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Summary 

The White Bull Project area is located in the Cassiar Mtns. near the junction of the 
Turnagain and Major Hart Rivers in north-central B.C. The property consists of 24 units 
covering 600 hectares which are owned by Atna Resources Ltd. 

Fieldwork completed in 1995 included detailed geological mapping, a rock 
geochemical survey of the central part of the claims, and a prospecting reconnaissance 
program. Rock, soil and stream sediment sampling surveys were undertaken in a 14 km 
long belt extending southeast of the property. 

sediments, tuffaceous volcanics, carbonates and schists of the Road River or Kechika 
Groups. A siliceous, high potassium intrusive sill occurs above acid leached zones 
(vegetable kill zones) in the center of the claims. A sedimentary exhalite horizon 
exemplified by baritdchert and residual elevated lead geochemical values (up to 0.9% Pb), 
is exposed within the western acid leached zone. The horizon is 0.5 m wide and 50 m 
long and appears to be located stratigraphically above a zone of sericitic phyllite, 
pyroclastic sericitic tuff breccia and interbedded siliceous argillite. Semi-massive to 
massive pyrite occurs within this volcanic (?) sequence. However, strong surficial 
oxidation and leaching of sulfides has occurred across much of the property. As a result, 
extensive zones of silicate boxwork structures and sulphate crusts have developed. 
Massive sulfide potential exists at depth below these oxidized zones which are exposed 
discontinuously along a strike length of 1800 m, varying in width fiom 100-300 m. 

Another area of similar silicate boxwork development is located at the southern 
margin of the western acid leached zone near the underlying dolomite contact. Here, 
initial rock sampling has detected values up to 960 ppb (parts per billion) gold, 4.1 ppm 
silver and 652 ppm lead. Silicate boxwork structures are discontinuously exposed along 
100 m of length and locally 10 m in width. 

A regional reconnaissance prospecting program has been successhl in delineating 
a 3.5 km long belt of argillites and altered volcanic rocks lithologically similar to the White 
Bull Prospect. Several massive pyrite occurrences up to 2.8 m in width were found within 
the belt. They locally contain up to 0.2% copper (2132 pprn), 0.7 oz.silver/ton (23.7 
ppm), 0.5% lead (4706 ppm), and 23.7 ppm mercury. The belt is located on the east side 
of the Turnagain River, 9 km southeast of the White Bull claims. Elevated copper values 
and the presence of massive pyrite in sericite schist may, in part, be related to volcanic 
centres and suggest the possibility of volcanogenic-type massive sulfides. 

Claims should be staked to cover the 3.5 km belt of altered volcanic and 
sedimentary rocks in which massive sulfides have been found. A program of detailed 
geological mapping and rock geochemical sampling should be undertaken. 

exhalite horizon and eastward extensions of silicate boxwork structures which may 
overlie sulfides. 
to hrther define drill targets near the dolomite contact, where base and precious metal 
values were encountered in 1995. 

The claims are underlain by variably deformed Middle Cambrian to Middle Silurian 

0 

At the White Bull claims a diamond drilling program should test the baritdchert 

Detailed geological mapping and rock geochemical survey are needed 
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INTRODUCTION 

This report includes description of the geological mapping and rock geochemistry 
of the White Bull Claims including detailed investigation of vegetable kill zones (acid 
leached zones). Reconnaissance geological mapping, stream sediment, soil and rock 
geochemical surveys were also carried out in a 14 km long belt of geolocially similar rocks 
to the southeast where additional acid leached zones associated with massive sulfides were 
discovered. 

Property, Location, Access 

The White Bull Mineral Claim Group, 100% owned by Atna Resources Ltd., consists of 
24 units totalling 600 hectares, listed as follows: 

Claim Name Units Record Date Tag Number 
WhiteBull 1 12 June 19, 1995 213940 
White Bull 2 12 June 19, 1995 213941 

The White Bull claims are located 130 km northeast of Dease Lake, B.C. and 145 
km southeast of Watson Lake, Yukon Territory. The property lies on the west side of the 
Turnagain River Valley near its confluence with of Sheep Creek. Elevation ranges fiom 
690 m at the valley floor to 1440 m at the north central part of the claim group. 
Coordinates at the property include Lat. 58" 54' N, Long. 127' 55' W. The claims are 
situated in the Liard Mining Division, on Map Sheet 94 W13. 

Access to the property is best accomplished by helicopter from Watson Lake, 
Yukon or Dease Lake, B.C. The claims can also be accessed by small launch via the 
Turnagain, Kechika and Liard River system fiom the Alcan Highway, 90 km to the 
northeast. Foot and pack trails are present in the valley and the eastern part of the claims. 

HISTORY 

The White Bull property was originally staked as the Wendy claims by Amoco 
Canada Petroleum Co. Ltd. in 1977 as a shale-hosted lead-zinc target. Fieldwork included 
soil geochemical sampling, soil profile sampling, prospecting and a limited two grid line 
RAD-EM survey. Generally low and erratic Cu, Pb and Zn results and a strong EM 
response were found over the acid leached zones. Amoco failed to define the source of 
sulphur in sulphate minerals, iron in femcrete and spotty Cu, Pb and Zn values. The 
property was allowed to lapse in the fall of 1981. 
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Esso Resources Ltd. staked the area in 1982 and carried out soil, water and rock 
geochemical surveys and HLEM and magnetometer geophysical surveys. Strong 
electromagnetic responses and spotty lead in soil values were found associated with Fe- 
sulfate crust or acid leached zones. Streams draining the area were found to be strongly 
acid (ph:2.5) and anomalous in fluorine, iron, silver and barium. Semi-massive pyrite was 
found in sericitized tuffs and pyroclastics interbedded with black locally carbonaceous 
shales. A diamond drilling program was recommended but never initiated. 

Homestake Mining (Canada) Limited acquired the property and carried out 
geological mapping, soil and rock sampling in 1989. A 1800 m long x 75 m wide lead 
anomaly partially coincident with sulfate crust acid leached zones was delineated. Massive 
pyrite lenses and bands sub-parallel to foliation planes are locally exposed in gullies which 
transect the acid leached zone. Mineralization at the property was thought to be 
syngenetic and related predominantly to sulphatdsulphide deposition in a sedimentary 
exhalative environment. The presence of a massive sulphide horizon at depth below the 
acid leached zone was suggested. 

Atna Resources Ltd. to cover the White Bull prospect. A regional exploration program 
was proposed to evaluate the favourable belt if taking the White Bull eroperty. A 
program of geological mapping and rock geochemical sampling was subsequently carried 
out and is the subject of this report. 

W 

Homestake allowed the claims to lapse. In June 1995,24 units were staked by 

REGIONAL GEOLOGY 
w 

Kechika, Road River and Earn Group rocks of Ordovician to Devonian age 
comprise a structurally complex belt of rocks referred to as the Kechika Trough. These 
rocks form a southerly extension of the Selwyn Basin which is comprised of Paleozoic 
sediments deposited off the western margin of ancestral North America. Within the 
Gataga District of the Kechika Trough, significant Ba-Zn-Pb mineralization is hosted in a 
Middle-Upper Devonian aged sequence of graphitic shales - the Gunsteel Formation- 
overlying Silurian-age calcareous siltstones. The White Bull Project is centered alng the 
northwest extension of this belt, DeLancey (1 995). 

The area lies west of the Tintina Fault and east of the Kechika Fault. Gabrielse 
(1962) mapped rocks in the area as Road River and Kechika Group. The Kechika Group 
is comprised of highly folded Middle Cambrian to pre-lower Ordovician limestone, 
phyllite, argillite, sandstone and conglomerate locally intruded by mafic sills and dykes. 
Road River Group comprises Early Ordovician to Middle Silurian graptolitic and pyritic 
shale, slate, siltstone, argillceous limestone and calcareous shale. The two groups are 
interfingered and exhibit lateral facies variations. Road River rocks are generally overlain 
by Middle Silurian to Devonian dolomites and quarzites of the Sandpile Group which are 
unconformably overlain by Middle to Upper Devonian sediment and volcanic rocks. Esso 
geologists mapped an intensely quartz K-feldspar altered rhyo-dacite intrusion dated at 
Middle Cretaceous. 
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Rocks in the area are complexly folded and faulted reconstruction along fault 
displacements could bring the White Bull geology into close spatial and stratigraphic 
association with the favourable stratigraphy of the Gataga District to the southeast. 

REGIONAL RECONNAISSANCE PROSPECTING 

As part of the overall evaluation of the White Bull Project area, a reconnaissance- 
type prospecting and sampling program was carried out in a 18 km long belt extending 
southeast of the claim group. Forty-nine stream sediment samples, 13 soil and 35 rock 
samples were collected. 

Geology is shown on Figure 3 and sample locations on Figure 4. Geochemical 
analyses and procedures and a description of rock samples is included in the Appendix. 

Reconnaissance Geology 

Most of the rocks exposed in the map area belong to the Road River or Kechika 
Groups which range in age from Mid-Cambrian to Mid-Silurian and are composed of 
black shale, argillite, argillaceous limestone, phyllite and greenstone. Distinction between 
the two groups was not attempted. 

At higher elevations in the eastern part of the map area, 4.5 km east of the cabins 
(an outfitters camp in the central part of the map area, situated on the east bank of the 
Turnagain River, elevation 675 m) exposures of gray nodular dolomite are assumed~to be 
part of the Silurian-age Sandpile Group which also may contain chert and gray platy 
limestone. West of the Turnagain River, in the vicinity of the White Bull claims, previous 
workers have designated carbonate rocks as part of the Sandpile Group in the eastern part 
of the map area was not recognized in the Sheep Creek area. 

outcrops in the central part of the White Bull claim. It exhibits strong quartz veinlets in a 
tan to rusty brown, hard, rhyolitic appearing resistant outcrop structurally above the acid 
leached zones. Thin sections studied by Esso, (Everett and Copper 1983) indicate strong 
K-feldspar alteration and sericitization of the felsic rock. 

belt hosting massive sulfides shown as 3b in the southeast part of the geology map-area. 
The siliceous rocks are generally light tan and occasionally show quartz eyes or 
phenocrysts. They occur in close proximity to massive sulphides or within the acid 
leached and altered sericitic tuffs and interbedded black argdlites similar to the White Bull 
Prospect. 

The general structure trend in the map-area northwest-southeast. The rocks 
appear to be folded into a series of anticlines and synclines. At Sheep Creek the structure 
appears more complicated, as detailed mapping has shown intense folding and numerous 
cross faults. 

The youngest rocks in the map area may include the felsic intrusive body which 

Rhyolitic felsic rocks, which could be sub-volcanic or intrusives occur, within a 
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Two faults were seen in the reconnaissance area; both are parallel to the regional 
structure. Five hundred metres north of the cabins a fault zone bearing 3 15"/75"SW is 
located at 800 m elevation. Adjacent cherty metasediments are strongly folded. A small 
acid leached zone with graphitic black shale and semi-massive pyrite is located 25 m from 
the fault. 

banks of an incised stream. Sporadically distributed along 1 .O km of the stream and its 
southeast tributary are very soft, intensely deformed zones of massive silvery-gray sericite 
locally containing massive pyrite. The soft, pliable nature of the sericite and its deformed 
character suggest strain from faulting. At one location, PK-134, sericite is present on the 
footwall of a 2.8 m, true width, massive sulfide exposure which trends 288"/40" SW. 
Fault movement may have occurred adjacent to the sulfide bed. 

Massive sericite +/- pyrite is present 4.5 km southeast of the cabins along the 

Mineralization and Rock Geochemistry 

Three areas of significant mineralization were found in the reconnaissance map- 
area. Each is similar to the White Bull Prospect in that they exhibit to acid leached zones 
in tan to gray sericitic volcanics rocks and associated black shale or argillite. 

gray sericite schist at elevation 810 m in a creek bed 4.5 km southeast of the cabins. The 
sulfides are fine-grained, weakly laminated to medium-grained framboidal with minor 
quartz. The initial sericite discovery zone is 25 m long, less than 5 m wide and is overlain 
by black shale and black slaty argillite which is locally folded. Foliation in sericite schist 
also shows folding and deformation. Massive sulfides generally trend 3 10"/55" SW, 
parallel to the creek bed. Most of the schist is barren of pyrite although leaching may have 
stripped some sulfides. 

creek at 150 m and 225 m east of the discovery zone. They displayed s ~ f t  green and gray 
sulfate/clay and black punky boxwork silicate structures similar to the White Bull 
Prospect. Base metal values in these samples were low. 

schist contained 30% to 40% pyrite and 30% to 40% silicate boxwork structures. A grab 
sample of this material (PK-84) contained 0.5% lead (4706 ppm), 0.7 oz. silverkon (23.7 
ppm), 3.9 ppm mercury (3925 ppb) and 0.4% barium (3893 ppm). 

outcrop in a small southeast tributary of the main creek. Samples PK-134 and PK-137 
represent a 2.8 m true width channel across 90% massive stratiform pyrite. The pyrite is 
very fine grained and often shows fiamboidal or colloform texture and weak bedding 
laminations. Trend of the contact with sericitic footwall rocks is 288"/40" SW. Two other 
textures of pyrite include dense, concoidally fiactured pyrite with pyrite hairline veinlets 
crosscutting earlier stage pyrite. Secondly, massive pyrite shows vague brecciation with a 
black pyrite matrix. Samples of massive sulfides contain slightly elevated values of silver 
to 7.2 ppm and 43 1 ppm nickel. Other base metal values were not significant at this 
location. 

Massive pyrite up to 0.25 m thick (PK-83) was discovered within soft, light silvery 

Two rock samples were collected from sulfide-bearing acid leach zones near the 

Approximately 100 m west of the discovery zone, a gray siliceous and sericitic 

Approximately 500 m southeast of the discovery zone, massive pyrite was found in 
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However, additional semi-massive sulfides were found 300 m southeast along the same 
structural trend. Pyrite occurs in massive, silvery gray sericite schist similar to the 
discovery area. Sample PK-127, from a 0.1 m thick pyrite lens, contained 0.2% copper 
(2132 ppm). 

leached zone with olive green sulfate crust and tan phyllite interbedded with black argillite 
locally contains silicate boxwork structures. North of PK-22-39 a visual estimate of the 
width of the altered sequence, which appears to include at least one rhyolitic sill(?), 
indicates that it may exceed 200 m. Acid leached zones with boxwork silicate structures 
are present as far as PK-132 which lies at 150 m elevation. Total length of the altered belt 
including numerous acid leached zones and several massive and semi-massive sulfide 
occurrences may exceed 3.6 km. 

belt of black shale and lesser leached olive-green to tan phyllite is exposed at low elevation 
near the Turnagain River valley floor. Although no elevated base metal values were 
detected, high barium values up to 4.5% Ba (46,000 ppm) were found. The geology is 
similar to the White Bull Prospect and to the previously mentioned massive sulfide belt to 
the southeast. A link between the three areas is suggested. 

The only other significant mineralization which was found is located 450 m north 
of the cabins east of the Turnagain River. Samples PK-77,78, and 79 contained up to 
0.3% lead (2969 ppm) and 0.15 oz. silver/ton (5.2 ppm). The showing lies at 765 to 775 
m elevation on the north side of a stream. A small vegetative kill zone, 25 m X 25 m, with 
acid leached sulfate crusts has been developed over black limestone or dolomite. Soft, 
granular. pyrite sand can be gouged from veins (?) or pods beneath black sulfate crusts or 
yellow sulhr (?) crusts which cover part of the small zone. 

Continuing southeast along the structural trend of the sulfide belt, a large acid 

Adjoining the White Bull claims to the southeast, south of Sheep Creek, a narrow 

Stream Sediment Geochemistry 

During prospecting reconnaissance 49 stream sediment samples were collected 
from 20 individual drainages along the Turnagain River valley. Subjective analysis of the 
results in parts per million (ppm) are listed as follows: 

Element Range: Law High 
cu 11 100 
Pb 4 72 
Zn 4 43 1 

Ni 20 783 
co  5 284 
Ba (29 samples) 495 3300 

Ag >.3 .5 

Ba (29 samples) <1 PPb5 PPb 

Anomalous 
>loo 
>70 
>200 
>.5 
>200 
>loo 
>2000 
>5 PPb 

# Anomalous 
1 
1 
3 
0 
3 
2 
4 
0 
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Only one area displays significant multiple base metal anomalous values. Samples 
PK-ss-37,38, and 40 were collected from a stream in the southern part of the map area, 
east of the Turnagain River. All of the anomalous Cu, Zn, Ni, and Co samples come from 
this creek. Near the headwaters of the drainage acid leached zones with silicate boxwork 
structures were found, indicating massive sulfide potential. 

from a small black sulfate crust acid leached zone 1.5 km north of the cabins on the 
Turnagain River, (central part of the map area). 

drains the White Bull claims area. The fourth sample, with 2144 ppm Ba (PK-ss-36), is 
located near massive sulfides in the southeast part of the map area. 

A single anomalous lead sample, Pk-ss-03, containing 72 ppm Pb, was collected 

Three of the four samples with anomalous barite originate near Sheep Creek which 

Soil Geochemistry 

Soil samples were collected from two areas where streams did not contain 
sufficient detritus for sampling. Six samples were collected along 3.0 km of the base of 
the hills west of the Turnagain River extending southwest from the southeast comer of the 
White Bull Claim Group. These include samples WK-21 through WK-26. 

Seven soil samples were collected at 50 m intervals along the ridge top in the 
southeast part of the map area in hopes of detecting the southeastern extension of the 
massive sulfide horizon. 

All soil samples were collected from 25 to 50 cm below surface with the aid of a 
mattock. Soil was packed and transported in Kraft manila envelopes to Acme Analytical 
Labs of Vancouver, B.C. for 32 element ICP analysis plus additional gold and barium 
analyses. 

Significant elevated soil values were not encountered in soils. Geochemical 
correlation with sulfide mineralization at White Bull claims or the southeast massive 
sulfide showings could not be made. 

PROPERTY GEOLOGY 

Stratigraphy 

Sedimentary and volcanic rocks of the Middle Cambrian to Middle Silurian Road 
River and Kechika Groups underlie most of the White Bull claims. These rocks have been 
divided into 5 map units which are discussed without stratigraphic order due to structural 
complications. A sixth map unit is assigned to younger K-feldspar altered felsic intrusive 
rocks outcropping in the central part of the claims. 
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Stratigraphic Column 

Period and Formation Litholonical Description 

Mid-Cretaceous 1)  

Mid-Cambrian to 2) 
Mid-Silurian 

Road River or 2b) 
Kechika Groups 3) 

4) 

5 )  
6 )  

Siliceous, K-feldspar altered felsic intrusive 

Tan to olive-green phyllite, sericite quartz schist, 
locally showing stretched angular fragments, lesser 
inter-bedded siliceous argillite, chert and barite 
Tuffite; quartzose, pyritic, orange-weathering 
Argillite, black slaty or silicified shale 
Dolomite, gray siliceous, orange-weathering, strong 
quartz-carbonate veins, lesser limestone, chert 
Black shale, argillite; black dolomite 
Limestone; gray, dirty, strongly folded; lesser phyllite 
and quartz sericite altered felsic volcanics along 
Sheep Creek 

Unit 6 is pale buff gray to light brown limestone with lesser phyllite. In outcrops 
along Sheep Creek, quartz sericite altered volcanics (?) are included in the unit. Their 
relationship with the limestone is obscured by faulting. 

dolomite. Outcrops are found southeast of the main grid area and along Sheep Creek. 

claims. Lithology consists of tan dolomite, minor sandy dolomite and lesser limestone, 
chert or quartzite. The unit locally has abundant quartz andor carbonate veins. 

Unit 3 consists of black, slaty argillite and narrow beds of silicifed shale. 
Unit 2 consists of tan to olive-green phyllite, sericite quartz schist and lesser 

siliceous argillite or shale, chert and barite. The schist and phyllite may be derived from 
altered tuffaceous volcanic rocks which form distinct yellowish to pale olive-green 
vegatative kill zones (acid leached zones) north of Sheep Creek. Pyroclastic tuff breccia is 
associated with quartz pyrite fluoride stringers and semi-massive pyrite in the central part 
of the acid leached zone near 1+75 W, 0+75 N. 

contains quartz phenocrysts and local disseminated pyrite. The unit is up to 6 m wide and 
75 m long. Smaller exposures of similar tuffite may be extensions, or folded repetition of 
the same bed or separate individual horizons. 

stratigraphy in addition to gravity slides and soil creep complicate apparent stratigraphic 
positions. At least five black argillite or shale beds from 1 to 50 m thick are separated by 
tan to pale green sericitic phyllite or schist interbeds. It is estimated that the black argillite 
or shale units are approximately equal in volume to the light-colored phyllites and schists 
in the area of the acid leach zones. 

Unit 5 is composed of black shale, graphitic to calcareous argillite and black 

Unit 4 forms the steep, light brown to rusty brown cliffs in the central part of the 

Also within Unit 2 is a distinct orange-weathering, more resistant tuffite which 

Map Units 2 and 3 are complexly interlayered. Folding and cross-faulting of 
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Unit 1 appears in hand specimen to be a rhyolite. It is very siliceous and forms 
resistant bluffs above and parallel to the acid leached zones. It is at least 1300 m long and 
120 to 250 m wide. The unit occurs as a sill-like structure with breccia zones at its 
eastern and western points. Thin section work by Esso geologists (Everett, 1983) 
identified abundant K-feldspar, both primary and secondary. The secondary K-feldspar 
has a texture similar to flow origin trachytic rock. Sericite content varies from 10-70%, 
Si02 content is high due to strong quartz veining. Homestake geologists (Holbek, 1990) 
suggest a rhyodacitic composition partly based on the presence of quartz eyes. They also 
indicated that the rock is intrusive in nature. Potassium-argon dating gave a Middle 
Cretaceous age of 113+/-4 Ma to the hydrothermal event responsible for alteration. 

Structure 

The White Bull property is located at the north end of a northwest-trending 
anticlinal structure as indicated on Figure 3. In general the stratigraphy at the claims 
trends west to northwest with dips toward the north. North-south cross faults are present 
which may have minor displacement. A major trust fault was mapped by Esso geologists 
which separates the argillites and sericitic rocks of Units 2 and 3 from the dolomite of Unit 
4. This fault was not confirmed during present mapping. Accessible outcrops at the 
contact zone are located between 0+20 E, 0+60 S and 0+80 W, 1+20 S. In this area 
argillite and tan phyllite appear to dip between 10 and 30 degree south which is parallel to 
the topographic slope. Erosional windows through the argillites and phyllites expose 
underlying dolomite. In most places the contact zone is obscured by ferricrete 
development where iron-bearing acid water draining the acid leached zones has 
encountered buffering carbonate strata. 

Folding is clearly visible in all units except the K-feldspar altered intrusive. 
Northwest of the previously mentioned dip slope contact, argillite and tan phyllite show 
horizontal bedding and foliation attitudes. As stratigraphy is traced toward the north (up 
slope) attitudes change abruptly to moderate north dips. The pyritic tuffs and interbedded 
argillite and siliceous shale maintain moderate to steep northerly dipping attitude as far as 
1+25 N (near the upper end of the acid leached zone). At this location attitude changes to 
a steep south dip. 

Folding is also present on more detailed scale. At 1+50 W, 0+60 N narrow black 
argillite beds up to 0.25 m thick form broad gentle folds visible in the banks of steep 
incised drainages. In hand sample specimens, folding can be seen in quartz pyrite fluorite 
veins (?) at 1+75 W, 0+60 N. 

Faults which cross-cut stratigraphy were mapped at 2+00 W, 0+40 N; 0+95 W, 
1+10 S and 0+15 W, 0+30 S. Faults are inferred where stratigraphy has been displaced. 
These areas include the major north-south drainage which bisects the eastern acid leached 
zone near 6+00E, 0+75 S and the central acid leached zone near 1+50 E, 0+50 N and 
1+40 E, 0+25 S. 

8 



Mineralization 

Three general types or areas of mineralization are present at the White Bull 
Property which warrant fbrther investigation; 1 .) Sedex-type chert, barite and galena 2.) 
Gold in iron-rich pods near the dolomite contact 3 .) Gold in pyrite within limestone 
and/or dolomite. 

Near 1+95 W, 1+05 N a poorly exposed chertharite bed which appears to trend 
east-west with a near vertical dip. It is approximately 0.5 m wide and 50 m long. 
Individual samples of barite are white and finely granular with geochemical values up to 
57% Ba (567,563 ppm) and 72 ppm Pb (PK-4). Brown chert which occurs within the 
barite horizon contains higher lead, up to 632 ppm (PK-3) with elevated barium to 19% 
(189,742 pprn). The barite horizon lies between black argillite to the north and orange- 
brown-weathering tuffite to the south. Hand dug pits and trenches in talus at the west end 
of the horizon (Samples PK-115, 116, and 117) contained up to 697 ppm lead, 2.3 ppm 
silver and greater than 10% Ba. Channel sampling at the east end of the horizon in a 
north-south gully revealed several narrow barite horizons up to 0.1 m wide which are 
hosted in a gray to black argillite and light gray phyllite which contain minor orange 
limonite. Sample PK-34, a 2.0 m channel sample, contained 0.9% lead (8845 ppm) and 
6.3 ppm silver. Channel samples in four gullies from 10 m to 90 m east of the barite 
horizon (Samples PK-90 through 98 and PK-111 through 114) contained lead values up to 
167 ppm and up to 2.3% Ba (23,3 1 1  ppm). Many of these samples contained black and 
white silicate boxwork structures which indicate the presence of leached sulfides at depth. 

At 0+20E, 0+65 S, 260 m southeast of the baritdchert bed, is another small 
outcrop of barite and quartz which lies within black argillite near the dolomite contact. 
Samples of the barite, (PK-40 and PK-99) did not contain other elevated metal values, 
however, quartz (PK-39) from the same locality showed visible disseminated galena and 
contained 0.15% PB (1488 ppm) and 2.3 ppm silver. 
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Zones or horizons within the stratigraphy which have concentrations of silicate 
boxwork structures have been delineated and are shown on the geology map of the grid 
area (Figure 6). Many rock samples have been collected from these horizons. 

In the western part of the grid area the largest acid leached zone reveals several 
areas of silicate boxwork structures. At 1+20 W, 0+60 N, (Sample PK-01) near the 
presumed location of a former test pit, abundant boxwork float is scattered on a sulfate 
crust and rubble surface, This zone can be followed 50 m to the west, where massive and 
semi-massive pyrite is exposed in an incised gully. Esso geologists examined this 
exposure and found up to 70% pyrite with lesser sericite and quartz as matrix within a 
pyroclastic sericite tuff breccia. In 1995 channel sampling was undertaken in this gully. 
Samples PK-20 to PK-30 are continuous across 67 m of tan to gray sericite, quartz, 
pyrite +/- fluorite schist or phyllite, lesser tuff breccia and minor interbedded siliceous 
argillite. The tuff breccia displays angular to stretched fragments up to 10 cm in length. A 
notable increase in pyrite content, (up to 8.0 m of 25-30% pyrite in PK-29), lead (up to 
191 ppm), mercury (up to 2840 ppb) and barium up to 0.8% (8,113 ppm) is noted as 
sampling progressed northward toward the baritdchert horizon. Sample PK-30 contained 
numerous boxwork structures but no visible sulfides. The argillite hosted baritdchert 
horizon is 12 m north of sample PK-30. 

visual and geochemical similarities. For example, Samples PK-1 and PK-6 contain up to 
78% Si02 and 334 ppm lead and show fine textured black and white punky silicate 
boxwork structures. Sample PK-6 was collected at 1+20 E, 0+90 N from an intense 
boxwork zone measuring at least 12 m wide and exposed for 200 m of strike length. 
More resistant argillite on the south wall (footwall ?) of the zone trends 280" /50° N. On 
the hanging wall, orange iron oxide, siderite and gypsum are soft and weakly foliated 
parallel to the black silicate boxwork zone. Channel samples PK-12 through PK-15 
oriented across this zone contained up to 15 1 ppm lead, 1.6% barium (15,966 ppm) and 
3.8 ppm mercury (3 800ppb). This same boxwork zone was traced in float and outcrop 
420 m farther east to PK-11 in the eastern acid leached zone. Here, the silicate boxwork 
structure zone is poorly exposed in an east-west gully but is probably 1 to 5 m wide and 
bounded on the south by black argillite and on the north by tan to iron-stained phyllite and 
gossan. 

grid area except for a central gossanous zone with strong limonite. The phyllitic or 
tuffaceous(?) rock which hosts the strong iron stain contains traces to several percent 
disseminated pyrite in the more deeply incised and less oxidized gullies. Samples of the 
pyritic tu@ PK-9, 16, 17, and 18 and gossan, PK-10, did not contain significant base or 
precious metal values. North of the gossanous zone several silicate boxwork structure 
zones were sampled. PK-100, returned 228 ppm lead, the highest metal value. 

In the acid leached zones, widely-spaced zones of silicate boxwork structures have 

The eastern acid leached zone is lithologically similar to the western part of the 
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Silicate boxwork structures were seen in another acid leached zone 500 m west of 
the baritekhert horizon. Figure 5, a 15,000 geology map of the claims, shows its position 
and the position of the lead soil geochemistry anomaly delineated by Esso and Homestake 
exploration in 1982 and 1989. Rock samples PK- 52,53, and 120 returned up to 178 ppm 
lead, 1.2 pprn silver, 2.5 ppm mercury and .44% barium (4460 ppm) from silicate 
boxwork and up to 375 ppm lead from galena-bearing quartz float. 

near the tan phyllite and argillite contact with underlying dolomite. At 1+20 W, 0+80 S, 
dark, heavy, moderately porous, iron-rich carbonate (?) pods up to 0.3 m in diameter 
contain up to 960 ppb (parts per billion) gold, 4.1 ppm silver and 652 ppm lead (Sample 
PK-106). Ten metres to the east, grab sample PK-107 contained 760 ppb gold and 317 
ppm lead from an area of black and olive-green silicate boxwork and sulfate crust. Similar 
leached material is approximately 10 m wide. Another grab sample of sulfate crust and 
ferricrete in black argillite (PK-119), located 30 m to the southwest, is also near the 
dolomite contact. It contained 720 ppb gold. In the opposite direction, 90 m east of PK- 
106, 2.2 m true thickness of finely structured black silicate boxwork was sampled as PK- 
37. The boxwork occurs in black argillite at the dolomite contact and contained 267 ppm 
lead , 5.9 ppm silver and 41 ppb gold. 

The third type of mineralization is restricted to pods or irregular veins of pyrite in 
gray-brown limestone or black dolomite in the southern part of the grid area and along 
Sheep Creek. Samples PK- 42,44, and 50 were collected from pyrite-bearing carbonate 
rock which contained up to 949 ppm lead and 124 ppb gold. Similar irregular pyrite 
patches and pods are abundant in dolomite talus boulders below the c l i s  at the southern 
part of the grid area at approximately 2+00 E, 1+75 S. 

The second area of significant mineralization at the White Bull Prospect occurs 

DISCUSSION 

At least one sedimentary exhalite horizon exemplified by baritdchert and 
associated high lead and mercury values is present in the acid leached zone in the western 
part of the grid. Surficial acid leaching and oxidation has removed most of the shallow 
gullies draining the leached sulfides from most of the oxidized rock exposure at the White 
Bull claims. Only the most incised gullies expose sulfides exposed fresh rock, however 
one gully in the west part of the grid exposes up to 25 meters of semi-massive pyrite. It is 
felt that this exposure provides sufficient evidence to demonstrate that the adjacent and 
overlying silicate boxwork structures are indeed formed from sulfide leaching from a semi- 
massive to massive sulphide zone beneath the leached crop. Furthermore, rock 
geochemistry demonstrates an increase in base metal values, lead in particular, as the 
baritdchert horizon is approached from below (presumably from lower in the 
stratigraphy). In view of the high acid leach environment it is not surprising that other 
base metals, such as zinc and copper, are not anomalous in the leached crop rocks. The 
"residual" presence of lead in these leached rocks gives credibility to the presence of 
significant base metal sulphides beneath these leached zones. 
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Eastward extension of the baritdchert horizon was not clearly defined. A small 
outcrop of barite present at 0+20 W, 0+65S near the dolomite contact does not appear to 
represent an easterly extension. However, another possible marker horizon which may be 
correlative with the baritdchert horizon is the intense silicate boxwork formation at 1+20 
E, 0+90 N. It is at least 12 m wide. It can be followed in outcrop and float and by 
distinct topographic expression to the east acid leached zone. 

Anomalous gold values up to 960 ppb are present in rock samples of silicate 
boxwork near the dolomite contact. It is not known if this mineralization represents 
another siliceous exhalite horizon or if it is directly related to the underlying dolomite or 
the contact zone. This contact was mapped as a thrust fault by Esso geologists, but this 
was not confirmed by the present mapping. 

features recognized by MacIntyre (199 l), as potential ore controls for Sedex deposits 
these include: 

The statigraphy underlying the White Bull acid leached zones shows several 

a) spatial association with continental margin basins. 
b)second order basin environments recognized in part by rapid lateral facies 

c) syn-depositional tectonic and volcanic activity. 
d) syn-depositional hydrothermal activity producing volcanic rocks and exhalative 

changes 

deposits 

CONCLUSIONS 

The White Bull Prospect is underlain by Paleozoic Road River or Kechika Group 
sedimentary rocks and interbedded moderate to intensely hydrothermally altered tuffs and 
pyroclastics. 

horizon. Within the 0.5 m wide and 50 m long horizon, anomalous lead values up to 0.9 
% (8845 ppm) have been found. Hosts for the baritdchert mineralization include silicified 
black argillite on the hangingwall. Stratigraphically below the horizon, silicate boxwork 
structures are present in black argillite and semi-massive sulfides occur within sericitic 
phyllite and as matrix in pyroclastic sericitic tuff breccia. Silicate boxwork structures are 
believed to result from surficial oxidation and leaching of sulfides. 

central part of the grid is a possible eastern extension of the baritelchertlsulphide 
exhalative zone. The 12 m wide zone can be traced in outcrop and float 400 m east into 
the eastern acid leached zone. Previous soil geochemical surveys have delineated 
anomalous lead values which are partially coincident with the baritelchert horizon and 
underlying zones of silicate boxwork development, 

black silicate boxwork structures in the southern part of the acid leached zone near the 
contact with underlying dolomite. 

A west to northwest anticlinal structure is apparent at the White Bull grid area. 
Numerous folds and cross-cutting faults complicate the stratigraphy. 

Sedimentary-exhalative mineralization is exemplified by at least one baritelchert 

Geological mapping suggests that intense silicate boxwork development in the 

Anomalous gold values up to 960 ppb have been detected in similar argillite-hosted 
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Regional reconnaissance prospecting in a 14 km long area southeast of the claims 
has been successfbl in delineating a 3.5 km long belt of rocks similar to the White Bull 
Prospect. Furthermore, massive pyrite up to 2.8 m in width has been found within this 
zone. Rock geochemical samples have been collected from several massive pyrite 
occurrences within this belt which have analyzed up to 0.5% lead (4706 ppm), 0.7 oz. 
silverkon (23.7 pprn), 0.2% copper (2132 ppm), and 23.7 ppm mercury. Strong silicate 
boxwork structures and acid leached zones within the belt are similar to those at the White 
Bull Prospect. In contrast, sericite within the belt appears to be more abundant and 
rhyolitic sills are also present. The elevated copper values plus the apparent increased 
volume of felsic volcanics indicates that volcanogenic-type massive sulfide deposits may 
be expected in this area. 

RECOMMENDATIONS 

Claims should be staked to cover the 3.5 km belt of acid leached zones, silicate 
boxwork development and massive sulfides which were discovered in the southeast part of 
the map area. Detailed geological mapping, hand trenching of massive sulfide showings 
within the belt and rock geochemical sampling should be undertaken. An electromagnetic 
test survey should be undertaken on the largest massive sulfide occurrence. Black argillite 
or graphitic shale may complicate interpretation of the survey but the exposed sulfide 
horizon may produce a distinct response. Diamond drilling of the zone will eventually be 
needed. 

A reconnaissance prospecting program should be initiated on the projected 
southeast trend of the massive sulfide belt toward and beyond Boreal Lake. 

At the White Bull claims additional detailed mapping &d rock geochemical 
sampling is warranted in the south part of the acid leached zone near the dolomite contact 
where anomalous gold values have been found. 

silicate boxwork development, especially where high lead values are present. High 
priority is also given to testing of the 12 m wide silicate boxwork bed in the central part of 
the grid area. 

Diamond drilling is warranted at the baritdchert horizon and adjacent zones of 
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Statement of Expenditures 
July 10,1995 - February 23,1996 

PROFESSIONAL FEES AND WAGES : 
Peter R. DeLancey, P. Eng. 
Paul Kallock, F.G.A.C. 
John Richmond, Geologist 
William Kahlert, Field Assistant 
Kris Carruthers, Field Assistant 

EXPENSES (expenses prorated) : 
Assays 
Camp 

Groceries 
Supplies 

Courier 
Drafting & Maps 
Equipment Rental 

Chain Saw 

Field Equipment 

Generator 

Radio Telephone 

VHF Radios (3 units) 

VLF Instrument 

2 days @$S.OO/day 

25 days @$35.OO/day 

35 days @$lO.OO/day 

14 days @$l O.OO/day 

35 days @$3.50/u-day 

4 months @$520/month 
Helicopters 
Miscellaneous 
Office Services 
Travel 

Airfares 
Boards & Rooms 
Fuel 
Meals 
Transportation 

35 days @$6O.OO/day 
Vehicle Rental, Suburban 4WD 

TOTAL EXPENSES 

896.76 
530.84 

16.00 

875.00 

350.00 

140.00 

367.50 

2,080.00 

2,749.86 
1,107.72 

170.70 
286.72 
79.55 

$ 900.00 $ 
14,012.81 

100.00 
4,602.40 

156.00 19,771.21 

2,686.3 1 

1,427.60 
98.90 

2,603.74 

3,828.50 
8,427.3 8 

333.53 
330.00 

4,394.55 

2,100.00 26,230.5 1 

$ 46.001.72 
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GEOLOGIST'S CERTIFICATE 

I, Paul Kallock, do state that I am a Consulting Geologist, and reside at 2903 1 Pioneer 
Hwy. Stanwood, Washington, USA. 

0 

I further state that: 

1. 

2. 

3. 

4. 

5 .  

I have a Bachelor of Science degree in Geology from Washington State 
University. I am a Fellow of the Geological Association of Canada and 
a member of the American Institute of Mining Engineers. 

I have been engaged in mineral exploration since 1970, both for major mining and 
exploration companies and as an independent geologist. 

I have authored the report entitled "Geological Mapping, Rock Geochemical 
Survey and Regional Reconnaissance Prospecting", White Bull 1 and 2 Mineral 
Claims Liard Mining Division, Turnagain River Area, B.C. The report is based on 
my fieldwork carried out on the property and on previously accumulated geologic 
data. 

I have no direct or indirect interest in any manner in either the property or 
securities of Atna Resources Ltd. or its affiliates, nor do I anticipate to receive 
any such interest. 

I consent to use this report in a prospectus or in a statement of material facts 
related to the raising of funds. 

1 

I - -  --__- 
d Vancouver, B.C. 

February 2, 1996 
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APPENDIX A 

Rock Sample Descriptions 



White Bull Project Turnagain River Area, B . C. 

PDWB 95-1 
quartz in foliation planes, as clasts and veinlets; trace diss. chalcopy; grab of float cobbles. 

Located at 1400 m elev. on claim line; siliceous metavolcanic, tuff(?); 

PDWB 95-2 Located at 1060 m elev. on claim line; grab of very fine grained, gray 
rhyodacite with <5% pyrite. 

PDWB 95-3 
5% very fine grained diss. py and < 0.5% sphalerite and/or galena; trends 280 /85 N 

Baritdchert horizon; 10 cm chip sample of barite and chert bed containing 

PKWB 95-1 
outcrop of black boxwork structure representing +60% sulfides, minor white quartz 
boxwork structures. 

1+20W, 0+60 N; Near sinkhole (Amoco pit?); grab sample of rubble near 

PKWB 95-2 1+70 W, 0+70 N; 0.1 m chip of fine grained framboidal massive pyrite; 

PKWB 95-3 
traces sphalerite(?); occurs adjacent to massive barite bed. 

1+75 W, 1+05 N; Grab sample of gray-brown chert with 3-5% pyrite and 

PKWB 95-4 
massive, non-crystalline barite with minor black barite(?) inclusions. 

1+75 W, 1+03 N; Chip sample fiom 10 cm wide exposure of white 

PKWB 95-5 
white to tan siderite(?) or gypsum(?); forms hangingwall of silicate boxwork zone. 

1+20 E, 1+00 N; Grab sample of orange iron stained, granular tuff(?) with 

PKWB 95-6 
structure (leached cap). 

1+20 E, 0+80 S; One large piece, 15 cm X 15 cm of black, punky boxwork 

PKWB 95-7 
but mostly leached; occurs in argillite adjacent to dolomite contact. 

1+20 W, 0+80 S; Chips of a 0.3 m diameter sulfide(?) pod which is heavy 

PKWB 95-9 
pyrite schist with 5-10% py; near base of iron oxide zone. 

6+00 E, 0+50 S; 0.5 m chip sample of weakly oxidized quartz-sericite- 

PKWB 95-10 5+60 E, 0+05 S; Grab from bottom of 1.0 m deep trench in dark brown 
limonite gossan; gossan is 2 m wide located in the center of olive-green oxide zone.. 

PKWB 95-1 1 5+30 E, 0+30 S; Grab of dark gray punky 100% fine grained boxwork 
(from sulfides of exhalative horizon ?) which is light gray (very inconspicuous) on outside; 
similar to boxwork zones in west part of grid. 



PKWB 95-12 through PKWB 95-15 are continuous chip samples across black and lesser 
white boxwork structure zone at 1+ 20 E, 0+80 N; total length: 15 m , true width is 
approximately 12 m. 

W 

PKWB 95-16 5+60 E, 0+30 S; 0.1 m chip sample of orange iron oxide with quartz and 
gypsum(?) with 5% pyrite hosted in tan phyllite 

PKWB 95-17 5+60 E, 0+45 S; Grab sample of quartz-sericite schist with 5 to 10% 
pyrite, strong iron oxide, siderite or gypsum. 

PKWB 95-18 6+00 E, 0+60 S; 0.3 m chip sample of tan to olive-green phyllitic quartz- 
sericite schist with 20% pyrite, includes 5 cm of 50% fiamboidal pyrite. 

PKWB 95-19 6+30 E, 2+50 S; Chip sample of pyritic tan phyllitic quartz-sericite schist 
containing 5-10% pyrite; Elev. 885 m 

PKWB 95-20 through PKWB 95-30 are continuous channel samples in creek bed across 
pyrite zone starting at lower (south) side and continuing north; 

PKWB 95-20 2+00 W, 0+40 N; 5 m slope length; gray to tan quartz-sericite phyllite cut 
by abundant quartz veins associated with fault zone; moderate limonite. 

w PKWB 95-21 5 m slope length; tan quartz-sericite-mariposite phyllite with limonite 
stringers and 510% pyrite. 

PKWB 95-22 5 m slope length; similar to #21 except 25% pyrite as veinlets, 
discontinuous lenses and veins parallel and subparallel to foliation; locally up to 10 cm of 
massive py. 

PKWB 95-23 5 m slope length; partially oxidized; 5% pyrite in tan phyllite. 

PKWB 95-24 5 m slope length; averages 10-15% py. with locally up to 20 cm of 50% py. 
in tan phyllite. 

PKWB 95-25 10 m slope length; tan quartz-sericite phyllite with 5-10% py; upper half 
may equal 20% py. 

PKWB 95-26 10 m slope length; tan phyllite with numerous lighter tan stretched 
fragments up to 10 cm wide and 0.3 m long; 10-15% py., traces of purple fluorite. 

PKWB 95-27 10 m slope length; tan phyllite with several zones to 15 cm of 50% py; 
average 20% py.; contains several interbeds of black argillite to 1 m in width. 

PKWB 95-28 6 m slope length; tan phyllite with less than 5% py.; at least two argillite 
interbeds to 20 cm. W 



PKWB 95-29 8 m slope length; abrupt py increase from #28; sample may average 25- 
30% sulfides in tan to gray phyllite. 

PKWB 95-30 8 m slope length; soft, tan to gray phyllite; minor white precipitate; sample 
has been oxidized and most sulfides have been leached; upper contact at black siliceous 
argillite; upper 2 m of sample have black boxwork silicate structures. 

PKWB 95-3 1 2+20 W, 0+25 N; Grab sample of pyritic tan phyllite adjacent to north- 
south vertical fault zone; 20% py., trace chalcopyrite(?); west side of fault is brecciated 
black argillite and quartz. 

PKWB 95-32 1+65 W, 0+90 N; 1.0 m chip sample includes .5 rn of tan phyllite with 
weak black boxwork and .5 rn of black siliceous argillite 

PKWB 95-33 1+65 W, 0+97 N; 2.0 rn chip sample includes 10 cm of white massive 
barite within gray and black argillite. 

PKWB 95-34 1+65 W, 1+00 N; 2.0 m chip sample continuing north from #33; includes 2 
cm of barite and gray fragmental chert with impure barite hosted in light gray phyllite 
exhibiting weak orange limonite. 

PKWB 95-35 0+35 W, 0+65 N, chip sample across 7.1 m slope distance; massive, black 
fine to medium boxwork structure; minor quartz boxwork; tan phyllite host; estimated 60- 
70% former sulfide content. 

0 

PKWB 95-36 1+55 W, 0+25 N; 3 rn chip of light tan phyllite with 1 m argillite interbed; 
25-30% boxwork structures; 5% pink to purple secondary clay(?) filling fractures. 

PKWB 95-37 0+35 W, 1+00 S; 8 rn slope distance representing 2.2 rn true thickness of 
100% fine, black silicate boxwork structures; lower contact with dolomite; slaty argillite 
trends 285 /15 S. 

PKWB 95-38 0+15 W, 0+85 S; Grab sample of float and outcrop of boxwork structures 
in argillite. 

PKWB 95-39 0+20 E, 0+65 S; Select of white quartz near dolomite contact; traces 
galena 

PKWB 95-40 Near # 39; float boulder of layered very fine grained, heavy crystalline non- 
carbonate, barite(?), with 15% very fine grained pyrite. 

PKWB 95-41 Grab sample from outcrop in creek, one km west of grid area; elev. 1 175 
m; gray limestone with quartz-carbonate+barite(?) veins, not bedded. 0 



PKWB 95-42 Chip sample of pyrite vein in south bank of lower Sheep Creek; massive py. 
to 10 cm with calcite hosted in-dark gray limestone; adjacent to 1 m wide limonite and 
yellow oxide trending305 I 6 0  SW. 

PKWB 95-43 South bank of Sheep Creek, 25 m west of # 42; gray to tan quartz-sericite 
schist with 1520% pyrite; chip sample of 0.2 m near limestone contact. 

PKWB 95-44 North bank of Sheep Creek, 75 m west of #43; grab sample of irregular 
pods of weathered pyrite at contact of gray fissile phyllite with black limestone. 

PKWB 95-45 Grab sample east of grid area; quartz-calcite-siderite veins hosted in light 
gray phyllite; has soft, green translucent mineral. 

PKWB 95-46 7+60 E, 0+15 N; grab sample of orange-yellow ferricrete, reddish soil. 

PKWB 95-47 6+65 E, 0+60 S; 2 m horizontal chip sample of outcrop and rubble(?) of 
black and white boxwork structures; hosted in argillite toward south and coarse granular 
tuff(?) on north. 

PKWB 95-48 6+50 E, 1+25 S; Grab of black argillite, moderately oxidized, part 
ferricrete, no visible boxwork. 

PKWB 95-49 6+30 E, 1+40 S; Grab sample of gray limestone with strong quartz- 
carbonate veins at contact with argillite in creek bed. 

PKWB 95-50 5+00 S ,  8+55 E ; North bank of Sheep Creek; Grab of 10 cm massive 
pyrite pod; pod is part of irregular vein-fracture zone in black dolomite. 

PKWB 95-5 1 One km west of grid, elev. 950 m; Grab of siliceous dolomite of quartzite 
with minor quartz and calcite veins. 

PKWB 95-52 0.5 km west of grid in 50 m X 50 m acid leached zone; Grab sample of 
black and white boxwork structures. 

PKWB 95-53 Near # 52; quartz float with traces of cubic galena. 

PKWB 95-54 1+50 E, 1+50 S; Grab sample of pyritic light gray limestone float boulders; 
pyrite occurs as irregular veins and pods to 2 cm; quartz-carbonate veins appears younger. 

PKWB 95-55 5+90 E, 0+45 S; Grab sample of black siliceous argillite and chert or fine 
grained quartzite with traces pyrite; 10-15% boxwork. 

PKWB 95-56 5+85 E, 0+65 N; Grab sample of gray to olive-green phyllite with 
moderate boxwork structures. 

0 

0 

0 



PKWB 95-57 5+60 E, 0+15 N; Grab sample from central part of east kill zone; small 
resistant ridge of quartz-carbonate hosted in gray tuffaceous sediment; traces pyrite. 

PKWB 95-58 6+30 E, 2+00 S; Located in creek bed below east acid leached zone; brown 
coarsely crystalline iron carbonate; occur as crystal growth in fractures in black argillite. 

PKWB 95-75 through PKWB 95- 88 collected from reconnaissance prospecting. 

PKWB 95-75 Grab sample of 5-10 cm gossanous bed at least 3 m long; 5% pyrite hosted 
in tan calcareous shale. 

PKWB 95-76 1 m chip sample of gossanous bed, trace pyrite, strong limonite and 
hematite; minor boxwork structures after sulfides; gray phyllite and black shale in hanging 
wall; brown phyllite below; beds trend 300 /50 N. 

PKWB 95-77 Grab sample of 10 cm thick gossanous hematite in 3-5 m wide 
limestone/dolomite bed. 

PKWB 95-78 10 m east of #77; elev. 775 m; 0.2 m vertical channel sample of pyrite sand 
from small kill zone in black dolomitic limestone. 

PKWB 95-79 10 m east of #78; same gossanous zone of soft black sulfate and gypsum 
with 25% pyrite; pyrite sand appears as irregular veins(?) and pods in broken gossanous 
limestone; local yellow sulhr precipitate; black limestone is overlain by brown grit or limy 
sandstone. 

PKWB 95-80 Grab sample of float boulders of orange quartz-carbonate plus iron 
carbonate altered greenstone(?) with 5% pyrite as irregular veins and pods. 

PKWB 95-81 Elev. 1000 m; Composite sample of 25 m wide light tan to orange 
micaceous phyllite and chert(?) beds; no visible sulfides. 

PKWB 95-82 Elev 750 m; 0.1 m chip across central part of 2 m wide argillic and iron 
carbonate altered greenstone; includes 3 cm py. vein. 

PKWB 95-83 Elev. 810 m; 0.25 m chip across 60-75% pyrite bed within pure sericite 
schist; sulfides are fine grained, laminated to framboidal. 

PKWB 95-83bFloat cobble fiom top of sericite schist; overlain by weakly cemented 
gravel; cobble is 60% py. with fiamboidal texture. 

WKWB 95-6 and 7 are massive pyrite samples from same area. 

PKWB 95-84 75-100 m west of #83; black pyritic sand in gray sericite schist; 50% pyrite 
evidently disintegrating from a pyrite bed. 

0 

a 

0 



PKWB 95-85 Elev. 1125 m; Greenstone and argillic altered greenstone with 5-10% pyrite 
as irregular discontinuous veins. 

PKWB 95-86 West side of Turnagain River; Elev. 770 m; 0.1 m chip of sulfate crust plus 
limonite and traces malachite in gray dolomite at black shale contact. 

PKWB 95-87 Elev. 770 m ; 25 m north of # 86; 0.4 m chip of black shale and cherty 
dolomite with chert(?) pebbles; local sulfate crust; traces diss. py. 

PKWB 95-88 10 m north of # 87; grab of pods of 20% pyrite in tan gritty carbonate 
which also contain 5% py. 

Samples 90 to126 are locate at or near the White Bull Claims 

PKWB 95-90 1+54 W, 0+90 N; 1.9 m channel; tan phyllite with diss. mariposite(?) and 
white clay. 

PKWB 95-91 Cont. from #90; 2.9 m of black siliceous argillite; one 10 cm zone on north 
side may have traces of barite. 

PKWB 95-92 Cont. fiom #91; 4.5 m of tan phyllite; weak limonite on some foliation 
planes. 

PKWB 95-93 1+37 W, 0+86 N; 3.5 m channel of black siliceous shale. 

PKWB 95-94 Cont. fiom # 93; 4.0 m channel of tan phyllite with white clay and green 
mariposite. 

PKWB 95-95 Cont. from # 94; 5.0 m channel of tan phyllite. 

PKWB 95-96 1+20 W, 0+85 N; 5.0 m channel, including 1 m black siliceous argillite and 
4 m tan phyllite with abundant silicate boxwork structures. 

PKWB 95-97 Cont. from #96; 5.0 m channel including two siliceous argillite beds less 
than 0.5 m thick in tan phyllite; weak boxwork. 

PKWB 95-98 Cont. fiom #97; 5.0 m of tan phyllite with weak boxwork, one black 
argillite bed less than 0.5m. 

PKWB 95-99 0+20 E, 0+65 S; Grab sample of outcrop of dolomitic and/or baritic 
microbreccia with 5% diss. py.; probably discontinuous pod near shalddolomite contact 

PKWB 95-1006+15 E, 0+75 S; 1 .O m chip of black graphitic shale, minor limonite and 
one 5 cm quartz vein. 



PKWB 95-101 6+25 E, 0+75 S; 1.2 m chip of black graphitic shale with moderate quartz 
veins(othogona1 to foliation) plus moderate bedding oriented quartz boxwork structures 
after sulfides, 10- 15%. 

PKWB 95-1026+17 E, 0+73 S; 1.0 m chip of black argillite with 20% boxwork 
structures, bedding=305 /60 NE. 

PKWB 95-1036+20 E, 0+60 S; 2.5 m chip across tan quartz-sericite schist with three 5 
cm wide boxwork horizons; bounded by black shale above and below. 

PKWB 95-1041+75 S, 2+00E; Chips of float cobble with 50% py in gray dolomite. 

PKWB 95-105 1+75S, 1+75 E; Collection of 12 float pebbles similar to # 104. 

PKWB 95-106Re-sample of PKWB 95-7; greenish sulfide(?) boxwork or secondary 
accretion at shalddolomite contact. 

PKWB 95-107 10 m east of # 106; grab sample of black boxwork and olive-green 
clay/sulfate crust. 

PKWB 95-108South tributary of Sheep Creek; Float boulder with 5% py. in siliceous 
dolomite with quartz and calcite. 

PKWB 95-109Major creek south of Sheep Creek; elev. 800 m; outcrop of gray rhyolite or 
chert with intense silicification; 10-20% py. along irregular veins and diss.; abundant 
quartz; zone is 10-15 m wide. 

PKWB 95-1 10Elev. 730 m; 2.0 m chip across phyllite with abundant boxwork plus 
yellow-green sulfate crust similar to White Bull Prospect. 

PKWB 95-1 11 0+87 W, 0+65 N; 5.0 m channel sample of black siliceous argillite. 

PKWB 95-1 12Cont. fiom #111; 5.0 m channel sample of tan to gray to olive-green 
phyllite with very strong boxwork structure after sulfides; mariposite common. 

PKWB 95-1 13Cont. from #112; 4.0 m channel of black siliceous argillite. 

PKWB 95-1 14Cont. from # 113; 5.0 m channel of tan phyllite with moderate boxwork, 
strong diss. mariposite. 

PKWB 95-1 15 1+00 N, 2+15 W; 0.5 m chip sample of layered rubbldtalus including 
massive barite, chert, gray phyllite and black sulfate. 



PKWB 95-1 16 1+04 N, 2+10 W; Grab sample of rubbldtalus similar to #115 except chert 
has 5-10% py. 

PKWB 95-1 17 1+05 N, 2+00 W; 2.5 m chip sample of barite, chert and quartz hosted in 
black siliceous argillite. 

PKWB 95-1 180+70 S, 1+90 W; 2.0 m chip of 40% white silicate boxwork in black 
siliceous argillite. 

PKWB 95-1 19 1+15 S, 1+50 W; Grab sample of olive-green sulfate of ferricrete cemented 
black argillite; has surfkial orange crust with dark green matrix. 

P K W  95-1200.5 km west of grid; elev. 850 m; black siliceous argillite with mod. black 
boxwork. 

PKWB 95-1213+00s, 5+90 E; 1.0 m vertical chip in pit; black argillite with mod. 
boxwork underlain by soft iron oxide and clay. 

PKWB 95-1226+95 E, 2+70 S; Grab sample of outcrop of chert and/or fine grained 
quartzite, trace limonite. 

PKWB 95-1233+45 S, 8+60 E; Grab of gray dolomite and dolomite breccia with strong 
silicification, calcite and sericite(?) in matrix. 

PKWB 95-1243+08 S, 8+52 E; Chips of outcrop of black dolomite with numerous quartz 
veinlets . 

P K W  95-1252+95 S, 8+15 E; Grab of outcrop of black dolomite with strong quartz +/- 
calcite. 

PKWB 95-1263+05 S, 8+00 E; Grab of outcrop of dolomite and dolomite-calcite-sericite 
breccia. 

#127 through #137 were collected from the southeast part of the recon area. 

PKWB 95-127Elev. 970 m; 0.1 m chip of 60% pyrite with quartz and sericite hosted in 
soft pliable pure sericite. 

PKWB 95-128Elev. 970 m; 6 m from #127; 60% pyrite with quartz and serkite in soft 
sericite; foliation in pit 280 / 75 N., however entire stream valley shows abundant gravity 
slides. 

PKWB 95-129Elev. 1350-1375 m; East side of ridge; boxwork structures hosted in 
sericite schist adjacent to black argillite trending 300 / 60 SW. 



P K W  95-1305 m from #129; similar parallel boxwork structure. 

PKWB 95- 131 
abundant quartz, lesser sericite, weak iron oxide; background value expected. 

W 

Elev. 1490 m; Grab of rhyodacite or meta-rhyolite; white with 

P K W  95-132Elev. 1550 m; Grab of black boxwork structures from argillite horizon 
which strikes 305 . 

PKWB 95-133Elev. 1420 m.; Grab of brown pinnacle shaped outcrop of meta-tuffite(?) 
similar to orange bands in acid leached zone at White Bull Prospect; 2-3% to locally 30% 
pyrite. 

PKWB 95-134Elev. 880 m; 2.0 m chip sample (true width) of 90% massive fine grained 
pyrite, 10% quartz; pyrite shows framboidal structures and blackening (pyrite?) in matrix 
of pseudo-breccia. 

PKWB 95-135At same location as #134; Select sample of massive pyrite with 510% 
blackened pyrite. 

PKWB 95-136From trench at #134; float boulders of 95% massive, very fine grained, 
hard, cherty (concoidal fractured) pyrite. 

PKWB 95-137From extension of trench at #134; 0.8 m true width on hangingwall side; 
similar 90% pyrite. W 

V 
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