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SUMMARY 
‘cv 

A program comprising linecutting, geological mapping and soil geochemical 
sampling was carried out on the Elf North Group claims between July 23 and August 3, 
1997. The purpose of the program was to assess two areas previously identified as 
prospective, by establishing grids to facilitate detailed geological mapping and soil 
sampling, with a view towards identifying potential drill targets. 

A total of 14.5 line kilometres of linecutting was completed on two grids. A total 
of 6.8 line kilometres were completed on the Ian Creek Grid. On~the Joel creek Grid, 
only the northwestern portion of the grid is included in the Elf North Group, totaling 7.7 
line kilometres. The southeastern portion is described in a separate report. 

A total of 14.5 line kilometres of grid controlled geological mapping were 
completed on the two grids, and a total of 520 soil samples and one rock sample collected 
on Elf North Group claims. 

Exploration on the Ian Creek Grid has identified two parallel horizons of 
prospective siliceous shale, both of which contain barite mineralization. The eastern 
horizon is associated with two high contrast geochemical anomalies. One anomaly, a Pb- 
Zn-Ag multielement response continues southward off the grid, and has been previously 
tested by a drill hole which intersected massive barite. This anomaly should be fully 

w delineated by extending the grid southwards. Both anomalies may warrant additional 
drill testing. 

On the Joel Creek grid, a thick section of Gunsteel shales again contains two 
parallel siliceous shale horizons. The western horizon is the thickest and most 
prospective. Both horizons are associated with multielement soil anomalies, however the 
western horizon has a higher contrast Pb-Zn-Ag (Ba) response, a ferricrete zone and 
remains untested. Two drill holes may be warranted to test this horizon. 



ii 

w 
RECOMMENDATIONS 

1. Extend the Ian Creek grid southeastwards to fully delineate the strong 
multielement soil anomaly near the eastern end of line 160N. 

2. Re-log existing drill core from the Ian Creek grid area to assess the nature 
and extent of barite mineralization intersected in hole 8 1 -E- 11. 

3. Upon completion of Nos. l&2 above, diamond drill all favourable 
geological and geochemical targets. 

4. Test the multielement soil anomaly on line 148N at the baseline on the 
Joel Creek grid and the ferricrete zone near 98+5OE on line 145N by hand 
trenching. 

5. On the Joel Creek grid, drill test the western siliceous shale horizon, in the 
area of strong multielement soil geochemistry. The best targets are lines 
146N and 143N. 
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INTRODUCTION 

The Elf property is located in the Akie River area, southern Kechika trough, in 
northeastern B.C. The property is underlain by a thick succession of black shale and 
chert of the Upper Devonian Gunsteel Formation, Earn Group. The Cirque deposit (30 
MT @ 8% Zn, 2% Pb, 37g/t Ag), located 35 kilometres to the northwest, is hosted by 
these same shales. The Elf property consists of 161 contiguous units and this report 
describes work carried out on the northwestern portion of the property, grouped as Elf 
North Group (96 units). 

During 1997 a program comprising linecutting, grid controlled geological 
mapping and soil geochemistry was carried out on the northwestern portion of the Elf 
property, grouped as Elf North Group. Work was carried out on two grids; the Ian Creek 
Grid and the Joel Creek Grid. The purpose of the program was to establish a grids in the 
Ian Creek and Joel Creek areas where favourable stratigraphy and baritic mineralization 
had been identified in 1995, to allow detailed geological mapping and soil sampling in an 
attempt to locate additional mineralization in this area. 

This report describes the work carried out on the Elf property, Elf North Group 
claims, and provides an interpretation of results obtained. 

LOCATION AND ACCESS 

The Elf property is located on the south slope of the Akie River, approximately 45 
kilometres east-southeast of the village of Fort Ware, B.C. (figure 1). The center of the 
claims are located at latitude 57” 18’ N, longitude 124” 42’ W, on NTS mapsheets 94Fi7 
E&W. 

Access to the property is via helicopter only, with the nearest base located at the 
logging camp of Finbow, 40 kilometres west of the property. Assess to Finbow camp is 
by fixed wing aircraft or barge from the town of Mackenzie, B.C., a distance of 250 
kilometres. The 1997 program was based out of the Finbow Camp located 40 km 
northwest of the property, utilizing helicopter transport to the property on a daily basis. 

The Elf claims cover the steep south slope of the Akie River. Slopes are generally 
heavily timbered with spruce and fir, higher elevations on ridge tops are above tree line. 
Despite heavy timber, slopes are very steep (often 30-50”), with much timber on the 
ground. Elevations on the property vary between 930 and 1600 metres, with several 
steeply incised creek valleys cutting across the predominant northwest topographic 
alignment. 
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CLAIMS 

The Elf property comprises 21 claims totaling 165 units (figure 2). The current 
registered owner of all claims is Cirque Operating Corp. This report concerns a portion 
of these claims, 11 claims totaling 96 units, comprising Elf North Group. Table 1 below 
provides a summary of claim statistics. 

Table 1 
Claim Statistics 

Total: 96 Units 

. Grouped as Elf North Group 

* Expiry of Elf North Group Claims Based on Acceptance of this Report 

PREVIOUS WORK 

The Elf claims were explored between 1978 and 1982 by Cyprus Anvil Mining 
Corporation. Work carried out during tbat period included, geological mapping, stream 
and soil geochemical sampling, linecutting, ortbophoto base map construction, horizontal 
loop EM and diamond drilling. 
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Follow-up of stream sediment anomalies and mineralized float led to the 1979 
discovery of a high grade barite-lead-zinc showing in Elf Creek. Between 1979 and 1982 
a total of 26 diamond drill holes (10,500 metres) were drilled on the property, 23 in the 
area of the Elf Creek Showing and three to test soil anomalies in the northern portion of 
the claims, one of these in the area now covered by the Joel Creek Grid, and two in the 
area now covered by the Ian Creek grid. Significant mineralization was intersected in 
eight holes directly under the Elf showing, with the best being 3.65% Pb, 10.13% Zn, 
27.2 g/t Ag over a true width of 10.9 metres. A further 15 holes drilled in the vicinity of 
the of the showing failed to intersect the mineralized horizon due to bad drilling 
conditions (10 holes), or intersected a barren zone at the targeted horizon (5 holes). Three 
holes drilled to test soil anomalies several kilometres to the northwest, failed to intersect 
significant mineralization. The majority of this drilling was undertaken on what is now 
the Elf South Group of claims. 

In 1995, a program comprising regional scale geological traverses, linecutting, 
soil geochemical sampling and grid controlled geological mapping were carried out by 
Teck Exploration Ltd. 

CURRENT PROGRAM 

During the period July 23 to August 3, 1997 a program consisting of linecutting, 
grid controlled geological mapping and soil geochemical sampling was carried out on 
two grids within the Elf North Group claims. On the Ian Creek Grid, work comprised 
establishing a grid in an area previously identified as being geochemically anomalous 
(Roberts, 1979). At Joel Creek, approximately 3 km to the southeast, a grid was 
established to cover an area of favourable stratigraphy containing barite mineralization 
identified in 1995 (Farmer, 1995). Only a portion of the Joel Creek grid is reported on 
here, the northwest portion, located on the Elf 13 claim (figure 3). The remainder of the 
grid is covered in a separate report on the Elf South Group of claims. The claim boundary 
marking the limit of work described here is indicated on all grid maps (figures 6 and 1 l- 
14). The purpose of the program was to attempt to locate significant mineralization or 
proximal stratigraphy which may warrant drill testing on both the Ian Creek and Joel 
Creek grids. A total of 14.5 line kilometres of linecutting and geological mapping were 
completed, and 520 soil samples, along with one rock chip sample collected as part of the 
1997 program. Geology and soil geochemical results are plotted on 1:2500 scale grid 
maps included as figures 5 to 14. 

LINECUTTING 

Linecutting was carried out by Twin Mountain Enterprises Ltd. of Whitehorse, 
YT. Linecutting on Elf North Group claims in 1997 consists of a total of 14.5 line 
kilometres, including 6.8 line kilometres on the Ian Creek Grid and 7.7 line kilometres on 
the northwestern portion of the Joel creek Grid. On the Joel Creek Grid only the portion 
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of the grid located northwest of the Elf 13 claim boundary is included for assessment and 
described here. This includes portions of lines 14ON to 143N, all of lines 144N to 15 1N 
and the baseline from 140N to 15 1N. On both grids baselines were established at an 
azimuth of 300” with crosslines run at an azimuth of 030’ and spaced 100 metres apart. 
All lines were cut using a power saw. Azimuths were turned off using a brunton compass 
and maintained utilizing sight pickets. Distances were chained and slope corrected. 
Stations were established every 25 metres on cross lines and the baseline and are marked 
by wooden pickets with metal tags. The linecutting was done from July 23 to August 1, 
1997 (9 days). Grid locations are shown on figure 3 and accurate grid lines are plotted on 
figures 5 to 14. 

GEOLOGY 

A.~egional (Figure 4) 

The best description of the geology of the Gataga district - Akie River area, 
including the Elf property area is provided by Ma&tyre (1981, 1992). 

The Elf property is located within the Rocky Mountain Fold and Thrust belt of 
northeastern B.C. The property is located within Paleozoic, miogeoclinal basinal facies 
rocks of ancestral North America affinity (MacIntyre, 1992). These rocks were deposited 
in the Kechika Trough, a southeast extension of the Selwyn Basin, and are bounded to the 
east by platformal carbonates of the Macdonald Platform and to the west by carbonates of 
the Cassiar Platform. The Kechika Trough is underlain by predominantly elastic rocks, 
ranging from Proterozoic to Triassic in age which form a northwest trending linear belt. 
The Elf property is underlain by black shale, siliceous shale and chert of the Gunsteel 
Formation, Lower Earn Group, of Upper Devonian age. The Stronsay (Cirque) deposit, 
located 30 kilometres to the northwest (38.5 mt @ 8.0% Zn, 2.2% Pb, 47.2g/t Ag), is 
hosted by the same Gunsteel Formation shales. Northeast directed compression has 
resulted in complex thrusting and related folding, resulting in difficult srtatigraphic 
correlation. 

Cyprus Anvil Mining Corporation carried out extensive work on the Elf property 
during the period 1978-1982, including regional and detailed mapping and diamond 
drilling. From this work a showing was discovered near Elf creek, consisting of 
laminated massive barite and galena, named the Elf Showing. This showing is associated 
with black, siliceous shale. 

B. Property Geokgy - 1997 Work 

Geological mapping in 1997 included, detailed grid controlled mapping on two 
grids, the Ian Creek and Joel Creek grids, comprising 6.8 line kilometres and 7.7 line 
kilometres, respectively. Mapping was facilitated by traversing grid lines and areas 
between lines and outcrops or other features were plotted in relation to the nearest grid 
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station, Geological mapping was carried out between July 28 and August 1, 1997. A 
single rock sample was collected during the course of mapping. Geology for the Ian 
Creek grid is plotted on figure 5 and for Joel Creek Grid, on figure 6. 

The Gunsteel sequence on the property trends in a northwest - southeast manner 
across the claims and is bounded to the southwest by Silurian calcareous siltstone, which 
has been thrust northeastwards onto the younger Gunsteel shales. To the northeast the 
Gunsteel shales are overlain by a siltstone/shale package termed by previous operators as 
the Conundrum Siltstone. The nature of the contact is not clear, but likely is a fault. 

Gunsteel shales form a belt several hundred metres thick on the property, however 
structural repetition is likely. Mapping in 1997 has recognized five distinctive 
subdivisions based on lithology, but relative stratigraphic relationships are unknown. The 
subdivisions include; silty, fissile shales (unit 3e), siltite laminated shale (unit 3d), chert 
(unit 3~). black “speckled” shale (unit 3b) and siliceous, graphitic shale (unit 3a). 
Siliceous graphitic shale of unit 3a is the host to mineralization at the Elf Showing, in the 
southern portion of the property. A description of lithological units is included in the 
“Lithology” section below. These different lithologies are distinctive in the field, 
however contacts are gradational resulting in areas with characteristics of more than one 
lithology. and several outcrops are often necessary to distinguish litbological units. 

The shales have a general northwest strike with shallow to moderate dips to the 
southwest. Cleavage is generally subparallel to bedding but usually has a steeper, 
subvertical dip. Locally variable strikes and dips indicate complex structure, in terms of 
both folding and faulting. Small scale (10’s of metres), tight to isoclinal, often overturned 
folds are common. Cliffs near the Joel Creek Showing show a variety of low to high 
angle faulting with offsets varying from a few centimetres to tens of metres and more. 
These faults are difficult to recognize anywhere other than cliff faces. 

On the Ian Creek grid (figure 5), bedrock exposure was found to be poor, except 
along Ian Creek, on lines 160N and 161N and, along the northeastern portion of the grid, 
where bedrock is fairly well exposed. The Ian Creek Grid is underlain entirely by shales 
of the Gunsteel sequence (Unit 3). Siltstones of units 2 and 4 are not exposed in the grid 
area. confirming that the Gunsteel sequence is in excess of 600 metres wide in this area. 

Although bedrock is fairly well exposed in portions of the grid area, the outcrops 
tend to be small and not well exposed, lending some difficulty to obtaining bedding and 
cleavage measurements. Lithologies tend to strike southeast (120-130”) with cleavage 
subparallel. Dips are to the west and variable. Two main bands of siliceous shale of unit 
3a are present, trending across the grid separated by 300-400 metres of generally silty 
shale of unit 3e. One band roughly parallels the baseline, while the other occurs along the 
northeastern end of the lines, A poorly exposed third band is present between the other 
two. It is not clear whether these bands represent separate horizons or fold repetitions of 
a single horizon. Multiple bands (horizons?) of siliceous shale were not recognized by 
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previous operators and may have implications for the location and delineation of 
mineralization. 

Nodular to laminated barite hosted by black siliceous shale was identified in two 
locations along Ian Creek, near the end of line 166N and, along the baseline between 
lines 165N and 166N. The exposure along the baseline was sampled (#51254), and 
although not anomalous in Pb, Zn or Ag, graded 24% Ba over 1.5 metres. The sample 
location and results are plotted on figure 5. Barite nodules and minor pyrite were 
observed in several localities, generally within siliceous shale. 

Siltite laminated shale (Unit 3d) was identified in two locations, near 103E on line 
16 1 N and, near 99E on lines 160N and 161N. In both cases poor exposure prevented 
tracing the lithology any distance. Two exposures of black speckled shale (Unit 3b) were 
identified near 102+50E on line 160N, but could not be traced any distance. 

On the Joel Creek Grid (figure 6), located approximately 3 kilometres southeast of 
the Ian Creek Grid, 7.7 line kilometres of mapping were carried out over the northwestern 
portion of the grid, northwest of the Elf 13 claim boundary. Only work carried out 
northwest of this claim boundary is discussed here. Results for the entire grid are shown 
on figure 6 for completeness however the southeastern portion of the grid is the subject of 
a separate report. 

Mapping on the northwestern portion of the Joel Creek Grid has shown that nearly 
the entire grid area is underlain by Gunsteel Formation shales (unit 3). The contact with 
Silurian dolomitic siltstone of unit 2 is located approximately 100 metres towards grid 
east of the baseline on line 141N and previous mapping (Farmer, 1995) has shown that 
the same contact lies approximately 50 metres west of the baseline near 15ON. Bedding 
in the grid area has a fairly consistent strike of 120-130” with moderate dips to the west. 
Cleavage. though locally variable, has a strike subparallel to bedding with steep west dip. 
Outcrop exposure is reasonably good, particularly in the northern and eastern portions of 
the grid. 

Two belts of siliceous shale (unit 3a) were identified and bedding/cleavage 
relationships do not suggest a fold repetition. The western belt occurs near the baseline at 
the northern end of the grid, swinging into the center of the grid southwards. This belt is 
on the order of 200 metres wide at the north end, thinning to about 50 metres 
southeastwards. This belt of siliceous shale is interbedded with black, ribbon bedded 
chert, is locally strongly graphitic, with disseminated pyrite, barite nodules and 
concretions. Hydrozincite was recognized in two locations. Between lines 147N and 
145N ferricrete rubble and subcrop were identified, possibly indicating the presence of 
significant sulphide mineralization. Silty shales of unit 3e are exposed west of this 
siliceous shale horizon, which are variably siliceous near lines 15ON and 15 lN, possibly 
indicating they are interbedded with unit 3a in this area. 



7 

The eastern belt of siliceous shale is located 200 to 300 metres to the east, 
separated by siltite laminated shale of unit 3d and silty shale of unit 3e. This horizon is 
much more weakly siliceous and is often interbedded with silty shale of unit 3e and 
speckled shale of unit 3b. Previous mapping (Farmer, 1995) had suggested a discrete unit 
of spotted shale in this area, however detailed grid mapping now indicates that spotted 
shales only occur as interbeds in a dominantly siliceous shale sequence. Of the two, the 
western horizon of unit 3a seems far more prospective as a host to mineralization. 

A previous drill hole, collared at approximately 1OOE on line 143N and drilled 
towards grid east tested the eastern horizon of siliceous shale and did not encounter 
significant mineralization. The western horizon remains untested. 

Direct evidence for folding was not identified in the mapped area. 

C. Litholoq 

The following section describes lithologic units used on geological maps included 
in this report. Units are numbered from stratigraphically lowest to highest, although 
stratigraphic relationships within the Gunsteel Formation are not known at this time. 
Contacts between units belonging to the Gunsteel Formation (3a-3e) are gradational. 

UNIT 1 - ORDOVICIAN STRATIGRAPHY 

This unit includes limestone (Unit la) and matic volcanic rocks of the Ospika 
Volcanics (Unit lb). Unit la consists of massive to thick bedded grey limestone forming 
prominent ridges and cliffs in the southeastern portion of the property. The age of the 
limestone is uncertain, but because it occurs in the same thrust panel as Ospika Volcanics 
is considered to be Ordovician. Unit 1 b consists of limonitic to ankeritic weathering, 
carbonate-rich, matic volcanic flows and breccias. Rocks of Unit 1 are exposed in a 
thrust panel in the southeastern comer of the Elf claims, and are not exposed in the 
northern portion of the property, which is the subject of this report, and will not be 
discussed further here. 

UNIT 2 - SILURIAN SILTSTONE 

This is a distinctive package of rocks, including several lithologies which have not 
been subdivided. The most common and distinctive lithology consists of brown to buff 
weathering doiomitic siltstone. The siltstone varies from thin to thick bedded and locally 
contains thin interbeds of grey calcareous, shale. Occasionally, dark grey massive 
limestone is present as beds varying from a few centimetres to several ten’s of metres 
thick. A lithology consisting of light grey calcareous mudstone containing 70% grey 
“pancake shaped” discontinuous limestone beds to 10 centimetres thick is also present 
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locally. Rocks of Unit 2 have been thrust in a northeast direction over Devonian Gunsteel 
w stratigraphy. 

UNIT 3 - GUNSTEEL SHALES 

Gunsteel shales are Upper Devonian in age and consist of grey to black shale, 
mudstone and chert. The sequence is host to Sedex Pb-Zn-Ag-Ba mineralization 
throughout the Kechika Trough and Selwyn Basin. Geological mapping on the Elf 
property has recognized five subdivisions within the Gunsteel shales, here designated as 
units 3a to 3e. 

Subunit 3a consists of siliceous, graphitic black shale which locally contains 
carbonate concretions, nodular barite and/or disseminated to laminated pyrite. This 
subunit is the direct host to mineralization on the property. Due to the very siliceous to 
cherty nature of these rocks they tend to be non-fissile, in spite of being intensely 
graphitic and strongly cleaved. In addition, when present, concretions, barite nodules and 
pyrite laminations make this subunit readily identifiable. Carbonate concretions vary 
from less than one centimetre to in excess of one metre in diameter. Generally small 
lenses of black chert are often interbedded with the siliceous shales. 

Subunit 3b consists of a very distinctive massive, black, silty shale containing 

w abundant, pinhead sized grey spots, lending a speckled appearance to the lithology on 
fresh surface. Composition of the spots is not known but is most likely barite. Speckled 
shale of subunit 3b locally seems to form a readily mappable lithological unit, but in 
other areas occurs only as interbeds in other units. On the Joel Creek grid, speckled or 
spotted texture has been identified in siltstone and shale of unit 4 locally, perhaps 
suggesting that the texture may be a later (alteration or metamorphic?) event. 

Chert (subunit 3c) is present, locally, throughout the Elf property. It occurs as 
interbeds a few tens of centimetres thick within siliceous shale of subunit 3a and as a 
distinct lithology 10 to 20 metres thick within and adjacent to subunit 3a. Cherts are also 
present far removed from siliceous shale stratigraphy where they form discrete horizons 
within smite laminated shales of subunit 3d or silty shales of subunit 3e. As such they do 
not appear to be restricted to a particular portion of stratigraphy, but rather occur 
throughout the Gunsteel stratigraphy. Cherts are black and vary from massive to thinly 
bedded. Thinly bedded varieties contain millimetre scale shale interbeds, producing a 
“ribbon bedded” texture. They are characteristically rusty weathered on fracture surfaces 
due to a minor content of disseminated pyrite. Chert horizons can seldom be traced for 
any distance along strike, suggesting a discontinuous nature to their presence. 

Subunit 3d consists of a grey to black, siltite laminated shale. Siltite laminations 
are light grey in colour and a few millimetres to one centimetre thick, often imparting a 

w 
striped appearance to shales. This texture is best recognized on weathered surfaces. 
Rocks of subunit 3d are always non-siliceous, and often silty looking. They are 
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commonly very tissile in outcrop and are generally associated with undivided shale of 
subunit 3e. Siltite laminated shales are always distal from mineralization and combined 
with silty fissile shale of subunit 3e probably form the bulk of Gunsteel stratigraphy. 

Unit 3e includes silty, fissile grey to black shales to mudstones. These shales are 
non-siliceous and non-graphitic. They often have a “silty” appearance and may locally 
grade into siltstone or mudstone. A ubiquitous slaty cleavage is particularly well 
developed in unit 3e, producing commonly fissile shale, locally to the point of paper thin 
plates. Unit 3e includes all undivided Gunsteel shales. 

UNIT 4 - CONUNDRUM SILTSTONE 

Unit 4 overlies the Gunsteel shales but is likely still of Upper Devonian age. This 
unit probably correlates with the Conundrum Siltstone as described by Cyprus Anvil 
geologists (Roberts, 1979; Jefferson, 1980), and consists of a siltstone dominant 
sequence. Main rock types include; grey, brown, to black weathering, grey to black, 
thick bedded (2-50cm) siltstone. Locally, grey shale interbeds produce a well bedded 
siltstone- shale lithology. Occasional coarser, gritty beds may be present. The siltstone 
and shale are often, but not always, mildly calcareous. Contact relationships between 
units 3 and 4 are not known however, bedding reversals across the contact suggest a fault 
or unconformity. There is some suggestion of a broad transition between upper Gunsteel 
Fm. and Conundrum siltstone. This transition is in the form of increasing siltstone 
content towards the top of the Gunsteel Fm., becoming siltstone dominant in Unit 4. 
Additional work is necessary to confirm this however, if correct, may be indicative of a 
marine regression in the uppermost Devonian, allowing a rapid influx of coarser elastic 
material. The position of unit 4 to the east of the Gunsteel sequence (west dipping),‘also 
suggests a regional unconformity or structural emplacement. 

D. Mineralization 

One significant showing was previously known on the Elf property, the Elf 
Showing discovered by Cyprus Anvil Mining Corp. in 1979. A second, baritic 
occurrence was discovered in Joel Creek in 1995 (Farmer, 1995). The following showing 
descriptions are from Farmer, 1995. 

The Elf Showing, located on the Elf Grid and mapped in detail in 1995 consists of 
massive, well laminated barite at least four metres thick, originally exposed in three 
trenches and several pits. The barite is host to considerable galena as disseminations and 
thin (~2 cm, max 10 cm) massive laminations, as well as minor pyrite and trace 
sphalerite. Additional hand trenching in 1995 extended the known surface strike length 
of the showing to 50 metres. Mineralization is overlain and underlain by siliceous black 
shale. Concretion bearing shale is present in the structural hanging wall and a greenish, 
sericitic shale is locally present in the structural footwall. Barite nodules are also present 
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for at least 10 metres above and below mineralization. Locally, the immediate footwall to 
mineralization, particularly at the northwest end, is a coarse, crystalline calcite vein, up to 
several metres thick, often containing patchy recrystallized galena and sphalerite. The 
veining may be indicative of a fault on the footwall side of mineralization. Bedding / 
cleavage relationships suggest the mineralization is on the west limb of an overturned 
antiform. To the west, within 50 metres, Silurian siltstone has been thrust over the 
Gunsteel package containing the mineralization. On surface, mineralization grades up to 
0.22% Zn, 10.46% Pb, 22.58 g/t Ag over 4.0 metres. 

The Joel Creek Showing (Figure 6) was discovered in 1995. Mineralization is 
exposed in a cliff on the northwest side of Joel Creek, and consists of beds of nodular to 
blebby barite (5-20%) and laminated pyrite (lo-30%) within black, graphitic, siliceous to 
cherty shale. The mineralized zone is approximately 4 metres thick. Individual barite- 
pyrite beds are lo-20 cm thick. The mineralized zone forms a gossan, enhanced by two 
Fe-seeps which seem to drain a high angle fault two metres into the hanging wall. The 
mineralized zone is also characterized by abundant hydrozincite and hemimorphite 
surface coatings. Bedding strikes 110” to 120” and dips 60” to the southwest. The 
hanging wall to mineralization consists of a thick succession of black siliceous to cherty 
shale containing occasional concretions to 10 cm, as well as local mm-scale pyrite 
laminations and barite nodules. The footwall to minerahzation is a grey to black, silty, 
well laminated shale also containing local mm-scale pyrite laminations and barite 
nodules. The sequence is cut by a series of high angle faults, subparallel to either 
bedding or cleavage which have a west side down or, left lateral (strike slip) sense of 
movement. 

Mapping in 1997 discovered a new baritic occurrence, similar to the Joel Creek 
occurrence described above, in Ian Creek. Here, siliceous shale is host to nodular barite 
and barite laminations a few centimetres thick. Minor disseminated pyrite is locally 
present. The baritic interval is approximately 10 metres thick and a sample over 1.5 
metres graded, 24% Ba, but was net anomalous in Pb or Zn. 

GEOCHEMISTRY 

A total of 520 soil samples and one rock chip sample were collected as part of the 
1997 exploration program, comprising 246 soil samples and one rock sample from the 
Ian Creek Grid and 274 soil samples form the northeastern portion of the Joel Creek grid. 
Soil samples were collected at 25 metre intervals along grid lines and at 50 metre 
intervals along the baseline. An attempt was made to sample the “B” soil horizon 
whenever possible. Soil development was generally good on both grids. A hand type 
soil auger was utilized for soil collection and proved effective for penetrating talus and 
reaching deep “B” horizons in some areas. Sampling was carried out between July 27 
and August 2, 1997. 
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All samples were placed in Kraft paper bags and sent to Cominco laboratories in 
Vancouver, B.C. for analysis, where all were analyzed for Pb, Zn, Ag, and total Ba. 
Sample locations and results for Pb, Zn, Ag, Ba are shown on figures 7-10 for the Ian 
Creek Grid and figures 11-14 for the Joel Creek Grid. Complete results are listed on the 
Certificates of Analyses located in Appendix III. Analytical procedures are included in 
Appendix IV, and Soil Sample Descriptions in Appendix V. 

The following section provides an interpretation and description of the 
geochemical results. Figures 7-14 show plotted values for the elements Pb, Zn, Ag and 
Ba respectively and anomalous values have been contoured. Grid station numbers are the 
sample numbers and as such, a separate sample location map is not included. The 
anomalous threshold was determined by visual examination of the plotted data. A 
background was estimated and the anomalous threshold was selected at two times the 
estimated background. Experience in the belt has shown that discrimination of anomalies 
by visual examination of data is an effective method of determining anomalous 
thresholds for soil geochemical data. Threshold values for the Ian Creek Grid are; Pb - 
75ppm, Zn - 1 OOOppm, Ag - 1 .Oppm and Ba - 7500ppm and for the Joel Creek Grid; Pb - 
1 OOppm, Zn - IOOOppm, Ag - 1 .Oppm and Ba 8000ppm. 

Soil results for the Ian Creek Grid show are dominated by two striking, high 
contrast Pb anomalies. The first is located near the northeastern edge of the grid between 
lines 164N and 168N, and is comprised of two lobate forms which could represent two 
discrete anomalies. Maximum values exceed 200ppm against a background of about 
40ppm. Strong Ba (to 20,OOOppm) and weak Ag (to 3ppm) anomalies are coincident with 
the Pb response. The second anomaly is located between 103E and 104E on lines 160N 
and 161N, and trends southeastward off the grid. Maximum values exceed 900ppm Pb 
and the anomaly is coincident with a strong Zn response (to 18,900ppm) and weak Ag 
(>2ppm). Both anomalies are associated with the eastern siliceous shale horizon. Two 
previous drill holes were collared near L160N and drilled towards grid east. The first was 
collared near the end of the line and would not have tested the soil anomaly nor the 
siliceous shale horizon. The second, collared near 102E on L160N should have tested the 
anomaly as well as the favourable stratigraphy. This hole did not clearly explain the Pb 
and Zn anomaly, but did intersect semi-massive to massive barite minerahzation. Drill 
holes are plotted on the geology map (figure 5). Further work is warranted to trace the 
anomaly southeastwards and to test the strike and dip extent of the barite mineralization. 

A narrow, linear Ba anomaly is present at about 1OlE between lines 164N and 
169N and a weak Ag response is coincident with the northern portion of the Ba anomaly. 
The anomaly follows the eastern contact of the western siliceous shale horizon, and likely 
indicates the presence of barite. Lack of a Pb or Zn response does not make this anomaly 
a priority for follow-up. 
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A circular, high contrast Ba anomaly (to >28,00Oppm) is present west of the 
baseline on line 165N. There is weak, erratic Pb, Zn, and Ag associated with the area 
anomalous in Ba. Outcrop was not located in this area, however more detailed sampling 
and prospecting may be warranted to look for a local source. 

B. Joel Creek Grid (Fimres 11-141 

On the Joel Creek Grid, soil quality is generally very good, with good BF 
horizons developed over much of the area. The BF horizon is often found at moderate 
depths however, often >3Ocm. Where a good BF was not present samples were collected 
from a light to medium brown B horizon of a grey to brown C horizon with abundant 
locally derived fragments. 

Pb geochemistry (figure 1 l), displays five main anomalies. Anomaly 1 is a linear 
anomaly located along the northeastern end of lines 143N to 148N and continues 
southwards out of the area covered by this report, towards Joel Creek. Maximum value 
exceeds 6OOppm and a weak Ag anomaly (to 3ppm) is coincident. The anomaly is 
slightly east of and downslope of the eastern siliceous shale horizon. This anomaly has 
been tested by a previous drill hole near L143N, with negetive results. 

Pb anomaly 2 is located near the eastern end of line 15ON and may be related to 
anomaly 1 although it plots as a single line response. This anomaly is very high contrast 
(to >l 100ppm) and is coincident with a strong Ag (68ppm) and weak Ba (11,OOOppm) 
response. This anomaly is located in flat, boggy ground with no obvious source. 

Pb anomaly 3 is located between 1OOE and 1OlE on lines 149N and 15ON, and is 
circular in shape. The response is low contrast (max. 2OOppm), but is coincident with the 
north end of a broad Zn anomaly which exceeds 4000ppm in this area. Bedrock in the 
area is unmineralized siltite laminated shale. This anomaly may be transported as 
topography is steep and pyritic/baritic shales are located within 100 metres upslope. 

Pb anomaly 4 is a small circular one line response located near 98+25E on line 
150N. Maximum value exceeds 600ppm and it is coincident with weak Zn (2000ppm) 
and Ag (1.5ppm) anomalies. Exposures underlying this anomaly are mineralized with 
nodular barite and hydrozincite. 

Pb anomaly 5 is a large, high contrast anomaly extending from 98E on line 142N 
to the baseline at 15ON. This anomaly parallels the western contact of the western 
siliceous shale horizon, and exceeds 1OOOppm on line 148N and 500ppm on line 142N. 
A weak Ba (11 .OOOppm) and moderate Ag (3-4ppm) response is coincident on the 
baseline at 148N and 150N. From line 142N to 146N a strong Zn response is parallel to 
and located just downslope from the Pb anomaly. Zn exceeds 11,OOOppm on L146N and 
6000ppm on Ll43N. Small, weak Ag is coincident with Pb and Zn on line 146N and 
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lines 142-143N. This is a strong, multielement response related to prospective siliceous 
bw shale stratigraphy, and is untested. 

A strong Zn anomaly extends from line 145N between 98E and 99E, southwards 
past line 142N and out of the area covered by this report. The anomaly exceeds 5000ppm 
on line 145N at its upslope termination, where it overlies a subcropping ferricrete zone. 
The ferricrete could be the source and should be examined further. 

CONCLUSIONS 

A program including linecutting, geological mapping and soil geochemical 
sampling was undertaken on the Elf North Group claims in 1997. The program 
comprised 14.5 line kilometres of linecutting, and geological mapping and 520 soil 
samples carried out on two grids, the Ian Creek Grid and the northwestern portion of the 
Joel Creek Grid. Work was carried out between July 23 and August 3, 1997. 

Exploration on the Ian Creek Grid has identified two parallel horizons of 
prospective siliceous shale, both of which contain barite mineralization. The eastern 
horizon is associated with two high contrast geochemical anomalies. One anomaly, a Pb- 
Zn-Ag multielement response continues southward off the grid, and has been previously 
tested by a drill hole which intersected massive barite. This anomaly should be fully 

w 
delineated by extending the grid southwards. Both anomalies may warrant additional 
drill testing. 

On the Joel Creek grid, a thick section of Gunsteel shales again contains two 
parallel siliceous shale horizons. The western horizon is the thickest and most 
prospective. Both horizons are associated with multielement soil anomalies, however the 
western horizon has a higher contrast Pb-Zn-Ag (Ba) response, a ferricrete zone and 
remains untested. Two drill holes may be warranted to test this horizon. 
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APPENDIX I: 

COST STATEMENT 



ELF NORTH GROUP 
COST STATEMENT 

1. Linecutting (Twin Mountain Enterprises, July 23-Aug.1) 

2 men for 2 days (July 23-24) @ $260.00 each.. ....................................... $1,040.00 
4 men for 1 day (July 25) @ $260.00 each.. .............................................. $1,040.00 
4 men for 2 days (July 27, 28) ................................................................... $2,080.00 
2 men for 2days (July 29, 30) .................................................................... $1,040.00 
6 men for I day (July 31) @ $260.00 ........................................................ $1,560.00 
4 men for 1 day (Aug. 1) ............................................................................ $1.040.00 

Subtotal ............................................................................. $7,800.00 

2. Geology and Geochemistry 

a) Geologist (R.Farmer) (July 28-Aug.2), 6 days @ $300.00/day.....$1,800.00 
‘4 Geologist @Smith) (July 28-Aug.2), 6 days @ $250.00/day .%l.ioO.oo 
C) Soil Samplers(Twin Mtn)(July 27-Aug.2),7 days@$260.00/day ..$1,820.00 

Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $5,120.00 

3. Analytical (Cominco Laboratories, Vancouver) 

520 soil samples (Pb,Zn,Ag,Ba) @ $8.00 each .................................. .R4.16O.OC 
1 rock chip sample (Pb,Zn,Ag,Ba) @ $8.00.. ................................................... $8.00 

Subtotal ............................................................................ S 4J68.00 

4. Helicopter (Northern Mtn. Helicopters) (July 23-Aug.2) 

a) A-Star, 17.95 hrs. @ $875.OO/hr.. ................................................ $15,7Ub.25 
b) Fuel, 3400.5 litres @ $l.lS/litre .................................................... $3,910.57 

Subtotal ........................................................................... $19,616.82 



5. Accommodation (Room & Board) (Finbow Camp) 

July 23 - Aug. 2, 1997 
80 mandays @ $96.30/manday _................................................................. %7,704.00 

6. MoblDemob (Proportionate Share) 
4 Personnel (Aug.3) 

(R.Farmer & S.Smith) 1 day @ $550.00 ,......................................... $550.00 
7 men (Twin Mtn.)(6 cutters & 1 Soiler) 1 day @ $910.00 . . . . . . . . . . . . . $910.00 

b) Fixed Wing Charters (Williston Lake Air) 
113 of 4 flights (MacKenzie-Finbow) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1,460.00 

Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . %2,920.00 

7. Report and Drafting 

4 

b) 

Interpretation & Report Writing 
5 days @ $300,00/day. ................................................................... $1,500.00 

Drafting, 3 days @ $lOO.OO/day ....................................................... $300.00 

Subtotal ............................................................................ $1,800.00 

Total Cost of Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . %49,128.82 



APPENDIX II: 

STATEMENT OF QUALIFICATIONS 



I, Randy Farmer, do hereby certify that: 

1) 

2) 

I am a geologist and have practised my profession for more than 17 years. 

I graduated from Lakehead University in Thunder Bay, Ontario with an Honours 
Bachelor of Science degree, (Geology), in 1980. 

3) I conducted the exploration program on the Elf Property, interpreted the results. 
and authored the report contained herein. 

4) All data contained within this report and conclusions drawn from it are true and 
accurate to the best of my knowledge. 

5) I hold no personal interest, direct or indirect, in the Elf Property or its results. 
which is the subject of this report. 

6) I am a Professional Geoscientist registered in the Province of British Columbia 
(Registration No. 20192). 

Randy Farmer, P. Geo. 
District Manager, Kamloops 
October, 1997 
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APPENDIX IV: 

ANALYTICAL PROCEEDURES 
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COMINCO BXPLORAl’lON FlES%Ra history 
ANALYTICAL IUFTHODS PERFORMED ON TECK SAIUM 

Reverse Aqua Regia I AAS (Cu. Pb. Zn analysis) 

0.5 grams per sample is weighed into clean dry test tubes. 1 mL of 
concentrated Nitric acid and 3 mL concentrated Hydrochloric acid are 
added. Test tubes are placed on a sand bath at 90:. -. 95O for 3 hours 
and shaken at intervals of 20 minutes, Samples are cooled to room 
temperature then diluted to 20 mLs with de-ionized distilled water. 
Solids are given time to settle. The samples are then analyzed on a 
Atomic Absorption Spectrophotometer. Quality control standards are 
inserted every 15 samples and repeats every 10 samples. 

X-RAY FLUORESCENCE I LOOSE POWDER (Ba - pressed pellet) 

5 grams of 100 - 200 mesh sample are milled with 6 grams Boric 
acid for 3 minutes. The milled samples are then pressed at a pressure 
of 20 tonnes per square inch for 50 seconds to produce 40 mm 
pressed pellets. Different excitation X-ray tubes are employed to 
analyze different trace elements to try to get the maximum intensities 
and high resolution with overlapped element peaks. All trace element 
analysis calibration curves are set up by using oommericial standards. 
Compton scattering calculation is used to compensate absorption and 
anhancement effects. Every 25 samples prepared includes 1 repeated 
sample and every 10 samples analysed includes running ‘I commerical 
standard. 



APPENDIX V: 

SOIL SAMPLE DESCRIPTIONS 



w DEPTH: 

THICKNESS: 

HORIZON: 

COLOUR 

LH. 

AH. 

AE. 

BH. 
BF. 
BT. 
BG. 
BM. 

SOIL SAMPLE FORMS - COLUMN DESCRlPTlQN 

Top of sample interval (cm) 

Thickness of samples interval (cm) 

Leaf, humus layer, un&composed vegetation lying on the ground surface (do not 
sample) 
Dark grey to black, organic - rich mineral horizon usually no deeper than 15cm 
from the surface (do not sample) 
Grey to white (occasionally brown) leachedj,&etBf Horton near ground surfaca. 
usually sandy; accompanied by BF or BT horizon at depth (do not sample) 
Black, organic-rich mineral horizon at depths greatar than 15cm (do not sample) 
Red-brown, iron-rich horizon 
Brown. clav-rich horizon 
Horizon which is water-saturated most of the year, MentNed by- mottles 
Brown horizon which is only slightly different in appearance from Underlying parent 
material 

Cl, C2, C3, etc. Parent materfaf for soil 
CA. White calcium carbonate precipitate in C horizon 
01, 02, 03, etc. Bog sample at various depths. 
TF. Talus fines 

LB - Llghl Brown BL - Black 
MB - Medium Brown YO - Yellow 
DB - Dark Brown GA - Grey 
RB - Red Brown RD - Red 
YE - Yellow Brown WH - White 
MO - Mottfed Red Brown (Red Brown Patches) 

PARTlCLE SIZE: Sand/Silt/Clay 

% FRAGMENTS: Estimated % Fragments 

FRAGMENT ROUNDNESS: WR - Wall Rounded 
SR _ Sub Rounded 
SA - Sub Angular 
VA - Very Angular 

FRAGMENT COMPOSITION: M Mafic Vdcanic 
F Felsic Volcanic 
I Intrusive 
A Argiliiie 
S Sediment 
SS SedciteSchist 
L Umestone 
MM Mineralbed 

SLOPE: Estfmated local slope in degrees 

SEEPAGE: Indicate with a ‘s’ lf sample is a seepage zone 

COMMENTS: 
‘CI’ 

Till, outwash. residual; details on any of the above 
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