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SUMMARY 

The 563 unit Starr property is located in the southeastern Yukon, approximately 80 kilometres 
southeast of Ross River, within the St. Cyr Range of the Pelly Mountains. Property access is via 
helicopter from the Ketza River Mine airstrip, approximately 30 kilometres from the centre of the 
property. Pathfinder Resources Ltd. staked the property, and have since optioned it to Petra Resource 
Corp. 

The Starr claims were staked in 1997 after Atna Resources Ltd.'s drill hole discovery on the Wolf 
deposit, in which Atna intersected 25.2 metres of massive sulphides that graded 6.9% zinc, 2.8% lead, 
and 138.6 g/t silver. Upon release of this news, Pathfinder embarked on an aggressive staking program, 
acquiring all of the McNeil belt of felsic volcanic rocks in the St. Cyr Range. In the fall of 1997, a brief 
three-day reconnaissance examination of the Starr property was conducted, and later that fall, an 
airborne electomagnetics, magnetometer and VLF-EM survey was flown by on behalf of all the claim- 
holders in the McNeil Belt. Examination of the property confirmed the potential for the Starr property to 
host VMS mineralization similar to that of the Wolf deposit. Numerous strongly pyritic, gossanous 
exposures, similar to those present at the Wolf, were noted on the Starr property. A zone of laminated 
barite and pyrite, and a 1.2 metre thick zone of massive pyrite was discovered at one gossan. Airborne 
survey interpretation defined a number of electromagnetic targets on the property. In 1998, Petra 
Resource Corp. undertook a program consisting of prospecting, mapping and rock, soil and silt 
geochemistry to evaluate the felsic stratigraphy and the gossans hosted within it. 

The McNeil Belt stratigraphy is composed of Mississippian age volcanics, of trachyte composition, 
with intercalated mudstones, tuffaceous mudstones and minor chert. Mafic volcanics cap the stratigraphic 
sequence on the Starr property. Trachyte flows and tuffs are generally strongly ankerite-pyrite- 
sericiteibariteHluorite*K-feldspar altered, creating prominent rusty orange and red gossans. 

A number of significant multi-element soil geochemical anomalies exist on the Willow and Cry grids. 
The largest two consist of Pb, Mo, As, Fe, Ba, Ag and Zn, coincident with prominent gossans. On the Cry 
Grid, coinadent Pb, As, Fe, Mo + Ba, Ag anomalies cover the east edge of the grid. Several muhielement 
soil geochemical anomalies were defined from contour soil geochemical analyses north and east of the Cry 
Grid, in areas of no previous geological or geochemical data. 

Prospecting in 1998 led to the discovery of the Willow and Pyrite Creek showings. The Willow 
Showing consists of a 150 metre long creek exposure of disseminated pyrite, pyritequartzkbarite 
stockwork, and massive pyrite zones up to two metres thick hosted in mudstone and tuffaceous mudstone. 
Barite, lead, and zinc are present in concentrations up to >I%, 1220 ppm, and 5150 ppm, respectively. 
The Pyrite Creek Showing consists of zones of stockwork pyrite in trachyte flows and lesser mudstone, 50 
centimetre thick massive pyrite lens at a trachytelmudstone contact, and a three metre by four metre chi- 
face of massive pyrite containing clasts of argillite and trachyte. Other mineralization, including 
disseminated sphalerite in silicified, pyritic trachyte float boulders, returned values of 1.32% and 1.75% 
zinc, and anomalous values of arsenic (72 ppm and 60 ppm) and molybdenum (223 ppm and 231 ppm 
respectively). 

The presence of laminated pyrite and barite, multiple occurrences of massive pyrite mineralization 
with anomalous lead and zinc values, and favourable soil and silt geochemistry in similar stratigraphy to 
that of the Wolf deposit makes the Starr property an excellent exploration target for lead-zinc-silver-bearing 
VMS deposits in the McNeil Belt. 



1.0 INTRODUCTION 

The 563 unit Starr property is located in the southeastern Yukon, approximately 80 kilometres 
southeast of Ross River, in the Watson Lake Mining District (Figure 1). The area has experienced little 
exploration activity other than sporadic exploration for massive sulphide deposits on the adjoining Wolf 
and Lynx properties which adjoin the Starr property to the southeast. The region northeast of the Starr, 
on the opposite side of the Tintina Fault Zone, has recently been the focus of intense exploration for 
volcanogenic massive sulphide (WAS) deposits, which has led to significant discoveries, including Kudz 
Ze Kayah, Wolverine, Fyre Lake and Ice deposits. In late 1997, Atna Resources announced a 
significant discovery on their Wolf property, where they intersected 25.2 metres of massive sulphides 
that graded 6.9% zinc, 2.8% lead and 138.6 g/t silver. Atna subsequently drilled 8 more holes into the 
massive sulphide lens before the end of the program. Further work on the Wolf property in 1998 has 
defined an inferred resource of 4.1 million tonnes grading 6.2% zinc, 1.8% lead, and 84 g/t silver based 
on 31 drill intersections of the deposit. In addition, Atna intersected another zone 1.2 km southeast of 
the Wolf deposit, with grades up to 5.7% zinc, 2.1% lead, and 43.6 glt silver over 4.6 m true thickness 
(Gibson et al., 1999). 

The Starr property is underlain by late Devonian alkaline felsic volcanic rocks, herein referred to 
as the McNeil Belt, equivalent to those which host the Wolf massive sulphide discovery. It was the Wolf 
discovery which led to Pathfinder to acquire the Starr property, staking the remaining favourable 
stratigraphy of the McNeil Belt. Subsequently, Petra Resource Corp. has acquired an option on the 
Starr property from Pathfinder. In the late summer and early fall of 1998, Equity Engineering Ltd. 
completed a geological mapping, prospecting and rock, silt and soil sampling program on the Starr 
property to investigate anomalous silt and rock geochemistry, airborne geophysical targets and 
prominent gossans briefly examined in 1997. An additional 62 claims were staked in 1998. Equity 
Engineering Ltd. has also been retained to report on the results of the fieldwork. 

2.0 MINERAL CLAIMS 

The Starr property is comprised of 563 Yukon Quartz mineral claims in two separate blocks. The 
main block of the Starr property adjoins the Wolf and Lynx properties to the southeast. The eight claim unit 
Pup block adjoins the Wolf to the southeast. The property is located in the Watson Lake Mining District 
(Figure 2). Government records indicate that the claims are wholly owned by Pathfinder Resources Ltd., 
with the exception of the Sly 1-38 and the Howl 1-24, staked in 1998, which are currently held under the 
name of Jason Weber for Pathfinder Resources Ltd. Claim data for the Starr Property is tabulated below in 
Table 2.0.1 

Table 2.0.1 
List of Claims 

Lone 1 - 64 
Cry1 -68 
Cry 69,70 
Cry71 -82  
Cry 83 - 162 
Den 1 - 84 
Den 85 - 98 
Den 99 - 120 
Den 121 - I 36  
Den 137 - 144 L 

June 29, 2001' 
June 29,2001 
June 29,200Ie 
June 29,2001 
June 29,2001' 
June 29,2001 
June 29,2001* 
June 29,2001 

Grant Number I # of Claims ' 1 Expiry Date 
YB90057 - YB90120 I 64 June 29,2001' 

YB90419 - YB90426 I 8 June 29,2001* 
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Table 2.0.1 
List of Claims cont'd. 

Claim Name LGF 
Den 147 - 158 
Den 159 - 174 
Den 175 - 190 
Den 191 - 206 
Pup1 - 8  
Red 1 - 16 
Grey 1 - 13 
Pelly 1 - 8 
Far1 -18 
Starr 1 - 6 
Sly 1-38 
Howl 1-24 

Grant Number 
YB90427, YB90428 
YB90429 - YB90440 
YE90441 - YE90456 
YB90457 - YB90472 
YE90473 - YB90488 
YB90049 - YB90056 
YB91079 - YB91094 
YE91095 - YB91107 
YB9llO8 - YB9 l l l5  
YB91116-YE91133 
YB91134 - YB91139 
YB91754 - YE91791 

# of Claims 
2 
12 
16 
16 
16 
8 
16 
13 
8 
18 
6 
38 

t 
*Subject to approval of assessment work covered in this report. 

June 29, 2001' 
June 29,2001 
June 29.2001* 
June 29,2001 
June 29,2001' 
July 29, 2001* 
July 29, 2001' 
July 29. 2001* 
July 29, 2001' 
July 29, 2001' 

September 18, 1999 
September 18, 1999 

3.0 LOCATION. ACCESS AND GEOGRAPHY 

The Starr property is located approximately 80 kilometres southeast of Ross River, Yukon, within 
the St. Cyr Range of the Pelly Mountains, on the south side of the Tintina Trench. The approximate co- 
ordinates for the centre of the Starr property are 61°27' North, 131a43' West on NTS map sheet 105Gl5. 
Elevations on the property vary from 1200 to 1900 metres. The area is mountainous with steep alpine. 
ofIen non-vegetated cliffs and talus slopes with tree and scrub filled valley bottoms. Outcrop in the low- 
lying areas averages less than lo%, and is restricted to stream beds, but outcrop exposure may be as 
high as 2040% in areas above tree line. The area has a continental climate with moderate levels of 
precipitation and a wide seasonal temperature range. Summers are typically pleasant with long daylight 
hours, whereas winters are long and may be very cold. Most of the snow cover disappears by the start of 
June and may return by the beginning of October. 

For the 1998 program, the property was accessed by helicopter based in Atna's Wolf Camp at the 
Ketza River mine facilities. The exploration program was conducted from two fly camps. The main camp 
was located on Willow Creek on the Willow Grid, the other was established on the Cry Grid. During the 
1970's or early 1980's, a cat road from the junction of Mink Creek and the Robert Campbell Highway 
connects to the present Wolf property. The current condition of this road is not known, however, a Nodwell 
tracked vehicle was taken into the Argus property in the winter of 1993. The Argus property is roughly 20 
kilometres north of the Wolf and at about half way along the access road from Mink Creek. 

4.0 REGIONAL AND PROPERTY EXPLORATION HISTORY 

The Starr property and adjacent areas have a fairly limited exploration history. Brief exploration 
histories of some of the occurrences in the area are listed below. These fall into four groups based on 
mineralization type: 1) vein copper hosted in Ordovician-Silurian basalts of the Cassiar Platfoml; 2) 
Mississippi Valley-type lead-zinc, hosted in Silurian-Devonian dolomites; 3) Sedex lead-zinc deposits 
hosted in Ordovician shales and 4) lead zinc-bearing volcanogenic massive sulphide mineralization 
(VMS) hosted in Mississippian (or latest Devonian) felsic alkali volcanics. 

EqUily Engineering u d .  - 



3 
ford-Sil) Vein Copper 

The Axe occurrence consists of a number of small copper in vein showings located 3 kilometres 
north of the G I 0  gossan (Figure 4). It was first staked in 1954 as the Axe claims and was optioned to 
Berens River Minerals, a subsidiary of Newmont. It has since been restaked frequently as the Rum in 
1956 by L. Romfo and W. McKinnon; as the Jacobs by P. Poggenburg in 1963, and as the Bell in 1968 
by W. Hyde. The Bell claims were optioned during 1970 by the Caltor Syndicate (Rayrock Minerals; 
Canadian Industrial Gas & Oil; Ashland Oil Canada), who performed geochemical sampling, mapping 
and hand trenching. It was restaked as the Ram claims in 1983 by A. Mercier. These claims were 
allowed to lapse and the showing is currently unstaked. 

The Connolly showing, located 2 kilometres northwest of the Axe, is a poorly documented copper 
occurrence that was originally staked in 1956. No work was ever recorded and the area is presently 
unstaked. 

{Sil-Dev) Carbonate Hosted Pb-Zn 

The Zimmer showing is located 2 kilometres north of the northeast boundary of the Lone group of 
claims. The breccia-hosted mineralization was staked in 1976 by Newmont, and explored by hand 
trenching and EM surveys in 1977. These claims were allowed to lapse and no further work has been 
recorded on the showings. 

ford) Sedex in Ordovician Shales 

The Fairbank occurrence lies at the south edge of the Lone block of claims. Hydrozincite and 
minor sphalerite mineralization were discovered after follow-up of anomalous silt results. The 
occurrence was staked by Noranda Minerals in 1976 as the NMT claims. Noranda performed 
reconnaissance mapping and sampling later in the same year. 

{Miss) VMS hosted in Felsic Alkali Volcanics 

The Coope occurrence, located in the headwaters of the Willow Creek basin on the Starr 
property's Den claims, was staked as the JAC claims in 1977 by Newmont. Newmont identified the 
target by follow-up of an anomalous stream sediment, but filed no further work and the claims lapsed. 
Examination of the area in the 1997 program revealed an extensive area of pyritic gossans with 
associated barite and fluorite mineralization. The Willow Grid covers this area, and soil geochemical 
results display anomalous Pb, Mo, As, Ba, and Ag values based on a 90m percentile threshold. 

The Whit occurrence was staked as the Whit claims by D. Halstead, who added the Guy claim in 
1986. Pyriie-fluorite veins cut felsic volcaniw pervasively altered by quartz-ankerite-sericite-pyrite. No 
assessment work was filed, but the claims remain in good standing. 

The Wolf, Fox and Lynx properties lie at the southeast end of the Starr property. Newmont 
discovered the showings in the area in 1955 and eventually staked the FH claims in 1966. In 1967, the 
company constructed a tote road to within two kilometres of the Joe showing and explored with 
mapping, soil sampling and hand trenching. The claims were allowed to lapse and were restaked as the 
Rover claims in 1972 by F. Hasselberg and as the Sip claims in 1974 by Hesca Resources Ltd., which 
drilled two x-ray holes (61 m), both of which failed to reach their target. The area was again restaked as 
the Joe claims in 1976 by Newmont and Asamera Oil Corp. Ltd., which explored with geochem, EM and 
mag surveys, mapping, and hand trenching. The property was enlarged in 1977, and a program of 
trenching and 528 metres of diamond drilling in three holes was completed in 1978. Again, the property 
lapsed and was restaked as the Zap & Zoo claims in 1982 by Amax, which transferred its interest to 
Canamax Resources Incorporated, who performed mapping and geochem sampling in 1983. The 

Equily EngineeIing Lld. - 
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original Joe showing was restaked as the Wolf claims by YGC Resources Ltd. in 1990. Cominco 
immediately followed by staking the surrounding Fox claims. YGC tied on the Lynx claims later in the 
same year. Both Cominco and YGC conducted geochemical surveys in 1990. Cominco optioned the 
Wolf and Lynx claims from YGC in 1991 and performed contour and grid soil sampling and minor 
geological mapping. In 1992, Cominco completed UTEM and magnetic surveys over the Wolf claims. 
but later dropped their option. In 1995, Atna Resources Ltd. optioned the Wolf property from YGC and 
in 1996 carried out a program of mapping, geochemistry and the drilling of 3 holes from a single setup 
(350 metres). In 1997, Atna carried out a property-wide mapping program prior to the drilling of 12 holes 
(2956 metres). In their seventh hole of the program, targeted on the UTEM anomaly defined by 
Cominco, they made a significant discovery by intersecting 25.2 metres of massive sulphides that 
graded 6.9% zinc, 2.8% lead and 138.6 glt silver. An additional 8 holes intersected the massive 
sulphides, but were of narrower widths and generally lower grades. 

In 1997 after the discovery of the Wolf deposit by Atna Resources, Pathfinder Resources Lid, 
embarked on an aggressive staking program acquiring all of the remaining McNeil Belt of felsic volcanics in 
the St. Cyr Range. After completing staking in September, a three man, three day, reconnaissance 
examination of the claim group was undertaken. The primary tasks were to make brief examinations of all 
noted gossanous areas and to obtain silt samples in areas not covered by the government regional 
geochemical survey (RGS) (GSC open file no. 1648). Gossans were prospected, sampled and 
reconnaissance mapped at 1:20,000 scale. A total of 49 rock samples were collected and analysed for 24 
elements by ICP, plus barium, fluorine and gold. Twenty-nine silt samples and four soil samples were also 
collected and analysed for the same suite of elements. This brief examination confirmed that the properly 
was underlain by equivalent stratigraphy to that hosting the Wolf, and that alteration and mineralization, 
including massive, stratabound pyrite and barite, showed strong similarities to the Wolf. Silt sample results 
also indicated that numerous drainages on the Starr property are strongly anomalous in lead, zinc and 
silver (Baknes, 1998). The completion of an airborne geophysical survey over the Wolf, Lynx and Starr 
properties by Atna, Cominco, and Pathfinder resulted in the definition of several unexplained conductive 
bodies on the Stan property (Baknes, 1998, Appendix G). The results of this initial program were 
considered very positive and indicative of the excellent potential for the Starr property to host significant 
VMS mineralization. 

In 1998, Atna Resources Ltd continued its exploration program on the Wolf property, as well as the 
recently optioned Fox claims. In this program, Atna drilled 30 holes (totalling 6625 metres), resulting in an 
inferred resource of 4.1 million tonnes grading 6.2% zinc, 1.8% lead, and 84 g/l silver, based on 31 drill 
intersections of the deposit. The deposit is said to be open down-dip as well as to the southeast (Gibson et 
al., 1999). In addition, Atna discovered the East Slope Zone, 1.2 km southeast of the Wolf Deposl. This 
zone, intersected by four diamond drill holes, consists of banded semi-massive to massive sulphides, and 
is thought to occur approximately 70 metres stratigraphically below the Wolf Deposit hornon southeast 
(Gibson et al.. 1999) 

5.0 1998 EXPLORATION PROGRAM 

The 1998 Starr exploration program was designed to investigate geochemical and geophysical 
targets defined by the 1997 field programs, and prominent gossans located on the property, in an 
attempt to focus exploration on specific areas within this large land package. A total of 279 rock 
samples were collected and analysed for 32 elements by ICP, with additional analyses performed for 
barium and gold. Two samples were assayed for zinc. Rock sample sites were marked in the field with 
orange and blue flagging and numbered aluminium tags. Detailed descriptions of rock samples were 
taken in the field and can be found in Appendix D. A total of 42 silt samples were collected from the 
active portions of small drainages. Silts were placed in kraft envelopes and the sample site marked with 
orange flagging. The sampler recorded notes pertaining to sample, colour, texture, local outcrop and 
stream characteristics. A total of 1749 soil samples were collected during the 1998 program. Of these, 707 



5 
samples were collected from sample sites spaced 50 and 100 metres apart along specific contour 
elevations as part of the contour soil reconnaissance program. Three areas were sampled on a grid basis, 
with 1042 samples collected from sites spaced 50 metres apart on lines spaced 100 to 300 metres apart. 
These samples were also placed in kraft envelopes, the site marked with orange flagging and a tyvek tag, 
and notes were taken on soil characteristics. Silt and soil samples were partially air-dried in camp and then 
shipped to Chemex Labs of North Vancouver. B.C. for sample preparation and analysis. A complete set of 
analytical results for silts, soil and rock samples can be found in Appendix E. 

In addition, a total of 62 claims were staked to cover the Willow Showing, the Pyrite Creek showing 
and other favourable stratigraphy, north of the Den claims. A declination of 28" 6'E, was obtained from the 
Geological Survey of Canada, Geomagnetic Laboratory, and was used in all compass work. 

6.0 REGIONAL GEOLOGY 

The region lying southwest of the Tintina Trench comprises a portion of the Cassiar Platform 
(Figure 3). The geology on the northeast side of the Tintina Trench belongs to the Yukon Tanana Terrane 
(YlT). The Y l T  is considered the innermost of the accreted terranes in the western Canadian Cordillera. 
It is comprised largely of a Late Devonian-Mississippian volcanic-plutonic, pericratonic arc assemblage that 
was strongly deformed and metamorphosed in late Triassic time (Mortensen, et. al., 1985). This period of 
metamorphic and associated intrusive igneous activity probably indicates the time at which the YTT 
accreted to the North American margin consisting of the Cassiar Platform, Selwyn Basin and Mackenzie 
plalform to the northeast (Mortensen, 1992). The evolution of the Cassiar platform is indicated by the 
deposition of shallow water sediments during the Upper Proterozoic through Middle Devonian. This 
sedimentation was onto a positive topographic feature parallel to the Continental margin, but separated 
from it by the miogeoclinal sequences of the Selwyn Basin. In upper Devonian to approximately middle 
Mississippian time uplift, block faulting and erosion occurred in the Selwyn basin. Siliciclastic rocks derived 
from this erosion also spread across the Cassiar Platform, which no longer influenced sedimentation 
patterns afler the Devonian (Tempelman-Kluit et, al., 1976). In the central Pelly Mountains (south of the 
present position of the Tintina Fault), the Upper Devonian and Mississippian clastic sequence overlying the 
Cassiar platform strata contains extensive deposits of Mississippian intermediate to felsic alkalic volcanic 
rocks (McNeil Belt). Recent uranium-lead dating of a related syenite body returned an age of 363 Ma, 
which indicates latest Devonian (Mortensen pers. comm, 1998). 

From Middle Mississippian through Upper Triassic time, calcareous shales were the principle 
lithology deposited over the former Cassiar Platform. Factors complicating the stratigraphy are: 1) 
extensive thrust faulting and metamorphism associated with the abduction, in the Mid-Mesozoic, of the 
Anvil Allochthon, which is an ophiolitic package possibly equivalent to the Slide Mountain Terrane of British 
Columbia; 2) emplacement of Cretaceous batholiths; 3) right lateral displacement along the Tintina Fault 
during the Cretaceous and into the Tertiary. 

The general stratigraphy of the Devonian and Mississippian rocks in the Starr property area 
consists of black shale containing very minor chert granule grit (uDMs), with locally voluminous alkaline- 
felsic volcanic rocks. These volcanic rocks form coalescing piles of marine deposited volcaniclastic 
material and local intrusive bodies. Volcanic centres may be evidenced by syenite and trachyte domes and 
stocks. The volcanic section is capped by an extensive tuffaceous chert horizon (Mt). The thickness of the 
volcanic section reaches 600 metres, but is generally less than 100 metres. Total thickness of the Upper 
Devonian to Mississippian sequence ranges from 500 to 800 metres (Mortensen et. a1.,1982). The most 
unique feature of the Devonian-Mississippian volcanics is the alkaline to peralkaline chemistry such that 
most of the volcanics classify as trachytes. This unusual volcanic chemistry and the overall setting likely 
indicates formation in a rift environment developed within a previously miogeoclinal area. This package of 
volcanics is also exposed 50 kilometres to the northwest in the McConnell River area. The geology 
surrounding the Devonian-Mississippian package consists of a wide variety of lithologies fmm dolomites to 
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GEOLOGICAL LEGEND (to accompany figure 3) 

PELLYCASSIAR PLATFORM 

Uumr Triassic and Jurassic 
uRlv Dark green, massive, volcaniclastic sandstone: minor luff 

uRsc Dark grey and buff weathering, reoessive. thin-bedded bioclastic limestone with 
interbedded sandy or silty limestone, calcareous sinslone and shale; commonly 
finely cmss-laminated. 

Mississippian latest Devonian 
Mva Heterogeneous, rusty, bladc, white and orange weathering lapilli and sand sized 

luff. volcanic breccia and flow rocks ranaim fmm trachvte to andeste in 
composition; bladr argillacwus slate and silimoui pak grey a id  pale green .cherty 
tufF locally abundant; minor finely uystalline buff linestone; locally includes 
abundant trachyte dykes; locally highly pyr ik  weakly serictized andmmmonly 
strongly fdiated so that primary textures are masked. 

Mi Rusly orange weathering, resistant, apple green and dark grey thin bedded chert 
and cherty luft may include minor Mv undifferentiated 

Upper Devonian and Mississippian 
uDMI Black recessive weathering, with rushi streaks !hin bedded black siliceous slate 

wth minor interbedded ccert gain &pvacke and chert granule g R  includes 
lenses of intermediate to acid volcanicktic rocks undifferentiated; includes 
interbedded dark grey barite undifferentiated 

Silurian and lower Devonian 
Sd Resistant, ligM grey and white weathering, massine, medium grey, medium 

bedded, laminated to sucrose, dolomite; minor sandy dolomite. 

S d l  Resistant thidi-bedded to massive, red wealhering, marsely sucrose dolomte: 
minor sandy dolomite. 

Ss Tan, medium grey, and very locally deep maroon weathering; light grey. min- 
bedded to platy dolomitic siiistone, dolomik finegrained sandstone and minor siHy 
doMae. 

Upper Canhian and Ordovician (Silurian, Devonian) 
COSDsl Oranqe-brorm weathenna recessive, thin bedded medium to dark grey, 

cakaieous shak, siltstoni and argillaoeous limestone: includes slate and phillitic 
slate. 

OSsl Recessiw, black, locally calcareous, fissik, gmpblitic slate; includes thin sills or 
flows of dark green, basan undifferentiated: includes Sv undirentiated: rarely 
includes lenses or large blodcs of algal-laminated dolomite: grades upward into Ss 
and laterally into uCOsl, uCOsiv and uCOc. 

uCOEI Medium grey, recessive weatherhg, chlorite musmvite quarh phyllite and slaty 
phyllite, locally calcareous; in places indudes Lenses sills and flow of olive to dark 
green basalt and basakic tuff COv and COvb: grades laterally lo UCOc. 

uCOc Orange to orangebrown weathering, recessive, medium grey, thinly interlaminated 
calcareous shak and silty limestone or calcareous sinstone; proporlion of 
carbonate to dastic material varies widely; includes slaty and phyllic equivalents; 
includm distintiive red weathering quartz ankerite "sweats": locally indudes thin 
layers of olive green tuff undifferentiated; laterally gradational to UCOal. 

COv Olive green, sandy and finer grained tuff and tuffaoeous slate; mrnmonly strongly 
foliated and metamomhosed to greenschist facies - equkiknts include chlorile 
phyllile and chlolite amphibolite. 

COvb Resistant, dark weathering, massive, dark green and dark maroon amygdalo'dal 
basalt cal& fills amygduks; locally sbongly foliated and amygdules are chblite 
patches: may include COW undifferentiated 

Geology aRer D.J. Tempelrnen-Kluit (1977). 

Equity mgkering Ltd. - 
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basalts that range in age from Upper Cambrian to Upper Triassic and Jurassic. Units are interlayered 
parallel to the Tintina trench and are divided by numerous strike-parallel northeastdirected thrust faults. 
This is exemplified by the south boundary of the Mississippian volcanic sequence (Mva) which is marked 
by an oblique thrust that puts Cambrian and Ordovician phyllites on top of the Mississippian volcanics. 

The Mississippian volcanics of the Cassiar platform have over the years attracted mineral 
exploration directed at volcanogenic massive sulphide deposits. Including the Wolf discovery, there are 
three other significant massive occurrences in the McNeil Belt. These are the Bnob, Chzerpnough and the 
MM. All four appear to share a number of common characteristics: 1) associated with small felsic domes 
or intrusives; 2) associated with felsic volcaniclastic rocks; 3) metal values are typically zinczlead>wpper; 
4) exhalative barite ofIen pyritic and locally contains base metals in close association with massive 
sulphides. The MM is one of the best described of the four occurrences. Mineralization is closely related 
to a trachytic dome with flanking volcanic breccia that grades into volcanic tuffs and intercalated 
carbonaceous sediments. These carbonaceous sediments also form the footwall and hanging wall to the 
volcanic sequence. The thickest massive sulphide lens (9 m) lies immediately above the dome, but lesser 
syngenetic sulphide lenses occur through 75 metres of the section and extend up to 3 kilometres along 
strike. Exhalative barite with pyrite predominates over sulphides distally from the dome. Footwall 
stockwork mineralization consisting of quartz, chlorite, pyrite and chalcopyrite is moderately well developed 
beneath the biggest massive sulphide lens. Grades encountered to date average about 5% lead plus zinc. 
The newly discovered Wolf deposit shares several features with the other occurrences. One significant 
massive sulphide layer is underlain by up to three thinner and less Pb-Ag rich massive sulphide layers. 
Pyrite-barite mudstone forms the footwall to the middle sulphide horizon and extends well out laterally. The 
deposit occurs at the thickest part of the felsic stratigraphy in the area and has an immediate footwall of 
quarkcrystal ash tuff and occurs within amygdaloidal trachyte flows and has a hanging wall of trachyte 
tuffs and pyritic lapilli tuffs. An apparent halo of ankerite-pyrite * sphalerite veins seem to form around the 
deposit. Fluorite-ankerite crackle breccias are said to lie both above and below the Wolf deposit. It is 
believed that a monzonite intmsive present on the property may form some spatial relationship with the 
deposit, perhaps indicating a mot to a volcanic centre. A possible chalcopyrite-bearing stockwork has been 
noted in two intersections and lies between the upper and lower sulphide horizons. An important feature of 
the Wolf massive sulphide lenses is that they appear to be vertically zoned, with the Pb-Ag rich zone found 
in the upper sulphide lens. Another feature not unique to the Wolf is the very extensive zone of 
disseminated pyrite mineralization on the property that forms intense gossans over much of the Wolf 
property. Recent work by Atna has lead to the conclusion that the Wolf deposit is oriented right side up, 
based on Au, Mo, Hg, and As footwall lithogeochemistry (Holbek, per?.. comm., 1999). The massive 
sulphide mineralization extends 600 metres in strike length and 500 metres downdip, and is open down- 
dip and to the east (Gibson et al., 1999). 

7.0 PROPERTY GEOLOGY AND MINERALIZATION 

The stratigraphic package exposed on the property is part of the McNeil Belt volcanic sequence 
which is oriented approximately northwest-southeast, dipping moderately to the southwest. This 
corresponds to the Mva unit in regional mapping by Templeman-Kluit. No definite clues to stratigraphic 
tops were observed in the field. Geological compilation is presented on Figures 4-14. 

Lower Silurian to Devonian dolomite and limestone (Sdl) are exposed at the lowest elevations 
(Figure 5). These rocks are exposed on cliffs on the northeastern section of the Superconductor Grid, 
and sucrosic, grey and brown banded dolomite and limestone are found on the Pup block of claims. 
Overlying the carbonate rocks is a series of intercalated mudstones and tuffaceous mudstones, and 
lesser trachyte flows and tuffs of upper Devonian and Mississippian age (in part uDMs and Mva). 
Continuing up-section, stratigraphy is composed predominantly of trachyte tuff and flow rocks, with 
interbedded argillaceous tuffs and mudstone (Mva). Throughout this section, especially in areas of 
abundant trachyte flow rocks, a maroon trachyte exhibiting both dyke and extrusive flow characteristics 
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is present. In places, this unit appears to form plugs and dykes (Gossans 16 & 18, Figure 12a-c) 
crosscutting stratigraphy. Continuing up-section, the sequence is capped by massive, occasionally 
columnar mafic volcanic flows and tuffs, exposed along the higher peaks and ridges. Strong gossan- 
forming iron carbonate-pyrite-sericitertbarite-fluorite alteration within the trachyte units generally 
obliterates textures, making identification of units difficult. 

Measurement of the stratigraphic section in the Gossan 16 area (Figure 12a-c) indicates a 
thickness of the Mva unit of at least 285 metres. A description of the rock types encountered in unit Mva 
during the 1998 field program follows. 

FELSIC VOLCANIC UNITS 

TRAC Trachyte flows: Generally grey to buff in colour, weathering buff to rusty orange, forming 
prominent gossans. Commonly noted with up to 15% iron carbonate filled amygdules. 
Commonly exhibits sucrosic texture, and fine ( 4  mm) needle shaped feldspar crystals. 
Generally pyritic, with up to 10% disseminated pyrite. Very often pyrite-sericite-iron 
carbonate&barit&fluorite altered. Characteristic blocky fracture. 

TRAT Undifferentiated trachyte tuffs: Generally grey, very fine-grained, lacking amygdules. Buff 
to rusty-orange weathering, forming prominent gossans. Alteration similar to that of 
TRAC. Commonly pyritic. May include the following units: 

Trachyte lapilli tuff, commonly with argillite clasts. 
Trachyte ash tuff, very fine-grained, glassy, occasionally weakly banded. 

TRAM Maroon trachyte dykes and flows: Texture ranges from very fine-grained to fine-grained 
needles and laths. Weakly pyritic locally, generally less altered than TRAC and TRAT. 

MAFlC VOLCANIC UNITS 

ANDS Mafic volcanic flows: Green to brown weathering, medium to dark green mafic volcanic 
flows, massive to weakly amygdaloidal, rarely exhibiting columnar jointing. 

ANDT Undifferentiated mafic tuffs: Dark brown to green weathering, green to olive green tuffs. 
Commonly weakly carbonate-veined. Commonly schistose. May be equivalent to HTUF. 

UNDIFFERENTIATED FRAGMENTAL UNITS 

ARGT Tuffaceous argillite and mudstone: Undifferentiated shale/mudstone matrix tuff with 
trachytic and/or shaley clasts supported in an argillaceous matrix. Rare massive pyrite 
fragments. Commonly grades into MDST. May contain the following units: 

Argillaceous crystal tuff: Similar to above with dominant fragment type(s) composed 
of feldspar crystals (4 mm) and/or quartz eye crystals (<2 mm). 
Argillaceous heterolithic tuff - Contains both trachytic and shaley fragments 
Argillaceous lapilli tuff - Fragments are dominantly trachyte lapilli. 
~r$llaceous bomb tuff- ~ r a ~ m e n t s  are dominantly large (>I5 cm) trachyte bombs. 

HTUF Heterolithic tuff: Pinklbrownlbuff weathering schistose heterolithic tuff. Clasts consist of 
pale green sericite-altered volcanic fragments and strongly iron carbonate-altered orange 
fragments, generally less than 15 cm in size. 

SEDIMENTARY UNITS 

MDST Black argillaceous sediments, including mudstone, shale, phyllitic shale, argillite and slate. 



CHRT Grey, buff or greengrey chert: Commonly banded. May be exhalative in origin 

LMST Grey to buff-weathering grey limestone 

DLST Buff to brown weathering dolostone: Commonly banded greylbuff, sucrosic texture. 
Often with sandy laminae. 

GYWK Grey to buff greywacke and siltstone. 

7.1 Mineralization 

Four zones of massive sulphide mineralization have been identified to date on the Starr property. 
Three of these were investigated briefly in the 1997 program, and the fourth, the Willow Showing, was 
discovered by prospecting in the 1998 program. In all cases, massive pyrite is the only sulphide visible, 
however, trace galena is noted within the Willow Showing. Barite is commonly present, and anomalous 
Zn, Ag and As may be present. Percentile rank statistics for rock samples is summarized below in Table 
7.1.1 

TABLE 7.1.1 
Percentile Rank Statistics for Rock Samples 

Max Value 
Min Value 

130th 
Barium values 

<0.21 61 0.081 21 1.651 <I I 101 31 121 6 
,btained using triple-acid digestion. 

Gossan 20 

At Gossan 20, massive pyrite occurs as lensy semi-massive concentrations throughout a roughly 50 
metre thick strongly altered section (Figure 13a-c). Within the middle of the altered section is a 1.2 metre 
thick conformable interval of massive pyrite, exposed over 3 metres of strike length. Samples of this are 
weakly anomalous in silver, arsenic, copper, molybdenum and lead. Twenty-five metres up section from the 
massive pyrite is a roughly 10-15 cm horizon of finely laminated massive barite, and pyrite. This horizon was 
sampled 100 metres to the west where it occurs as a 25 centimetre thick massive pyrite bed hosted in a 15 
metre thick zone of 5% disseminated pyrite (130055, 130056). Other than the high concentration of barium, a 
sample of this horizon is not anomalous in any of the other determined elements. Rock sample analyses from 
Gossan 20 are summarized below in Table 7.1.2. 

Equlty Engineering ud. - 



TABLE 7.1.2 
Rock Sample Analyses - Gossan 20 Area 

Sample Ag As Cu Fe Hg Mo Pb Zn Ba 
P P ~  P P ~  P P ~  % P P ~  P P ~  ppm ppm % 

130052 0.4 56 15 3.31 4 13 82 46 0.16 
130053 <0.2 12 54 4.67 c1 13 56 68 0.15 
130054 e0.2 8 4 3.77 < I  6 24 <2 0.18 
130055 <0.2 6 11 7.47 4 7 16 10 0.15 
130056 <0.2 12 11 >15.00 4 4 42 8 0.01 
130057 0.2 30 55 >I500 <1 7 68 254 0.03 
130140 1.6 44 15 4.09 <1 10 36 64 0.48 
130141 <0.2 -=2 24 6.55 < I  8 26 222 0.19 
130142 <0.2 10 c l  1.94 <1 4 16 4 0.15 
130143 0.2 14 13 10.75 2 10 44 12 0.22 

4937 <0.2 6 6 2.69 <1 3 16 8 22.9 
4938 1.8 140 72 10.25 -=I 29 630 1 42 0.4 

' Barrum values obtained using triple-acid digestion. 

Gossan 5 

A 400 metre section of ferricrete in a creek bed south of Gossan 5 is underlain by massive and 
semi-massive pods and vein pyrite exposed over 120 metres in shales, argillaceous tuffs, and trachyte 
flows andlor tuffs (Figure 10a-c). Barium is the only anomalous element, with a maximum of 0.5% Ba 
returned from one sample of semi-massive pyrite. Analyses from rock samples collected from the 
Gossan 5 showing are summarized in Table 7.1.3. 

TABLE 7.1.3 
Rock Sample Analyses - Gossan 5 

Pyrite Creek Showing 

The Pyrite Creek showing (Gossan 10 from the 1997 program) consists of massive pyr'le lenses, 
breccias, and stockwork in trachyte flows, shales and argillaceous tuffs exposed intermittently in a 
narrow steep-walled canyon over 300 metres (Figure 10a-c). At the downstream end of the canyon, 
pyrite stockwork veins up to 10 centimetres thick occur in trachyte flows and shales. Upstream, poorly 
exposed massive pyrite occurs at a trachytelargillaceous tuff contact. Along strike, at this same 
stratigraphic position, a narrow argillite bed occurs, possibly indicating a period of quiescence in volcanic 
activity, allowing sulphide deposition. The argillaceous lapilli tuff unit underlying the massive pyrite 
contains massive pyrite fragments. Approximately 50 metres further upstream, massive pyrite with 
trachyte and argillite fragments is exposed in a cliff face at a waterfall. The stratigraphic position of the 
massive pyrite is uncertain as the cliff is likely a fault scarp. The massive pyrite outcrop is about two 
metres in height and about four metres in width; covered by overburden on both sides of the creek. 

Barium values obtained using triple-acid digestion. 

- 
Sample 

230849 
230850 
524551 

, 

Ba 
% 
0.40 
0.20 
0.50 

Cu 
ppm 

5 
4 
4 

Mo 
P P ~  

5 
11 
3 

Ag 
ppm 

<0.2 
1 .O 

<0.2 

Fe 
% 
2.05 
8.45 
4.83 

Pb 
ppm 

16 
66 
30 

As 
ppm 

8 
14 
8 

Hg 
ppm 

< I  
<1 
<1 

Zn 
ppm 

52 
<2 

8 
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Numerous boulders of massive pyrite up to 40 X 40 X 40 centimetres in size were found in the creek 
bed. A summary of results from rock samples collected at the Pyrite Creek showing is listed below in 
Table 7.1.4. 

TABLE 7.1.4 
Rock Sample Analyses - Pyrite Creek Showing 

Barium values obtained using triple-acid digestion. 

Willow Creek Showing 

The Willow Creek showing is located approximately 150 metres downstream of the main 
exploration camp used during the 1998 program (Figure 9a-c). It lies at the northern edge of the Willow 
Grid, just west of line 20000N. The showing, consisting of pyrite as disseminations, stockwork veining 
with quartz, barite and carbonate, massive pods of pyrite, and zones of massive pyrite up to 2 metres 
thick, is locally anomalous in Ag (3.4 ppm), Hg (20 ppm). Pb (1220 ppm), and Zn (5150 ppm). The 
showing is hosted in mudstones and tuffaceous mudstones/shales over a distance of approximately 160 
metres downstream (approximately 130 metres true width, assuming constant 50 dip). It is cut by 
numerous faults and shear zones, and it is very likely that some of the massive sulphide has been 
remobilized. Stockwork zones containing veins of both pyrite and quartz are irregular and 
anastomosing. Results from Willow Showing rock samples are summarized below in Table 7.1.5. 

TABLE 7.1.5 
Rock Sample Analyses -Willow Creek Showing 

Sample Ag Cu Fe Hg Mo Pb Zn Ba 
P P ~  P P ~  % P P ~  P P ~  P P ~  P P ~  % 

130340 0.6 4 5.84 3 < I  108 1740 0.47 
130341 0.2 2 4.38 4 < I  106 110 0.85 
130342 1 4 10.25 < I  1 478 364 0.02 
130343 <0.2 2 1.11 < 1 1 42 18 0.13 
130344 0.8 5 7.23 c 1 < I  260 90 0.02 
130345 ~ 0 . 2  4 1.19 -= 1 1 42 90 0.32 
130346 1.4 14 13.2 5 4 388 270 0.02 
130347 1.4 16 14.2 1 < I  616 178 0.02 



Table 7.1.5 
Rock Sample Analyses -Willow Creek Showing cont'd. 

~ 5 1  2.91 371 

Barium values obtained using triple-acid digesti~ 

Prospecting on a creek along strike and 300 metres southeast of the Willow Showing discovered 
one float sample with 2-3 millimetre thick pyrite laminae in black shale cut by a three centimetre ankerite 
vein (130196), and in another boulder, a 20 centimetre thick massive pyrite horizon in shale (130198). 
Although neither were anomalous in Pb or Zn, both were weakly anomalous in Mo. 

Other Mineralization 

On the Pup claims, on the southeast end of the property, barite-quartz-sphalerite-galena veins in 
float contained concentrations of 9650 pprn Pb, 1770 pprn Zn, 9.6 pprn Ag, and > I %  Ba (130182 - 
Figure la-c). No outcrop source was located for this mineralization. A weather-shortened day did not 
allow full inspection of the Pup block. Regional mapping by Ternpleman-Kluit shows the block to be 
transected by a northeast verging thrust fault, bringing Silurian and lower Devonian dolostones of unit 
Sd l  onto Mississippian age unit Mva. The mineralized float is located on the southwest side of the 
thrust (Sdl). Further mapping should verify whether felsic volcanic units are present. 

Zinc mineralization was found in float boulders in a creek bank near the northwest end of the 
Willow grid (Figure 1Oa-c). Float samples 130333 and 130334 returned Zn values of 1.32% and 1.75%, 
respectively. In addition, both these samples were highly anomalous in As (72 pprn and 60 ppm) and 
Mo (223 pprn and 231 pprn respectively). The sampled material consisted of pyrite and sphaleriie in 
silicified, jarosite and hydrozincite coated trachyte. Time did not permit geological mapping of this area 
to investigate this mineralization. 
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Float consisting of pyrite-fluorite altered trachyte from the headwaters of Willow Creek is 

 nom ma lo us in As, Pb, and Ba (709648 - Figure 8a-c). The sample, likely derived from the large gossan 
tithin trachyte tuffs and flows, upstream of the Willow camp and showing area, returned values for As, 
'b. and Ba of 60 ppm, 728 ppm and >I%, respectively. 

Values of 1770 pprn Zn and 4 ppm Hg were obtained from a sample of pyritic black shale in the 
;ossan 14 area (130118 - Figure 10a-c). The host rocks are weakly sericite-silica altered pyritic shales 
~ n d  argillaceous tuffs, near a trachytic tuff contact. This location is approximately two kilometres 
.outheast of the Pyrite Creek Showing, and appears to represent a similar stratigraphic level. 

Sample 130378 was from an ankerite and pyrite altered trachyte with trace honey coloured 
phalerite (Figure 8a-c). The sample is from a float train at the southeast end of the Willow Grid, near 
tation 22800E, 4900N. Numerous other boulders in the float train contained trace sphalerite and 
~pproximately 0.51.0% pyrite as disseminations. Calcite veins with ankerite and fluorite are noted in 
-te area as well. 

Samples collected from steep draws north of the Willow Grid (L22500E) returned Zn values up to 
680 ppm over two metres (130366) from massive pyrite in fault gouge near a shalenrachyte contact 
Figure 9a-c). Barium values >1% and anomalous Hg are also obtained from samples in this area. This 
tratigraphic position correlates roughly with that of the Willow Showing. 

Table 7.1.6 (below) summarized significant results from rock samples discussed above. 

TABLE 7.1.6 
Other Mineralization -Significant Rock Sample Results 

.O SOIL AND SILT GEOCHEMISTRY 

8.1 Silt Geochemistry 

Sample 

1301 18 
130181 
1301 82 
1301 83 
130333 
130334 
130366 
130378 
709648 

Forty-two silt samples were collected during the 1998 program. Results from these samples, as 
fell as 1997 results and government regional geochemical sunreys (RGS) (GSC, Open File 1648), are 
hown on figures 4 to 16. Percentile rank statistics were performed on the 1998 samples combined with 
997 and RGS datasets. Anomalous values were determined based on a 90m percentile threshold. Table 
.0.1 displays percentile rank statistics for the aforementioned elements. 

Barium values obtained using triple-acid digestion. 

As 
ppm 

12 
10 
52 
2 

60 
72 
14 
2 

60 

North 
UTM m 
681 3637 
6798976 
6798997 
6798995 
6814651 
681 4650 
681 0798 
6810072 
6812094 

Cu 
ppm 

4 
47 

181 
4 
2 
4 

16 
4 
18 

East 
UTM m 
352993 
369136 
3691 04 
3691 19 
354580 
354582 
358384 
357914 
356304 

Fe 
% 
2.35 
0.15 
0.57 
0.63 
3.5 

4.53 
15 

4.23 
13.6 

Ag 
ppm 

0.6 
1.2 
9.6 
0.2 

<0.2 
0.2 
1.2 

~ 0 . 2  
0.4 

Hg 
ppm 

4 
4 
4 
< I  

1 
< I  
4 
2 

c1 

Mo 
ppm 

4 
1 

4 
1 

231 
223 
<1 
39 
15 

Pb 
ppm 

38 
2200 
9650 
1835 

190 
182 
158 
46 

728 

Zn 
ppm 

1770 
80 

1770 
52 

1.32% 
1.75% 

1680 
1430 

2 

Ba 
% 

>1.00 
>1.00 
>1.00 

0.31 
0.07 
0.09 
0.06 
0.04 

>1.00 



TABLE 8.1.1. 
Percentile Rank Statistics for Silt Samples 

The area of the Lone claims at the northwest end of the property has a number of multiel~ 
anomalous samples. Sample SD98-03 contains 1335 pprn Zn, 4400 ppm Ba, 3 ppm Hg, 13 pprn M 
96 pprn Cu. Sample JP98-03, from the same area, returned anomalous values of 64 pprn Pb and I! 
Mo (Figure 14a-c). 

Sample JW98-10, located approximately 500 metres northwest of Gossan 18, was col 
approximately 750 metres downstream of a geophysical conductor (Figure 12a-c). This sample ret 
864 pprn Zn and 1 pprn Hg. Five hundred metres to the west, MB98-01 was anomalous in As (28 
Hg (2 ppm) and Mn (>I0000 ppm). To the southeast of Gossan 18, in the basin draining go 
2,3,16,and 18, MT98-01 is anomalous in Zn (6720 pprn), Mo (21 ppm), As (34 ppm), Hg (4 pprn), Cc 
ppm), and Sb (8 P P ~ ) .  

8.2 Soil Geochemistry 

Two soil sampling programs were undertaken during the 1998 field program. Contour soil sar 
was aimed at acquiring geochemical data in areas where little or no data existed. The grid-base 
sampling program was targeted on areas of known mineralization and extensive gossan, as well E 
geophysical conductors. The Willow grid covers approximately six kilometres of favourable felsic strati$ 
with numerous gossans, and previously defined lead in soil anomalies of >I00 ppm. The super con dud^ 
covers a series of airborne electromagnetic anomalies approximately 500 metres southeast of the Willm 
The Cry grid covers the Gossan 20 area where massive and laminated pyrite, and laminated barite shc 
exist. In total, 707 contour soil samples and 1042 grid soil samples were collected. Over much of the g~ 
areas, samples were collected from areas that are predominantly composed of talus fines and collr 
possible reflecting values closer to those found from rock rather than &horizon soil. Soil geochemical r 
are presented in Figures 6-14. Percentile rank statistics for selected elements in soils are shown in 
8.2.1. 
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Units 

Max Value 

TABLE 8.2.1 
Percentile Rank Statistics for Soil Sarn~les 

I I I I 
Barium values obtained using triple-acid digestion. 

Willow Grid Soil Geochemistry 

The Willow Grid was established to investigate a number of very prominent gossans that occur over a 
5.5 kilometre trend that is roughly parallel to strike of the stratigraphy. Due to widely spaced lines, coherent, 
muniiline, muniistation anomalies are difficult to define. 

Using a threshold of 90' percentile values, two large, and a number of smaller mukielement 
anomalies exist (Figures 8,9,10a-c). The two large anomalies consist of Pb, Mo. As, Fe, Ba, Ag and spotty 
Zn and Cu. They occur in northeast-facing basins, coincident with prominent gossans due to pyritic trachytes 
hith slivers of tuff and tuffaceous argillie. Both are located on steep talus slopes. One covers lines 19100E 
and 19250E, south of the baseline. The other covers line 20300E, south of the baseline, as well as the 
~aseline stations between 20000E and 20300E. The highest value for Pb in soil (490 ppm) for the grid occurs 
n this area at station 20300E, 4800N. South of both of these anomalies, a Zn-AsiPbMg anomaly is offset 
grid-north of the larger anomalies. It is unclear whether these are separate anomalies or part of the larger 
anomalies upslope. These anomalies could be reflecting large alteration zones associated with the gossans, 
I r  possibly, the presence of covered sulphide mineralization. 

Numerous anomalies exist on the Willow Grid. The most interesting are briefly summarized below: 

D At the southern end of line 21200E, two consecutive samples (over 50 metres) contain coincident 
anomalous Pb, Mo, As, Zn and Fe values just below the mafic volcanic contad. 

A 3.9 kilometre trend of anomalous zinc in soil exists at the southern ends of lines 19100E to 23000E. 
Barium follows a similar trend, with the highest values on the grid for Ba (>I%) occurring in this area. 
These anomalies lie near the base of the mafic volcanic flows, roughly paralleling the lower contact. This 
may represent a zinc-rich horizon just below the mafic units. 

D At the southern end of line 22500E a four station Zn, Ba, Cu anomaly is present and a Zn. Ag + patchy Pb. 
As, Mo, and Cu is located at the end of line 22800E. This anomaly overlaps with the Zn-Ba trend noted 
above. Spotty Pb, Zn and Mo values occur along both 22500E and 22800E. On the baseline at line 
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CL1660. Three clusters of anomalous geochemistry exist on line CL1604, consisting of Pb, Ag Zn, Mo, As, 
Ba. Of these, the two largest clusters lie between mapped areas, and therefore, no geological data has been 
collected to explain them. 

In the southeastem portion of the claim block, in the Gossan 12, 11, and 9 areas, contour soil 
geochemistry shows spotty multielement anomalous clusters (Figure 7a-c). One sample collected 
downslope of Gossan 11 (line CL1370) returned anomalous Zn, Fe, As and Mo. 

9.0 DISCUSSION 

The Starr property is a strong candidate to host base and precious metal-rich VMS deposits 
similar to that of the Wolf deposit. The Starr property shares some similarities to other VMS 
occurrences in the McNeil Belt, in particular, the Wolf deposit. In addition to proximity, other similarities 
include: 

1) The presence of large areas of gossanous, pyrite-ankerite-sericitefbarle+fluorite altered trachyte 
flows and tuffs. Gossanous trachyte is associated with the Wolf deposit itself. Gossanous, similarly- 
altered trachyte, exists along the length of the Starr property in areas such as the Cry Grid, Willow 
Grid, Gossan 2-16 area, Gossan 1 area, and Gossans 5 and 14. 

2) Size of the mineralized system. The mineralized hor'uon at the Wolf deposit has been traced for six 
kilometres along strike. Gossans and coincident Pb-Zn-As-Ag-Ba anomalous soil geochemistry can 
be traced over at least 5 kilometres on the Willow Grid alone. 

3) Stratabound barite and massive sulphides occur proximal to trachyte flows and tuffs at the Wolf. 
Stratabound barite and massive pyrite are present on the Starr property, specifically on the Cry Grid. 
Massive pyrite associated with anomalous barium is found at Gossan 5, Pyrite Creek and Willow 
Creek showings. 

4) The Wolf deposit is surrounded by ankerite-pyritekbase metal veins, as well as fluorite-ankerite 
crackle breccias. Numerous ankerite-pyrite-sphalerite veins have been sampled throughout the 
Willow Grid and other areas on the property. As well, fluorite veins with ankerite have been sampled 
at a number of the gossans on the Starr property. 

The strength and continuity of the mineralized system is exemplified by the numerous massive 
pyrite showings on the Starr property, where volcanogenic massive sulphide occurrences are found over 
a distance of 24 kilometres, and on at least two stratigraphic levels. The Gossan 20 showing on the Cry 
grid represents stratabound massive sulphides in a trachyte flow and tuff dominated sequence. In 
comparison, the W~llow Creek Showing occurs in a mudstonefluffaceous mudstone sequence that likely 
represents a different stratigraphic level than that of Gossan 20. The section of stratigraphy in which the 
Willow Showing is hosted has not been sufficiently investigated, especially in the Willow Grid area. 
Further investigation of both of these showings, and others on the property, may help to focus on 
sections of stratigraphy where Pb-Zn-Ag-rich stratiform sulphides are likely to occur. 

In addition to being widespread, massive sulphide showings on the Starr property exhibit 
considerable thickness. Massive pyrite, with stockwork pyrite veining and anomalous Pb and Zn values, 
occurs as a section approximately 130 metres thick in Willow Creek. At the Pyrite Creek Showing, 
massive pyrite, and strong pyrite stockwork mineralization is found intermittently over a 300 metre-long 
creek exposure in folded and faulted strata. These showings are very large, exemplifying the potential 
for the Starr to host large tonnage Pb-Zn-Ag-rich massive sulphide deposits. 
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Soil geochemistry has defined a number of areas of coincident, anomalous Pb-Zn-As-Ba-Ag-Mo 
values on the Willow and Cry grids. On both grids, these anomalies coincide with strongly gossanous 
trachyte flows and tuffs. Reconnaissance contour soil geochemistry has identified areas of multi-station, 
multi-element anomalies in areas where no geological data has been collected. 

The McNeil Belt stratigraphy hosts at least four known Pb-Zn-Ag-bearing volcanogenic massive 
sulphide occurrences. These include the Wolf, Bnob, Chzerpnough and MM deposits. Considering the 
areal extent of the VMS system(s) that host these deposits, it is plausible that there are other base and 
precious metal-rich deposits similar to the Wolf in this belt. Anomalous soil geochemistry from the Cry 
and Willow grids and reconnaissance contour lines, the presence of a sulphide-bearing system 
anomalous in Pb, Zn and Ag, and vast areas of under-explored favourable stratigraphy highlight the 
Starr property as a strong candidate to host another Wolf-style VMS deposit in the McNeil Belt. 

Respectfully submitted, 

EQUITY ENGINEERING LTD. 

~ancouvei, British Columbia 
March 3, 1999 

Equity Engimedng Ltd. - 
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STATEMENT OF EXPENDITURES 

August 1 - September 15,1999 

CANADA ) In the matter of an evaluation program on the Stan property 

I, Jason S. Weber for Equity Engineering Ltd., 207 - 675 West Hastings Street, 
Vancouver, B.C. do solemnly declare that a program of geological mapping, geochemical soil 
sampling and prospecting was carried out on the Lone 1-64, Cry 1-162, Den 1-206, Pup 1-8, 
Red 1-16, Grey 1-13, Pelly 1-8, Far 1-10, Starr 1-6, Sly 1-38, Howl 1-24 claims between August I, 
and September 15, 1999. 
The following expenses were incurred during the course of this work and in the compilation 
and reporting of results: 

PROFESSIONAL FEES AND WAGES: 

Jason Weber, G.I.T. 

Mark Baknes, P.Geo 

Tom Bell, Prospector 

John Peters 

Steve DeWit 

Roy Heiman 

Jeff Kasyon 

Michael Toolan 

First Aid Attendant 

37.88 days @ $425/day 

14.88 days @ $425/day 

39 days @ $300/day 

32 days @ $250/day 

35 days @ $275/day 

32 days @ $225/day 

32 days @ $225/day 

32 days @ $225/day 

30 days @ $25/day 

EQUIPMENT RENTALS: 
4WD Truck (Tom Bell) 

5 days @ $80/day 
Chainsaw 

8 days @ $15/day 
Fly Camp 

210 days @ $25/man- 
Generator ( I  kVA) 

29 days @ $10/day 
Generator (0.5kVA) 

6 days @ $5/day 
Pentium Computer 

Equity Engineering Ltd. - 



Transit 
6 days @ $lotday 

EXPENSES: 
Accomodation 
Aircrafl Charter 
Airfare 
Automotive Fuel 
Camp Food 
Camp Supplies 
Chemical Analyses 
Courier 
Expediting 
Freight 
Helicopter Charters 
Printing and Reproductions 
Communications 
Truck Rental (Non-Equity) 
Drafting 
Other 

SUB-TOTAL: 

PROJECT SUPERVISION: 
12% on 1st $100,000 
10% on next $400,000 
8% on next $1,500,000 
6% on balance of sub-total 

REPORT: 
Drafling 
Time 
Plotting 

SUB-TOTAL: 

G.S.T.: 

TOTAL: 

(estimated) $ 

$ 5,250.00 
$ 13,000.00 
$ 1,000.00 

(7% on sub-total) 

Equiry Engineering Lld 



And I make this solemn declaration conscientiously believing it to be true and knowing that it is 
of the same force and effect as if made under oath and by virtue of the Canada Evidence Act. 

Declared before me at Vancouver in the ) 
Province of British Columbia this 1 

day of ,19- 1 

Notary Public for the Province of British Columbia 

Equity Ltd. 
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LIST OF PERSONNEL 

Field Crew 

Mark Baknes ( Project Geologist) 
207-675 West Hastings St. 
Vancouver, BC 
V6B IN2 

Tom Bell (Prospector) 
Site M, Comp 33, RR # I  
Hazelton, BC 
VOJ l Y 0  

Stephen DeWitt (Sampler) 
33310 Cheny Ave 
Mission, BC 
v2v 2v2 

Roy Heimann (Sampler) 
Box 246 
Duncan, BC 
V9L 3x3 

Jeff Kasyon (Sampler) 
Box 700 
Laloche, SK 
SOM 1GO 

John Peters (Geologist) 
1550-409 Granville Street 
Vancouver, BC 
V6C IT2 

Michael Toolan (Sampler) 
1929 Quilchena Cres. 
Vancouver, BC 
V6M 1 C9 

Jason S. Weber (Project Geologist) 
207 - 675 West Hastings Street 
Vancouver, BC, 
V6B 1 N2 

Equiry EngimeIbuj Ltd. 



APPENDIX D 

ROCK SAMPLE DESCRIPTIONS 

AK ankerite BA 
CA d a t e  CB 
CY day EP 
GE goethite GL 
HE hematite J A 
MG magnetite MN 
w pyrite QZ 

SP 

barite BI biotite 
Fecarbonate CL chlorite 
epidote FL fluorite 
galena GR graphite 
jarosite KF potassium feldspar 
Mn-oxides MS sericite 
quartz SI silica 
sphalerite 

tr trace 

ALTERATION INTENSITY 

w weak m moderate 
s strong 
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