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SUMMARY AND RECOMMENDATIONS 

The Eureka property is owned by Eureka Joint Venture (50% Expatriate Resources Ltd. and 50% 
Nordac Resources Ltd.) and consists of two adjoining properties, Eureka and Arrnenius, totalling 
264 mineral claims. The property is located 65 km southeast of Dawson City in west-central 
Yukon Access is provided by the Hunker Creek road system which extends 90 km fiom the 
Klondike Highway directly onto the property. 

The Eureka and Arrnenius claims occupy approximately 5500 hectares in the central part of the 
Klondike Goldfields and cover potential lode gold source areas for two of the most productive 
placer gold creeks in Yukon. Reported gold production fiom Eureka and Black Hills Creeks, which 
drain the property, is in excess of 140,000 ounces. The Klondike Goldfields lie within the Tintina 
Gold Belt which extends across Alaska and Yukon hosting numerous historic placer camps and 
recent lode discoveries. Like most of the gold districts within this belt, the Klondike Goldfields are 
largely underlain by metasedimentary and metaplutonic rocks of the Yukon-Tanana Terrane that are 
intruded by Mid-Cretaceous granitic stocks and cut by numerous high angle and thrust fsults. 
During the last decade exploration in Alaska and Yukon has located several large gold deposits 
within old placer camps, including Fort Knox, Pogo, Donlin Creek and Dublin Gulch. The potential 
of the Klondike Goldfields is indicated by its approximately 12,000,000 ounces of placer gold 
production compared to only 4,255 ounces mined fiom lode sources. 

Topography in the property area is subdued because it escaped Pleistocene and Pliocene glaciation. 
Elevations range fiom 560 to 1300 m and most parts of the property exhibit mature soil and heavy 
vegetation Outcrop is rare. 

Exploration at the Eureka property is targeted toward distal type, intrusive related lode gold 
mineraliition. Work to date has identified two areas of mineralization, one associated with high 
angle structures and the other with a regional scale thrust h l t .  

Work conducted during summer and Ml2000 focussed on grid soil sampling within the headwaters 
of Eureka Creek where encouraging results were obtained fiom reconnaissance soil sampling and 
prospecting in &dl 1999. Grid sampling covered a 3000 by 1 100 m area with soils taken at 50 m 
intervals on lines spaced 200 m apart. Samples were also collected at 100 m intervals along a 3 km 
section of the placer access road south of the grid. Clusters of anomalous gold response 0 2 5  ppb) 
were intermittently outlined along a 5000 m northward trending corridor ranging between 200 and 
500 m in width. Some of the highest values approximately coincide with three areas where gold 
bearing float has been discovered (Wealth Showing, Allen Showing and Cbilds Showing). 

The most cohesive gold geochemical anomaly (Wealth Showing) is 800 by 250 m and is situated at 
the headwaters of Eureka Creek. Bulldozer trenches excavated within the southern part of this 
anomaly by previous owners exposed north to northeast trending crackle and milled breccia zones, 
chip samples &om one of which returned a weighted average 0.33 g/t gold across 6.5 m To follow 
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up and better define the area of interest additional soils were taken from the bottoms of a series of 
forty-three hand pits excavated at 100 by 25 m intervals within this anomaly. The deeper, infill 
sampling returned higher gold response (up to 1.61 glt) and demonstrated continuity of anomalous 
values. Comparing samples from the original grid sites to those from the deeper pits showed an 
average gold grade increase of 21%. Profile samples (2 to 4 kg) were also collected from the hand 
pits that contained substantial quantities of breccia float. When panned, thirteen of twenty-three 
samples yielded one or more gold grains. Composite samples of moderately to strongly limonitic 
crackle and milled breccia float collected from two hand pits (25 m apart) in the northernmost part 
of the detail grid returned 1.85 and 1.40 g/t gold. Positive geochemical response and breccia float 
extends beyond the northern and southern boundaries of the detail grid. 

Gold values up to 15.00 g/t were reported fiom breccia specimens at the Allen Showing (1000 m 
northeast of the Wealth Showing) during the 1999 season. A sample of similar float material 
collected at the same site in 2000 exhibited excellent reproducibility, yielding 14.42 g/t gold. The 
source of the float has not yet been discovered. 

The Childs Showing is situated 2000 m south of the Wealth Showing and is defined by several 
ammalous gold-in-soil values (up to 525 ppb) along the placer access road. Float specimens of 
crackle and milled quartz vein breccia collected at various locations along the road assayed between 
0.46 and 3.97 gh gold. Chip samples h m  a hand trench excavated in the vicinity of a breccia float 
train partially exposed a zone containing mixed crackle breccia and gouge that yielded a weighted @ average0.31g/tgoldacross3.30rn 

Float and outcrop mapping indicate the area of interest is underlain by a thick section of relatively 
flat lying quartzite and quartz mica schist that is cut by narrow aplite and feldspar porphyry dykes. 
This geological setting is considered to be favourable for auriferous breccia structures which are 
likely the source of placer gold in the local creeks. A high density of airphoto lineaments are 
present in the vicinity of all thee showings and appear to extend well beyond the confines of the 
geochemical anomalies. Only a few structures associated with relatively subtle airphoto lineaments 
have been partially tested by mechanized and/or hand trenches. The areas containing the highest 
gold-in-soil values and best grade breccia samples have not yet been trenched. 

Lode gold in the lower part of Eureka Creek is hosted by highly hctured and sheared rocks in the 
footwall of a major thrust hult that trends eastward across the Armenius property. Six samples 
were taken fiom a shear zone exposed along the floor of a placer cut in 1999. One sample returned 
75.38 g/t gold and 22.2 g/t silver but low values for other pathfinder elements. At the time of 
sampling, a placer operator was sluicing fhctured and sheared rock some 2 m below the bedrock- 
gravel interface and producing an average of about six ounces of gold per hour. A series of semi- 
continuous grab samples taken from a similar 3.5 gh exposure in 2000 returned generally low 
values ranging up to 740 ppb gold across a 5 m interval. The best gold response in 2000 was from a 
1.5 m profile sample of soil mixed with rusty channel gravels lying immediately above the sheared 
bedrock. Soil geochemical response fiom this target is subdued because the entire area is covered - 

a by a thick lay& of fluvial gravel. 
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Additional exploration is recommended in two phases. Close spaced grid soil geochemical surveys 
should be conducted both north and south of the existing grid along the main northward structural 
and geochemical trend. The sampling should also be expanded laterally to cover all untested 
structural lineaments in the vicinity of the existing grid. This work should be done in conjunction 
with close spaced hand pitting in areas of previously defined geochemical anomalies to better 
delineate anomalous trends and lithological associations. Phase 2 should incorporate excavator 
trenching and detailed mapping to delineate structures associated with gold-in-soil geochemical 
anomalies. Diamond and/or rotary percussion drilling may be warranted to further test targets 
identified by Phase 2 exploration. 

Respecthlly submitted, 

ARCHER, CATHRO & ASSOCIATES (1981) LIMITED 

W.A. We 



INTRODUCTION 

The Eureka property consists of 264 mineral claims held by Eureka Joint Venture which is owned 
50% by Expatriate Resources Ltd. and 50% by Nordac Resources Ltd. The property consists of two 
adjoining claim blocks, Eureka and Armenius. 

The claims are situated in the central part of the Tintina Gold Belt, a loosely defined 2 100 krn long 
zone of gold and silver deposits extending across Alaska and Yukon This belt is estimated to 
contain in excess of 69 million ounces of gold based on reported past production and current 
resource figures. The Eureka property covers the headwaters of productive placer creeks that are 
part of the world class Klondike Goldfields. 

Work conducted in 2000 was done at various times between June and September by two or three 
person crews working fiom a tent camp on the property. The program was managed by Archer, 
Cathro & Associates (1981) Limited and supervised by the author. Appendix I contains the 
Author's Statement of Qualifications. 

PROPERTY, LOCATION AND ACCESS 

The property is located in west-central Yukon at latitude 63'32'N and longitude 13g052'W on NTS 
map sheet 1 150/10 (Figure 1). It consists of 264 contiguous mineral claims registered with the 
Dawson Mining Recorder in the name of Archer, Catbro & Associates (1981) Limited which holds 
them in trust for Eureka Joint Venture. Claim registration data are listed below while Figure 2 
shows claim locations. 

Claim Name Grant Number Expiry Date* 

Armenius 1-1 6 
89-136 

153-156 

YC13007-YC13022 February 
YC13605-YC13652 February 
YC13669-YCl3672 February 
YC12951-YC13006 February 
YC13701-YC13826 February 
YC13833-YC13846 February 

*Expiry dates do not include 2000 work which has not yet been filed for assessment credit. 
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The property is easily accessed by way of the Hunker Creek road system which leaves the Klondike 
Highway about 20 km east of Dawson City. The Hunker Creek road is seasonally maintained by 
the territorial government and the entire 90 km distance to the property is suitable for two-wheel 
drive vehicles. Local access to most parts of the property is provided by a network of roads that are 
maintained by local placer miners. 

HISTORY AND PREVIOUS WORK 

The creeks draining the Eureka and Armenius claims have been explored for placer gold since the 
gold rush era of 1898. Extensive hand mining by shafts and ground sluicing was carried out until 
the early 1940's. Production records ceased during World War I1 and resumed in 1959 with the 
advent of modern mining methods. Reported production figures to 1998 fi-om Eureka Creek total 
approximately 66,000 ounces of gold. Similarly, the recorded gold production fi-om Black Hills 
Creek immediately to the south was greater than 74,000 ounces between 1976 and 1997 (Mining 
Inspection Division, Placer Mining Section). Productive placer mines are currently operating on 
upper and lower Eureka Creek and upper Childs Gulch, a tributary of Black Hills Creek. 

Hard rock exploration in the area is poorly documented prior to 1988. The first recorded work was 
done on the Reka claims by Dawson Eldorado Gold Mines Ltd. and Wealth Resources Ltd. which 
conducted mapping and soil sampling along the ridge system separating upper Eureka Creek from 
Childs Gulch. The claims were staked to cover the probable source area of an exceptionally 
anomalous GSC reconnaissance stream sediment sample collected fi-om the headwaters of Eureka 
Creek. The sample returned 89 ppb gold, 38 ppm arsenic, 0.8 ppm antimony and 110 ppb mercury, 
which represents the 90' to 9gth percentile for each of those elements (OF 1364, 1986). Exploration 
on those claims outlined three target areas exhibiting north trending breccia zones and coincident 
gold-in-soil anomalies with values up to 496 ppb (Van Angeren, 1988). The claims were allowed to 
lapse and in 1992 the area was restaked by Wealth and Pacific Mariner Exploration Ltd. as the 
Clara claims. Minor soil sampling and ground geophysical surveys were carried out between 1992 
and 1994 focussing on north trending breccia fault zones near the headwaters of Eureka Creek. 
Some bulldozer and excavator trenching was performed in 1994 across select gold-in-soil anomalies 
andlor VLF-EM conductors. Assays obtained from trench sampling reportedly returned up to 
640 ppb gold across 2.0 m (Southam, 1995). The EG and CG claims were located immediately east 
of the Clara claims and were worked intermittently by J. Christie between 1992 and 1995. Work 
consisted of stream sediment sampling and reconnaissance soil sampling. Results from the CG 
claims were poor. No information is available for the EG claims because two of the claims are still 
in good standing and assessment reports have not yet been released. 
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Although little lode exploration has been done in the lower Eureka Creek area, three showings have 
been documented fiom work performed between 1903 and 1995. The Armenius Showing was 
originally described in a 1903 Dawson City newspaper article as a quartz ledge some 18 m wide and 
3 to 5 krn long (DIAND, 1995 #I150 1 18). Samples collected fiom a 12 m deep shaR through 
fiozen overburden reportedly assayed as high as $284/ton which equates to 487 g/t gold (with gold 
at $20 per ounce). The Buffalo Springs occurrence was discovered by placer miners in 1985 on the 
floor of a small creek 2 km east of the Armenius Showing. It is described as quartz-sericite schist 
and biotite schist containing pyritic stringers, quartz and graphite in an east trending, clay altered 
shear zone. Visible gold was reportedly panned fiom chiseled samples. The prospect was staked 
for lode potential in 1988 by Dan Hermanutz and Kieran Daunt who conducted specimen and chip 
sampling fiom shear zones exposed in the placer workings. All samples returned values below 
detection limit even though particulate gold was panned fiom several crushed samples (Daunt, 
1995). The Gopher Creek occurrence, situated 2 km east of Buffalo Springs, was also discovered 
by placer miners at the head of an extremely productive paleochannel. Bedrock exposed in the 
placer cut was described as a strongly altered chloritic shear zone with pervasive iron staining and 
quartz-epidote veining. No specimens or chip samples of this material were taken. The Gopher and 
Marmot claims were staked in 1994 by Angus Woodsend who drilled five Nodwell-mounted auger 
drill holes on the claim blocks. Results were not reported fiom this work but they must have been 
disappointing because the claims were subsequently allowed to lapse. 

A comprehensive study of the placer gold fiom Eureka Creek and Childs Gulch was conducted by 
R. Came of Archer Cathro during winters 1998 and 1999. Gold recovered fiom the upper regions 
of both creeks is described as a mixture of coarse and fine grains with average fineness increasing 
downstream fiom 640 to 737. The grains are generally angular and some contain inclusions of dark 
quartz while others are attached to larger white quartz fiagments. Gold bearing gravels in Eureka 
Creek reportedly became too low grade to mine about 6 km downstream fiom the headwaters 
however, values dramatically increased again further downstream in lower Eureka Creek. The area 
where the lower pay streak started approximately coincides with the projected trace of the regional 
scale thrust fault associated with the Armenius, Buffalo Springs and Gopher lode gold showings. 
The fineness of placer gold in lower Eureka Creek starts at about 680 at the top of the pay streak 
and increases downstream to 860 near the junction between Eureka Creek and Indian River. In this 
area the coarse gold is chunky and weakly coated with a red oxide. Nuggets are up to one-half 
ounce and are often attached to quartz fiagments. 

Most of the placer gold fiom the main creeks in the Klondike Goldfields closer to Dawson City is 
thought to have been reworked fiom the White Channel Gravels, a gold bearing unconsolidated 
paleogravel unit that caps many hills in the area. This gold is characterized by high fineness and a 
high degree of rounding and flattening. The source of this gold is enigmatic but its fineness and 
shape suggest it has travelled some distance. Conversely, the character of the placer gold in Eureka 
Creek and Childs Gulch indicates local provenance fiom two potential lode source areas. 

The results of the placer gold study prompted Nordac to stake the initial 72 claims of the Arrnenius 
and Eureka property to cover the potential lode source areas early in 1999. Later that spring Nordac 

@ formed Eureka Joint Venture with Expatriate and it staked an additional 3 14 claims. 
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During the 1999 season the joint venture conducted stream sediment sampling, prospecting and soil 
sampling along claim lines. This work identified a large area of anomalous gold-in-soil response 
and discovered several gold bearing float and bedrock occurrences. The results are documented in 
Wengzynowski 2000. Some claims situated in lower parts of the valley near the Indian River were 
allowed to lapse reducing the block to its current size of 264 claims. 

GEOMORPHOLOGY 

Elevations in the vicinity of the property range fiom 560 m near the confluence of Eureka Creek 
and Indian River to 1300 m along the north and east trending ridge separating Eureka Creek fiom 
Black Hills Creek and Childs Gulch. This ridge system, referred to as the Eureka Uplands, covers 
an area approximately 4000 by 1300 m and is drained by tributaries of Eureka Creek, Black Hills 
Creek and Childs Gulch. The entire area escaped Pleistocene and Pliocene glaciation and as a result 
the landscapes are mature with dendritic drainages forming radial fans off the flanks of upland 
domes. All creeks draining the property are tributaries of the Yukon River watershed. 

North facing slopes are blanketed by moss and labrador tea covering 5 to 100 cm of organic matter 
mixed with silty soil. Permafiost is prevalent where the organic layer exceeds 50 cm thickness. 
Conversely, southern slopes generally exhibit silty soil with little to no organic material or 
permafrost. Depth to bedrock ranges fiom about 1 m on ridge tops to about 10 m along lower * Eureka Creek and the Indian River where there are thick fluvial deposits. 

Vegetation is characterized by mature poplar stands along the Indian River and lower creek valleys 
giving way to stunted black spruce and willow then thick growths of buckbrush, willow and juniper 
atop the domes. 

REGIONAL GEOLOGY 

Geology of the Klondike district is dominated by a series of regional scale thrust faults that 
juxtapose layered metamorphic and metaplutonic rocks of the Yukon-Tanana Terrane (YTT). Post 
thrust, Mid- to Late Cretaceous volcanic flows and granitic plutons are common in the southern and 
western parts of the district. Figure 3 illustrates the distribution of lithologies as interpreted through 
a variety of sources dating fiom 1935 to present. 

Outcrop exposure is poor across most of the district and is generally confined to ridge crests, deeply 
incised drainages and road cuts. Most mapping in the area was done at reconnaissance scale 
without the aid of geochronology or plate tectonic theories (Bostock, 1942; Green and Roddick, 
1 972; Tempelman-Kluit, 1 974). 

Recent, more detailed mapping by Mortensen (1990) suggests that the metamorphic rocks are part 
of YTT and can be subdivided into three stratigraphic units (Assemblages 1,2 and 3) and two 
metaplutonic units (Mt. Burnham Augen Orthogneiss and Sulphur Creek Orthogneiss) all of which 

a are ~aleozoic age.   he stratigraphic &semblag& have undergone four phases of deformation. 



I:-: - - - -  --:I Coastal and Insular Belts 

Intermontane Belt 

Yukon-Tanana Terrane and 
Slide Mountain Terrane 

Ancestral North America 
including Cassiar Terrane 

Late Cretaceous volcanic and 
sedimentary rocks 

Uld-or Late Cretaceous plutonic 
rocks 

Yukon-Tanana Terrane 
Metaplutonlc rocks 

1 5 1 Permian Orthogneiss 

Devono-Mississippian Augen 
Orthognelss 

Yukon-Tanana Terrane 
Paleozoic Metasediments and 
Metavolcanics 

1 3 1 Assemblage 3 

1 7 1  Assemblage 2 

171 Assemblage 1 

EXPATRIATE RESOURCES LTD. 
NORDAC RESOURCES LTD. 

FIGURE 3 
ARCHER, CATHRO & ASSOCIATES (1981) LIMITED 

REGIONAL GEOLOGY 
EUREKA PROPERTY 



Stratbraphic Units 

Assemblage 1 consists of variably deformed and sheared phyllite and quartzite. These rocks are 
generally medium to dark grey and sometimes contain thinly interbedded carbonaceous siltstone, 
fine sandstone and rare marble. Although not dated, these rocks are believed to be Early Paleozoic 
in age. 

Assemblage 2 is largely comprised of Devono-Mississippian quartzite, chloritic schist and 
amphibolite. Quartzite is generally pale coloured and contains variable quantities of mica and 
feldspar. Discontinuous lenses of marble and quartz-mica-calcite schist are noted in some areas. 

Assemblage 3 consists of mafic to intermediate schist and quartzite plus lesser felsic schist. 
Accessory minerals observed within schist units include quartz and feldspar augen, actinolite and 
chlorite. Muscovite is often observed along foliation planes within the quartzite unit. These rocks 
have returned Permian age dates. 

Metaplutonic Units 

Mt. Burnham Augen Orthogneiss is granitic in composition and consists mainly of subhedral to 
strongly flattened and broken potassium feldspar. The matrix is comprised of sucrosic quartz, 
biotite, muscovite and feldspar. This unit is assigned a Devono-Mississippian age. 

Sulphur Creek Orthogneiss is a pink weathering unit that has only been recognized in the vicinity 
of Sulphur Creek. It has a quartz monzonite composition and has been dated as Permian. 

Mid- to Late Cretaceous Igneous Units 

Mid-Cretaceous granitic stocks and related dykes are comprised of quartz, feldspar, muscovite, 
biotite and sometimes hornblende. The closest outcropping stock in the vicinity of the property is at 
Grizzly Dome some 38 km to the south-southeast. Diabase and olivine gabbro lenses and plugs are 
believed to be coeval but are rare. These bodies form a loosely defined arc south and west of the 
property intruding rocks of Assemblages 1 and 2 plus the Mt. Burnham Augen Orthogneiss. 

Late Cretaceous volcanic flows and feeder dykes are predominantly andesitic in composition. In 
most areas they conformably cap a thin continental sedimentary sequence that is also believed to be 
Late Cretaceous in age. Elsewhere the volcanics are mapped as unconformably overlying 
Assemblage 1 and Mt. Burnham Augen Orthogneiss. The closest volcanic flows outcrop at 
Henderson Dome, 10 km south of the Eureka claim block. Some of the smaller exposures of the 
volcanic unit are likely sub-volcanic feeder pipes or dykes. 



Structure 

Four phases of deformation are observed in layered rocks of the YTT within the Klondike district. 
The deformation is thought to have occurred fkom Mid-Permian to Cretaceous during and following 
accretion of YTT to North America. Phase I involved Mid-Permian regional scale metamorphism 
which resulted in penetrative foliation approximately parallel to original bedding. This fabric trends 
roughly northwest and dips gently to the northeast. Small scale isoclinal folds were also developed 
at this time. The Phase I1 event occurred between Mid-Permian and Late Triassic and formed close 
spaced crenulation cleavage. At least three different sub-phases of crenulation cleavage are 
observed. The latest may be associated with the development of thrust faults which are constrained 
to the period between Late Triassic and Early Jurassic. The onset of this faulting is also coincident 
with the emplacement of serpentinite bodies along the faults and small scale isoclinal folding, link 
banding and warping. The final phase of deformation is coeval with the emplacement of 
Cretaceous intrusive bodies which resulted in broad low amplitude folding that masks and 
overprints the Phase I foliation. Steep faults are developed adjacent to some Cretaceous intrusions 
and are major controls for many drainages. Displacement on these structures is unknown but is 
believed to be minor. 

PROPERTY GEOLOGY 

Outcrop and bedrock exposures encountered in 1999 and 2000 during prospecting and soil sampling 
are illustrated on Figure 4 for the entire property. Detailed mapping done during the 2000 field 
season within the area of the soil geochemical grid is shown on Figure 5. The majority of the 
detailed geological data were obtained from mapping float and talus. Four units have been 
recognized on the property. Unit A is augen orthogneiss of the Devono-Mississippian metaplutonic 
suite and most likely equivalent to the Mt. Burnham Augen Orthogneiss. Unit B includes quartzite, 
phyllite and quartz-muscovite-biotite schist while Unit C is limestone. These units belong to 
Assemblage 1. Unit D consists of intrusive dykes and sills that are probably Cretaceous and 
younger in age. 

Unit A 

Augen orthogneiss is grey and weathers as large blocky slabs. The matrix is well foliated and 
contains quartz, feldspar, biotite and muscovite. Augen are potassium feldspar ranging fkom 1 to 
8 mrn in diameter with aspect ratios of about 2: 1. 

Unit B 

Quartzite is dark grey to white and blocky weathering. It forms resistant knobs near the top of 
ridge crests and is the dominant rock type observed in the soil geochemical grid area. The matrix is 
weakly to moderately sucrosic and often contains variable quantities of muscovite and biotite which 
define foliation planes. None of the specimens tested was calcareous. 
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Phyllite is grey-blue to black, non-graphitic and recessive weathering. This unit was only observed 
at three locales, two of which were in old bulldozer and excavator trenches. At all three sites the 
phyllite is strongly clay altered and has a gougy andlor crumbly texture. 

Quartz-muscovite-biotite schist is dull greenish-brown to grey and thinly foliated. It has been 
observed as homogeneous horizons more than 10 m thick and as foliaform bands less than <0.5 m 
thick within quartzite. Chlorite, sericite and feldspar are common accessory minerals often 
developed parallel to foliation. Where the schist contains feldspar it is usually crumbly due to the 
alteration of feldspar to clay minerals. Elsewhere it forms platy slabs. 

Unit C 

Limestone is cream coloured, buff weathering and competent. The matrix is coarsely crystalline 
and contains variable amounts of biotite and muscovite. Near the headwaters of Childs Gulch, the 
limestone is locally skarnified and exhibits diopside, garnet and minor, fine grained sulphides. 

Unit D 

High level igneous rocks occur as float and isolated outcrops that are confined to the detail map 
area in the Eureka Uplands. The most distinctive rock type belonging to the unit is feldspar 
porphyry consisting of prismatic white feldspar phenocrysts in a microcrystalline dark grey matrix. 

@ The phenocrysts are 2 mm in diameter and up to 2 cm long. The feldspar porphyry is derived from 
a narrow, northerly trending dyke. The second rock type is dark green, moderately to well foliated 
diorite composed of fine grained feldspar and hornblende. The diorite occurs in a localized float 
train approximately 300 east and downhill from the feldspar porphyry dyke. The third subunit is tan 
coloured, weakly foliated, fine grained granite containing both biotite and muscovite. These rocks 
are confined to a small knoll located directly south along strike from the feldspar porphyry dyke. 
The final member of this unit consists of aplite float found along the placer access road in the 
vicinity of the Childs Showing. It is yellow to cream coloured and very weakly foliated. The 
matrix consists of sucrosic textured quartz and white feldspar with 10 to 15% fine grained black 
flecks that are thought to be oxidized sulphides. 

Structure 

The most prominent structure mapped in the vicinity of the property is a low angle thrust fault that 
trends easterly across the Armenius claim block, subparallel to the Indian River. The surface trace 
of the thrust is only approximate because shear zones associated with it have only been exposed in 
widely spaced placer cuts, most of which were later backfilled. The shear zones are described as 
chlorite-sericite-clay gouge zones with pervasive iron staining and quartz-epidote veining. Quartz 
boulders are often present in the gouge matrix suggesting substantial milling has taken place. 



- 11 - 

High angle faults are inferred fiom airphotos in all parts of the property but they are particularly 
abundant in the headwaters of Eureka creek and ~ h i l d s  Gulch and within the Eureka Uplands. The 
surface traces of these structures suggest they strike north to northwest and dip steeply. 
Displacement along the faults is unknown but abundant occurrences of strongly milled, quartz rich 
breccia suggest a complex, multi-stage history. 

Abundant quartz vein float is present in all placer creeks but only a few veins were observed cutting 
bedrock. They normally strike northeasterly and dip steeply to the northwest. Fracturing is evident 
in most outcrops and talus fragments, especially in quartzite. Limonite after pyrite is common 
along fracture selvage. 

Folding and warping are implied by erratic foliation attitudes observed across the property. 
However, stratigraphy in the vicinity of the main soil geochemical anomaly consistently strikes 
northwest and dips gently southwest. No folds were seen at outcrop scale and too few foliation 
measurements were taken to identifjr the axes of large scale structures. 

SOIL GEOCHEMISTRY 

Grid soil sampling was conducted within a 3000 by 1100 m area covering part of the Eureka 
Uplands and extending north into the headwaters of Eureka Creek. The grid was located to better 

@ evaluate the gold-in-soil response obtained from stream sediment and reconnaissance soil samples 
taken along claim lines in 1999. Soil samples were also collected in 2000 along the access road in 
the southern part of the property between Childs Gulch and Black Hills Creek and from a second 
smaller detail grid located on the western edge of the property. 

Six hundred and twenty-seven soil samples were sent to ALS Chemex of North Vancouver where 
they were dried, sieved to -80 mesh and analyzed for gold using fire assay and atomic absorption 
f ~ s h .  The majority of the samples were also dissolved in nitric-aqua regia and analyzed for 
32 elements using Induced Coupled Plasma (ICP) technique. Sample locations are shown on 
Figure 6 while gold results are plotted on Figure 7. Certificates of Analysis are contained in 
Appendix 11. Table I below lists the anomalous thresholds and peak values for gold along with peak 
values for potential pathfinder elements. 

TABLE I 
ANOMALOUS THRESHOLDS AND PEAK VALUES 

Element 

Gold 
Silver 
Arsenic 
Bismuth 
Antimony 
Tungsten 

Threshold 
Weak Moderate Strong Peak Value 

25 5 0 100 525 ppb 
--- --- --- 3.4 ppm 



Values reported were fiom shallow pits used for normal soil samples. Deep soil profile samples 
taken on the detail grid returned somewhat higher values to a peak of 16 10 ppb gold. 

Main Grid 

Three slope corrected baselines were established at azimuth 000" to provide control during grid soil 
sampling. The lines are flagged and marked at 100 m intervals with 1 m wooden lath bearing an 
aluminum tag inscribed with grid coordinate and sample number. Soil samples were collected at 
50 m intervals along lines oriented perpendicular to the baseline and spaced 200 m apart. Sample 
sites are indicated by 0.5 m lath bearing an aluminum tag marked with grid coordinate and sample 
number. 

Intermittent gold response is scattered across much of the grid area, as shown on Figure 7. The 
most cohesive anomaly is in an 800 by 250 m area in the vicinity of the Wealth Showing within the 
Eureka Uplands. Here moderately to strongly anomalous values are clustered along a northerly 
trend that closely coincides with airphoto lineaments believed to be high angle fhults. A detail grid 
was established within the area of strongest soil geochemical response and forty-three hand pits 
were excavated at 25 m intervals along the original sample lines and intermediate lines spaced 100 
m apart (Figure 8). The pits were excavated to an average depth of about 1 m. Soil samples were 
taken from the base of each pit and a 2 to 4 kg bag of mixed soil and rock was collected from each 
pit profile for panning. All soil samples from the hand pits returned gold values above detection 

@ limits (Figure 9) and greater than 90% exceeded the weakly anomalous threshold value (25 ppb). 
On average, gold response fiom the deeper sample sites increased by 21% compared to those from 
shallower sites. A peak value of 1610 ppb gold was obtained from a hand pit on the northern edge 
of the detail grid. 

A second, less distinct anomalous trend was outlined in the vicinity of the Allen Showing. This 
trend is oriented northwesterly and consists of moderately to strongly anomalous values that 
approximately coincide with a prominent airphoto lineament. 

Road Sampling 

Soil samples taken at 100 m intervals along three different road segments between Childs Gulch and 
Black Hills Creek returned mixed results. The strongest gold response (525 ppb gold) was obtained 
along the ridge separating the two drainages. This sample and other nearby sites that returned 
weakly anomalous values lie along the same structural trend as the geochemical anomaly outlined at 
the Wealth Showing. 
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Secondary Grid 

Soil samples were taken at 50 m centres within a 250 by 250 m grid on the western edge of the 
property where a sample taken along the road had earlier yielded 250 ppm gold. Most samples 
fiom this grid were weakly anomalous and the highest value was only 440 ppb gold. 

Geochemical Correlation 

Silver and arsenic are best correlated with areas of elevated gold response although their overall 
intensity is low. Peak values for these elements are 3.4 and 144 ppm, respectively, but the average 
values are much lower. Bismuth, antimony and tungsten are rarely elevated .and anomalous values 
are poorly correlated with gold. 

are 

HARD ROCK MINERALIZATION 

The Eureka property hosts three main types of gold mineralization. She ar zones containing gold 
associated with the regional scale thrust fault that crosses lower Eureka Creek and other small 
streams flowing into the Indian River. Auriferous quartz breccias are associated with high angle 
structures in the Eureka Uplands. Finally massive quartz veins with elevated but sub-economic 
concentrations of gold have been collected in several parts of the property. 

In 2000 fifty-three rock samples were collected and sent to ALS Chemex where they were 
pulverized and screened to -1 50 mesh then geochemically analyzed for gold using fire assay and 
atomic absorption finish. Most samples were also analyzed for 32 elements using the ICP 
technique. Certificates of Analysis are contained in Appendix I1 while rock sample descriptions 
appear in Appendix 111. Rock sample locations are shown on Figures 4 and 6 and the geochemical 
results are illustrated on Figures 4 and 7. 

Shear zones consist of multi-coloured clay altered quartz-muscovite-chlorite-feldspar schist and 
shattered quartzite. The only current exposure of this type of mineralization is at the Aurion Placer 
mining operation (Aurion Showing on Figure 10) located on Eureka Creek approximately 3 km 
upstream from the Indian River. Open cuts at this operation have exposed a thick (215 m) shear 
zone that is believed to coincide with the regional scale thrust fault mapped in the area. The shear is 
immediately overlain by a 2 to 3 m layer of rusty, unconsolidated channel gravels. In 1999 placer 
miners commented that this material (previously believed to be the pay channel) yielded no gold 
when sluiced and that all of their gold was recovered from the underlying bedrock. A pan sample of 
the unconsolidated material taken in 2000 about 300 m upstream fiom the 1999 site yielded 4 to 5 
subrounded gold grains <1 mm in diameter while a 1.5 m profile sample returned 3.5 g/t gold. 
Seven continuous channel samples of fiozen sheared bedrock taken across a section of the pit 
prepared for sluicing returned low gold values for all but one sample which yielded 740 ppb gold 
across 5 rn Indicator elements returned low values in all samples. 
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The relationship between the gold and the shear material is enigmatic as it is not yet known whether 
the gold is actually hosted within the shear zone or if it has been introduced into the highly fiactured 
and permeable material by gravitation processes. Geochemical response and geological observation 
generally support the latter. 

Quartzite breccia is prominent in the Eureka Uplands and headwaters of Eureka Creek and Childs 
Gulch. It occurs as rusty crackle breccia and rusty to grey hydraulically milled breccia. This 
material has been discovered at numerous locales within gold-in-so il geochemical anomalies. 

Crackle breccia consists of highly fiactured to shattered quartzite healed with variable amounts of 
secondary pyritic silica. Most samples are rusty weathering on all surfaces and contain fine patchy 
boxwork limonite. Milled breccia is grey to white and contains varying amounts of orange to 
brown limonite. It consists of angular and subrounded quartzite and lesser quartz-muscovite schist 
clasts cemented by milled rock flour. Clasts range fkom 1 mm to 3 cm and are generally matrix 
supported. Specimens of milled breccia are strongly pitted and porous throughout. Remnant 
disseminated pyrite is rare. 

In 1999 gold bearing breccia specimens were collected fkom two general locales referred to as the 
Allen and Wealth Showings. Prospecting conducted in 2000 discovered additional breccia float in 
these areas and a new locale to the south referred to as the Childs Showing. All three showings 
occur within a 4000 to 1200 m wide structural corridor that is intermittently defined by anomalous 

@ gold-in-soil values and abundant airphoto lineaments. 

The Allen Showing is situated on a narrow ridge near the headwaters of Eureka Creek. Material 
belonging to it was discovered in a 30 m long, partially slumped excavator trench dug by a previous 
owner. The main rock type in the spill piles is muscovitequartz schist and yellow-blue phyllite 
clay. A piece of strongly limonitic breccia float with a remnant pyritic core collected in 1999 
returned 15.0 g/t gold, 25.5 g/t silver, 3510 ppm arsenic and 23 ppm molybdenum A sample of 
similar material collected fkom the same area in 2000 to assess the reproducibility of gold values in 
such specimens returned 14.42 g/t gold, 59.0 g/t silver, 4 190 ppm arsenic and 19 ppm molybdenum. 

The Wealth Showing encompasses a 600 by 350 m area in the Eureka Uplands that coincides with 
the strongest gold geochemical response outlined by the grid sampling. Previous bulldozer 
trenching by Wealth exposed multiple shear and fiacture zones containing crackle and hydraulically 
milled breccia plus various types of clay altered wallrocks. Thorough mapping of the trenches 
showed that the structures associated with the breccias strike between 0 and 020" and dip steeply 
eastward between 65 and 80" (Figure 11). A continuous series of chip samples was taken across a 
27 m section of variably fiactured and altered quartzite and muscovite-quartz schist with the best 
interval returning a weighted average of 0.35 g/t gold across 6.0 m. The gold bearing interval 
consists of rusty crackle breccia with minor milling and abundant thin limonite coatings on fiacture 
surfaces. Adjacent samples of weakly to strongly rusty weathering, weakly to moderately 
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fiactured muscovite quartzite and muscovite-quartz schist yielded low values (125 ppb) for gold. 
Composite breccia samples from two of the n&thernmost hand pits within the detail grid (Figures 8 
and 9) returned 1.85 and 1.40 g/t gold. 

The Childs Showing is situated 2.5 km south-southeast of the Wealth Showing and is exposed at 
various points along an 800 m section of the access road that extends down toward Childs Gulch. 
Although grid sampling was not conducted in this portion of the property, anomalous gold values 
were obtained from samples taken along the access road. Prospecting discovered abundant rusty 
weathering hydraulically milled breccia and crackle breccia float at the north end of the showing, a 
sample of which returned 3.97 g/t gold, 3.2 g/t silver and 74 ppm arsenic. A second sample of 
similar material collected from the same locale yielded 0.85 g/t gold, 9.2 g/t silver and 3390 ppm 
lead. A hand trench excavated across a well defined breccia float train (Figure 12) uncovered a 
section of highly fiactured rusty weathering crackle and lesser milled breccia plus orange micaceous 
gouge. Continuous chip samples along the length of the trench yielded a weighted average of 
0.3 1 g/t gold across 3.3 m while a composite sample of breccia material fiom the spill pile returned 
0.58 g/t gold. 

Another crackle breccia zone was located in an old bulldozer trench approximately 350 m south of 
the hand trench. Unlike most other crackle breccia locales, this zone contains abundant clear and 
white drusy quartz filling. A chip sample across the widest breccia structure in the zone returned 
0.26 g/t gold over 0.65 m 

@ The southern part of the Childs Showing is marked by gold bearing float located along the access 
road in the vicinity of a soil sample that yielded 525 ppb gold. The best gold assay fiom this area 
(1.19 g/t) was obtained fiom a 6 cm wide piece of strongly pitted and vuggy, weakly brecciated 
quartz vein float. Some of the vugs contain red, orange, tan and black oxide plus irregular clots of 
coarse cubic pyrite. Aplite and crackle breccia float collected fiom the same area also returned 
elevated gold values. The crackle breccia is typical of the many samples previously described and 
returned 460 ppb gold. The aplite float is weakly rusty weathering and white to cream on fresh 
surf8ce. The rock has a weakly foliated sucrosic texture and is comprised dominantly of quartz and 
white feldspar. It also contains about 10% fine black flecks that are unidentifiable even under 
binocular microscope but are thought to be oxidized sulphides. Thin crosscutting fractures (3 rnm 
wide) are filled with dark brown limonite and a dull black mineral. A specimen returned 630 ppb 
gold and low values for all indicator elements. 

Quartz vein material is clear to white, strongly fractured and subrounded. Rusty weathering vugs 
and pits occur along fractures and within the matrix. Remnant disseminated sulphides in order of 
decreasing abundance are pyrite, galena, chalcopyrite and arsenopyrite. Textural variation of vein 
specimens is predominantly attributed to the degree of fkcturing. Some specimens exhibit crack- 
and-heal brecciation but they are distinguished from the milled breccias because the fragments are 
very angular and matrix comprises only a small percentage of the rock. 
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None of this material was analyzed in 2000 however, specimens collected fiom Childs Gulch and 
upper Eureka Creek in 1999 returned low gold values. Most samples contained elevated silver (up 
to 69.4 g/t), molybdenum (up to 62 ppm) and lead (up to 864 ppm) while arsenic, bismuth and 
antimony values were erratic and weak. Quartz stockwork and massive pyrite stringers were 
observed in strongly altered orthogneiss near the head of Childs Gulch in a recent placer cut. A 
sample of this material was enriched in gold (205 ppb), silver (5.4 ppm) and molybdenum (38 ppm). 

PANNING CONCENTRATES 

Twenty-three bulk samples fiom the Wealth Showing hand pits were panned to approximately one 
gram of concentrate and examined under binocular microscope for mineral content by A. Archer of 
Archer Cathro. Two types of concentrate were identified and thirteen of the samples yielded one or 
more gold grains. Sample grid coordinates and comments are listed on Table 11. 

Concentrate Type A contains magnetite, chrornite, ilmenite and other dark minerals, 
possibly sphene, rutile or cassiterite. Also present are olivine, pink garnet, oxidized pyrite 
and possibly topaz. Twelve samples had one or more gold grains. 

Concentrate Type B contains much less dark minerals, especially oxidized pyrite cubes and 
magnetite. There is also no garnet or olivine present. Only one sample yielded visible gold. 

Most of the minerals fiom both types of concentrates are euhedral, untarnished, liberated crystals. 
Quartz grains are mostly white to clear and sometimes contain minor oxide coatings. Small nubbly 
gold grains were observed in 13 of 23 samples. 

TABLE I1 
PANNING CONCENTRATES 

Coordinate 
Concentrate 

Type 
Visible Gold 

ban) 

1 small 
1 large 

1 small 

1 large 

1 small 



Concentrate 
Coordinate Type 

Visible Gold 
(pan) 

1 small 
1 medium 
1 small 

1 mediud2 small 

1 large/l small 

1 small 
1 large 
1 large/=! small 

Late stage panning rejects fiom all twenty-three samples were amalgamated into a single sample 
and analyzed for gold using the standard rock preparation and analytical techniques. The sample 
was only weakly elevated in gold yielding 130 ppb. 

PLACER HEAVY MINERAL CONCENTRATES 

Two heavy mineral concentrate samples were obtained in 2000 fiom Richard Allen whose current 
placer operation is situated at the uppermost right fork of Eureka Creek. One sample was coarse 
screened to about 2 mm while the other sample contains -2 mrn material. Representative quantities 
of both were examined microscopically by A. Archer of Archer Cathro. 

Coarse Fractions 

Country rock - Mostly quartz-mica schist (mica usually white coloured but 
72011 039 grains (69%) some biotite), some white quartz. 
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Garnet - All are complete, or fragments of complete, weakly rounded 
16411039 grains (l5%%) crystals (mostly a dodecahedra1 base), colour varies fiom 

grey to pink to deep red. Some of the red are almost gem 
quality. Some are sugary in texture. A few have small inclusions 
of a black mineral. The source of the garnet is probably not skarn 
as there are no other typical skarn minerals present (other than 
scheelite). The variety is too diverse for a single igneous source. 

Black oxide(?) - Shiny black, sometimes weakly tarnished, coarse grained, 
6 111 039 grains (6%) often angular fiagments. Most look like ilrnenite. No 

obvious crystal shapes. 

Scheelite - Slightly rounded, sub-angular fiagments ranging from clear 
5611 039 grains (5!4%) white to a translucent to opaque cream colour. One fiagment is 

mixed with a shiny black mineral. All other fiagments are 100% 
scheelite with an intense blue-white fluorescence. 

Gold - Wiry to slightly rounded with quartz (mainly white 
1 511039 grains (1 %%) translucent to transparent). Varies in colour from bright to 

dull, sometimes slightly silvery. Has not moved very far. 

@ pyrite - Clean crystal fragments or masses of small crystals. 
811039 grains (%%) 

Silver - Silvery to lead coloured mixed with a hard black mineral. 
111039 grains 
111 039 grains (%%) 

Magnetite - One is a fiagment of fine grained, shiny untarnished magnetite 
111039 grains Note: 99% of magnetite has been removed by gold cleaners. 
111039 grains (%%) 

Other 

1 111039 (1%) - Round, silvery to lead colour. Probably tektites or metal fragments. 

The sample has been screened to about 2 rnm which probably skews the mineral proportions and 
may have eliminated minerals that might only occur as finer grains such as cinnabar. 

None of the mineral grains appear to have moved very far fiom source. The range of garnet colour 
is unusual and would not be expected &om any single source. One grain of scheelite is intermixed 
with a black metallic mineral indicating a similar source. The total absence of other skarn minerals 

a suggests the rheelite is not skarn related. 



associated minor red to dark brown oxidized sulphide. 

Fine Fractions 

This material in general is better crystallized, particularly in the finest grains. Differences fiom the 
coarse fiaction include: 

(a) less than 10% country rock; 

(b) less garnet in proportion to black minerals and scheelite because garnet is rare in the very 
fine material; and, 

(c) the black minerals exhibit better crystal shapes and are approximately 25% chromite and 
75% ilmenite or ilrnenite-like minerals. The chromite is most abundant among coarser 
grains. 

Minerals not seen in the coarser sample include traces of galena, topaz, tourmaline and hornblende 
and about 1% olivine. The olivine is well crystallized and transparent with up to 10% inclusions of 
fine grained black minerals. 



I DISCUSSION AND CONCLUSIONS 

Early exploration at the Eureka property has identified an excellent lode gold target in the Eureka 
Uplands within the headwaters of Eureka Creek and Childs Gulch. An interesting but lower priority 
target has also been noted in the lower part of Eureka Creek near its confluence with the Indian 
River. Both targets are believed to be structurally controlled and related to one or more igneous 
centres. The target in the Eureka Uplands is associated with steeply dipping breccia zones 
developed in shallowly dipping quartzite and quartz rich schists while the lower target is associated 
with shear zones developed adjacent to a regional scale thrust fault. 

Soil sampling has proven to be a very effective exploration tool within the upland areas where 
fluvial gravels and lacustrine deposits are absent. Grid surveys outlined a large area of intermittent 
weakly to strongly anomalous gold values within an up to 100 m wide northward trending corridor 
in the Eureka Uplands. The corridor is defined by airphoto lineaments, some of which coincide 
with soil geochemical trends and areas of gold bearing breccia material. Soils taken fiom a series of 
hand pits excavated within one of the anomalous areas show a dramatic increase in gold response. 
The increase may be a result of particulate gold concentration by gravity but it more likely 
represents decreased dilution of gold fiom a proximal source by soil fiom unrnineralized areas 
further uphill. 

Crackle breccia, hydraulic milled breccia and quartz vein breccia are the most common gold bearing 
materials discovered on the property. Most specimens are strongly leached and very porous. 
Potentially economic gold grades have been obtained fiom some float specimens however, chip 
samples taken across substantial widths have only yielded sub-economic values. Although some 
samples have weak to moderate correlation with silver and arsenic, the majority of auriferous 
material has little to no association with typical pathfinder elements. This observation is strongly 
supported by the presence of fiee milling gold grains and lack of sulphide grains (other than pyrite) 
in panning concentrates fiom the Eureka Uplands. 

Gold grains fiom both panning and placer concentrates exhibit textures that studies of placer gold 
have shown are typical of material derived (Knight, et al, 1999) fiom a local provenance. Grains 
are often wiry to rounded or nubbly and occasionally intergrown with cleadwhite quartz or bits of 
limonite oxide. Intergrown quartz is very similar to hgments that comprise the crackle and milled 
breccia material. A large number of gold grains fiom Richard Allen's placer operation and fiom the 
Wealth Showing are a pale yellow-silvery colour which indicates a low fineness and further implies 
the material is not well travelled. 

Additional exploration is definitely required to assess the lode potential of the Eureka property. All 
data obtained thus fkr suggest the Eureka Uplands hosts auriferous breccia structures that are likely 
associated with a hydrothermal system driven by multi-igneous sources. The majority of airphoto 
lineaments have not yet been geochemically sampled and most gold-in-soil geochemical anomalies 
have not been tested by mechanized trenching. 
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I, William A. Wengzynowski, geological engineer, with business addresses in 
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