologist Mr. Eric MacDonald as follows: 

1) Galena, sphalerite, silver vein systems some of which 

are exposed in outcrop on the property and are similar to 

the Vine property of Cominco Ltd. These targets could be 

expected to contain 100,000 to 200,000 tons with lead 

ranging from 10% to 60% and containing only minor amounts 

of zinc and iron sulphide. Only minor amounts have been 

exposed on surface outcrops and these have been variable in 

grade, width and strike continuity. 

2) Mineralized shear zones, ranging from 200,000 to 

1.000,000 tons of 

iron as sulphides. 

3) A flat lying 

15 to 20% Pb, 5 to 10% Zn and 10 to 15% 

stratiform massive sulphide deposit 

similar to that of the Sullivan ore zone containing 1 to 10 

million tons grading approximately 5% Pb, 5% Zn, and 10 to 

20% iron as sulphides. 

4) Fissure vein gold deposits of variable dimensions 

possibly in the range of 10,000 to 30,000 tons containing 

0.3 oz/ton to 1.0 oz/ton Au. 

5) A crackle breccia type gold deposit of undetermined 

size relating to a syenite intrusive in the northeast 

corner of the grid. 
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5. INSTRUMENT SPECIFICATIONS 

5.1 Maqnetometer/VLF-EM Equipment 

The equipment used was the OMNI 

VLF-EM system manufactured 

Toronto, Canada. 

PLUS combined magnetometer/ 

by EDA Instruments Inc., 

The system is completely software/microprocessor 

controlled. A portable proton precession magnetometer 

measures and stores in memory the total earth's magnetic 

field at the touch of a key. It also identifies and stores 

the location and time of each measurement and computes the 

statistical error of the reading and stores the decay and 

strength of the signal being measured. Throughout each 

survey day a similar base station magnetometer measures and 

stores in memory the daily fluctuations of the earth's 

magnetic field. The use of two magnetometers eliminates 

the need for a network of base stations on the grid. At 

the end of each day the field data is merged with the base 

station data in the computer and automatic diurnal 

corrections are applied to correct the total field data. 

The VLF-EM hardware of the OMNI PLUS system has the ability 

to measure, both the VLF magnetic and electric fields from 

at least two different transmitting stations. The system 

requires no operator orientation of the sensor head towards 

the transmitting stations. This is achieved by the 

utilization of three orthognal sensor coils rather than the 

two sensor coils used in conventional systems. 

5.2 Horizontal LOOP E.M. Equipment 

The equipment used was a portable MAXMIN I ground EM system 

/e LLCYDG&CPHYSlCSu.nrr~~ 
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manufactured by APEX PARAMETRICS LIMITED, Toronto, Canada. 

It is an expansion of the popular MAXMIN II and MAXMIN III 

systems. 

Both receiver and transmitter coils are maintained a fixed 

distance apart and moved in unison from station to 

station. In the Horizontal Loop mode, as used in this 

survey, both the receiver and the transmitter coils are 

maintained horizontal and coplanar and are joined by a 

reference cable. 

The equipment can be operated at 110, 220, 440, 880, 1760, 

3520, 7040 and 14080 Hz with coil separations of 12.5, 25, 

50, 100, 125, 150, 200, 250, 300 and 400 metres. Both the 

in-phase and quadrature components of the secondary 

magnetic field in % of the primary or transmitted field are 

measured at each station and plotted at the mid-point 

between the receiver and transmitter coils. 

6. SURVEY SPECIFICATIONS 

6.1 Maqnetometer Survey 

This survey was carried out on lines 200 metres apart and 

readings were taken at 12.5 metre station intervals. In 

one strongly anomalous area additional lines were surveyed 

SO that the coverage WSS completed on lines 100 metres 

apart in this area. 

/csd LLOYD GEcPHYsrcs llMlTiD 
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6.2 VLF-EM Survey 

This survey Was carried out on lines 200 metres apart and 

readings were taken at 12.5 metre station intervals. In 

the area of strong magnetic relief, lines 4100N and 4200N 

were also surveyed so that coverage was completed on lines 

100 metres apart in this area. 

Two transmitter stations were selected for this survey: 

(a) Seattle, Washington, USA (NLK 24.8 

(b) Cutler, Main, USA (NAA 24.0 kHz) 

kHz) 

6.3 Horizontal Loop EM Survey 

This survey was carried out on lines 200 metres apart. 

Readings were taken every 25 metres using a coil separation 

of 75 metres. Two transmitter frequencies were used viz. 

880 and 1760 Hz. Additional lines, 3gOON 4100N and 4200N 

were also surveyed, so that coverage was completed on lines 

100 metres apart in this area. 

7. DATA PROCESSING 

The data collected WSS processed in the fie 

portable Compaq 286 Computer and an Epson printer. 

Using appropriate software, the magnetic field 

corrected for diurnal variations by merging it 

base station magnetic data. 

Id using a 

data was 

with the 

The VLF-EM data was automatically downloaded from the field 
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instrument to the computer. The Horizontal Loop EM data 

was entered to the computer manually via the keyboard. 

For data integrity checks and for a quick review of 

anomalies all geophysical 

form on the Epson printer. 

data was plotted out in profile 

Final preparation of maps was carried out in the Vancouver 

office on an E size (34" x 44") Hewlett Packard plotter. 

a. DATA PRESENTATION 

The data obtained from the survey described in this report 

;Ire nreaentfwl on 6 maoa as fnllnwa: r_-__..___ ---r - -----__-. 

Total 

Total 

VLF-EM 

VLF-EM 

MaxMin 

MaxMin 

Description 

flagnetic Field Profiles 

4agnetic Field Contours 

Profiles (Seattle) 

Profiles (Cutler) 

HLEM Profiles (880 Hz) 

HLEM Profiles (1760 Hz) 

9. DISCUSSION OF RESULTS 

9.1 Maqnetometer Survey 

Dwq. No. 

88269-l 

88269-2 

88269-3 

88269-4 

88269-5 

88269-6 

This survey detected a strong magnetic anomaly on the 

northern corner of the grid on lines 4000N. 4100N and 

4200N. The anoma .l y is approximately 700 to 1000 nT above 

LLGYDGEOPHYSICSmm 
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background and is open to the north. It lies directly west 

of a north south striking diorite sill, which appears to 

have little or no magnetic signature. It is therefore 

reasonable to assume that the anomaly is either caused by a 

different rock type or if indeed the diorite sill is the 

cause, then its magnetite content is sharply increased on 

this part of the grid. Regardless of this, the magnetic 

anomaly is worthy of further exploration. 

The remainder of the property is singularly uninteresting 

from a magnetic point of view, with variations of less than 

20 nT occurring over more than 90% of the property. 

- 

9.2 The VLF-EM Survey 
- 

- 

Before describing the results from this survey, mention 

should be made about the limitations imposed upon the 

method arising from the use of fixed location transmitting 

stations. 

The. field generated by VLF transmitting stations is 

primarily horizontal and the direction of this horizontal 

field is perpendicular to the direction of the transmitting 

', station. Therefore to obtain maximum coupling with a 

geological conductor it is necessary to select a 

transmitting station whose direction is co-linear with the 

geological strike of the conductor. 

At first this would seem fairly straight forward since 

there are generally two or three stations to choose from. 

Initially we selected Annapolis, unfortunately this station 

went off the air on the first survey day. We switched to 

Cutler whose geographical direction is approximately 

/c LLOYD GEOPHYSE~~.~IT~D 
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co-linear with the geological strike of the property only 

to find that the direction of the primary field was 

approximately 90' away from the anticipated direction. We 

have observed this phenomenom over a period of 20 years 

whilst doing VLF-EM surveys. A number of explanations have 

been proposed to explain this phenomenon. These include 

distortion of the primary field due to "focussing" 

especially in mountainous areas. Variations in the primary. 

field pattern with distance from the station, and a more 

recent explanation is that the primary field follows "great 

circle routes" and not true azimuth or geographic direction 

paths. 

Based mainly on signal strength, the only two stations 

available to us were Seattle and Cutler. The primary 

fields of these two stations were virtually in opposite 

(1800) directions and neither were very suitable for 

maximum coupling with the NW-SE shear zones which are known 

to occur on the property from geological mapping and 

trenching. 

The VLF-EM data obtained from both Seattle and Cutler are 

almost identical, and a number of very weak EM conductor 

axes have been identified and are plotted in Dwg. Nos. 

88269-3 and 88269-4. Hopefully these very weak conductors 

are caused by faults or shears. However, due to their very 

weak nature, they may not have true bedrock sources and 

could be caused by conductive clays in overburden. 

9.3 Horizontal Loop EM Survey 

Whilst every effort was made to maintain the transmitter 

and receiver coils equidistant and 'co-planar during the 

course of the survey, it is clear that the rough terrain 

/it? LLOYD GEOPHYSICS mm 
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has introduced random variations in the in-phase component 

of about 2 5%. The quadrature component of course is not 

affected in this way, and remains uninterestly smooth 

throughout the survey area. 

The axes of a number of possible EM conductors have been 

identified and are plotted on Dwg. Nos. 88269-5 and 

88269-6. It is important to understand that these 

conductors may not be genuine bedrock conductors, but may 

in fact be caused by "noise" due to cable shortening and 

coil misalignment in rough terrain. Such an explanation 

for these increased responses is further reinforced by the 

fact that there is virtually no difference in the amplitude 

of the responses between the low frequency (880 Hz) and the 

high frequency (1760 Hz) in either the in-phase or 

quadrature measurements. 

There is no reasonable correlation between the possible 

Horizontal LOOP EM conductors and the previously described 

weak VLF-EM conductors. 

10. CONCLUSION AND RECOMMENDATIONS 

From a study of the geophysical data obtained from the 

various surveys described in this report is has been 

concluded that 

A. The magnetometer survey outlined one strong anomaly 

the northern part of the property which is worthy 

additional exploration. 

in 

of 

8. The VLF-EM survey failed to detect previously-, 

discovered NW-SE shear zones by virtue of the fact that 

/m LLOYDGEOPHYSICS L!MITB 
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there was no transmitting station suitably located so 

as to provide adequate coupling with the known shears 

and at the same time -have sufficient signal strength to 

provide reliable measurements. 

There is no reasonable correlation between the weak 

VLF-EM conductors and the possible Horizontal Loop EM 

conductors. 

The Horizontal Loop EM data suffered from random 

variations in the in-phase component measurements 

caused by the rough terrain. These variations were 

rather small and have most probably not caused any 

strong conductors to go undetected. 

Trenching and/or drilling is recommended for the strong 

magnetic anomaly located on the northern portion of the 

property. The drill hole locations should be guided by 

correlating the magnetic data with the geochemical data and 

the known surface geology. 

No drilling is recommended for the weak 

Horizontal LOOP EM conductors that have been 

Instead an attempt should be made to correlate 

with the geochemical data and known surface 

which time a drilling decision can be made. 

Respectfully Submitted 

LLOYD GEOPHYSICS LIMITED 

VLF-EM and 

identified. 

the EM data 

geology, at 

July 1988 

Vancouver, B.C. 

JohniLloyd, M.Sc., P. Eng. 

Geophysicist 
, 
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Name 

J.Lloyd 

D. Klit 

M. Pearson 

J. zondag 

Personnel Employed On Survey 

Occupation 

Geophysicist 

Geophysicist 

Instrument 
Operator 

Typist 

Address 

Lloyd Geophysics Limited 
1110-625 Howe Street 
Vancouver, B.C. V6C 2~6 

” 

Dates 

July 19-22/88 

Jun 9-Jul l/88 

Jun 16-JUT l/08 

July 25-26/88 
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(ii) 

Cost of Geophysical Surveys 

Lloyd Geophysics contracted the data acquisition of the 

MAG. and VLF-EM surveys on a per kilometer basis and the 

HLEM survey on a per diem basis. Living and travellinq 

expenses, computer data processing, reproduction, 

interpretation and report writing were extra costs. The 

total costs incurred by Lloyd Geophysics Limited to 

complete the MAG., VLF-EM and HLEM surveys was $20,762.25. 

The breakdown of these costs are shown below. 

1. 

2. 

I- 3. 

1, 4. 

5. 

_c, 

MAG and 
VLF-EM 

Data Acquisition $ 5,468.OO 

Truck Charges 660.00 

Living & Travel 488.92 

Final Maps and 
Reproduction Costs 1,194.90 

Interpretation and 
Report Writing 800.00 

Totals $ 8.611.82 

d 3rr/&.& 

HLEM TB 

$ 8.600.00 $ 14,068.OO 

720.00 1.380.00 

907.98 1.396.90 

1.122.45 2.317.35 

800.00' 1.600.00 

$ 12.150.43 $ 20.762.25 
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(iii) 

Certification of Author 

I. John Lloyd, of 1110-625 Rowe Street, in the City of 

Vancouver, in the Province of British Columbia, do hereby 

certify that: 

1. 

2. 

4. 

-’ 

5. 

- 

I graduated 

in 1960 with 

Option. 

from the University of Liverpool, England 

a B.Sc. in Physics and Geology, Geophysics 

I obtained the diploma of the Imperial College of 

Science and Technology (D.I.C.), in Applied Geophysics 

from the Royal school of Mines, London University in 

1961. 

I obtained the degree of M.Sc. in Geophysics from the 

Royal School of Mines, London University in 1962. 

I am a member in good standing of the Association of 

Professional Engineers in the Province of British 

Columbia, the Society of Exploration Geophysicists of 

America, the European Association of Exploration 

Geophysicists and the Canadian Institute of Mining and 

Metallurgy. 

I have been practising my profession for over 

twenty-five years. 

Vancouver, B.C. 
-__ 

Juiy, ~YUB 

Jolin Lloyd. P. Eng. 
. i 
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