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From August 11 to October 18, 1995, Atna Resources Ltd. explored the Horsefly property 
under an option agreement with Ecstall Mining Corporation. The property is located 53 km 
southwest of Kitimat B.C and consists of 54 mineral claims. Exploration included 
line-cutting, mapping, Max-Min Electromagnetic survey and 1,076 metres of diamond drilling. 

The property is underlain by Middle Devonian metavolcanic rocks comprising a complex 
interbedded sequence of calcareous, intermediate to felsic volcaniclastic, sedimentary and 
minor volcanic rocks. Foliations strike in a northerly direction with an average of 170 o and a 
steep westerly dip ranging from 60” to 85 ‘. 

A 20 metre wide zone of strong chloritic alteration and disseminated and semi-massive copper- 
bearing sulphide mineralization was outlined by two drill holes on the south end of the 
Horsefly grid. This zone has a strike length of 90 metres and is open along strike and down 
dip. Additional diamond drilling of this discovery is recommended. 

Drill testing of three E.M. anomalies is also recommended. These anomalies were outlined in 
1995 but not drilled. 



2. fNTRODUCTION _-s 

From August I 1 to October 18, 1995, Atna Resources Ltd. explored the 1,000 hectare Horsetly 
property under an option agreement with Ecstail Mining Corporation. The Horsefly property is 
located 53 km southwest of Kitimat B.C and consists of 54 mineral claims. Exploration 
included line-cutting, geological mapping, Max-Min Electromabmetic survey and diamond 
drilling. 

Work was carried out from three fly camps which were located on the property. Crew size 
varied from two to three and included combinations of one geologist or one geophysicist and 
one or two field assistants. The writer was contracted by Atna Resources to provide field 
management and supply field and camp equipment through Northwest Geological Consulting 
Ltd. Field assistants Ron Beauchamp, Regan Moran and Kris Carruthers were employed by 
Atna Resources and were assigned to the project. Geophysicist Matt Chamberland was 
employed by Delta Geoscience Ltd. who were contracted by Atna Resources to carry out an 
Electromagnetic survey. Overall program supervision was provided by Peter DeLancey, 
P.Eng., president of Atna Resources Ltd. 

3. PROPERTY, LOCATION AND ACCESS 

_ 
The Horsefly property consists of 5 mineral claims and 2 fractional mineral claims, totalling 
54 units. Overlap of several of the claims has limited the area of the property to approximately 
1,000 hectares. The property is located on NTS map sheet 103W14 in the Skeena Mining 
Division and approximately 52 km southwest of the village of Kitimat. The geographic 
coordinates of the approximate centre of the property are 53” 46’ N. latitude and 129” 23’ W. 
longitude. The details of the claims are as follows: 

Horsefly Propert) 

Claim Name 

Quaal 6 

Quaal 7 

Ecstall 8 

Ecstall 9 

Ecstall 10 

Tall 12 Fr. 

Tall 13 Fr. 

Total units 

Units 

20 

20 

6 

3 

3 

1 

1 

54 

Records No. Record Date Expiry Date 

8483 Mar.23190 Mar.23/2000 

8484 Mar.23190 Mar.2312000 

2723 Dec. 17/80 Dec. 17/2000 

4910 Aug.29185 Aug.2912000 

4911 Aug.29/85 Aug.29/2000 

5504 Aug. 15186 Aug. 15/2000 

5505 Aug. 15/86 Aug. 15/2000 
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The field crew mobilized to the property and were supplied by helicopter from Prince Rupert, 
located 85 km to the northwest by air. Three fly camps were established over the duration of 
the program to allow access on foot to all areas of interest. During the later diamond drilling 
phase, drill supervision and logistical support were provided by a two man crew based in a fly 
camp on the property, but drill crews were based in Prince Rupert and were flown to the 
property by helicopter. 

Diamond drilling equipment and supplies were transported by barge from Kitimat to Kitkiata 
Inlet, then by slung for 15 kilometres to the property by helicopter. A Prince Rupert based 
Vancouver Island Helicopters Bell 206L “Long Ranger” was used for mobilization, drill moves 
and crew changes. 

4. PHYSIOGRAPHY 

The property covers an area of rugged terrain typical of the Coast Range Mountains of British 
Columbia. Elevations range from 200 to approximately 1,200 metres with vegetation varying 
from over-mature coniferous rain forest to moss and grass covered alpine meadows. 
Exploration in 1995 was restricted to known areas of mineralization which occur above 500 
metres in elevation. 

P 
The Horsefly property is divided into the “Horsefly” and “Steelhead” areas. The Horsefly grid 
is situated in the nor-them half of the property and is centred over a massive sulphide mineral 
occurrence by that name, which crops out in a stream. The grid area is predominantly covered 
by a dense growth of young conifers and brush. A number of small swampy meadows within 
the area, permitted helicopter access and were used as camp sites. Outcrop is primarily 
restricted to creeks valleys and cliff faces on the east end of the grid. 

The Steelhead grid area lies in the southern half of the property and is also centred on a 
previously known mineral occurrence. Most of the Steelhead grid is covered in alpine and sub- 
alpine vegetation. Stunted conifers and underbrush occur in patches within typical grass and 
lichen alpine vegetation. Outcrops in Steelhead area are abundant and occur in parallel, 
resitant-weathering ridges, in a north-south direction. 

Deep snow accumulations are typical for this area. This limits the exploration season from 

July to Late October. 

5. HISTORY 

The Horsefly showing was discovered in 1968 by prospectors employed by Texas Gulf 
Sulphur. Texas Gulf explored the area by grid geophysical surveys and mapping. The claims 
were allowed to lapse and were restaked in 1980 by C. Graf Ecstall River Joint Venture, 
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consisting of Welcome North Mines Ltd., Esperanza Explorations Limited, E & B Explorations 
Incorporated and Active Minerals Explorations Limited, explored the property in 1981, 
In 1985, Noranda Exploration Company, Limited option the property from C.Graf and explored 
the area by airborne E.M. and Magnetometer surveys in 1986. Airborne surveys were followed 
up by ground E.M. and magnetometer surveys and geological mapping in the same year, 
Atna first examined the Horsefly and Steelhead areas in September 1994. Following this 
examination, Atna entered into an option agreement with Ecstall Mining Corporation which 
acquired the claims from C. Graf. Atna commenced exploration on August 12, 1995 with a 
program of line-cutting, geological mapping, and a Max-Min E.M. survey. The best 
geophysical conductors were tested by 1,076 metres of diamond drilling in eight holes during 
the period from September 26 to October 6. 

5.1 SUMMARY OF WORK CARRIED OUT IN 1995 

The 1995 program began on August 12 with line-cutting on the Horseff y grid which primarily 
involved brushing out and re-establishing the existing Noranda grid. Geologic mapping was 
carried out with the aid of “hip-chain” and compass surveys along all creeks. 

Upon completion of the Horsefly grid the crew moved camp 1,200 metres south to the 
Steelhead grid on August 25. A new grid was established in the Steelhead area which utilized 
the same coordinate system and line bearings as the Horsefly grid. Extension of the Horsefly 
baseline south to the Steelhead area was not possible due to steep terrain. Grid coordinates in 
both areas were unified by a slope corrected “hip-chain” and compass survey between the two 
grids. 

A Max-Min I-9 E.M. survey was conducted over Horsefly and Steelhead grids from September 
7 to 14. Anomalies detected by this survey were tested by diamond drilling during the period 
from September 26 to October 6. A total of 8 holes were drilled totalling 1,076 metres. 
Core logging, splitting and sampling continued until camp demobilization on October 19. 

A total of 100 core intervals were split and sampled. Of these, 3 1 samples were assayed for 
copper and 30 element ICP geochemical analyses. The remaining core samples typically are 
pyritic core sections with low visible copper grades and rare occurrences of sphalerite and 
galena. Samples not assayed to date were taken to allow the future assessment, of the base and 
possible precious metals distribution in pyritic sections of the core, while the core is 
inaccessible on the property. An additional 49 representative core samples were taken for 

le lithogeochemical analyses. These samples are presently in storage. Twenty whole 
rock samples were collected by T. Barrett, in connection with his research on massive sulphide 
deposits, through the Mineral Deposits Research Unit at The University of B.C. 



_P- 

6. REGIONAL GEOLOGY 

The most recent geological mapping of the area is by S. A. Gareau of the G.S.C., published as 
Open File 2337 in 1990. The property is situated near the southern limit of the central region 
of the Scotia-Quaal metamorphic belt, a 60 km long and 10 to 15 km wide, north-northwest 
trending pendant within the Coast Plutonic Complex. The pendant comprises metamorphosed 
volcanic, sedimentary and intrusive rocks. It is bounded to the west by the early Late 
Cretaceous Ecstall pluton and by the Paleocene to Eocene Quottoon pluton to the east. 

Gareau subdivided the belt into eight lithologic units. Medium pressure, epidote-amphibolite 
to upper amphibolite facies metamorphic grades are preserved in the central region of the belt. 
Metamorphic grade increases gradually across the belt from west to east and from south to 
north (Fig. 3, Gareau 1991). Regional metamorphism has imparted a strong planar fabric on 
lithologies. This fabric was subsequently deformed by three periods of folding which occurred 
between the emplacement of the Middle Devonian Big Falls orthogneiss and early Late 
Cretaceous Ecstall intrusion. 

The oldest rocks, of unknown but probable Paleozoic age, comprise metavolcanic, 
metasedimentary, layered gneiss units and quartzite. 

_- 
The metavolcanic unit consists of mafic and intermediate metavolcanics interlayered with 
minor metasedimentary and felsic metavolcanic rocks. It hosts three subeconomic massive 
sulphide deposits; Ecstall, Packsack and Scotia. The Ecstall deposit is situated within the 
central region of the belt and is the largest deposit found to date, with 6.9 million tonnes 
grading 0.6% copper, 2.5% zinc, 42.3% iron and 48.4% sulphur. 

Metasedimentary rocks are medium to fine-grained, epidote-rich, hornblende-biotite gneisses. 
The quartzite unit is a white to grey quartzite interlayered with biotite-hornblende gneiss, mica 
schist, black phyllite, pelite and marble. The layered gneiss unit consists of medium-grained, 
epidote-bearing, hornblende-biotite quartz diorite to granodiorite gneiss and garnet 
amphibolite. 

The Middle Devonian Big Falls orthogneiss, a well-foliated augen gneiss, lies along the 
western margin of the belt and grades eastward into the metavolcanic unit over a distance of 
about 700 metres. This suggests a cogenetic relationship between the intrusive orthogneiss and 
metavolcanic unit. 

Mesozoic rocks include the Ecstall pluton, late Early Jurassic Johnston Lake and Foch Lake 
orthogneisses and probable Jurassic or Cretaceous aged ultramafic rocks. 

Late fine-grained hornblende porphyritic lamprophyre dykes of possible Eocene age crosscut 
the metamorphic rocks throughout the area. 
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7. PROPERTY GEOLOGY 

Mapping was carried out in the Horsefly and Steelhead grid areas, which cover areas of known 
mineralization previously explored by Noranda (Fig. 12). Both areas are located at higher 
elevations near the more accessible eastern limits of the property. The steep, mature forest- 
covered, western half of the property was not examined. The geology of the Horsefly grid is 
poorly exposed except within creeks which cross the grid. Geologic mapping was carried out 
with the aid of slope corrected “Hip-Chain” and compass surveys along all creeks. There is 
abundant exposure in the Steelhead area, where mapping was carried out along slope corrected 
grid lines. 

The property and the two grid areas mapped in 1995 are underlain by Gareau’s metavolcanic 
unit (Fig. 4). The metavolcanic unit comprises a metamorphosed interbedded sequence of 
calcareous, intermediate to felsic volcaniclastic, sedimentary and minor volcanic rocks. 
Foliations strike in a northerly direction with an average of 170” and a steep westerly dip 
ranging from 60” to 85”. This strike is maintained from the southern end of the Steelhead grid 
to the not-them end of the Horsefly grid. There is an abrupt change in strike to a northwesterly 
direction with a steep northeasterly dip in rocks exposed just north of Horsefly grid, but the 
lithologies exposed in this west flowing creek are similar to those exposed to the south. 

The volcaniclastic sedimentary and volcanic rocks are complexly interbedded and generally 
lack primary textures. Exceptions are some of the sedimentary and pyroclastic rocks on the 
east side of Steelhead grid. Narrow beds of argillite occur within the volcaniclastic succession 
at approximately 50 to 150 metre intervals. The argillite horizons form recessive-weathering, 
distinctive marker horizons and help trace the boundaries of featureless lithologies. A 
compositional trend from intermediate to felsic is also apparent traversing from east to west in 
Steelhead grid area. 

Gareau’s metavolcanic unit was sub-divided into: intermediate volcanic and associated 
metamorphic rocks; metasedimentary and associated metavolcanic rocks; felsic volcanic and 
associated metamorphic rocks. Volcanic and volcaniclastic rocks of intermediate composition 
were divided into 6 mappable units. Of these lapilli and crystal tuffs (la, 1 b) are the most 
common. Next in abundance are calcareous quartz-chlorite schist (1 d) and sericitic varieties of 
chlorite schist (le) which generally lack megascopic primary textures and are gradational with 
siltstones of the metasedimentary sub-division. Massive varieties of this unit (1 f) may include 
andesitic flows. Andesitic flows are assigned to unit la where pillows or coarse crystalline 
textures were observed. 

Metasedimentary rocks were divided into 3 mappable units: argillite (2a), siltstone (2b) and 
calcareous chlorite schist (2~). The argillite unit is siliceous, carbonaceous, pyritic, and 
recessive-weathering. It occurs in discontinuous beds of less than 10 metre thickness, often 
bordered by thin discontinuous beds of calcareous chlorite schist and pyritic quartz-sericite 
schist. Thin beds of argillite may also occur within the siltstone unit. 
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Felsic volcanics were divided into 4 map units. The most common of these is unit 3a, 
comprising pyritic rhyolite flows, breccias, tuffs and quartz-sericite schist. This unit is 
prominently exposed in cliff-forming outcrops on the west side of Steelhead grid. Iron staining 
from weathered pyrite obscures textures and internal structures. Disseminated pyrite occurs 
throughout this unit and is present locally as semi-massive bands. Chalcopyrite, sphalerite and 
rare galena are associated with pyrite. Higher concentrations of these minerals occur only 
locally, but are dificult to detect in low concentrations. 

Unmineralized rhyolite and quartz-sericite schist were mapped as unit 3b. This unit consists of 
pale grey to white sericite quartz-augen schists. It is closely associated with the pyritic rhyolite 
unit and pale grey, massive, fine-grained felsic tuffs of unit 3d. Quartz-sericite schist of unit 3c 
occurs in thin discontinuous beds often associated with siliceous pyritic argillite horizons of 
unit 2a and calcareous chlorite schist of unit 2c. The quartz sericite schist commonly contains 
5 to 10% disseminated pyrite, fine grained pyrrhotite and traces of chalcopyrite. 

A late, unmetamorphosed intrusive phase occurs in both map areas. Dark green to brown 
porphyritic hornblende lamprophyre dykes (unit 4) intrude late vertical fault zones. Dykes are 
usually less than 2 metres in width and up to 30 metres in length. The age of this unit is 
unknown but may be related to Eocene aged quartz diorite dykes mapped by Gareau. 

7.1 MINERALIZATION 

The Horsefly showing is a pyritic massive sulphide horizon which is exposed in three creeks 
along the base line of Horsefly grid over a strike length of 100 metres. Previous sampling by 
Noranda geologists returned assays up to 1.16% Cu, 4.6% Zn, 0.13% Pb and 39g/T Ag. An 
examination and additional sampling of this showing by Atna geologists in 1994 confirmed the 
Noranda results. No further sampling was carried out in 1995 but the showing was 
reexamined. 

Sulphide mineralization at the south end of the showing consists of a 30 cm thick bed of 
banded pyrite with sphalerite, chalcopyrite and pyrrhotite, dipping to the west at 55 O. Twenty- 
five metres north, in a second creek exposure, the zone has narrowed to two sulphide bands 
measuring 5 and 10 cm in thickness. The banded massive pyrite horizons lie within a broad 
zone of disseminated pyrite. The north end of the showing is exposed in a third creek 
approximately 100 metres north of the southern outcrop. At this site, the sulphide horizon is 
exposed in two limbs of a tightly folded west dipping synform. Pyrite concentrations of 30% 
with chalcopyrite are exposed over a width of 2 metres. Sulphides are hosted by calcareous 
chlorite schist dipping to the west at 80”. Additional pyritic horizons occur east and west of 
the showing. These horizons are commonly hosted by quartz-sericite schist and may contain 
chalcopyrite and pyrrhotite in low concentration. 
Siliceous argillite horizons are also commonly mineralized with disseminated pyrite, pyrrhotite 
and rare chalcopyrite. Sampling in 1994 indicates that the argillite horizons are also 
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geochemically anomalous in zinc and lead. 

Mineralization on the Steelhead grid is associated with pyritic rhyolite, quartz sericite-schist 
and breccias. Sampling by Noranda geologists obtained isolated copper and zinc assays up to 
1.65% Cu and 3.8% Zn. Concentrations of chalcopyrite or sphalerite occur with higher 
concentrations of pyrite and pyrrhotite, but mineralization lacks continuity. Some of the 
mineralization appears to occur in coarse breccia fragments. 

Black siliceous argillite horizons in the Steelhead area are also mineralized with disseminated 
pyrite, pyrrhotite and rare chalcopyrite. 

7.2 STRUCTURE 

Strong planar fabrics, produced by regional metamorphism, are evident in all lithologies. A 
primary foliation direction defined by biotite chlorite, muscovite and fragment elongation, 
parallels original stratigraphy. A second, weaker foliation is recognized primarily in drill core 
and is defined by disseminated biotite porphyroblasts oriented at approximately 30” to the 
main foliation plane. 

Gareau’s regional mapping identified three periods of folding between middle Devonian and 
early Late Cretaceous time. On a property scale, only small, metre-scale isoclinal folds are 
evident. Larger scale isoclinal folds are suggested by variations in foliation attitudes 
recognized on surface and in drill core, but their fold axes are likely sub-parallel to regional 
strike and therefore are difficult to trace. 

Fragmental volcanic rocks on the east side of Steelhead grid contain well-preserved primary 
textures. Abundant lapilli and crystal fragments and rare bombs are evident. Numerous 
examples of graded bedding were observed in this area but none were clear enough to 
determine bedding tops. One bomb impact structure at 22+50N - 33+85E indicates a west- 
facing stratigraphic top. 

Numerous examples of drawn out volcanic fragments occur in the tuff units. These fragments 
are likely lapilli to bomb size fragments of pumice which have been compressed because of 
their low densities. A small number of quartz porphyry fragments observed within these units 
were unaffected by the same compaction forces. 

Late, sub-vertical faults were observed in a number of areas. Faults cross-cut and parallel 
stratigraphy. Argillite horizons are often faulted at their contacts. Young lamprophyre dykes 
intrude these structures. 
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8. GEOPHYSICS 

A horizontal loop E.M. survey was conducted over the Horsefly and Steelhead grids from 
September 7 to 14. The survey was contracted to Delta Geoscience Ltd. of Delta, B.C. using a 
Max-Min I-9 system at a coil spacing of 100 metres. Survey results are described in a separate 
accompanying report by G.A. Hendrickson. Seven of the eight diamond drill targets tested 
conductors outlined by this survey and are described in more detail in the following diamond 
drilling section. 

9. DIAMOND DRILLING 

During the period from September 26 to October 6, 1995, Britton Brothers Diamond Drilling 
Ltd. of Smithers, B.C. drilled 8 holes totalling 1,076 metres, under contract with Atna 
Resources. Seven of the eight holes tested the best geophysical conductors and one hole tested 
mineralized horizons and stratigraphy on the west side of Horsefly grid. 

Two intersections of copper mineralization, near the bottom of holes 6 and 8, returned 
significant copper assays over similar widths. Chalcopyrite mineralization is associated with 
pyrrhotite in a distinctive altered volcanic unit which extends over a width of approximately 2 1 

metres. A summary of drill results is presented on Fig. 5. 

Diamond drill hole locations are plotted on Fig. 12 and the following table summarizes the 
1995 drilling: 
DDH COORDINATES ANGLE AZIMUTH LENGTH 
95HF-1 20+58N-30+11E -45” 080” 560’ 170.7 m 
95HF-2 19+45N-3 1+86E -45” 080” 580’ 176.8 m 
95HF-3 19+54N-29+65E -45” 080” 250’ 76.2 m 
95HF-4 29+00N-29+73E -45 o 080” 310 94.5 m 
95HF-5 29+97N-29+84E -45 o 080” 500 152.4 m 
95HF-6 28+40N-29+79E -45 o 080” 420’ 128.0 m 
95HF-7 29+08N-29+00E -45” 080” 500’ 152.4 m 
95HF-8 27+52N-29+79E -45” 080” 410’ 125.0 m 

TOTAL 3,530’ 1,075.9 m 

The three sub-divisions of the metavolcanic unit used in surface mapping were further sub- 
divided for drill core logging (see legend Appendix B). 

Intermediate volcanic rocks were divided into twelve units. These rocks predominantly 
comprise calcareous quartz-chlorite schists with some variations in colour, texture and 
accessory minerals. Biotite is the most common accessory mineral. It occurs as uniformly 
distributed isolated porphyroblasts and as concentrations in centimetre-scale bands. Lapilli 
tuffs, crystal tuffs and fine-grained tuffs are uncommon in drill core with the exception of hole 

9 





2, because most of the drill targets are on the west side of the grids where these rock types are 
less common. Dark green chloritic quartz-augen schists were assigned to the intermediate 
volcanic subdivision but may be strongly chloritized felsic rocks. The increase in chlorite in 
the vicinity of copper mineralization is gradational and the presence of large quartz augen 
suggest a felsic volcanic affinity. 

Metasedimentary units in drill core are the same as surface map units. Gradational contacts 
between the siltstone, calcareous chlorite schist and other pale coloured chloritic 
volcaniclastics are difficult to recognize in drill core. 

Felsic metavolcanic rocks were subdivided into 7 units. All units are varieties of quartz- 
sericite-schists with variations in accessory minerals which include biotite, chlorite and 
mariposite. 

9.1 Mineralization 

Mineralization encountered in drill core can be classified into four categories. The most 
common is disseminated pyrite, pyrrhotite with traces of chalcopyrite. This type of 
mineralization occurs in a variety of rock types but is especially common in quartz-sericite 
schist. Pyrite occurs as euhedral, medium grained disseminated crystals. Pyrrhotite occurs in 
fine grained disseminated blebs and thin laminations. Chalcopyrite content is variable but 
commonly associated with pyrrhotite. 

Banded massive sulphide mineralization was encountered in 4 drill holes over narrow widths. 
This style of mineralization consists of 60 to 80% pyrite with chalcopyrite and sphalerite. It is 

similar to surface exposures of the Horsefly showing but is much thinner and was encountered 
at deeper levels than expected from surface projections. 

Coarse aggregates of pyrrhotite, pyrite and chalcopyrite were encountered in siliceous argillite 
horizons on the west side of Steelhead grid. This style of mineralization is highly anomalous in 
lead and returned lower than expected copper concentrations. 

A fourth style of mineralization was encountered near the bottom of holes 95HP6 and 8. This 
type of mineralization consists of chalcopyrite associated with large irregular aggregates of 
pyrrhotite in a strongly chloritized quartz augen schist. The two holes outlined a 20 metre wide 
zone of chloritic alteration and disseminated sulphides over a 90 metre strike length. This 
mineralization type, unlike the previously described mineralization, is low in lead, zinc and 
precious metals. The mineralogy and alteration suggests that it is related to stockwork 
mineralization found in the footwalls of massive sulphide systems. 

The following descriptions of drill targets are presented with reference to 6 east-west cross- 
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sections, proceeding from south to north. All holes were drilled at 45” and grid east at 080” 
azimuth. 

STEELHEAD GRID 

Section 19+50N. (Fig. 6) 
Two holes were drilled on section 19+50N. Hole 95HF2 tested two conductors in 

centre of Steelhead grid. The upper half of the hole tested a broad conductor which has a 
length of 750 metres and a width of up to 140 metres. Numerous black siliceous argillite 
horizons were encountered from 35 to 134 metres. Black argillite horizons commonly contain 
pyrrhotite concentrations from 5 to 10% and traces of chalcopyrite. Argillite horizons 
intercalated in lapilli and tine-grained tuffs, diminish in thickness and frequency with depth. 

The bottom of hole 95HF2 tested a strong and narrow conductor which coincides with an 
argillite horizon on surface. A 1.2 metre thick argillite horizon encountered at 122 metres is 
the likely extension of the surface exposure and source of conductivity. 

Hole 95HF3 drilled on the west end of section 19+50N, tested a strong narrow conductor in an 
area of poor exposure. A 6 metre thick argillite horizon bordered and interbedded with quartz- 
sericite schist was intersected at 58 metres. The argillite is mineralized with coarse pyrite, 
pyrrhotite and traces of chalcopyrite. Eight sections of this core were sampled but not 
analyzed. 

Section 20+5ON (Fig.71 
Hole 95HFl was drilled 
volcanic rocks at depth. 

to test a strong narrow conductor and to test mineralized felsic 
A 4.6 metre thick argillite horizon was encountered at 38 metres. 

This interval was mineralized with 20 to 30% coarse pyrrhotite and minor chalcopyrite and 
returned 4.9 metres of 0.027 % Cu, 1,276 ppm Pb, 362 ppm Zn, 13.8 ppm Ag and 24 ppb Au. 

The bottom 30 metres encountered disseminated pyrrhotite in the range of 5-10% with traces 
of chalcopyrite in a variety of fine grained volcaniclastics, quartz-sericite schist and minor 
argillite. 

HORSEFLY GRID 

Section 27+52N (Fig.81 
The last hole in the program, 95HF8, was drilled on this section to test the strike extension of 
copper mineralization encountered in hole 95HF6. Two closely-spaced bands of massive 
sulphide, with a combined thickness of 20 cm, were intersected at 3 1 metres. This interval 
assayed 0.456% Cu, 1790 ppm Pb, 2.49% Zn, 27.9 ppm Ag and 345 ppb Au. A second 
mineralized interval was encountered from 75.6 to 93.6 metres. The highest grade in this 
interval returned 0.9 metres of 0.991% Cu. A third mineralized interval occurs from 103 to 
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112 metres. The highest grade averaged 1.685% Cu over 2.7 metres, including 0.9 metres of 
2.717% Cu. Mineralization is hosted by dark green chloritized quartz augen schists and 
consists of coarse aggregates of fine grained pyrrhotite, chalcopyrite and pyrite. 

SECTION 28+40N (Fia.9) 
Hole 95HF6 was drilled to test a narrow conductor which lies 10 metres east of the Horsefly 
showing and increases in strength southward along strike. Disseminated pyrite and pyrrhotite 
are associated with quartz-seticite schist in a number of horizons in the hole. One of these 
horizons at 49 metres, assayed 0.542% Cu, 62 ppm Pb and 2203 Zn over 1.8 metres. Two 
narrow massive sulphide bands at 55 metres returned 0.6 metres of 1.005% Cu, 10 1 ppm Pb, 
55 10 ppm Zn, 6.2 ppm Ag and 169 ppb Au. 

\ 

Coarse disseminated blebs of chalcopyrite associated with coarse pyrrhotite and pyrite were 
encountered in a strongly chloritized quartz augen schist from 92 to 107 metres. The highest 
grade interval assayed 1.543% Cu over 3.1 metres within a 19.5 metre interval of disseminated 
mineralization which ranged from 0.105% to 0.486% Cu. 

SECTION 29+00N (Fig;. 10) 
Two holes were drilled on section 29 + 00 N. Hole 95HF4 tested a narrow conductor which 
lies 10 metres east of the Horsefly showing and extends southward and strengthens in the 
vicinity of line 29+ 00 N. Hole 95HF7 was collared west of hole 95HF4 to test the southern 
strike extension of a number of pyritic, felsic tuffaceous horizons which were mapped west of 
the Horsefly showing. 

Hole 95HF4 encountered disseminated pyrrhotite, pyrite and traces of chalcopyrite in 
concentrations ranging from 3 to 5% over much of its length. Two narrow, pyritic massive 
sulphide horizons were intersected at 72 and 75 metres. The former returned 5.637% Cu, 109 
ppm Pb, 6,876 ppm Zn, 30.3 ppm Ag and 553 ppb Au over 0.3 metres. The latter returned 
3.532% Cu, 208 ppm Pb, 7,678 ppm Zn, 20.4 ppm Ag, 860 ppb Au over 0.6 metres. 

Hole 95HF7 also encountered disseminated mineralization similar to Hole 94HF4. One of 

these horizons, at 133 metres, was analyzed and returned 0.132% Cu, 47 ppm Pb, 3884 ppm Zn 
over 0.5 men-es. 

SECTION 30+00N ( Fig. 11) 
Hole 95HF5 was collared to test the nearby Horsefly showing, a weak conductor located 10 
metres east of the showing and a strong, narrow conductor, lying 100 metres east of the collar. 
A 15 centimetre massive pyrite, pyrrhotite horizon was intersected at 23 metres, within a 14 
metre zone of disseminated pyrite & pyrrhotite mineralization. The massive sulphide 
mineralization assayed 0.509% Cu, 900 ppm Pb, 16,469 ppm Zn, 16.6 ppm Ag and 241 ppb 
Au. A second assay of disseminated mineralization at the bottom of the zone returned 0.35 1% 
Cu, 23 ppm Pb, 4225 ppm Zn, 4.0 ppm Ag and 18 ppb Au. Two additional disseminated 
sulphide zones were encountered at 102 and 13 1 metres but these were not assayed. 

12 









-e-s 10. CONCLUSIONS 

The metavolcanic unit underlying the property is a complex, interbedded sequence of 
intermediate to felsic volcaniclastic, pyroclastic, metasedimentary and volcanic rocks. The 
1995 exploration program on the Horsefly property confirmed earlier work which indicated the 
potential for the occurrence of volcanic-hosted massive sulphide mineralization. An E.M. 
survey of the property outlined a number of conductors which are caused primarily by sulphide 
bearing argillite horizons. A conductor outlined in the vicinity of the Horsefly showing appears 
to be related to broad zones of disseminated sulphides. Thin massive sulphide horizons occur 
within these disseminated zones but it is not known whether these horizons are sufficiently 
conductive to account for this anomaly. 

A 20 metre wide zone of strong chloritic alteration and disseminated and semi-massive copper- 
bearing sulphide mineralization was outlined by two drill holes on the south end of the 
Horsefly grid. This zone is located approximately 70 metres east and 70 metres south of the 
Horsefly showing. Drilling has traced the mineralization for 90 metres and it is open in all 
directions. The geophysical expression of this zone may have been detected on line 29+00N at 
30+75E but this conductor does not extend south to line 28+00N. The style of mineralization 
is interpreted as stockwork mineralization associated with a feeder zone in a volcanic-hosted 
massive sulphide system. 

_---- 
11. RECOMMENDATIONS 

Geochemical analysis of all the remaining core samples is recommended. This will help define 
the limits of copper mineralization in core and may provide additional information to help 
correlate mineralized horizons between holes. Lithogeochemical analysis of selected cores is 
recommended to identify the host rocks and alteration of the Horsefly copper zone. 

Diamond drilling of three targets is recommended on the Horsefly grid. The first priority is the 
copper zone intersected in holes 95HF6 and 8. This zone is open along strike and depth. The 
northern extension of the zone may be tested by re-entering and deepening hole 95HF4. This 
has an added advantage of testing a short conductor centred on line 29+00N at 30+70E. 
Drilling along strike to the south will depend on terrain. This area is steep and will require 
some ground work to locate suitable drill sites. 

The second priority target is the drill testing of a short conductor centred on line 28+00N at 
29+00E N. This conductor is located in an overburden covered area and is open to the south. 

The third priority target is the drill testing of a moderate strength conductor centred on 30+00N 
-3O+OOE. 

13 



12. REFERENCES 

Gareau, S.A.( 1990): Geology of the Scotia-Quaal metamorphic belt, Coast Plutonic 
Complex, British Columbia, G.S.C. Open File 2337 

Gareau, S.A.( 1991):The Scotia-Quaal metamorphic belt: a distinct assemblage with 
pre-early Late Cretaceous deformational and metamorphic history, Coast Plutonic 
Complex, British Columbia, Can.Jour. Earth Sci. 28,870-880 (1991) 

Maxwell, G., Bradish, L.( 1986): Geological, Geophysical and Geochemical Report on 
the Horsefly Group, Assessment Report 15,306 

14 



_- 13. STATEMENT OF EXPENDITURE 

I. Field Expenses 

1) Labour 
P. DeLancey P.Eng. Oct. 4-6 
3 days @ $3OO/day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $900.00 
U.Schmidt (Project Geologist) Aug. 7-31, Sept. l-6,24-30,Oct. 1-21 
59 days @$35O/day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._............ $20,650.00 
R.Beauchamp (Field Assistant) Aug.7-3 1, Sept. l-30. Oct. l-20 
75 days @ $140.91/day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10,568.32 
R. Moran (Field Assistant) Aug. 7- 18 
12 days @ $106.25/day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1,275.00 
K. Carruthers (Field Assistant) Aug.5-21 
17 days @ $150/day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2,550.00 

lZJi43.32 

2) Room and Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4,018.34 

3) Consumables and Supplies.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1,249.93 

4) Communications 
Telephone, Radio Rental, Satellite Telephone Charges.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .$3,864.70 

5) Camp and Equipment Rental 
Aug.7-Oct. 21, 1995 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $6,225.50 

6) Transportation 
Airfare. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3,569.61 
Helicopter Charter.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,. . . . . . . . . . . . . . . . , . . . . . . . . . . . . . .$63,349.77 
Truck Rental.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2,075 .OO 
Courier and Freight.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $366.39 
Expediting.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $344.63 
Fuel . . . . . . . . . . . . . . . . . . . . . . . . . .._..........................................._................. $630.61 

%70,336.01 

7) Geophysics 
Max-Mm I-9 E.M. survey.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .$7,000.00 

8) Diamond Drilling 
1,076 metres of BD-BGM core.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .., . . . . . . . . . . . . . $7 1,222.g 1 

9) Assay 
3 1 assays and 30 element ICP... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..$667.85 
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II. OFFICE 

Data compilation, Interpretation, Report Writing 

U. Schmidt Oct. 23,24,Nov. l-3,6,7(1/2),9(1/2),15,16,23(1/2),24(1/2),Dec. 15(1/2),1995, 
Feb.12,13,16-22,23(1/2),24,25(1/2),26,27,1996 

23 l/2 days @$35O/day . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $8,225.00 
W. Kahlert (Field Assistant) Oct. 23,27(1/2) 

1 l/2 days @ $156/day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $234.00 
K. Carruthers 

1 day @ $150/day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._....... $150.00 
t&609.00 

10) Drafting, Reproduction and Office Services.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 , 100.0 1 

TOTAL %209,937.47 
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Appendix A 

STATEMENT OF QUALIFICATIONS 



STATEMENT OF QUALIFICATIONS 

I, Uwe Schmidt ,of 656 Foresthill Place, Port Moody, B.C. do hereby declare: 

(1) I am a consulting geologist and controlling shareholder of Northwest Geological 
Consulting Ltd. 

(2) I am a 1971 graduate of the University of British Columbia with a B.Sc. degree in 
Geology. 

(3) I am a member of The Association of Professional Engineers and Geoscientists of 
British Columbia and a Fellow of the Geological Association of Canada. 

(4) I have practised my profession continuously since graduation. 

(5) This report is based on work carried out by me or by workers under my 
supervision. 

February 27,1996 
Vancouver, B .C 



Appendix B 

DIAh4OND DRILL CORE LOGS 



DJAMOND DRfLL CORE LEGEND 

AGE UNKNOWN 
4 ;J Hornblende, porphyritic Lampophyre dykes 

MIDDLE DEVONlAN AND/OR OLDER 
3 FELSIC METAVOLCANICLASTIC, METAVOLCANIC AND 

ASSOCIATED METAMORPHIC ROCKS 
aU Quartz Augen-S&cite Schist, Rhyolite ? 
b U Quartz-Sericite Schist 
CLI Quartz-Saricite-Biibte Schist 

dO Quartz-Seri&&iitite-Chlorite Schist 

fa; 
Quartz-ChMte-Saricite Schist 
Quartz-Chlorite-Sericite-Maripite Schist 

gl Cakareous Chloritic Quartz-Biitite-Serf&e Schist 

2 METASEDIMNTARY ROCKS 
aO Silii Argillite 
bL1 Siftskxre 
C-l Siltstons I Argilliie interbanded 

1 CALCAREOUS INTERMEDIATE VOLCANICS AND ASSOClATED 
METAMORPHIC ROCKS 

ail Lapffli Tuff 
b!Il Fine Grainad Tti 

Cs1 Lapffli Tuff > Crystal Tuff 
dO Lapii Tuff < Crystal Tuff 

e3 Cakareous, Quartz-Chlorite Schist 

f1 Calsareous, Quartz-Chlorit&3iitite Schist 

93 Calcareous, Banded, Quartz-Chfortt~Biotitt? Schist 

hZl Gray and Grean Laminated Chkxita Schiit 

iCt Pale Otive Green, Fine Gtained, Schist 

j0 Madium Olive Green, Err Grained, S&ii 

kO Madium Grey-Green Cafcaraous Chkxfte+QuartzAugsn S&fist 

IO Medium to Dark Green Chkxite-Biutit&&rar& Augen SdM 

mO Dark Green Chlorite Schist 

Gaolcgisal Boundary: 

// sharp, gradatjonal contact 

4 30 Fault, angfa to core axis 

/ 

Joint, angle to we axis 

“2 

Fofiition. angle to wra axis 
70 

P ro& sampte 

PY Pvrite 
po pyrrhottte 

WY *loopynte 
bo bornite 

gn galena 
sph sphalerite 
TR trace 
quartz vein 




























































































