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1.0 SUMMARY 

The Yukon Olympic property (formerly HEM property) covers an iron oxide copper-gold 
(IOCG) target similar to Olympic Dam in Australia which contains a resource of the order of 2 
billion tomes of 1.6% Cu, 0.06% U308, 0.6 g/t Au and 3.5 g/t Ag (Scott, 1987). The Yukon 
Olympic property is located in the Ogilvie Mountains in north central Yukon. Recent studies 
have suggested that the Stuart Shelf area of Australia, a crustal segment that hosts the Olympic 
Dam Cu-Au-Ag-U deposit, and the Ogilvie-Wernecke trend in the Yukon were a part of the same 
landmass 1.6 billion years ago. This work also suggests that the breccias and mineralization in 
both areas formed in response to extensional tectonics and related intrusive activity that affected 
the entire belt. 

Mineralization at Yukon Olympic is associated with hematite-rich breccia as well as intrusive 
rocks of intermediate to mafic compositions intruding Proterozoic argillite, shale and siltstone. 
The breccias are known to occur intermittently over a distance of 6 kilometers. Copper 
mineralization occurs as disseminations and blebs of chalcopyrite within intrusive rocks and with 
specular hematite in the breccias. Malachite staining is also commonly observed on many talus 
and outcrop exposures. Limited rock and soil geochemical sampling has indicated a distinctive 
association with rare earth elements, fluorine, barium and zinc. Further sampling is warranted to 
more accurately assess the chemistry of this intrusive breccia. 

The Yukon Olympic property occurs at a flexure point along an east-west trending regional 
structure indicated by regional aeromagnetics. The known breccia exposures are related to 
aeromagnetic and gravity highs that are elongated parallel to this trend, in the central part of the 
property. The 2002 geophysical field programs defined a +2.0 mGal gravity anomaly 
approximately 8 kilometers in length and 1 kilometer wide adjacent to a large magnetic anomaly 
measuring 2.5 by 1.5 kilometers. The gravity highs are believed to reflect hematitic breccia 
below the Paleozoic cover while the magnetic anomaly may be caused by magnetite-bearing 
intrusive rocks at depth. This interpretation is strengthened by the fact that the easternmost 
portion of the gravity anomaly trends into the Spectacular Creek breccia occurrence that contains 
copper mineralization. The pattern observed at the Yukon Olympic property, with the gravity 
anomaly being displaced from the magnetic anomaly, is a direct analogue to the Olympic Dam 
model. 

Two diamond drill holes were completed on the Yukon Olympic property during the fall of 2002 
during the period October 30* to November 21Sf. The field party included one geologist and four 
diamond drill personnel. The first drillhole targeted the smaller westernmost gravity anomaly but 
did not penetrate the Paleozoic cover and did not explain the gravity anomaly. The second 
drillhole targeted hematite-bearing breccias located along the Dempster highway. Due to set-up 
and permitting limitations this drillhole was set up approximately 200 meters from mineralized 
hematitic breccias observed on surface. This drillhole intersected breccia within the uppermost 
portion of the hole but did not reach the projected depth extension of the breccia exposed on 
surface. 

A total of $182,339.74 was expended on the 2002 drilling program. Ongoing exploration is 
warranted and a two-phase targeting and drilling program is proposed with an estimated 
expenditure of $577,360. In review, Canadian Empire attempted two drill holes during late 2002 
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into the pexipheml m a  of the target without SUCC~SS, this huge target remains intact for discovery 
of an Olympic Dam type deposit. During 2003 Canadian Empire plans initial detailed 
geophysical-geochemical surveys to dine targets prior to initiation of drilling. Canadian Empire 
has the option to earn a 51% intemst in the project from Copper Ridge subject to future back-in 
rights of Teck Cominco Limited. 

2.0 lNTROWCTlON 

2.1 PmpwtyDesctfptionandLocation 

The Yukon Olympic property consists of 389 claims (approximately 8,300 hectares) located in 
the ogilvie Mountains approximately 134 kilometers north-norhast of D a m n  City in north 
ocntral Yukon (Figure 1). The claims are centered at 138" 12' north latitude and 6 5 O  03' west 
lcmgbde covezing Cambrian to Devonian age s e d i m m  rocks as well as several copper 
bearing hatwtite breccias of Proterozoic age. The claims straddle the Dempster Highway, from 
the northwest corner of the claim block north of Engineer Creek at kilometer 161, to the 
southeast comer east of the Blackstone River at kilometer 142 (Figures 1 and 2). 

I 

I h'EM PROJECT 
1 L YukonLacatbn 

5 
1 

Figure 1. Yukon Location Sketch. 
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2.2 Accessibility, Infrastructure, Climate, Physiography, and Local Resources 

Dawson City is the closest community to the Yukon Olympic property and can adequately 
support exploration programs in the area. The property is easily accessed by road or helicopter 
from Dawson City. The average driving time from Dawson City to the property is 2 to 2.5 hours. 
The Dempster Highway runs through the center of the property along the west of the Blackstone 
River. The claim area east of the Blackstone River is accessible by boat or by helicopter. Most 
of the property can be accessed by foot. Federal law restricts motorized-wheeled vehicles from 
leaving the highway right-of-way. 

Elevations range from approximately 850 meters in the Blackstone River valley to approximately 
1600 meters on the ridge south of the central part of the property. The property area is covered by 
permafi-ost-tundra to sparse treed areas to rocky talus slopes. The majority of the claim group is 
above treeline. Climate is typical for northern Yukon, with long cold winters, and warm, 
typically dry summers. Snow accumulation within the property area is normally minimal due to 
high winds through the pass along the Dempster Highway. By April most of the snow has 
disappeared. 

The exploration field season usually runs from early June until mid-September however 
geophysical surveys and drill programs can extend the field season from March to October. The 
migration of the Dempster-Porcupine caribou herd has been known to pass by or through the 
claim area. 

2.3 List of Claims 

Yukon Olympic property consists of a total of 389 claims and are listed below: 

I ClaimNametkNo. I Grant No. I ExDirvDate I Registeredowner I %Owned I NTS #'s I 

Table 1. List of claims. 

1 
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2.4 Previous Work (Histow) 

Although the area has been prospected over the years, no previous work on the property is 
reported prior to 1993. Recent exploration activity is listed below: 

1993 

2002. 

2002 

2002 

2002- 

Pamicon Developments Ltd. and Equity Engineering Ltd. jointly conducted a small 
work program consisting of limited geological mapping, prospecting and soil 
geochemical sampling. This work was carried out on the Devil claims (now known as 
HEM 1-6 claims) located on the west side of the Dempster highway at approximately 
kilometer 134. A total of 21 rock samples and 32 soil samples were collected and 
assayed. 

Between June and July of 2002, Copper Ridge Explorations Inc. contracted A1 Doherty 
for regional scale mapping in the area east of Blackstone River in the Spectacular Creek 
valley. 

Between July 13 and August 6,2002, Copper Ridge Explorations Inc. contracted Shawn 
Ryan to construct a grid and conduct a magnetic survey on the Yukon Olympic property. 
A total of 110 kilometers of grid were laid out. A total of 95 kilometers of magnetic 
survey covered an area of approximately 20km (E-W) by lOkm (N-S). The survey 
identified a large magnetic anomaly measuring 2.5 kilometers by 1.5 kilometers. 

Between July 15 and August 3, Copper Ridge Explorations Inc. contracted Aurora 
Geosciences Ltd. to conduct a gravity survey on the Yukon Olympic property. A total of 
261 points were surveyed in an area of approximately 20 kilometers (E-W) by 10 
kilometers (N-S). The survey identified a large Bouguer gravity anomaly measuring 8 
by 1 kilometers. 

SJ Geophysics Ltd. was contracted in the fall of 2002, to assess the gravity data collected 
by Aurora Geosciences Ltd. A 4-kilometer by 10-kilometer block was extracted from 
the raw bouguer gravity data to create an Inversion Model to determine the causative 
source of the gravity feature. Elevations and gravity readings were processed for input 
to the gravity inversion program. An inversion mesh comprised of 100 meter by 100 
meter by 50-meter cells (north by east by depth) below topography was created. A block 
model showing the distribution of densities within the inversion mesh defined three high- 
density targets. 
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Ffpvc 2. Yukon Olylnpic claim group. 
(Note Anadditid 12 claims have been stakcdto fill in the northwest comer ofthe claim 

PW) 

3.0 GEOLOGY 

3.1 R e g ~ G e o ~  

mapping of the Ogilvie River 1:25O,OOO map sheet (116G & 116F) was 
cmdmckdbythe ciadogid Survey of caneda@Jonk, 1979). The mejority ofthemsp sheet 
cuwists of stnmgly deformed marine and lesser non-marine, cnkosic XdheImy rodrs h m  
crefaceoustocamlsnan . in age that unumformably overlie the oldest rocka exposed in the map 
sheet, comktbg of Proterozoic Quaaet Group argillite, shale and siltstone. The Proterozoic 
rockokvebeenintrudedby gabbro ami hematitebrecciabodies. 

The property lies dosaga regional sbructure as indicated by regional aemmagnetics. The westerly 
truui includes the Monster and Olympic IOCG pmperties, in the Ogilvie Mountains. It can be 
seem that the Yukon OlymjGc property OCCUR at a flexure point dong the stmctme coincident 
with a large magnetic high, possibly decting a burid intrusive center. 

Recent sbudies have syggested that the Stuart Shelfarea of Austrrllia, a crustal segment that hosts 
the Olympic Dam CU-Au-Ag-U deposit, and the Ogilvie-Wernecke trend in the Yukon were a 
partofthesamelandmass 1.6billionyearsago,atthetimeofbrecciaformaton(Figure3). This 
work dm qgeaits that the breccias and mineralization in both  teas formed in response to 
extensional tectonics a d  related intrusive activity that a f F d  the entire belt 

7 



Wernecke Supergroup; 
Bonnet Plume R.  Intrusions 

Australia I 
kit-Pucell Swerarow 

I mirent  ia 

ikwa succession 

Regions of sedimentation 
and magmatism 

FIGURE 3. Hypothesized land configuration 1.6 billion years ago. 

3.2 Propew Geology 

The Yukon Olympic property is located on the northern limb of the Chapman Anticline, which is 
bisected by east-west trending thrust faults. The property is underlain by Proterozoic age rocks 
consisting of argillite, shale and siltstone. These rocks have been intruded by a variety of 
gabbroic intrusives and related hematitic breccia bodies. The main breccia mass, east of the 
Blackstone River along Spectacular Creek, covers an area of approximately 1 by 1.5 kilometers, 
with additional occurrences noted intermittently up to 6 kilometers to the west (see Figure 4). 
The breccias are of Proterozoic age and correlate with many known hematitic breccias elsewhere 
in the Ogilvie Mountains as well as in the Wernecke Mountains further to the east. 

The Proterozoic rocks are in turn overlain unconformably by Paleozoic sedimentary rocks, 
consisting of predominantly massive to bedded Cambrian limestone and dolostone overlain by 
basinal shale to siltstone sequences. The major Proterozoic to Paleozoic unconformity is gently 
north dipping with an estimated average dip of 8 degrees (Figure 4). 

Recent mapping over an area measuring 400 by 900 meters west of the Blackstone River 
encountered Proterozoic age Quartet Group shale and siltstone intruded by gabbro dykes and 
hematite breccia bodies with associated IOCG style mineralization (Awmack, 1994). The author 
sampled this area in 2002. Reconnaissance mapping along Spectacular Creek, east of Blackstone 
River, delineated similar hematite breccia bodies with associated IOCG mineralization (A1 
Doherty pers. comm., 2002). Specular hematite is the main iron oxide mineral observed. 
Chalcopyrite along with malachite staining occurs as a minor constituent within the breccias. 
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3.3 Deposit Type 

The geological setting the Yukon Olympic property is thought to be favorable for hosting 
Olympic Dam style copper-uranium-gold-silver breccia type deposits. The Olymipc Dam 
deposit contains a resource of the order of 2000Mt containing 1.6% Cu, 0.06% U3O8, 0.6 g/t Au 
and 3.5 g/t Ag (Scott, 1987). The deposit occurs within a 5 kilometer by 7 kilometer zone of 
apparently fault controlled brecciation and alteration cored by a diatreme complex and developed 
entirely within granite dated at 1588+4Ma (Johnson and Cross, 1995). The diatreme is intruded 
by many ultramafic, mafic and felsic dykes which are temporally related to the diatreme. 
Economic IOCG deposits in Australian Proterozoic terrains are extremely variable in character 
ranging from very large (Olympic dam) to small, high grade deposits such as those near Tennant 
Creek and Eloise in the Cloncurry district. The iron-oxide association varies from magnetite- 
dominated (e.g. Ernest Henry) to hematite-dominated (e.g. Olympic Dam). Iron sulfides present 
vary from pyrite (e.g. Olympic Dam, Starra), to pyrrhotite (e.g. Eloise) or both (e.g. Mt. Elliott). 
Chalcopyrite is commonly the only significant copper mineral but some deposits, such as 
Olympic Dam and Starra, have hypogene bornite and chalcocite. Copper to gold ratios (Cu:Au) 
vary substantially among deposits and there is no single consistent minor element association. 
However, there is a distinctive association with fluorine, barium, rare earth elements and 
uranium. Cobalt and molybdenum are commonly present at near economic levels while bismuth 
shows a specific and extreme enrichment in certain deposits. Some deposits also contain 
amounts of arsenic that become a concern in smelting (Oreskes and Hitzman, 1993). 

3.4 Mineralization 

Mineralization within the Yukon Olympic property is associated with hematitic breccias exposed 
at several locations within the property. The largest exposure is an area measuring approximately 
1.5 by 1 kilometers within the Spectacular Creek valley, east of the Blackstone River (Figure 4). 
The breccias occur within the Proterozoic shale and siltstones just below an unconformity with 
overlying Paleozoic carbonate rocks. Although detailed study of the breccia bodies has not been 
carried out, there appear to be two distinct varieties. One type is a pink to pale colored 
multilithic breccia with disseminated hematite common in a fine-grained matrix, while the other 
is darker green, chloritic variety and often has more massive hematite. The latter breccia variety 
is associated with mafic intrusive rocks and has slightly elevated magnetic susceptibility. Copper 
mineralization observed to date is most often associated with the chloritic breccia as well as with 
the mafic intrusive rocks. 

9 
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I Figare 4. Yukon Olympic property g d  geology and Breccia distribm'on map. 

(From GSC digital geology). 

Althughnoeeof the tmwciabodies have been sysmmad * y or adesuatey sampledon surface, 
&rock sernples from the property have shown that the breccias are. locally enriched in c o p ,  
cobait, fluorhe, me earth elemeats and barium, with local minor gold and uranilrm enrichment. 

'on have been obaervcd within the (2wqyrite, mawlite luld looally bornite mhmahtl 
breodsr, and related intrusive rocks tfiroughout the pmpetty. Analysis of grab samples have 
retumedvaluesuptoO.90hCu. Minorcobalt tion has also been observed (Carlson, 

* 

'' 

I 
I * 

2003). 

Durbg latc 2002 a single short hole was drilled off the Dempster highway into the highway 
brecciaoccurrence. AbreGciawasintasected h m  the collar to a depth of 32 metas and 
contained anomalous copper values. secordary copper oxide mimdmtl . 'on occurring along 
fraohrres witbin the overlying Palaozoic hestone in drill hole YO 02-001 suggests possible 

A detailed account of the m i n d i o n  
emmuted during the 2002 drilling program may be noted in section 4.0 of this report. 

from a nearby source. .. . 
I 

copper- I 
I 3.5 SOiiOeoclmrPlaby 

I 
I 

In 1W3 atotal of 32 soil sernples were taken over a mail  areameasuring approximately 400 
meters by 900 metas west of the BlecLstone River along the Dempster Highway. The samples 
were taken h m  "B" horbnmaterial at depths ranging from 10 to 4Ocm. The samples were 

1993 Geological Report on the Devil 1-24 Claims). No reported prior soil sampling programs 
have ever been conducted over the gravity target or spectacular Creek breccias. - 

sssaysd for gold and lanthanum as well as 24 elements by ICP geochermstry ' (~eeAppendixDL- 
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3.6 Geophysics 

Prim gravity and magnetic surveys conducted by Aurora Geosciences Ltd. and Shawn Ryan, 
respectively, over Yukon Olympic pmperty have deiined an 8 kilometer by 1 kilometer, 2 
milligal b o w  gravity anomaly adjacent to a circular 2.5 by 1.5 kilometer magnetic anomaly 
(Figure 5). 

- 
Figare 5. Yukon Olympic pmperty gravity and magnetic summary results. 

Inthe Eall of 2002, Canadian- E x p l d o n  Corp. coafracted SJ Gzophysics Ltd. to assess 
the gravity data collected by Aurora Geosciences Ltd. and detemune * usingcQmputermodelinJ3 
techniques, the possible caus&ve mmxs of the high gravity response. A block of data was 
ex tmtd f iomthe  raw bo- gravity datathat meaJured 4 by 10 kilometers. Elevations and 
gravity radings weze processed for input to the gravity inversion prognun. Three highdensity 
tsrgats emeqed as outlined in the Gravity Inversion Repoxt, ( F i i  6, Appendix vn). The 
gravity d y  bas a large westein peak and an even lerger subsidiary eastem high. The 
llllomaly is &jjmeatto, but not coincident with, the magaetic anomaly. A p d i m h r y  review of 
the data wggests that the gravity anomaly may reflect bematite-rich breccias, wbile magnetib 
bsprlng intrusive rocks at depth may cause the magnetic anomaly. This inteppretati on is 

by the fact that the eastemmost portion of the gravity anomaly trends into the 
~ c r e e k b r e c c i i o c c u r r e n c e t h a t l o c a l l y c o ~ c o p p e r  tion. TheYukon 
Olylllpic geqbysical signature, with the large gravity anomaly Mug displaced &om the 

d y  is similar to the geophysical response over the Olympic Dam mimmbng 
sy- (Figure 7). 

*. . 
. .  

11 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FIGURE 6. Highdensity targets outlined in the Gravity Inversion Report (Looking northeast) 

_- ./ 

iq- Magnetic 
' ,  Anomaly 

FIGURE 7. Olympic Dam vs. Yukon Olympic Geophysical Signatures. 
(Pink ma of the Olympic Dam Anomsly h&s 2,000 M tormes @ 1.6% Cu and 0.6$ Au) 

A single drill-hole (YO 02-001) was completed in late 2002 to test the western most 0- -2 three 
geophysical targets delineated by gravity and magnetic techniques. This anomaly, which is the 
d e s t  of the three geophysical targets, was modeled as a near vertical, higher density, plate- 
like body that strikes east west and plunges steeply to the east (Figure 8). The hole intersected 
over Mo meters of the overlying carbonate sequence with minor interbedded basinal sediments 
but did not reach the unconfonnity and the potential host for the hematite breccias. 
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Spedic gravity measurements were taken fkom drill core every 15 to 20 meters. Detailed logs of 
those measurements can be observed in Appendix N. The carbonate rocks had an average 
specitic gravity of 2.79, while the argillite averaged 2.73 and the small shale interbeds averaged 
2.66. The specific gravity difference between the carbonate and sediment units is not sufficient 
to gemrate the observed large, intense gravity feature. The causative source of the gravity 
anomaly has not yet been detemuned Further definition for the source area of the highdensity 
causative source is warranted prior to initiation of continued drilling. 

1392 

I 

Figure 8. Westem Gravity Inversion Anomaly - View from south-southeast. 

4.0 DrlRing 

Dudagthe fell of 2002, adiasasllond drill pmpm was CoILaUcted on the Yukon Olympic property. 
E. Ceron Diamond Drilling Ltd. h m  Whitehorse, Yukon was awarded the drilling contract. 
Drillkg commend October 30,2002 and was completed on November 22,2002. A total of 
773.43 meten, were drilled in two holes (see Appendices I, II and HI for all  attached technical 
data). Bothhioles were collared with HQ equipment &at was reduced to NQ at depth. At the end 
oftbe drill plogramthe drill core was transported and storad m Dawson City at the home of the 

ownetofthemineralclaims. Althoughthe~andeastemhighdensityandes 
ppestntmonattradve drilltargets, the westembody was drilled due to limitations ofpermitting. 
The second drillhole intasected breccia but was also hindered by limitatim of permitting. 

13 
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Drill-hole YO 02401 wbich was collared near the center of the geophysical anomaly (Figure 9) 
lntenracted Cambrian to Devonian age limestone and dolomite with intervals of black, graptolitic 
shale of the Road River FormatiOa It was drilled at an aeimuth of 1800 at a dip of -75". 
Bedmock was intezsmtd at 27.74 meters. From 27.74 meters to 56.60 meters the hole continued 
through 25.86 meters of limestone followed by 3 meters of siliceous, healed thrust fault material. 
From 56.60 meters to 109.65 meters the hole intersected predominantly graphitic to calcareous, 

Fartinu = R m  

1392 

267 

-858 

-1983 

-0 0212 

-0 0837 

-0 146 I -0 m 

-3108 
7217900 7218900 7219900 7220900 7221900 

Figmre 9. Gravity Inversion block - cross sectional view from east in plane of DDH YO 02-001. 

gmptelitic, black shale with limestone intabeds. The shale amtamed . on average 1% pyrite as 
dirracminatiolls and blebs with trace amoMts of cldcopyrite. From 109.65 meters to the end of 
the hole at 562.97 meters the hole intemectd predominantly dolomite with several large fault 
zoaes. The dolomite is crystalline to apbdtic, light to medium gray in color and often fetted 
with black lamiaations parallel to bedding. Bedding is commonly 800 to core axis. The 
doIo&me has a weak d o n  to 10% diluted HCl acid when powdered. Locally trace amounts 
ofpyrite were observed as disseminations. Ofparticular interest with regards to the exploration 
for am IOCG deposit was a fracture that cut the drill core at 11" to core axis between 123.80 and 
124.40 meters. This. b t u e  was coated with an orange&rovin Fe-oxide material along with the 
copper oxide minerals, cbalmite and malachite. 



4.2 Drill-hole YO 02-002 

Drillhole YO 02-002 was drilled to undercut mineralized Proterozoic hematite breccias that are 
exposed in surface outcrop along the Dempster Highway. Due to inaccessibility and drill set up 
limitations, the hole was collared 200 meters from the mineralized outcrop. The hole was drilled 
an azimuth of 338" at a dip of -45" angle. Bedrock was encountered at 8.23 meters where breccia 
was intersected to a depth of 32.35 meters. Trace amounts of pyrite and chalcopyrite were 
observed in this breccia. Argillite was intersected from 32.35 meters to the end of the hole at 
210.46 meters. The argillite is gray to black with only moderate variations in hardness and 
alteration. 

Of particular note with regards to the exploration for an IOCG deposit is an altered zone from 
50.00 to 65.70 meters of medium gray aphanitic rock (argillite) within the gray to black argillite 
unit. This rock unit has small millimeter-scale fractures filled with bright red hematite, as well as 
veins of magnetite-hematite-quartz-pyrite and chalcopyrite that generally cut the core at 5" to 25" 
to core-axis. Irregular dark red hematite envelopes pervasive into the host rock along these 
fractures and veins can be greater than lcm wide for a millimeter wide fracture. Also within this 
section are veins of quartz-chlorite-carbonate-chalcopyrite. These veins are up to 20 centimeters 
true thickness, often associated with a light green (sericite-chlorite) mud-like material within the 
vein and at vein boundaries. The quartz-chlorite-carbonate-chalcopyrite veins generally cut the 
core at approximately 60" to core axis and are observed cutting the magnetite-quartz-hematite- 
pyrite-chalcopyrite veins. 

4.3 Sampling Method and Chain of Custody 

The drill core was taken from the drill site directly to base camp. The author logged the core and 
selected several 1 to 3 meter intervals for assaying. The core was split with half core returned to 
the core box and the other half placed into labeled sample bags then sealed. The samples were 
then packed into rice sacks, sealed by the author and shipped via ground transportation from the 
property to the city of Whitehorse, Yukon. The samples were then shipped via air cargo to 
ACME Analytical Laboratories in Vancouver, BC. At the laboratory the samples were dried, 
pulped and analyzed for 30 element ICP as well as gold by fire assay. 

4.4 Sample Preparation, Analysis and Security 

ACME Analytical Laboratories in Vancouver, BC is an IS0 9002 registered and accredited 
laboratory. All work is guaranteed to IS0 9002 standards. 

5.0 Adjacent Properties 

The property lies along a regional structure as indicated by regional aeromagnetics. The westerly 
trend includes the Monster and Olympic IOCG properties, in the Ogilvie Mountains located 100 
and 70 kilometers southwest of the Yukon Olympic property, respectively. It is noted that the 
Yukon Olympic property occurs at a flexure point along the linear magnetic signatures coincident 
with a large sub-rounded magnetic high, possibly reflecting a buried intrusive center. 
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6.0 2002 Exploration Expenditures 

Expenditures for the 2002 drill campaign are summarized in Table 2, below: 

TABLE 2. Statement of 2002 Expenditures 

Exploration Function 2002 Expenditure 
Analysis - Assays 55 1.30 
Accommodation 20,989.92 
Consulting - Geological 1,292.00 
Consulting - Legal 2,035.30 
Drafting Maps - Prints 1,037.46 
Expediting - Telephone 1,463.92 
Drilling 88,182.98 
Equipment - Consumables 237.97 
Fuel 9,964.97 
Permitting 100.00 
Property Maintenance & Permits 200.00 
Exploration Management 12,775.00 
Salary & Wages 20,353.97 
Surveys - Geophysical 1,275.00 
Transportation - Airlines 3,070.23 
Transportation - Vehicle 2,202.32 
Transportation - Freight 399.02 
Project Management Fees 16,208.38 
TOTAL EXPENDITURES: $ 182,339.74 
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7.0 Conclusions and Recommendations 

The exploration target at Yukon Olympic is similar to the world class Olympic Dam deposit in 
Australia that hosts 2 billion tonnes grading 1.6% Cu, 0.06% U3O8,0.6 gpt Au and 3.5 gpt Ag. A 
comparable Olympic Dam geologic setting is present at Yukon Olympic where host rocks are of 
the same age and copper bearing hematitic breccia and rock alteration is of similar character. 
Prior work had delineated a strong 2-milligal gravity anomaly over a length of 8 km and a width 
of 1 km. A 6-km length of 
intermittently exposed copper-bearing hematitic breccia was discovered in Spectacular Creek 
near the eastern end of the geophysical anomalies. In keeping with the Olympic Dam model, the 
gravity anomaly may directly reflect a large system of iron oxide, copper and precious metals 
mineralization (“I.O.C.G.”), while the magnetic anomaly may be caused by magnetite-bearing 
intrusive rocks related to the mineralizing system at depth. Although Canadian Empire attempted 
two drill holes during late 2002 into the peripheral area of the target without success, this huge 
target remains intact for discovery of an Olympic Dam type deposit. 

The gravity anomaly is proximal to a magnetic anomaly. 

Additional detailed geotechnical target evaluation is required to refine drill targets to improve 
opportunity for discovery in the planned 2003-drilling program. Due to poor exposure of the 
hematite breccias and presence of overlying carbonate rocks within the area of the large gravity 
anomaly, grid controlled detailed gravity, Induced Polarization and magnetometer surveys as 
well as an MMI soil sampling program are required to define drill targets. 

Limited soil and rock geochemical sampling has been undertaken over only a very small area 
within the claim group. The spectacular Creek breccias, the largest exposure of hematitic breccia 
within the claim group, have not been adequately sampled on surface nor have they been drill 
tested. Systematic mapping and sampling of all exposed areas with hematitic breccia is required 
to define drill targets. 

Canadian Empire’s 2002 exploration expenditures total $182,339.74. During 2003 Canadian 
Empire plans an initial detailed geophysical-geochemical survey to refine targets prior to 
initiation of drilling. A two-phased 2003 exploration program is proposed. The proposed 2003 
phase I program of focused geophysical-geochemical surveys has a budget of $69,000 followed 
by a phase I1 program of 3000 metres of drilling with a budget of $508,500 for a total planned 
expenditure in 2003 of $577.500. Canadian Empire has the option to earn a 51% interest in the 
project from Copper Ridge subject to future back-in rights of Teck Cominco Limited. 

Respectfully Submitted: 
,,, -9 

\- IL, 
Brian G. Thurston, H.BSc. Geology 
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8.0 Proposed 2003 Work Plan 

Staged work programs of geophysics, geochemical sampling, inteqmbtion and drilling are 
proposed for the Yukon Olympic Property in 2003. 

8.1 Ptvposed I Pmgmm 

> A one-month program of grid controlled geophysical and geochemical surveys is pruposed 
along 8 north-south l i es  of length3 varying i?om 2 to 4 kilometers and spacing of 
approximately 1 kilometer. Stdons will be established every 100 meters along the grid lines 
(see Figure IO). Proposed geophysical targeting should include gravity, induced polarization 
end magnetometer surveys. These surveys should be undertaken in the spring while the 
ground is still frozen to minimim support costs. 

YUKON OLYMPIC PROPERTY A 
%E!%- 

FIGURE 10. Proposed 2003 Grid Lines 

> A Systematic soil-sampling program is mmmended that would follow the geophysical 
surveys. Soil samples should be talcen at all grid stations and analyzed utilizing MMI 
techuiques for detection of deeply buried deposits. This type of soil sampling is also 
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recommended over an area covering and adjacent to the hematitic breccias up Spectacular 
Creek. 

% New refined drill targets should be developed wing the new geophysical information and the 
results of the soil sampling. 

8.2 ~ P l w r r e I I P r o g n r m  

b A drill program is reGommended to test geophysical-geochemical targets defined by the 
Phase I program in the general area of Spectacular Creek and the 8-kilometer long gravity 
anomaly. In order to penetrate the Paleozoic cover the target depth of the gravity a n o d e s  
may be at a depth varying from 200 to 600 meters (Figure 11). A proposed program of 6 
holes totaling 3000 meters is recommended. Hole positions will be determined on the basis 
of targets deiined by the Phase I surveys. 

N 

FIGURE 11. Schematic Drill Section Targeting Geophysical Anomalies. 
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9.0 Proposed 2003 Phase I and II Budgets 

The budget for the proposed Phase I and Phase I1 programs is presented in Table 3. Detailed 
explanations of costs are presented in Appendix X. 

TABLE 3 

Phase I Program - Proposed 2003 Exploration Budget 

Exploration Function Proposed Expenditure 

Accommodation (90 days @ $35/day) $ 3,150 

Equipment Rentals (Boat) $ 500 
Line cutting contractor (Coureur des Bois) $ 6,000 
MMI test survey (20 km @ 200/km) $ 4,000 
Gravity / I.P. / Mag ($2200/km x 20 km) $ 44,000 
Report Preparation $ 3,000 
Project Management Fee $ 6,150 
TOTAL TARGET EVALUATION PROGRAM $ 69,000 

Travel (approx. 4500 km @ $0.485/km) $ 2,200 

Proposed 2003 Phase I1 Exploration Budget 

Exploration Function Proposed Expenditure 
Drilling $ 278,045 
Helicopter $ 50,000 
Accommodation (camp, food, phone) 
Geologist 
Geochemical Analysis 
Water for Drilling 

$ 49,500 
$ 34,350 
$ 21,500 
$ 11,125 

Truck Rental $ 10,350 
Heavy equipment 
Permitting Costs 

$ 5,475 
$ 3,000 

Fuel Haulage $ 1,800 

Project Management Fee $ 46,215 

TOTAL EXPENDITURES: $ 508,360 

Total Proposed 2003 Exploration Budget 

Phase I Program - 2003 Proposed Exploration Budget $ 69,000 
Phase I1 Program - 2003 Proposed Exploration Budget $ 508,360 

Exploration Function Proposed Expenditure 

TOTAL EXPENDITURES: $ 577,360 
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CERTIFICATE OF QUALIFICATIONS 
Brian G. Thurston, B.Sc. (Honours) Geology 

I, Brian G. Thurston, of #303-118 East 2nd Street in the city of North Vancouver, in the Province 
of British Columbia and of business address 1205-675 West Hastings Street in the city of 
Vancouver, in the Province of British Columbia, certify that: 

1. I am an independent consulting geologist providing exploration services to the mining 
community. 

2. I am a graduate of the University of Western Ontario with a Bachelor of Science (Honors) 
degree in Geology (1 992). 

3. I have practiced my profession continuously since 1992 and have been involved in 
projects and evaluations conducting exploration for precious and base metal deposits in 
Canada and South and Central America. 

4. I have visited and performed work on the Yukon Olympic Project over a six-week period 
in October and November of 2002. 

5. I am responsible for the collection of data and its presentation in the report entitled 
“Report on the 2002 Drilling Program”. 

Dated at Vancouver, BC, this 20* day of January, 2003 

I Brian G. Thurston, B.Sc, Geologist 

22 



I 

J 

Y 

m APPENDIX I 

DRILL LOGS 
2002 

23 



t 

UTM Northing (m): 
UTM Eastfng (m): 
Elevation (m): 
Total Length (m): 
Collar Core Slze: 
Reduction Depth: 
Proposed Hole No.: 

IE I & N 

P 21.2 7-39 
GX3 2Q7 

5G2. tl  ?- 

qirq4b-l - NQ 
. H a  

-- , 

L t. I e E L .t k - *  Ili t t 

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 
Yukon territory 
Canada 

Grapl 
L 

GEOLOGIC DRILL I..OG 
DRILL HOLE NO. 02 YO1 - rl 

Drilled By: v,~/G&m( / CWO~O DQ-,uc&) Logged By: 6, Tiid%iao 

Area: 

Date Started: 
Date Completed: 
Data Entry: 
Checked By: 
Casing Depth (m): 
Caslng (Inlout): 

8 

Date:&Q 01 a 2  

Sample Series: / 3 4 5 I .-+ I '3 1$5 8 Assay Certlficate No(%): 
iic Log Interval (m) Zone Rock suiph Structure Alteration Mlneralizatlon 

S M From To code Code code From To Shr Stk Opn Ang Type lnts Type lnts Type Py Cp Cc Mc Cv Opn % 

0 1 OVfiR UUHS 



c II E c II li 

ChNADfAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

(m) j 

I 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I 

GEOLOGIC DRILL LOG 

.li r - n  rn ff 

DRILL t-IOLE NO. 02 YO-1 - 1X-i-j 



(m) - 
26 

27 

28 

29 

30 

31 

II 

32 - 
33 - 
34 

35 
w 

36 - 
37 - 
38 

39 

40 

- 

111 

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO.! - I 00 I I 
Logged By: 13 , f i f  /A F-3 Ti rd 

Date: mu. u i / o t  
Graphic Structure Alteration Mineralization Log Interval (m) Zone Rock Sulph 

From To Code Code Code From To Shr Stk Opn Ang Type lnts I Type lnts Type Py Cp Cc Mc Cv Opn % 

25 26 I 



E p. e . c  I li t I 

+ .  

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

41 

42 

43 

44 

45 

46 

47 

48 

A 9  

60 

1 

- 
111 

51 

52 

53 

54 

55 

Graphic Log 
- S M  

GE@LOGIC DRILL LOG DJ?ILL HOLE NO. 02 Yo1 - 100 I I 



(m) - 
56 

57 

58 

59 

60 
m 

6’ . 
62 

03 

64 

65 
m 

66 

67 . 

68 

69 

70 - 

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO1 - w1 
Logged By: ~ P , t ~ t t J ? - H ~ o F - S 7 7 i d  

Date: #dad cl%/t3h 
Graphic Log 



It 

CANADIAN 
YUKON OL 

Graphic 

71 

72 

73 

74 

76 

76 

77 

78 

79 

80 

L 

m 

81 

82 

83 

84 

135 

- 

It t - l t - C  

GEOLOGIC DRILL LOG 

it 

EMPIRE EXPLORATIONS LTD. 
YMPlC PROJECT 

DRILL HOLE NO. 02 YO*l - E l  
Logged By: 6, L p + . / . I . h r s  I .  

Log 

79 80 

80 81 

81 82 

82 83 

83 84 

84 85 \I, 

.--. 

m.6Rsy,w A , 



CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO*) - I DO/ 1 
Logged By: E. f i ~ w 5 . k ~ -  

Date: A ~ J  %/or . 
Graphic Log l n t ~ ~ a l  (m) Zone ..-.. - 1 i 

From I To Code Code From I To I Shr 1 Stk I Opn I Ang I Type I lnts 1 Type I lnts I Type I Py 1 Cp I Cc I Mc I Cv IOpnl % 
i i i i I I I 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

90 

97 

98 

99 

100 

I 

I 

- 

D-t Cailnh Structure i AI teratlon i Mlnerallzatlon I ~~ 



101 

102 

103 

104 

lati 
II 

100 

107 

108 

109 

110 

111 

112 

113 

114 

116 

- 

-- 

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO1 - I ocj/ I 
Logged By: t % L k f -  3 , ~ -  

Date: ffod 4/ 0% 
Graphic Log 



t 

116 

117 

118 

119 

120 

I IE I 

121 

122 

123 

I74 

125 

126 

127 

128 

129 

130 

L 

c 

CANADIAN 
YUKON QL 

Graphic 

It 

GEOLOGIC DRILL LOG 



GEOLOGIC DRILL LQG DRILL HOLE NO. 02 YO1 - I OOl 1 CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

LoggedBy: f i  I $WPS(-G- 

(m) 2 
131 

132 

133 

134 

136 

- 

- 
136 

137 

138 

129 

140 

141 

142 

143 

144 

146 

- 
- 

-. 

Graphic Log 
1 s  



Q ff e - e - r  

CANADIAN EMPIRE EXPLORATIONS LTB. 
YUKON OLYMPIC PROJECT 

Graphic Log 

146 

147 

148 

1 49 

160 

151 

1 52 

153 

154 

16s 

1 56 

157 

158 

159 

160 

- 

lnteWal(m) Zone Rock Sulph 

From T~ Code Code Code 

145 146 

146 147 

149 I 150 I I I 
I I 
I 1 

155 156 I 

156 157 - ?bH 3 157 158 

158 I 159 I I I 
I I 

159 I 160 I I I 
I I 
I I I I 

GEOLOGIC BRILL LOG DRILL HOLE NO. 02 YO1 - ( U O l  I 
LoggedBy: f i t L  /4' fe - 

Page 11 of 



e li c - B  

161 

162 

163 

164 

165 

rli I li f e 

CANADIAN EMPIRE EXPLORATIONS LTI). 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO1 - I i?O/ I 

Graphic 



Ir & I 6 . 8  6 

176 

177 

178 

179 - 
180 

I - l i - t  It I 8 - c  

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG 

Graphic 

0 - l l  a 

DRILL HOLE NO. 02 YO1 - 



@ 8 I - 8  I a t IC I k .  

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO1 - r] 
Logged By: 13 , ' & / - r , k  

Graphlc 1 

191 

la? 

193 

194 

196 

196 

1 97 

198 

1 oq 

200 

1 

201 - 
202 

203 

204 

206 

Page 14 of I 38 I 



Io 

206 

2n7 - 
208 

209 

21 0 

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PRQJECT 

21 1 

212 

21 3 

24 4 

21 ti 

- 
- 

- 

Graphlc Log 

216 

21 7 

21 8 

21 9 

220 

- 
- 

- 

GEOLOGIC DRILL LOG DRlLL HOLE NO. 02 YO1 - IBo(] 



CANA 
YUKO 

3IAM EMPIRE EXPLORATIONS LTD. 
U OLYMPIC PROJECT 

GEOLOGIC DRILL LOG 

Graphlc 

221 

23? 

223 

224 

225 

226 

227 

228 

?9Q 

230 

231 

232 

233 

234 

235 

- 

- 

- 

IC 

- 

DRILL HOLE NO. 02 YO1 - 

Logged By: 6 &lrg b- 



I 

CANARIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

(m) z L 

236 

727 

238 

239 

240 

241 

242 

243 

344  

246 

246 

247 

248 

249 

250 

- 

- 

GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO1 - FI 



a t IE It li c - I  & ' I [  E 

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

Graphlc Log 
(m) -2 I 1 

251 

2*7 

253 

254 

216 

256 

257 

258 

7- 

260 

281 

262 

263 

-. 

- 

GEOLOGIC DRILL LOG 



CANADIAN 
YUKON OL' 

Graphlc 
(m) 

266 

267 

288 

269 

270 

27 1 

272 

273 

?74 

278 

276 

277 

278 

279 

.I 

- 

I 
ma 

Z L S  



I: 

281 

382 

283 

284 

286 

0 e Q Ik 

2a0 

287 

208 

?Q9 

290 - 
291 - 
292 

293 

294 

296 

-. 

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG 

Graphic Log 

DRILL HOLE NO. 02 YO1 - 00/ I 
Logged By: 8 .%+wp& 



(m) > 
296 

297 

298 

299 

300 

301 

302 

303 

p r l  

305 

306 

307 

300 

309 

310 

- 

- 
- 

- 

CANADIAN EMPIRE EXPLORATIONS LTD. GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO1 - 
YUKON OLYMPIC PROJECT 

Logged By: GI 7ktt .S,/G L-+ 

Graphic Log lntewal (m) Structure Alteration Mlnerallzatlon Zone Rock Sulph 
code c o d e  code 

Date: s / c 9 i n  

From I To From I To I Shr I Stk I Opn I Ang Type I lnts I Type I lnb Type I Py I Cp I Cc I Mc I Cv I Opn I % 
I I I I I I I I I I 



lli 

31 1 

' 7  - 
31 3 

314 

316 

8 II II 

316 

317 

318 

c 7  - 
320 

6 m e - a - o  c I - @  I Q 

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG 

Graphic Log 

DRILL HOLE NO. 02 YO1 - I I 



I 

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

6 I P Ir c a I 

Graphic Log 
(m) -4 

326 

3- -8 - 
328 

329 

330 

331 

332 

333 

- 

. - I  - 
336 

336 

337 

338 

339 

340 

- 

GEOLOGIC DRILL LOG 

t Ip 

DRILL HOLE NO. 02 YO1 - F] 
Logged By: .'TI.ys/t/4& 



&. t t I I& lc I t -  P t 6 - &  -P r - e  P 

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG 

Graphic 

34 1 - 
9 .- - 
343 

344 

346 

346 

347 

348 

-. 

- 
- 

- 
c -  - 
350 

11011 

351 

352 

353 

354 

355 

- 

.IC- 

DRILL HOLE NO. 02 YO1 - Fl 

I 

~ 

vel, 

? 

I 

Page 24 of I I 



356 

+-  -v 

358 

359 

360 

301 

302 

363 

I 

c .  

I 
366 

366 

367 

368 

369 

370 
sm 

CANADIAN EMPIRE EXPLORATIONS LTD. GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO1 - 
YUKON OLYMPIC PROJECT 

LoggedBy: 6 
Date: &.I 16 / o  L 

Graphic Log 

363 304 

364 365 
___________._I_-_ _I 

365 366 1 .e "a,.$ &/ 8@ 

366 367 =.a:, 36d.fl a4 8 OD .pa- p%+GAk /,3/L..'L BrCP 
.) . I  367 368 .?a,? 3tg.5- -rLt %C'lVl, &h'( El& ,L *& , ,k >T@$ .5 4. __ 

368 369 -. 

---.-.-_ _-----.-.----------.-- 
a- -I_ 

369 370 

Page 26 of 



1 6 - e - Y  Q t & ’’ Ik 15 Y - I  e 0 

CANA 
YUKO 

NAN EMPIRE EXPLORATIONS LTD. 
’4 OLYMPIC PROJECT 

GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO1 - I CW 1 

Graphlc 

37 1 

3- - - 

373 - 

- 374 

I 
376 

376 - 

377 - 

370 - 

- 380 

- 38 1 

302 

383 - 
304 - 

I 
306 

Z L  



CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG DRILL HOLE NO. 02 Y0,l - F] 
LoggedBy: fi fLq, L+- 

Graphic Lo 

386 

C T  

388 

389 

390 
I 

391 

392 - 
393 

c ,  - 
II 

395 

398 - 
397 - 

L 
398 

399 

400 

c 

II 

Page 27 of I .I";g 1 



I 

401 

1 - 7  - 
403 

404 

405 

c t II I: 

406 

407 

408 

- 7  - 
490 

a m - I  L ii b u 0 .a l i i l  a e Q 

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO1 - LOO' ] 

Graphic Lo 



Q E Y - &  li e - l i  I h 

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO1 - 1x1 
Graphic 

416 - 
/ 7  - 
418 

419 

420 

42 1 

422 

423 

- 

- 

- 
426 

426 

427 

428 

429 

430 

m 

I 

- 

L 8 
I 

Page 29 of I .:$' I 



CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG 

Graphic 

43 1 

/ -  - 
433 

434 

436 

430 

437 

438 

- 
440 

44 1 

442 

443 

444 

445 

- 
-. 

Lo 

DRILL HOLE NO. 02 YO1 - w] 
Logged By: 3 LJ~./+- 



t a E - -  llk @ c 

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG DRILLHOLENO. 02Y01 - I I 
Logged By: 6 I %i<& 

Graphic 

446 

/ -  - 
448 

449 

460 

451 

452 

453 

/ .  - 
455 

450 

457 

450 

459 

LO 



t 

(m) 

356 

' 7  - 
358 

359 

360 

361 

362 

363 

- 4  

365 

366 

367 

368 

369 

370 

b 

I 

II 

I a I - @ . &  li - I  

z 

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG 

Graphic Log I Alteration structure 

DRILL HOLE NO. 02Y01-  m] 
Logged By: 

Date: 
Mineralization 

li I 

4 



CANADIAN EMPIRE EXPLORATIONS LTD. GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO1 - T I  
YUKON OLYMPIC PROJECT 

Mineralizatic Graphic Log tructure 

(m) - 
371 

-9 

373 

374 

376 

376 

377 

- 

I 

378 

-9 

380 

381 

382 

383 

384 

386 

CII 

I 

3 

I 
I 

i I I I I I I 



(In) 2 
306 

9 97 

388 

389 

390 

39 1 

392 

393 

Q4 

396 

396 

397 

398 

399 

400 

lbll 

aa 

- 

YUIWN OLYMPIC PROJECT 

. -. .  10 ." 
Graphic 1 :ation Structure Alteration 

8 



DRILL HOLE NO. 02 YO1 - 
Logged By: 6 - 

Date: NUL/ 
Mi 

1 
I.- 

ation - Graphic 1 Alteration 

J-tsr. 



YUKON OLYMPIC PROJECT 

StNC 

tm) - 
416 

6 4 7  

41 8 

41 9 

420 

421 

422 

423 

"4 

425 

420 

427 

428 

129 

430 

Graphic Lo 

DRILL HOLE NO. 02 YO1 - I d o  I 1 

Cc I Mc I CV 

Page 7- of 
3a 

- 
3pn 

e. L 

i 



CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO1 - 

(m) - 
431 

P? 

433 

434 

435 

436 

437 

I 

438 

'-9 

$40 

441 

442 

443 

444 

445 

.I 



8 P E - P  0 t - E  - 0 :  lo Q c @ Q e li Is, I - t - C  

YUKON OLYMPIC PROJECT 

Graphic 1 
Z L  S 

- 
To 

Logged By: ,8 ,'&,& A- 
Date: /VLW I L ~  ez 

1 I Alteration Mineralization ltructure 
Sht Stk Opn Ang Type lntr Type Py I Cp I Cc I Mc I Cv lOpi 

-0.21 I -  I 
I I I I I  



E E - &  E a - a - r  t @ - E  - l i .  I - E  - E  a e -  E P a 

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 
Yukon Territory 
Canada 

GEOTECHNICAL LOG DRILL HOLE NO. 02 YO1 - I O C )  I I 

L 

Interval (m) I Recovery I RQD I J.C.S I Wthr 
Fram I To I Lgth I (m) I % I (m) I % I Hard I A h .  

I I 2 I 4' 

-* 

Comments 

I -.- t 



CANADIAN EMPIRE EXPLOMTIONS LTD. 
YUKON OLYMPIC PROJECT 
Yukon Territory 
Canada 

GEOTECHNICAL LOG 

p 
DRILL HOLE NO. 02 YO1 - I QQ I I 

Logged By: 6.  L v " S " k - -  
Date:& 2/ #t 
I) 

Comments 

I I  

I 



r 6 c It it B 

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 
Yukon Territory 
Canada 

GEOTECHNICAL LOG DRILL HOLE NO. 02 YO1 - I #S I 

Logged By: %4.-- 
Date: 1\3so %/on 



I a. li c c I li Is E Q li c 

GEOTECHNICAL LOG 



CANADIAN EMPIRE EXPLORATIONS LTD. GEOTECHNICAL LOG 
YUKON OLYMPIC PROJECT 
Yukon Territory 
Canada 

DRILL HOLE NO. 02 YO1 - loo/ 1 
Logged By: B* &w5p; 

Date: # ~ t /  C 



CANADIAN EMPIRE EXPLORATIONS LTD. GEBTECHNICAL LOG 
YUKON QLYMPIC PROJECT 
Yukon Territory 
Canada 

BOX Interval (m) I Recovery I RQD I J.C.S I Wthr 

No. From 

12 
i o  

DRILL HOLE NO. 02Y81 - I 001 I 

Comments Struc Dip 
Type ToCA 



CANADIAN EMPIRE EXPLORATIONS LTD. GEOTECHNICAL LOG 
YUKON OLYMPIC PROJECT 
Yukon Territory 
Canada 

DRILL HOLE NO. 02 YO1 - I Ou[ I 
Date: 

DIP I 
To CA 

Comments 
I 1 

I 



CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 
Yukon Territory 
Canada 

GEOTECHNICAL LOG DRILL HOLE NO. 02 YO1 - 1 I 



CORE BOX RECORD SHEET 
CANADlAN EMPIRE EXPLORATIONS LTD. DWLL HOLE NO. 02 YO1 -PI 
YUKON OLYMPIC PROJECT 
Yukon Territory 
Canada 

BOX Interval (m) 
Number From 1 To I 



CANADIAN EMPIE WPLORA 
YUKON OLYMPIC PROJECT 
Yukon Territory 
Canada 

1 04 
105 

- 106 
107 
108 
109 

- CORE BOX RECORD SHEET 

.1 

Is 

cco 

L 

P 

L 



@ c rn . I IE t lli t I r - E  

CANADIAN EMPIRE EXPLORATIONS LTR. 
YUKON OLYMPIC PROJECT 

Yukon terrltory 
Canada 

I 

3 

(~ s 

9 

GEOLOGIC DRILL LOG 
DRILL HOLE NO. 02 YO4 - 

Drilled By: cfitZ& o l % - ~ ~ d h  Logged By: .&Js~u- 
\I \L / G f w  Date: NO') 1 % / u s  

UTM Northing (m): hrvh 
UTM Easting (m): 07 w Date Started: 
Elevation (m): Date Completed: 
Total Length (m): 
Collar Core 8126: 

Reduction Depth: Caslng Depth (m): 
Proposed Hole No.: Caslng (Inlout): 

cc MC Cv Opn - 

Sample 

raphlc Log 



CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO1 - E[ 

11 

? 

13 

14 

I 6  

16 

17 

18 

3 

20 

le 

m 

21 

22 

23 

24 

26 

Graphlc Log 



P 0 llB I IE 

(m) 2 
- 26 

7 - 
28 

29 

30 

31 

32 

33 

'4 

36 

36 

37 

38 

39 

40 

- 

- 

-1 

-- 

t a E ff E I I 0 P t & - I  e E 

GAMA 
YUKO 

. 

DlAN EMPIRE EXPLORATIONS LTD. 
U OLYMPIC PROJECT 

Graphic Log 

GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO1 - 
Logged By: 5 , LL~.L.  



. 

44 

46 

46 

47 

48 

3 

50 

51 

52 

53 

54 

CANADIAN EMPIRE EXPLORATIONS LTD. GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO1 - 
YUKON OLYMPIC PROJECT 

Logged By: l?.. Gyj&.- 
Graphic bog 



Q E. 
. 

CANADIAN 
YUKON QL 

Qraphlc 

5s 

7 

58 

59 

60 
I 

61 

G2 

83 

4 

66 

66 

67 

I 

68 

69 

70 - 



CANADIAN EMPIRE EXPLORATIONS LTD. GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO1 - ba&r1 
YUKON OLYMPIC PROJECT 

(in) 

71 

? 

73 

74 

75 

76 

77 

7% 

3 

80 

81 

111 

Pa 

a2 

03 

04 

85 
I 

Z L  

____ “_. __.__l.. ___. ._.__ . __.,-_ __‘_. .. ..E-. _..--.... ._.-_ ......... *.- ...... ”..- --.. I I I I I I I I I IGYrv 
....... 

_. . 

.. 

e..-.. 

. I . 

_._. .. “... . 

.. - ....... _,_.. .. 

........ 

Page 0 of 1j.C 



u. R B a I li 

(in) 

86 - 
7 - 

88 

09 

90 

91 

92 

93 

4 

96 

9G 

97 

90 

99 

1 QQ 

- 

- 

- 

- 

- 

-. 

li a - o  Q 

Z 

CANADIAN EMPIRE EXPLORATIONS LTID. GEOLOGIC DRILL LOG 
YUKON QLYMPIC PROJECT 

DRILL HOLE NO. 02 YO1 - I ~ 3 0 1 ~ -  I 
Logged By: s, 

Graphic Log 
Date: AJ!d  z ( / o z  

lnbmal(m) structure Alteration Mlneralization Zone Rock Sulph 
From To code code Code From To Shr Stk Opn Ang Type Ink Type lnts Type Py Cp Cc Mc Cv 

C_rII_ I --I . .-I-..- -_-1 -.- . x _  I I I I I I  I ---- ._----.--.-.- ,._- ~--”-, .-I.I_. -..-..._.-.- 85 86 1 
I I I i 1 I I I I I I  I I 

% - 
.. . .. ... 

., I -  



CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO1 - IO01 I 
Logged By: /3 ;cFc(*-&-m 

Graphic Log Structure 

.-..."- ..... _,I 

n - 
cv mn) . 

101 

? 

103 

104 

1 Ob 

106 

I 07 

I08 

9 

110 

111 

7 12 

113 

114 

1 I 6  

c 

m 

Z l I  

., 

- .--" 
..,.- 

......._ 

....... 

Tu< 
101 102 

.,.. - - . 

.-_- . 

:*a: 

*_-- 'u6*Jt I ............. lyLj 

.... c 

... 

. .  .- 
-, 

_ _  4 a 

I I I I I I I 

of Page 8 



III 

(m) 

116 

7 - 
118 

119 

120 

121 

122 

123 

4 

1x5 

- 

I*d 

126 

'I 27 

128 

129 

130 

- 

I E It . 

Z L S 

0 - 1  t 6 e: 0 b a c 

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG 

Graphic Log 

DRILL HOLE NO. 02 YO1 - E l  
Logged By: r d  

Date: Not, 21 /02  

Mineralizatic 

Page 9 

I- 

. . 

....... 
-._I -- 



CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO1 - I 002 I 
LoggedBy: /5 iLa.k+, 

131 

? 

133 

134 

136 

136 

137 

138 

9 

14Q 

141 

142 

113 

144 

I 45  

I 

II 

Graphic Log 

Page 

-... .... ,_ ...... 

-__,. - .... 
.,*-~ ..-.. ......... 

.-. - I __I _- 

.......... 

................... 

........ ".1 ..... 



li li E c P E 0 

DRILL HOLE NO. 02 YO1 - CANADIAN EMPIRE EXPLORATIONS LTB. GEOLOGIC DRILL LOG 
YUKON OLYMPIC PROJECT 

z Date: N O ~  
Alteration I MI Graphic Log eralization 

F 
- 
Mc 

7 

cv 

...... " .. -,..- 

_-.-,. ... _. 

;:e? .. .... 

.... .......... 

- 
of Page 11 



It ff E I E I 

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO1 - (Oa 2 I 

Graphic Structure I Alteration I Mineralization 

161 

2 

163 

164 

166 

166 

167 

168 

9 

170 

171 

I 72 

173 

174 

I 

WCT 

- 

I 

CCI 

- 

- 

e.- 

..-,.- 

..-- 
_I- 

--- 

!E:? .--- 

.---.I(_,, -.._ .̂ ..' 

1 7 5 A  

Pane 12 of I T  



I 8 It. t 

CANADIAN EMPIRE EXPLORATIONS LTD. GEOLOGIC DRILL LOG DRILL HOLE NO. 02 YO1 - Im.2 1 

(m) - 

170 

7 

178 

179 

180 

181 

182 

183 

4 

185 

I 86 

107 

188 

I 

D 

189 - 

11111 
190 

YUKON QLYMPIC PROJECT 
Logged By: st-iny3&- 

Date: NOH 22 /u2 .f. rln- 

Graphic Log Interval (m) Zone Rock Sulph 
From I To Code code code From . 

..--~.. 189 190 

Structure I Alteration I Mineralization 
To I Shr I Stk 

......... -*"-- ,- ...... L 

.....-. 

....... 

....................... - - ~ ,  

"~. l ' i i . !  214 .... 

4 2  2%' 
__._ ................. 

~:~~~ . ..,,_ ..... 

%-%. e. ? "I5 
............... ^ .. ._".I 

.__I,.- ....... ..-. 
,." . .  ,..__ _. . .I,.- _LL . ...................... - 

13 of I/sr 

- 
% - 

_. ...... 
i .5..- 
. 
. - 

f2 .. 
g. .......... 

........ 
~ .- -. 

- -  

-.. ~ 

....... 

?d, 

,. -. 
,". -. 

..- 

..I - 

5 .... - 

....... 

-. .. 

. _ I  .... 

....... 

5 .  ~ 

...... 

. 

__ 

........ 

- - 
Page 



(m) 

191 

2 

I 93 

194 

195 

196 

197 

198 

9 

2QQ 

201 

207 

- 

- 

- 

203 

204 

205 

I 

/ 

2 

li Q li E ' l  c. I li r 

CANADIAN EMPIRE EXPLORATIONS LTD. GEOLOGIC DRILL LOG 
YUKON OLYMPIC PROJECT 

DRILL HOLE NO. 02 YO1 - I I 
Logged By: 6 c &,d &-- 

Graphic Alteration I Mineralization 
cc - 

--. 

14 of Page 



I 

(m) 2 
206 
I 

7 - 
208 

209 

218 

211 

212 

213 

4 

21 5 

216 

217 

218 

219 

220 

- 

-. 

- 

I 

- 

- 
-. 

-.- 

_-  
& 

c e m - m - e  E I ci It: t 

CANADIAN EMPIRE EXPLORATIONS LTB. GEOLOGIC DRILL LOG 
YUKON QLYMPIC PROJECT 

DRILL HOLE NO. 02 YO1 - I'oz I 
Logged By: /3 &--- 

Date: Mod 2 z / o a  
Graphic Log Alteration I Mineralizati - 

..-"-.", ........... 

...- ..... 

-"-I"'---- ----.. 

-,,,. ...... 

.,-. 

...~ ..... 

....... -.- .. 1 ..-.-I.-- 

..--" -.-. 

........ 

........ 

......... 

I 
I [>-- 

L =- Page 15 of 



lit. t II c - l  li I E I l - h  a I[ a Q li 

CANADIAN EMPIRE EXPLORATIONS 
YUKON OLYMPIC PROJECT 
Yukon Territory 
Canada 

LTD. GEOTECHNICAL LOG 



II- r 

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 

Yukon Territory 
Canada 

c & - @ - I  

GEOTECHNICAL LOG DRILL HOLE NO. 02 YO1 - lc3o/_I 
LoggedBy: I &  us & - 

Date: N,W iq/oz  
I 1 

To CA I Dip Comments 

I 



I: Q a Q r: e 

CANADIAN EMPIRE EXPLORATIONS LTD. 
YUKON OLYMPIC PROJECT 
Yukon Territory 
Canada 

GEOTECHNICAL LOG DRILL HOLE NO. 02 YO1 - I d 3 . x ~  I 



CORE BOX RECORD SHEET - 

I 

I 

PI 

I 

: .- .. , 

I 

._  . ... . 

I 

CANADIAN EMPIFE WPLORA' 
YUKON OLYMPIC PROJECT 
Yukon Territory 
Canada 

I 11 Iy5i2-5- ~ ~ ~ : ~ ~ l  
12 97 23 

TlONS LTD. DRILL HOLE NO. 02 YO1 -1 I 

I 45 I I I 
46 
A7 

I I 
70 
71 . 



APPENDIX I1 

DRILL HOLE ASSAY LEDGERS 
2002 

24 



I 

Y 

Y 

- SAMPLZ DATA SHEET 
CANADIAN EMPIRE €X?LORATIQNS LTD. 
YUKON OLYMPIC PROPERTY 
Yukon Territory 
Canada 

DRILL HOLE NO. 02 YO1 -1 06 i l  

Page 1/1 of 
Whole Core for Nitro Purge: From To 
114 Core for Nitro Purge: 



Q1 
' SAMPLE DATA SHEET 

Q 

I 
3. 

0 .  

m 

YUKON OLYMPIC PROPERTY 
Yukon Territory 
Canada 

t I I I I I I I I I I I I I 
p a g e m  of 

Whole Core for Nitro Purge: From To 
114 Core for Nitro Purge: From To 

From To- 
From 10- 



APPENDIX 111 

CERTIFICATE OF ASSAYING 
2002 

25 



SAMPLE# 

SI 
013451 
013452 
013453 
013454 

013455 
013456 
013457 
013458 
013459 

0 1 3460 
013461 
013462 
013463 
013464 

013465 
013466 
013467 
013468 
RE 013468 

RRE 013468 
013469 
013470 
013471 
013472 

013473 
013474 
0 13475 
013476 
STANDARD DS4/AU-R 

I 

Mo C u  Pb Zn Ag N i  Co ~ Mn F e  As U Au T h  S r  Cd Sb B i  V Ca P L a  C r  ~ Mg Be T i  B A1 Ne K W Au* 
ppnppcnPPmppnPPnwppnFw ~PPnppnppnppnppnPPnppnPPn pp(n x x m p p m  xppm xppn x x x p p m  PPb 

4 2 e3 1 .3 < I  -<I <2 .05 3 <2 *2 3 *.5 <3 <3 
26 100 41 950 4.2 91 8 162 1.30 24 e8 <2 4 372 7.3 4 43 
3 187 11 59 <.3 24 2 733 .I9 15 4 <2 2 110 .5 8 ~3 

< I  2 <3 24 .3 2 4 664 .08 2 <8 *2 <2 86 <.5 3 <3 
1 3 <3 1 .4 6 < I  320 .12 <2 <8 *2 <2 27 <.5 <3 *3 

26 10 12 100 .4 22 2 253 ' .24 12 <8 *2 2 99 <.5 4 ~3 
3 4 7 45 .3 16 2 186 -29 7 *8 *2 <2 124 <.5 4 *3 

1 4 14 32 <.3 3 1 134 .07 4 e8 <2 <2 118 <.5 5 *3 
4 2 3 17 e.3 16 11 7113 3.00 14 <8 <2 2 38 *.5 <3 <3 

4 31 7 8 <.3 4 5 4673 2.10 9 <8 <2 4 44 <.5 *3 *3 
< I  12 <3 30 <.3 14 6 8392 9.40 3 4 <2 6 4 .8 <3 <3 
<1 13 14 39 <.3 9 6 170 1.63 9 <8 4 10 5 <.5 <3 <3 
< I  13 5 14 <.3 9 5 138 2.23 6 <8 <2 12 5 <.5 <3 13 
< I  36 <3 17 <.3 9 6 61 1.28 7 <8 <2 12 5 <.5 <3 <3 

<1 4 5 19 *.3 10 5 252 1.66 5 <8 <2 12 12 <.5 <3 <3 
< I  22 11 30 <.3 10 5 523 5.88 5 *8 <2 10 6 s.5 <3 <3 
4 45 12 26 e.3 9 10 101 1.29 8 *8 *2 11 7 <.5 <3 <3 
< I  37 33 83 <.3 12 13 18 .58 14 <8 <2 13 5 s.5 <3 <3 
<1 38 32 86 *.3 13 14 22 .60 13 <8 *2 13 6 <.5 *3 <3 

4 41 34 86 <.3 14 14 24 .61 15 4 <2 14 6 s.5 <3 <3 
<1 78 341 185 x.3 8 19 239 .67 14 *8 <2 7 7 .5 <3 <3 
< I  169 35 394 x.3 10 11 120 .61 7 <8 <2 8 4 .9 <3 <3 
< I  22 36 39 <.3 7 8 171 .61 13 *8 <2 10 5 *.5 <3 13 
< I  7 19 38 s.3 8 15 585 1.64 11 e8 e2 6 6 *.5 <3 <3 

< I  22 23 36 .3 14 13 117 1.32 9 4 *2 12 6 <.5 <3 <3 
<1 8 21 40 <.3 13 20 194 1.62 24 *8 4 9 7 <.5 <3 <3 
< I  6 11 43 <.3 15 14 128 2.84 11 <8 <2 9 6 <.5 <3 <3 
4 23 27 34 s.3 12 11 347 1.56 10 <8 <2 7 9 *.5 *3 13 

6 2 10 51 <.3 . 5 1 120 .20 7 *8 <2 <2 124 <.5 4 <3 

<I 
1194 

15 
15 
1 

48 
3 
2 
3 
8 

17 
8 
7 
7 
5 

6 
7 
5 
3 
5 

5 
3 
6 
3 
5 

6 
5 
8 
7 

.I3 .001 < I  
13.90 .830 34 
20.91 .17l 2 
18.42 .073 2 
7.10 .005 4 

18.60 .053 1 
18.49 .009 1 
19.29 .006 <1 
19.41 .005 < I  
9.37 .a46 10 

6.82 .053 3 
.13 .019 29 
-07 .017 32 
.06 .016 29 
.04 .019 34 

.27 .020 39 

.08 .020 32 

.I1 .019 27 

.03 .018 30 

.04 .018 30 

.04 .019 32 

.27 .013 19 

.I1 .015 23 

.I9 ,013 30 

.24 .010 23 

. I O  .015 34 

.23 .015 19 

.08 .014 26 

.41 .016 27 

1 
82 
2 
2 
4 

3 
6 
4 
1 

11 

11 
9 

10 
11 
7 

10 
9 
6 
6 
7 

7 
8 
8 
9 

10 

8 
12 
14 
15 

<.Ol 4 <.Ol 
.32 70 .01 

9.65 125 *.Ol 
9.70 153 <.Ol 
3.87 108 *.01 

9.45 96 .01 
9.02 68 <.Ol 
8.97 269 <.Ol 
9.72 48 <.01 
4.53 140 <.Ol 

3.12 170 <.Ol 
.89 107 x.01 
.20 186 .01 
.I7 170 .01 
.18 115 <.Ol 

-24 170 .02 
.33 131 .02 
.I5 113 <.Ol 
. I O  111 <.Ol 
.ll 119 <.Ol 

.I1 124 <.Ol 

.I6 74 <.Ol 

. I2 92 .01 
',I5 68 s.01 
-28 54 s.01 

.31 67 <.Ol 
-49 40 G.01 
.81 46'<.01 
.55 53 <.01 

*3 
23 
<3 
<3 
*3 

<3 
<3 
<3 
*3 
5 

<3 
5 
5 
5 
4 

8 
5 

5 
5 

6 
4 
5 
4 
3 

5 
4 
5 
5 

4 .  

.02 .70 <.Ol <2 
1.50 -01 .62 12 
.03 -02 .01 <2 
.03 .02 .01 <2 
.01 .01 <.Ol <2 

.09 .01 .05 <2 
,.06 .01 .03 <2 
.05 .02 .03 <2 
.01 -02 S.01 <2 
.75 .01 .28 <2 

. I1 .01 .I1 <2 

.62 . O l  .32 <2 

.81 .01 .49 <2 

.71 -01 -42 2 

.75 .01 .34 <2 

-92 -01 . S I  <2 
.73 .01 .40 <2 
.67 .01 -36 <2 
.54 .01 .37 <2 
.57 <.01 .39 <2 

.60 .01 .40 <2 

.44 <.01 .29 <2 

.55 .01 .37 <2 

.46 -01 .30 <2 

.68 -01 .26 <2 

.89 -01 -25 <2 
1.53 .01 .28 <2 

.96 -01 .33 <2 

.90 .01 .39 <2 

*.2 
<.2 
<.2 

.3 
*.2 

.7 

.2 
*.2 
*.2 

.6 

3.0 
.3 
.8 
.6 
.4 

.5 

.3 

.5 

.3 

.4 

.2 

.2 
1.4 

.5 
*.2 

.4 

.7 

.2 

.3 
6 125 34 158 <.3 35 12 790 3.21 23 <8 <2 2 28 5.6 5 6 75 .55 .093 17 170 .57 145 .09 <3 1.76 .03 .I5 3 453.0 

GROUP I D  - 0.50 GM SAMPLE LEACHED WITH 3 ML 2-2-2 HCL-HNO3-HZO AT 95 DEG. C FOR ONE HOUR, DILUTE0 TO 10 ML, ANALYSED BY ICP-ES. 
UPPER L I M I T S  - AG, AU, HG, W 
ASSAY RECOMMENDED FOR ROCK AND CORE SAMPLES IF CU PB ZN AS > I%, AG > 30 PPH & AU > 1000 PPB - SAMPLE TYPE: CORE R150 60C 
S a m l e s  beginning 'RE' are Reruns and 'RRE' are Reject Reruns. 

100 PPM; MO, CO, CD, SB, 81, TH, U & B = 2,000 PPM; CU, PB, ZN, NI, MN, AS, V, LA, CR 10,000 PPM. 

AU* IGNITED, ACID LEACHED, ANALYZED BY ICP-MS. (10 gm) 

DATE RECEIVED: NOV 29 2002 DATE REPORT MAILED: D. TOYE, C.LEONG, J. WANG; CERTIFIED B.C. ASSAYERS 

A l l  r e s u l t s  ere c o n s i d e r e d  t h e  c o n f i d e n t i a l  p r o p e r t y  of  the c l i e n t .  Acme assumes the l i a b i l i t i e s  for a c t u a l  c o s t  of the a n a l y s i s  only. Dat& ;A - 



I ppm ppm P P ~  P P ~  ppm P P ~  P P ~  P P ~  P P ~  PPG P P ~  P P ~  P P ~  P P ~  P P ~  
SI 
13477 
13478 
13479 
STANDARD DS4/AU-R/C3 

.1 1.7 < * l  2 ,5 <.5 c .1  K.1 c.1 c.1 . 9  c.01 <.1 .2 e10 

. 3  16.9 1.2 27 17,7 3,l .1 . 3  .1 <.1 2,l .02 c.1 1.5 870 
1.1 6.2 3,2 27 22,9 4.3 .1 1.5 . 3  c.1 1.9 .01 <.l . 8  980 
.4 663.2 1.0 45 54.6 4.4 c.1 , 3  .1 .2 2.0 .03 c.1 5.1 1050 

6.5 125.5 29.1 157 34,4 22.6 5.1 4.5 4.9 .2 26.4 .26 1.0 469.8 430 

GROUP IDX - 0.50 GM SAMPLE LEACHED WITH 3 HL 2-272 HCL-HNO~TH~O AT 95 DEQ. C FOR ONE HOUR, DILUTED TO 10 HL, ANALYSED BY ICP-MS. 
UPPER L I M I T S  - AG, AU, Ha, W c 100 PPH; r(0, CO, CD, SB, B I ,  TH, 4 81 B - SAMPLE TYPE: ROCK R150 
F GROUP 2A 7 NaOH FUSION - SPECIFlC ION ELECTRWE ANALYSIS, 

2,000 PPM; CU, PB, ZN, M I ,  HN, AS, V, LA, CR 5 10,000 PPH. 
AU* IGNITED, ACID LEACHED, ANALYSED BY ICP-HS, (15 p) 

DATE RECEIVED: FEB 27 2003 DATE REPORT MAJLED; TOYE, C,LEONG, J. UANG; CERTIFIED B.C. ASSAYERS 

I 

A l l  resu l ts  are considered the conf ident ia l  property o f  the c l i en t .  Acme assumes the l i a b i l i t i e s  f o r  actual cost of the analysis only. D a t a k F A  - 



SAMPLE# 

SI 
134 77 
13478 
13479 

Ba Co Cs Ga H f  N b  Rb Sn S r  T a  Th U V W Zr Y La Ce P r  Nd Sin ELI Gd Tb Oy Ho Er Tin Yb Lu 
PpRlPpRlwwwpplll Wppn p p n p p n p p r n W F w P  P p n P P n P p n r P P n  p p a p p R P P n p p m p p m p p R P P m w P p n P P m P P p p m  

STANDARD SO-I7 

GROUP 4B - REE - L1B02 FUSION, ICP/MS FINISHED. 

154.6 .9 s.1 2.7 3.0 .8 2.9 3 181.8 .1 .4 .4 *5 .3 108.5 3.3 1.9 3.1 ,49 1.7 .4 .29 .40 .09 .44 . I1  ,25 s.05 .27 .06 
3626.7 20.9 1.0 12.5 4.3 7.8 102.9 3 71.0 .7 11.2 3.2 ' 59 3.7 148.8 22.6 36.9 73,8 8.51 33.5 5.8 1.20 4.49 ,72 4.05 .70 1,82 .25 1.65 .25 
924.4 12.6 1.9 15.9 3.5 8.3 161,6 2 30.9 .6 11.3 3,6 73 3.4 122.8 21.5 48.0 91.0 10.00 37-0 6.0 1.59 4.51 .66 3.46 .67 1.81 .27 1.86 .28 
149.7 85.9 .6 24.9 4.0 11.8 90.5 2 3.6 .8 3.8 1.6 450 2.2 139.8 32.9 12.1 2 3 . 2 .  2.89 12.8 2.7 .91 3.67 ,66 5.20 1.22 3.36 .52 3.52 .51 
393.6 17.9 3.6 19.2 11.6 25.0 22.9 10 308.5 4.1 11.2 10.7 128 10.2 356.8 27.4 10.6 23.2 2.98 13.4 3.0 1.02 3.77 .64 4.25 .96 2.74 .41 2.89 .43 

- SAMPLE TYPE; ROCK R150 

DATE RECEIVED: FEB 27 2003 PATE RBPORT MAILED: 0.  TOYE, C.LEONG, J. LIANG; CERTIFIED B.C. ASSAYERS 

1 

- SAMPLE TYPE; ROCK R150 

DATE RECEIVED: FEB 27 2003 PATE RBPORT MAILED: 0.  TOYE, C.LEONG, J. LIANG; CERTIFIED B.C. ASSAYERS 

1 

A L L  r e s u l t s  a r e  c o n s i d e r e d  t h e  c o n f i d e n t i a l  p r o p e r t y  o f  t h e  c l i e n t .  Acme assunes the  l i a b i l i t i e s  f o r  a c t u a l  c o s t  o f  t h e  a n a l y s t s  on ly .  D a t a L F A  __ 
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YUKON OLYMPIC SPECIFIC GRAVITY CALCULATIONS 

Hole YO 02-001 



t e r 

DEPTH WEIGHT (a) S.0. 
(m) DRY WET DIFFERENCE 

11.80 893.10 578.80 314.30 2.84 
25.80 755.80 476.10 279.70 2.70 
34.00 560.30 358.90 201.40 2.78 
63.75 455.40 295.40 160.00 2.85 
73.00 517.60 328.50 189.10 2.74 
93.30 406.20 258.60 147.60 2.75 
97.25 572.20 361.80 210.40 2.72 
98.05 571.90 362.10 7 209.80 2.73 
109.35 647.80 410.00 237.80 2.72 
121.00 446.90 279.25 167.65 2.07 
144.10 422.85 265.35 157.50 2.68 
149.20 502.85 319.90 182.95 2.75 
157.45 512.45 323.20 189.25 2.71 
187.10 516.00 323.95 192.05 2.69 
204.70 401.30 254.85 146.45 2.74 
208.75 360.10 227.90 132.20 2.72 

ROCK 567.60 379.10 188.50 3.01 
ROCK 571.90 370.20 201.70 2.84 
ROCK 1499.10 1008.80 490.30 3.06 
ROCK 1804.10 1201.50 602.60 2.99 
ROCK 1338.60 878.10 460.50 2.91 

a t E - m - R  It. I E - @  re 

YUKON OLYMPIC SPECIFIC GRAVITY CALCULATIONS 

S.0. Rock 
(ave) Type 

2.77 breccia 
breccia 
argillite 
argillite & hematite stain 
argillite & dolostone 
argillite & dolostone 
argillite & dolostone 

2.73 argillite & dolostone 
argillite & dolostone 
dolostone 
argillite & dolostone 
argillite 
dolostone 
dolostone 
argillite 
dolostone 

breccia-specular hematite-chlorite-quartz-cpy 
--p 

2.96 volcanic (breccia?):specular hematite-chlorlte-qtz-cpy(py) 
vo1canic:specular hematite-chlorite-cpy-Mc with veinlets of carb-qtz-cpy 
breccia---all hematized brown-red 

Hole YOO2-002 

li -- a @ 
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SUMMARY 

31 
I 

r) 

Y 

1 

A gravity survey were conducted on the HEM Property for Copper Ridge Explorations 
Inc. between July 15 and August 3,2002. The surveywas conducted to locate iron 
oxide copper gold mineralization similar to that found in breccias outcropping near the 
Dempster Highway on the Property. A total of 261 points were surveyed in an area of 
approximately 20 km (E-W) by 10 km (N-S). Topographic elevations and station 
locations were surveyed with differential GPS receivers working from a central base 
station. Elevations a re  considered accurate to 5 61 cm and overall Bouguer anomaly 
measurements a re  considered accurate to 5 0.220 mGal. The data has been corrected 
for drift, latitude, Free Air, Bouguer Slab, Bullard B and terrain effects. Terrain effects 
were removed using direct elevation measurements within 200 m of the survey station 
and through the use  of a 1 km digital terrain model to a distance of 60 km from the 
centre of the grid. The survey identified a large Bouguer anomaly adjacent to a 
magnetic field anomaly which merits additional investigation. 
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1 .0 INTRQDUCTiON 
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This report describes a gravity survey conducted on the HEM Property in the Dawson 
Mining District, Yukon Territory. The HEM Property hosts hematite-sulphide bearing 
breccias similar in style to those hosting economic mineralization at the Olympic Dam 
Deposit. The purpose of the surveys was to locate a large scale target hosting similar 
mineralization. The surveys were conducted by a two-man party from July 16, 2002 to 
August 3,2002. 

2.0 LOCATION AND ACCESS 

The HEM Property is centred at 65" 04' N 138" 12' W in the northern Yukon Territory 
(Figure 1). The property is 130 km NNE of Dawson City. The property straddles the 
Dempster Highway and is 190 km from Dawson City by road. There is a fDced wing 
airstrip adjacent to the highway in the northwestern comer of the survey area. 

3.0 PROPERTY DESCRIPTION 

The HEM Property consists of 352 Claims (HEM 1-335 1 with duplicates) staked under 
the Yukon Quartz Mining Act in the Dawson Mining District. Figure 2 shows the 
location of the claims and of the area in which the gravity survey was conducted. 

4.0 PHYSIOGRAPHY 

The HEM Property is located in the Ogilvie Mountains on the height of land between 
the Blackstone and Ogilvie Rivers. Elevations on the property range from 900 to 1600 
m. The property covers a steep walled plateau dissected by steep and narrow ravines. 
The climate in the area is subarctic with long cold winters from October through May 
and a short, cool summer. Precipitation in the area is reportedly light to moderate. 

5.0 EGIONAL AND PROPERTY GEOLOGY 

The following discussion is based on Gordey and Makepiece (1999). The HEM 
Property is located in the northem Ogilvie Mountains and is underlain by the following 
geological formations (&id.): 
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Mining Dlddct: DAWSON 
Job: KRX.02M)I-M IDate: 25 NoV 02 

AURORA GEOSCIENCES LTD. metree 
Shale: 1:75.000 



'ord Lake 
&I. Devonian - Permian) 

3ouvette 
:U. Cambrian - L. Devonian) 

Road River Group 
(Cambrian - Devonian) 

Quartet 
(L. Proterozoic) 

~~ 

hscriptio 

jenerally fine to coarse grained 
Aastic succession equivalent to 
Sanol, Imperial and(?) 
ruttie assemblages 

grey-and buff-weathering dolomite 
and limestone, medium to thick 
bedded; white to light grey 
mathering, massive dolomite; minor 
platy black argillaceous limestone, 
limestone conglomerate, and black 
shale; massive bluish-grey 
weathering dolostone 

black graptolitic shale, limestone and 
minor chert with mappable 
subdivisions 

black weathering shale, finely 
laminated dark grey weathering 
siltstone, and thin to thickly 
interbedded planar to cross laminated 
light grey weathering siltstone and 
fine grained sandstone; minor 
interbeds of orange weathering 
dolostone in upper part. 

Economic mineralization on the property consists of hematite - chalcopyrite bearing 
breccias which outcrop near the Dempster Highway in the eastern portion of the 
property. This style of mineralization is similar to that found in the Olympic Dam 
deposity in Australia, the type model for iron oxide copper gold deposits. 

Olympic dam style iron oxide copper gold mineralization is often associated with 
positive Bouguer gravity anomalies adjacent to positive magnetic field anomalies. The 
recent Minotaur Resources (2002) discovery in Australia serves as an example of this 
deposit type. The Prominent Hill Prospect consists of a 2000 long by 800 m wide 
Bouguer gravity high adjacent to a hear aeromagnetic high. The total magnetic field 
high has a strike length in excess of 4 km. The gravity and magnetic anomalies have 
similar strike directions but are offset by approximately 300 m. 

HEM property gravity s m y  report - page 2 
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6.0 GEOPHYSICAL SURVEY GWD 

Gravity surveys were conducted in the area shown in Figure 2. Stations were sited 
roughly 500 m apart along traverse lines in accessible topography. Stations were 
marked with flagging in the field. 

+ -  7.0 PERSONNEL AND EQUIPMENT 

The gravity survey was conducted by the following personnel: 

Person Position 

Felix Gagne Technician 

He was assisted by helpers provided by Copper Ridge Explorations Inc. Addresses 
and periods of work are summarized in Appendix B. The crew was equipped with the 
following instruments and equipment: 

Gravimeter. 1 - Scintrex CG-3 automated gravimeter 

GPS receivers: 1 - Trimbie 4700 series dual frequency 

SIN 711413 

GPS receiver (base station) S/N 
2201 46652 

1 - Trimble Pro-XRS dual frequency GPS 
receiver (rover) SIN 224005367 

Other survey 
eouioment: 

1 - Impulse laser rangefinder 

1 - P866 laptop computer 

1 - d o u r  printer 

HEM Propettygravit)r survey report - page 3 
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c 
Other ecuipment: I - Repair tools (electrical 1 light 

mechanical) 
1 - SATphone 
1 - campgear 

Instrument specifications are included in Appendix D. 
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8.0 GRAVITY SURVEY THEORY _ *  

Gravity survey theory is well summarized in Telford et. al. (1990). This section 
descn'bes aspects of gravity survey theory pertinent to the project described in this 
report. 

Gravity surveys measure gravitational acceleration. The force of gravity on between 
tyo objects is: 

GM,% F =  
r1 

where F is the force, G is the universal gravitational constant, M, and M, are the 
masses of the two objects and r is the distance between them. m e n  the force is 
normalized against a test mass, the result is the gravitational acceleration (a) due to 
the second mass: 

- F GM,- 
'5 - a=--- - 

MI r2 
The acceleration of the test mass is then due to the distribution of the second mass. In 
the case of a gravity survey, the second mass is the earth and the distribution of mass 
therein. Explicitly: 

where d is the density, r is the radial vector to the mass element and a is the 
acceleration. Gravitational acceleration is measured in Galileos (Gals) where 1 Gal is 
an acceleration of 1 .O cm/s2. Average overall gravitational acceleration is 980 Gals 
and the gravitational acceleration due to targets of interest in the earth's crust are in 
the order of 1 O3 (I milliGal (mGal)) to 10-6 (1 microGal (pGal)). Thus a high precision 
gravity survey measures gravitational acceleration to approximately 1 part in 1 billion. 

Y 
C 

1 

8.1 Gravity meter function 

HEM properfy gravity s w e y  report - page 4 
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Specifications for instruments used in this survey are contained in Appendix C. The 
Scintrex CG-3 Autograv gravimeter contains a small test mass suspefided by a zero- 
length fused quartz spring. An electrostatic system is used to maintain a test mass in a 
constant position where the spring response is linear. Charges are placed on a pair of 
plates to maintain the test mass in a constant location and the size of this charge 
(voltage on the plates) will vary with the gravitational force on the test mass. The 
voltage is converted into a measure of the gravitational acceleration by normalizing the 
force by the mass of the test mass. 

The spring response is a function of force, temperature, air pressure, the inclination of 
the spring relative to the earth’s gravitational field and a slow change in spring constant 
(instrument drift). Since the force of gravity on the test mass is the quantity to be 
measured, the remaining influences must be mitigated. The temperature in the spring 
housing is maintained at a constant value in excess of 450 C by a thermostatically 
controlled heating element. This avoids drift due to changes in temperature. The 
effect of air pressure is minimal provided the instrument is not operated over a wide 
range of elevations and changes due to weather are not significant. Instrument 
inclination vanes because the instrument tripod slowly settles during a measurement. 
As the housing moves ofF true vertical, the component of the earth’s gravitation field 
action on the test mass is reduced. At angles near the vertical, this effect is small and 
linear, and electronic compensation using a sensitive tilt sensor is used to correct the 
gravity data for this effect. Instrument drift cannot be totally removed through 
instrument design but the C G 3  eliminates much of the instrument drift by using a 
correction algorithm. Repeated measurements over a minimum 24 hour period are 
used to determine an average linear daily drift and this value is extrapolated to 
determine the drift at any measurement time within 90 days of the last calibration. This 
drift value may change over time and the remnant instrument drift is removed by a 
procedure discussed in a following section. 

The gravitational acceleration measured by the gravimeter is not a direct measure of 
true local gravitational acceleration but is relative to an instrument constant and to the 
range of acceleration in which the measurement was taken. Gravitational acceleration 
measured by the gravimeter can be converted to true gravitational acceleration by the 
addition or subtraction of an instrument specific constant. This constant can be 
determined in the field by taking a gravity reading at a GSC control point and 
computing a static s h i  required to correct the observed data to agree with the GSC 
control point value. This procedure was followed in this survey. 

8.2 Factors affecting gravity readings 

The gravitational acceleration at any point is a function of the earth’s mass distribution 
relative to the gravimeter, the distribution of other solar masses and the earth’s 

I 
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centrifugal force. The sun and moon exert gravitational forces on the earth evident in 
the tides and the acceleration due to these sources must be removed to yield the 
gravitational acceleration due to the earth alone. The elevation of the instrument 
above the ground surface exerts a strong control on the gravitational acceleration. The 
closer the gravimeter is to masses within the earth, the greater the gravitational 
acceleration. If mass lies above the gravimeter, however, this will tend to reduce the 
gravitational acceleration by exerting a slight upwards force on the test mass. Both 
effects must be considered. Finally, the centrifugal force of the earth’s rotation exerts 
an upwards force on the test mass in a gravimeter, thereby reducing the earth’s 
gravitational acceleration. This effect vanes with latitude and must be removed from 
gravitational acceleration data. A number of standard corrections are performed to 
eliminate external sources of acceleration, thereby producing measurements of 
gravitational acceleration due solely to sources within the earths m s t .  The following 
corrections were applied to the raw measurements of gravitational acceleration (gravity 
data) measured in this survey: 

Drift correction 

Latitude correction 

Elevation correction 

4. Terrain corrections 

These are discussed in turn. 

8.3 Drift correction 

Solar and lunar gravity (tides), instrument drift and atmospheric pressure variations 
shift the base level of the gravimeter throughout the survey day. Tidal variations are in 
the order of 30 to 300 pGal per day. In addition, gravimeters occasionally suffer tares 
or large shifts in base level due to mechanical shock These are normally identified by 
sudden and large changes in base station readings between tie-ins. The CG-3 
calculates tidal drift using the input station latitude by applying Longman’s (1 959) 
formula for calculating gravitational effects of earth tides at various latitudes. 
instrument drift is calculated internally by the gravimeter using drift constants 
determined by repeated measurements over a minimum 24 hour period. Despite this, 
some remnant drift must be removed. This is performed by taking measurements at 
control stations with known reference values prior to, during and after the survey period 
on each survey day. Remnant drift is calculated by linear interpolation, using the field 
record times, and the drifts and record times measured at the control stations. A 
minimum of three reference measurements are required during a long survey day but a 
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reference reading before and after the field readings will suffice on a short day. 

8.4 Latitude correction 

Variation in gravitational acceleration due to latitude arises from flattening of the geoid 
(ie. an increase in distance from the centre of the earth moving towards the equator) 
and from the effect of centrifugal force when approaching the equator. Both tend to 
reduce the gravitational acceleration when moving from the poles to the equator. The 
latitude effect in mGal per km is given by: 

AGm = 0.813sin28 - 1.78~10-~ sin48 

The latitude effect is greatest at mid-latitudes and least at both the poles and the 
equator. On small grids, latitude effect is removed by calculating the latitude effect at 
the centre of the grid and correcting the gravity readings by a variable amount based 
on their north-south distance from the central station. 

8.5 Elevation correction 

Three elevation corrections are required. The Free Air effect compensates for the 
decrease in gravitational attraction resulting from an increase in elevation or, 
equivalently, an increase in distance from the centre of the earth. Gravity data are 
normally reduced to an elevation datum below that of the survey. In this case, the Free 
Air corrected gravity (AG,,,) is given b y  

A GF. = 0.3086 * z 
where z is the elevation of the gravity station above the survey datum. The Bouguer 
slab correction is next applied to compensate for the upward correction of the material 
above the gravity survey elevation datum. Were the gravity readings taken on this 
datum, the material above it would attract the test mass and reduce the measured 
gravity. The correction is applied by calculating the gravitational effect of an infinite 
horizontal slab with a thickness equal to the elevation of the gravity station above the 
datum. Explicitly, this correction (AGB) is: 

A GB = - 0.04 1 9 ~ ~  

where p is the Bouguer density and z is the station elevation. The average crustal 
density of 2.67 @an3 is normally used in the Bouguer corrected. Finally, an additional 
correction is necessary to account for the finite nature of the crustal slab used in the 
Bouguer correction. Obviously a correction based on an infinite horizontal slab valid 
only for small elevations above the survey datum and in cases where there is a large 
variation in topography, the Bouguer correction must itself be corrected for the effect of 
a finite, curved slab. This correction, the Bullard B correction, is well described by 
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Whitman (1 991) and LaFehr(l991 b). It is applied to correct the gradient in the 
Bouguer gravity for the effect of the earth’s curvature. The method is applied by using 
look up tables and applying Bullard-B corrections appropriate to the elevation of the 
gravity station above mean sea level (LaFehr 1991 b). The combined Free Air, 
Bouguer and Bullard B corrections are combined in a single elevation correction during 
data processing. 

Some controversy exists concerning the selection of Bouguer density values for the 
elevation corrections. It has been common practice to adjust the density value away 
from the average crustal density value in order to minimize effects apparently caused 
by topography. If an incorred density were used, the gravity profiles should either 
follow topography (in the case where the density is too low) or show a negative 
correlation with topography where the density selected were too high. LaFehr (1 991 a) 
recommends the use of the average crustal density ( 2.67 g/m3 ) in all reductions and 
the examination of the gravity data to determine the significance of anomalies which 
are associated with topographic anomalies. This procedure has been followed in 
performing the elevation corrections described in this report. 

8.6 Terrain corrections 

Terrain corrections are applied to correct the Bouguer gravity for the upwards 
gravitational attraction of masses above the station elevation and for the reduction in 
gravitational acceleration due to an absence of mass in a depression or valley 
extending below the station elevation. Both of these corrections reduce the elevation 
corrected gravity. Terrain corrections are applied by calculating the effect of a pie 
shaped slice of topography defined by inner and outer radii (ri and r, ) and the angle 
subtended by the slice 8. If p is the density, the gravitational effect of that slice g is 
given by: 

where 7 is the universal gravitational constant and Az is the difference in elevation 
between that of the sector and that of the station. The terrain effect is the sum of 
individual terrain corrections. Terrain corrections are always added to the gravity data. 

Two corrections are made. In this survey, the near station correction uses elevation 
difference directly measured by the operator in six 60” sectors surrounding the station. 
Each sector was further divided into three range limits: 2 to 20 m, 20 to 50 m and 50 to 
200 m. The cumulative near-station terrain effect is the summation of the individual 
sector contributions. The terrain effect at distances beyond 200 m from the station are 
calculated using a digital terrain model (DTM). It is customary to use a DTM with a 
small (200 m) node size in the area of the grid and then use a second DTM with a 

II 
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(a) Bouguer slab and Free Air corrections. 

(b) Bullard B Correction. 
acuounted for by this correction. 
below Bouguer slab and reduced attraction from absent region beyond 
160 km. 

Finite slab dimensions and curvature are 
Additional attraction from region 

Reading station 

(c) Terrain corrections. 
mass in gravimeter. 
during the Bouguer correction. 
gravity reading to remove the effect of nearby topography. 

Nearby hills above Bouguer datum pull up test 
Nearby valleys lack a gravity contribution added 

Terrain corrections are added to the 

Figure GR- 1. Gravity reductions and corrections. 
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coarser node size to cover the area at greater distances from the grid. The elevation 
dfierence between the gravity station and the elevation of the grid node is used as 
input to the sector equsttion. The raw gravity data corrected for instrument height, drift, 
latitude, elevation and terrain effects is commonly referred to as the Bouguer anomaly 
data or Bouguer data. 

9.0 GPS THEORY 

Gravity station elevations must be surveyed in to at least 2 A0 cm in order to produce 
gravity data accurate to 2 20 pGal. This can be achieved through spirit level, total 
station or global position system (GPS) surveys. GPS survey methods were used to 
determine the elevation of the survey stations in the survey described in this report and 
this section summarizes the measurement method. 

The Navstar Global Positioning System consists of 26 low altitude satellites, a master 
controlling station in Colorado Springs, CO and three uplink stations in Hawaii, 
Ascension Island, Diego Garcia and Kwajalein in the western Pacific Ocean. The 
satellites circle the earth at an altitude of 20,200 km with 4 satellites (space vehicles of 
Svs) in each of 6 planes inclined at 55" to the equator. Two SVs are spares. Each SV 
contains an atomic clock and transceiver. 

The GPS signal quite complicated and occupies a wide bandwidth in order to nullify 
attempts at jamming. The system fundamental frequency (f, )is 10.23 MHt  Satellites 
transmit messages on two carrier frequencies: 

L1 carrier - 
L2carrier - 

1575.42 MHz (1 54 f, ) with a wavelength of 19 cm 
1227.60 MHz (1 20 f, ) with a wavelength of 24 cm 

Several signals are impressed on the camer frequencies by amplitude modulation: 

Name Carrier (freq) Description 

Navigation L1 &L2 Satellite status, ephemeris and clock 
message (1500 Hz) corrections 

P-Code L1 (1 0.23 MHz) Precision Code: Encrypted pseudorandom 
noise signal containing clock time signal 
(time of transmission). The encryption is 
unclassified and available for civilian use. 
Pseudorange accuracies with this code are in 
the order of 30 m. 
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Figure GPSD-I . Principles of differential GPS corrections. 
The base station GPS is located over a known point. The 
difference between the known satellite locations calculated 
from the satellite ephemerides and the base station 
location, and the apparent locations calculated from the 
ephemerides and the satellite clock is used t o  calculate 
individual pseudorange corrections for each satellite. 



, 

r 
4 

Y-Code L l  (1 0.23 MHz) Encrypted P or Anti-spoofing (AS) Code: 
Encrypted pseudorandom noise signal 
containing clock time signal (time of 
transmission). The encryption is classified 
and this signal is for military use. Accuracy 
of the GPS system with this code is degraded 
to 100 m but military users can achieve 
psuedorange accuracies of better than 30 m 
by removing the encryption. 

C/A-code L1 and L2 Clear acquisition code: Non-encrypted clock 
time signal with pseudoranges accurate to 
+ I O 0  m. 

(1.023 MHz) 
- 

m 
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GPS receivers contain an internal clock (oscillator) which is synchronized to GPS time. 
GPS time is the absolute time standard used for the entire GPS system and is 
expressed in coordinated universal time (UTC). Each SV has a clock synchronized to 
GPS time and transmitted clock errors contained in the navigation message. The CIA 
and P or Y code transmissions contain the time of transmission from the satellite. Once 
the GPS receiver has 4 satellites in view, it can come up with a unique solution for the 
four variables in the position equation: x,y,z and t. (time). The receiver generates a 
best-fit solution to GPS time and synchronizes the receiver clock to GPS time. The 
phase shift in time between the code signal picked up by the receiver and the internal 
receiver clock yields the transit time (time of receipt less time of transmission). This 
time, together with the known propagation velocity of the radio wave yields a 
pseudorange. The satellite navigation message transmits the satellite ephemeris - a 
precise description of the satellite's orbit and thus, its position. Using the ephemeris 
and pseudoranges, the location of the receiver can be calculated to an accuracy limited 
by the psuedorange accuracy and the relative geometry of the satellites. GPS 
positions are accurate to 5 30 m with P-Code and to 5 100 m with CIA Code. 

9.2 Differential corrections 

The accuracy of GPS positions can be improved by differential processing. A base 
station GPS is placed on a point whose geographic coordinates are accurately known. 
The base receiver then tracks the same satellites that are used by a nearby receiver 
(rover) which is being used to determine an unknown position. The base receiver 
computes the error in pseudoranges by comparing the apparent pseudorange from the 
SV's P or C/A code with the known pseudorange from the satellite message. The 
errors in satellite pseudoranges are then used in either real-time (via radio link) or post- 
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acquisition processing of the rover's position. Differential correction yields positions 
accurate to 0.5 m in x, y and z. Errors of this magnitude are acceptable for regional 
surveys for high amplitude anomalies but are not suitable for targets with responses 
less than about 1.0 mGal. 

9.3 Carrier phase processing 

GPS positions can be refined further by GPS survey techniques. These aim to 
measure the distance between two points (base lines or vectors) using both the 
positioning signal (P or CIA code) and the camer phase of the GPS signal (L1 and L2). 
in simplified terms, the method is as follows. A base receiver is set up at a known point 
and a rover is set up at the point whose position is to be determined. The two receivers 
then record data from at least 5 SV's in common view for periods of time which depend 
upon the method being used. Three techniques are in common use: 

Static survey 

Fast static survev 

Kinematic survey 

Receivers record each base line for at 
least 45 minutes. Post processing uses 
the CIA code and the camer phase shift 
to calculate base lines. 

Receivers record each base line for at 
least 5 minutes and use the P-Code and 
carrier phase shift to calculate base 
lines. ~ 

Both the base station and the rover are 
set up over a known point and, after a 
short initialization period, the rover is 
moved from point to point and base lines 
are measured for period of 30 to 60 
seconds. Both receivers must maintain a 
lock on the same receivers. 

Static surveys can achieve accuracies of 5 mm f. 5 ppm while Fast Static and kinematic 
surveys can achieve accuracies of 5 mm 2 10 ppm. Carrier phase processing requires 
that the receiver be capable of recording at least 1 carrier phase (single frequency 
receiver) but better results under a wider variety of operating conditions are possible 
using receivers capable of receiving both L1 and L2 carriers (dual frequency receivers). 

Carrier phase processing uses several techniques to measure base lines. Differentially 
corrected GPS positions are used to narrow down a range within which possible 
solutions to the base line equation may be found. Under optimum conditions this 
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would involve a preliminary determination of distance to within 4 to 10 m. To improve 
the accuracy of the determination, the carrier phase difference between the two 
receivers is considered. The fraction of a wavelength phase difference between the 
two receivers can be determined very rapidly but the integer number of full wavelengths 
phase difference between the receiver cannot be readily determined with a single 
phase difference. In addition, the method has to be able to correct itself if one of the 
receivers loses contact with one of the satellites and "loses its place" in the signal 
(cyde-slip). Finally, the processing must account for propagation error caused by 
unknown velocity variations within the ionosphere. Several methods are used together 
to remove external sources of error, resolve the integer ambiguity and correct for cycle- 
slip: 

Single difference 

rl 
4 

Double difference 

7 

Triple difference 

Difference in phase between 2 receivers 
measuring the Same satellite over the 
same interval (epoch). This removes the 
effect of satellite clock, orbital and 
atmospheric delays. 

Difference between 2 single differences. 
This removes the effect of receiver and 
satellite clock drift. 

Difference over time between 2 double 
differences. This removes integer 
ambiguity and resolves cycle-slips. 

Combinations of the differences for a large number of readings are solved for a best-fit 
solution using least-squares methods. Carrier phase processing generates one of 
several possible types of solutions depending upon the data available: 

Float solution Poor solution as the processor is unable to resolve the 
integer ambiguity. Errors in the order of 1 wavelength are 
possible. 

Good solution; one solution yields integer values 
significantly better than others. Errors less than 1 
wavelength are possible. 

Fixed solution 

Fixed solutions for dual frequency receivers fall into one of three types: 
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Wide Lane Fixed Uses L1 and L2 differences, generating a base line solution 
using a wavelength of 86.2 cm. This is used in long base 
line surveys. 

Uses combinations of L1 and L2 solutions generating a 
base line solution using a wavelength of 10.2 cm. This 
solution effectively removes ionospheric effects. 

Best possible solution generated using L1 and L2 to 

Narrow Lane Fixed 

Ionospheric free 
solution achieve maximum possible accuracy. - 

9.4 Factors affecting GPS sutvey accuracy 

The relative satellite geometry, signal status and elevation of the satellites above the 
horizon control the accuracy of a base line determination or of a position fuc Selective 
Availability (SA) is the military term for the- deliberate dithering of the clock signals from 
the GPS satellites to degrade positional accuracy. A slow variation in position is 
caused by the introduction of error into the satellite ephemeris in the navigation 
message and a smaller and much more rapid position error is introduced into the code 
transmission. This latter effect causes significant errors in velocity determinations. 
The encryption of P-Code to Y-Code can Wed Fast Static surveys since these use the 
P-Code to determine the starting position for a base line solution. The user range 
accuracy (URA) is ameasure of the accuracy of a pseudorange. If this number is 
greater than 30 m, selective availability is probably in effect. 

The signal to noise ratio (SNR) is a measure of the strength of the signal relative to 
background noise. An SNR of at least 6 is required for a decent positional fo< or base 
line solution, common ranges are from 12 to 20. 

A minimum of 5 visible (ie. detectable) satellites are required for camer phase 
processing and for an accurate differential GPS position. A minimum of 4 SVs is 
required for routine positioning. A solution with more than 4 satellites is referred to as 
an overdetermined 3D (OD3D) solution. 

The relative geometry of the satellites exerts a strong influence on the accuracy of a 
solution. If all SVs are directly overhead, the generated posi€ion solution is relatively 
insensitive to horizontal error whereas a much tighter solution is possible if the 
satellites are spread across the sky. The point dilution of precision (PDOP) is a 
measure of the error in location caused by geometry. Values of 4 or less are good, 5 to 
7 are acceptable and greater than 7 is considered very poor. 

Multi-path errors are caused by SV signals reflecting off surfaces near the receiving 
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antenna. Multipath errors are a major concern in both differential and camer phase 
surveys where reflections near a base station receiver can significantly degrade the 
quality of the positions and base line solutions. Fortunately they are largely avoidable 
through care and attention in the field. 

10.0 GMVITY SURVEY SPECIFCATIONS AND FIELD PROCEDURE 

The following survey specifications and field procedures were employed for the gravity 
survey 

Station locations: 

Station markinn: 

GPS base station location: 

GPS base station settinas: 

Gravity stations were spaced 300 to 500 m 
apart along traverse lines sited along 
ridges, drainages and other favourable 
access routes. Some stations were 
reached by helicopter. Stations were 
located in the field with a non-differential 
GPS. Stations were sited in locations 
where the topography was flat for at least 
2.0 m surrounding the stations. 

Gravity stations were flagged by the crew in 
thefield. Station names in the digital data 
include a Line (survey day (1 to 17)) and 
Station (station number from 1 to n for each 
survey day). 

The GPS base station was installed near 
camp and moved twice (July 18 and 19) to 
a final foced lotkition on July 19 from 
whence all subsequent surveying was 
conducted. The GPS base station was not 
located over a'fixed geodetic survey marker 
as no readily accessible and secure marker 
could be found In the survey area. 

Default elevation mask of 17. Antenna 
heights recorded and checked daily. A 10s 
reading epoch was used throughout. 
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Survev datum: 

Drift calibration: 

Gravitv drift control: 

Gravitv measurements: 

10 s reading epoch, elevation mask of 20°, 
signal to noise ratio threshold - 6.0, PDOP 
threshold - 6.0. Each position 
measurement consisted of 10 readings. 
Three position measurements were take at 
each station. Antenna height was fixed 
throughout the survey and was 
incorporated into the data processing. 

NAD1927 (Canada /Yukon). All 
coordinates in UTM Zone 7N. All 
elevations were processed as geoid 
elevations (above mean sea level). 

The gravimeter was warmed up for a period 
of 48 hours prior to drift calibration. 
Thereafter, the instrument was cycled for a 
24 hour period, taking 120 s readings every 
10 minutes in cycling mode. The data was 
analysed to determine the apparent 
remnant linear instrument dri i  and the 
gravimeter drift constant was reset to 
compensate for this drift. 

Daily check-in was performed at a single 
fiied point near camp (Station 99 in 
records) prior to and after each day’s 
survey. Readings were repeated 3 times at 
the control station and averaged to 
calculate the check-in value. 

Gravity readings were made with the 
seismic filter, tidal effect and auto tilt 
corrections engaged. The latitude and 
longitude of the centre of the survey area 
(65.07 N 138.02 W) were set for the tidal 
correction. Readings were stacked for 60 
seconds and repeated if standard 
deviations exceeded 50 pGal. 
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Near station terrain 
correction: 

Topography surrounding the station was 
measured in 6 - 60' sectors in each of three 
zones surrounding the station. Zone limits 
were 2-20 m, 20-50 m, and 50-200 m. 
Terrain was measured by taking an average 
terrain elevation reading with the laser 
range finder. All readings were 
subsequently corrected for operator height. 
Where terrain was not visible, the operator 
measured the estimated slope and 
calculated the elevation using the distance 
to the zone centre radius and the estimated 
terrain slope. 

The survey log is attached in Appendix B. 
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1 I .O DATA PROCESSING 

This section describes data processing and quality assurance and quality control 
( W Q C )  measures. All data was processed in the field and was subsequently checked 
by the author in Whitehorse. GPS data processing was performed with Trimble 
Pawinder Of& (ver. 2.70). Gravity data processing was performed with GRAVRED, 
a proprietary program developed by Amerok Geosciences Ltd. This software 
automates the standard gravity reduction procedures described below 

I. D M  c o d o n :  Drift corrections were calculated by linear interpolation of the 
instrument drift determined from the check-in measurements. 

2. Lafitude conedion: The latitude correction was calculated by determining the 
gravity gradient with latitude at the centre of the survey area and by calculating 
the latitude effect at each point from the north-south distance from the 
measurement station to the centre of the grid. The following parameters were 
used in the correction: 

- 

Grid centre: 629500E 721 8500N 
Latitude: 65.07' N 
Azimuth of UTM to Celestial North: 2.5' E 

3. GPS differential conecfions: Differential GPS corrections were performed with 
Smart Code and carrier phase processing using the masks and thresholds 
described in the previous section. 
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4. Bevafion corrections: The Free Air, Bouguer and Bullard B corrections were 
made in a single step. A density of 2.67 g/m3 was used in the elevation 
corrections. All input elevations were in metres above mean sea level (geoid 
elevations). The Bullard B correction was made using a lookup table 
incorporating the correction coefficients compiled by whitman (1 991 )'. 

5. Near station terrain cornons:  The topography near each station to a 
distance of 200 m was surveyed by the operator according to the specifications 
described in the previous section. The near station terrain correction (NSTC) 
was calculated using the analytical relation for the gravity of a segment of a 
cylindrical terrain slice defined by inner and outer radii (ri and r,, ) and the angle 
subtended by the slice 0. If p is the density, the gravitational effect of that slice 
g is given by: 

where y is the univer&l gravitational constant and Az is the difference in 
elevation between that of the sector and that of the station. The terrain effect is 
the sum of individual terrain corrections for each slice (ie. each sector within 
each zone). 

6. Far station fernin comcfions: Far station terrain corrections were made by 
applying the above relation for the gravitational e f fedd a terrain element to 
each node in two digital terrain models (DTMs). An' inner DTM covered the area 
of the survey and extended to the N, S and W by an additional 3 km. An outer 
DTM extended to a radius of 80 km from the center of the survey area and 
excluded the area of the inner DTM. The inner DTM was constructed from 
digital topographic maps (ie. NTS topographic maps in AutoCADD format). The 
coordinates of the end points of each contour segment (UTME, UTMN, 
elevation) were extracted from DXF files. The coordinates of these points were 
initially registered to the NAD83 (Canada) datum and were reregistered to the 
NAD27 (Canada / Yukon) datum using Geocalc (MADTRANS algorithm). These 
extracted points were then assembled in a data base and gridded using 
minimum curvature to generate a digital terrain model with a 30 m cell size. This 
grid was then exported as the inner DTM. The inner DTM covered the entire 
survey area with lower left comer at 614000E 7209000N and the upper right 
comer at 641 OOOE 7227000N. The outer DTM was extracted from a 1 .O arc- 
second digital elevation model for northern Canada. The outer DTM cell size is 

' Whitman, W.W. (1991) A microgal approximation forthe Builard B - earth's curvature - 
gravity correction. Geophysics Vo1.56 No. 12 pp 1980-1 985. 
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The terrain correction treats each node in the DTM as the centre of a terrain 
slice with dimensions defined by the node size (ie. 30 m for the inner DTM and 
1000 m for the outer DTM). The radial distances and subtended angles are 
calculated from the distance to the node centre and the node size. The 
gravitational contribution of each node is summed to calculate the terrain 
correction for the station. Nodes within 200 m of the station are excluded. 

12.0 ERROR ESTIMATE 

The following is an estimate of the total measurement error. 

7. Gravimeter dM.  The graph below shows the daily gravimeter drift over the duration 
of the project Over the duration of the project, the average drift rate was 6.64 pGal per 
hour and me drift rate was essentially linear with no significant tares. A liberal estimate 
of measurement error due to drift would be 55 pGal. 

2. Gmvrfy measufement emf. Most of the gravity readings were taken on soft ground 
where stability of the gravimeter was occasionally a problem. An indication of the 
severity of the problem is apparent when examining the measurement tilts. The effect 
of the tilt on the measurement is compensated by the instrument as it is linear for small 
deviations. The soft ground also contributed to measurement error by introducing high 
standard deviations - occasionally in the order of 500 pGal. Despite this, the 
measurements generally repeated quite well - typically within 10 pGal. A generous 
assessment of measurement error would be 230 pGal. 

3. Variation in hub to height elevation. The height of the gravimeter base above the 
ground vaned from reading to reading by up to 5 cm. This would introduce a maximum 
error of 2 I 5 pGal into the gravity measurements. 

4. GPS elevafion emm. Each GPS station location measurement was repeated 3 
times and the deviation of each of these measurements from the mean is an indication 
of the likely error in elevation. The cumulative frequency distribution of 769 GPS 
elevation errors is shown below. The average deviation from the mean for the entire 
data set was 0.41 7 m and 77% of all errors were less than 0.600 m. If the latter is 
taken as an estimate of the average real error in GPS elevations, this would translate 
into an average gravity measurement error of5120 pGal. 
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5. Near stafion ternin correction enor. The near station terrain correction is prone to 
errors by incorrectly averaging the terrain elevation in a sector and by incqrredly 
estimating the slope for portions of the topography not visible to the operator at the 
station. If errors in the order of 5 2 m are assumed for the two inner zones and errors 
of 5 5 m are assumed for the outer zone (50-200 rn), the terrain correction error would 
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be about 550 yGal. 

Hub elevation error 

GPS elevation error 

6. Far sfation ternin correcfon emf. The error introduced by the far station terrain 
correction is created by errors in the base topographic maps, by errors introduced by 
gridding and by errors in station location. Error in station location should introduce 
minimal error because the near station terrain correction covers the 200 rn surrounding 
the station and error in station location is in the order of 1 - 2 m at a maximum. The 
influence of the other factors cannot be reliably estimated. 

- +15 

- +120 

7. Summary. The overall gravity measurement error- i.s the sum of the errors: 

Near station terrain correction error 

measumnent ermr 
Estimate of overall gravity 

Gravimeter drift I - +5 I 

- +50 

- +220 

Gravitv measurement error 1 - +30 I 

13.0 RESULTS 

Appendix E contains a listing of the gravity and topographic survey data showing all 
corrections in sequential order. The gravity data is posted and colour contoured in 
Figure 3 (back pocket). This plot shows the data overlain on topography (black line 
contours). A CD-ROM is appended to this report with the following digital data 
products: 

Summary spreadsheet HEM Gravity.xls (Excel 2000). Summary 
showing the DGPS corrected locations, raw 
gravity with SDs, and all corrections applied 
to the gravity. Separate worksheets contain 
summaries of repeat gravity and GPS - 

readings and of correction parameters. 



GPS dafa 

Raw gravdy 

Digital terrain models 

Near station terrain 
measurements 

HEM GPS.zip (WinZip). Base and rover SSF 
files as collected and unedited. Base files are 
in GPS dayhour (Trimble) name format. 
Rover file names are LRS.ssf (L-line, R-repeat 
(one of A,B,C), S-station number). 

HEM raw gravzip (Winzip). Unedited dump 
files. The Line in each file is the survey day 
numbered from day 1 (July 17). Stations are 
numbered from the beginning of the day. 

DTMs.zip Outer and Inner digital terrain 
models in NAD27 UTM coordinates. DTM 
models are in ASCII XYZ format. 

HEM near terrain.xls - spread sheet 
containing the relative terrain elevations in the 
following format 
Line Station 
Zone 1 (2-20m) (6 readings - Az in metres) 
Zone 2 (20-50m) (6 readings - Az in metres) 
Zone 3 (50-200m) (6 readings - Az in metres) 

.. . 

The Bouguer gravity consists of a broad regional arcuate high which trends east-west 
across the length of the survey area and has an amplitude of 2.5 mGal above 
background. Superimposed on the axis of this regional feature is a local Bouguer high 
with a maximum amplitude of 6.0 mGal above background, a strike length of 8.2 km and 
a half-amplitude width of 2.4 km. The local high consists of a large western peak and a 
subsidiary eastern high. Ground magnetic data currently extends across only the 
eastern gravity high. In this area, the magnetic response consists of a broad 160 nT 
high, trending east-west along an axis centred approximately 500 m south of the gravity 
anomaly. 

14.0 CONCLUSIONS 

The gravity and magnetic field responses at the HEM Property are broadly similar to 
those at the Minotaur Resources discovery and to the Olympic Dam deposit. The total 
magnetic field anomaly is 500 m south of the Bouguer gravity high and both the gravity 
and total magnetic field anomalies are parallel, following the same regional trend. The 
gravity and magnetic field surveys have thus identified a target with a geophysical 
setting similar to that expected from an iron oxide copper gold deposit. 
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Both the gravity and total magnetic field data set in the target area are incomplete. The 
gravity data set requires supplemental measurements on the axis of the anomaly and 
along the flanks of the peak gravitational response. In addition, it would be useful to 
collect a few more data points in the surrounding area to better define the regional 
trend and the survey should be tied into the GSC regional gravity network The total 
magnetic field survey grid should be expanded to cover the entire strike length of the 
Bouguer anomaly. 

15.0 RECOMMENDATIONS 

The conclusions lead to the following recommendations: 

a. The total magnetic field and Bouguer gravity coverage should be 
extended and the density of gravity station coverage should be increased 
to better define the extent of the geophysical anomalies. 

b. 

C. 

A complete data set would merit comprehensive three dimensional 
modeling in order to define an optimum drill target This is particularly 
necessary in view of the fad that testing may occur in an area where the 
target is covered by Paleozoic limestone. 

The gravity anomaly defined by the survey should be tested by drilling at 
a location where the combined total magnetic field and gravity survey 
results indicate-the most likely location for shallow iron oxide copper gold 
mineralization. 
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I, Michael Allan Power, M.Sc. P.Geo., P.Geoph., with business and residence 
addresses in Whitehorse, Yukon Temtory do hereby certify that 

1. I am a member of the Association of Professional Engineers and Geoscientists 
of British Columbia (registration number 21 131) and a professional geophysicist 
registered by the Northwest Territories Association of Professional Engineers, 
Geologists and Geophysicists (licensee L942). 

2. I am a graduate of the University of Alberta with a B.Sc. (Honours) degree in 
Geology obtained in 1986 and a M.Sc. in Geophysics obtained in 1988. 

3. I have been actively involved in mineral exploration the Northern Cordillera since 
1988. 

4. I have no interest, direct . or L <. . indirect, ,-..-: .nor do I hope to receive any interest, direct 
or indirect, in Copper Ridge Explorations Ltd. or any of its properties. 

Dated this 25m of November, 2002 in Whitehorse, Yukon. 

Geoph. 
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APPENDIX B. SURVEY LOG 



Period: 

Personnel: 

Tue 16 JulO2 

Wed 17 JulO2 

Thur 18 JulO2 

Fri 19 Jul 02 

AURORA GEOSCIENCES LTD. 

JOB KRX42-001-YT 
GRAWTYSURVEYLOG 

COPPER RDGE EXPLORATloNS INC. 

July 16', 2002 - August 3'". 2002 

Felix Gagne 

M o b  
Drove from Whitehorse to Dawson. Arrived in camp late in the 
evening. 

Survey 
Late start and slow going because terrain is really soft in the valleys 
and gravimeter hard to level. 
Production : 9 stations. 

Sunrey 
Production : 17 stations. 

Survey 
Problems with the GPS, 5 consecutive points not corrected. 
Tomorrow, elevation mask on rover at 200 rather than 1 5 O  as before. 
Production : 18 stations. 

Sat 20 Jul 02 Survey 
Helper had to leave at noon for Dawson. 
Production : 6 stations. 

Sun 21 JulO2 Survey 
Production : 15 stations. 



Mon 22 JuIO2 

Tue 23 JulO2 

Wed 24 3ulO2 

Thur 25 JulO2 

Fri 26 Jui 02 

Survey 
Production : 26 stations. 

Survey 
Produdion : 16 stations. 

Survey 
DTTvl registered to NAD83; will be hanged tomorrow. 
Production : 16 stations. 

Survey 
DTM transformed to NAD27; data re-corrected. 
Produdion : 17 stations. 

Survey 
Production : 13 stations. 

Sat 27 JulO2Survey 
Problems with the GPS base station again, last 3 points not 
corrected. Tested GPS during the evening; works fine. 
Production : 18 stations. 

Sun 28 JulO2 

Mon 29 Jui 02 

Tue 30 JulO2 

Wed 31 Jut 02 

Thur 01 Aug 02 

Fri 02 Aug 02 

Survey 
Production : 5 stations. 

Survey 
Production : 17 stations. 

Survey 
Produdion : 26 stations. 

Survey 
Produdion : 18 stations. 

Survey 
Produdion : 14 stations. 

Survey 
GPS resurvey of stations 1 1-1 6, 1 1-1 7 8 1 1-1 8. 
Production : I1  stations. 
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Sat 03 Aug 02 Demobe 
1 * Summary: 
3) Survey Days 17 

d 
a 

Drive from Dawson to Whitehorse 

Gravity Stations 261 

? 
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GPS Pathfinder Systems 
GPSptem for bettar data manammt and decisionmaking 

The GPS P;rthGnder 
P m x R S ~ i n t e g m t e s  
GPS, real-time beacon. sateUte 
differenttal.andwAAs 
capabilities. 

The best data for ~OIU GIs 
TheGPSPaWincierOffice 
software givesyou the tools to 
manage~GPSprOjeCtSfrom 
start to finish with &you can 
define your M d  data collection 
req-ts and contml the 
quaHqofyourdata.Theresult 
ismccnrdstent. &able, and 
accurate data for your GIs. 

The GPS pathfinder 
Systems hrdy  &en you a 
varietyofsoftware,data 
con-. and GPS -ivm 
options. Choose the solution 
that meets your requirements 
and realize the be&@ of better 
decisions based on better data. 
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Autograv CC-3 

Section 8 

REFERENCE INFORMATION 

AUTOGRAV SPECIFICATIONS 
. Reading Resolution: CC-3: 0.005 milligal 

CG-3M: 0.001 milligal 
--_--- - _-.- -.- ----. .. - .- - ~ . 

Minimum Operating 
Range: 

Residual Long-term 
Drift: 

in field use: 

7000 milligals. without resetting. 

Less than 0.02 milligal/day 
- --. . .. -. -_- .- - - . - - - .___ - - - ..--- - .- . -. . . - . . 

. . _  

' Typical Repeatability CG-3 less than U.01 mGal standard deviation. 
CG-3M: less than 0.05 mGal siandard deviation 

~ ~ ~ ~ ~~ 

Range of Automatic 
Tilt correction: 

Dimensions: 

Weight: 

Power Consumption: 

Operating 40°C to 45°C.  
Temperature Range: 

h t e r v a l  Between 
Readings in CYCLING 
Mode: 

Standard Memory: 

2200 arc sec. 

-_.____ ---__ .. . .- -. . . . . 
240mrn x 310mm x 320mm. 

1 1  kg. including standard battery 

5 W at +25"C. 

- - .. .-. .. 

. . .-- _- - 

-.-. - -... -- ..__- ....--.. . - -__. - . -. 

Optionally high temp. to +55"C. 

Adjustable from 6 to 99999 seconds 
----_.--I.------.-. 

-_ - -. I . . . . . .- . .- . . . . . . . . .. . . 

48K RAM internal solid-state memory records 
up to 1290 gravity observations. . 

Autograv CG-3 Manual 8 -  1 



? 
Optional Accessories 

- 

Carrying Bag: 

Communications: 

RS-232C Cable and 
Adaptor: 

-__---_-- - .- _-I-.I_-.. -- --........----.... .--- 
RS232 cable, adaptor and IDUMP software 

Includes a special RS232C data transfer ca- 
ble and adaptor. Used for communicating 
with peripheral devices. 

---__I __ - ._ . - - .- _. . - - - - -. -. --__._-- -- - -- .-- . . . - . . .. 

.. . I .-. . -- . 

Display Heater: 
. ..- --I .. - _  __.- - - - 

Required for cold weather operation. 
Powered by main batteries. thermostalically 
controlled to turn off above - ‘>UT 

OPTIONAL ACCESSORIES 
~ -~ 

’ Belt  Battery Pack: The operator wears the Belt Battery Pack inside 
their coal during cold weather 10 keep recharge- 
able batteries warm. This extends the lifetime of 
the batteries. 

This cable interfaces with any standard chart re- 

i 

__----_.- -- . - ... . ----- 
Chart Recorder 
Cable: corder 

External Power 
Cable: 

Backpack: 

j .  , _... . .--_ ._- _._.____.___..___._.__ _.. ..-.__ ~ 

Required lor operation of the instrument from an 
external 12V DC power supply or battery 

For transporting the CC-3 over long distances or in 
difficult terrain. 

._.._----- ---- --- 

High Temperature 
Option: 

Fo operating up to +55”C 

Elevation Options: 

Peripheral Devices: 

Scintrex can provide a variety of devices lor eleva- 
tion and positional control. 

Scintrex can recommend and supply suitable 
digital printers, microcomputers, modems and 
other peripherals. 

-----.-- - -.-. .-.-.--_... -. 
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Reference Inform ation 

Noise Rejection: Samples of more than 4 standard deviations 
from the average are rejected. i f  this feature is 
sclccled upon iniiinlization ol the instrumen[. 

Carrecled Gravity, Standard Deviation.Til about 
the X-axis, TI1 about the Yaxis, Gravity Sensor 
Temperature, Tidal Correction, Duration of 
Measurement, Tme at start of measurement and 
Header Information (including date and 
initialization constants). 

. . . . . . . . . . . . . .  
Displayed and 
Recorded Data: 

\ 

- - ---- 
Digital Display: 

Keypad Input: 14 keys for entering all commands, coardinates. 
header and .ancillary information 

Day. month, year, hour, minute and second. 
One second resolution, one second stability 
over 24 hours over the operating temperature 
range. 

Rs'232C serial interlace. 
Data outputs in 7 or 8 bit ASCII, one start, two 
stop bits, no parity format. 
Baud rate is selectable at 110,300,600.1200 and 
2400 baud. 
Carriage return delay is keyboard selectable in 
increments of one from 0 to 999. 
X-ON/X-OFF handshaking protocol. 

- -.--- 
Real Time Clock: 

. . ..- -.--. _. - _.-_- . 

Digital Data Output: 

'.STANDARD ACCESSORIES 
Gravily meter tripod with built-in bubble 
level - 1.0 kg. 
0.5 m leg exlensions -1 .O kg. 

Two 7.2 Ah; 2.2 kg. 

1 15/230V AC: 50160 Hz 

. . . . . . . . . .  -...._-... . . - .  .. . . .  -- _-- ----- .. - . . .  

Battery Charger: 

8-2 Autograv CG-3 Manual 
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Bouguer Anomaly 
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Gridding: Minimum curvature 
Cell size: 100 m 
Colour contour interval: 0,100 mGai 
Illumination: NOE / -45 
Postings: Final Bouguer gravity 
Measurement station at circle centre 
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I COPPER RIDGE EXPLORATIONS INC. 
Bouguer Anomaly Map 

Figure 3. 
NTS: 116G 1/2 I Mining District: Dawson 

Datum: NAD27 (Yukon) 
Date: 25 Nov 02 

I AURORA GEOSCIENCES LTD. 
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SUMMARY 

A grid and magnetic survey was conducted on the Hem Property between July 13 
and August 6,2003. The survey was conducted to locate iron oxide copper gold 
mineralization similar to the Olympic Dam Model located in Australia tn total there WBS 

1 10 kilomttcis of grid laid out and 95 kilomcanr of magnetic m e y  cavering the 9% 

perfolmed by Amm Geoschcies Ltd. The idea of the program was to use both suwey 
to define a magnetic target that coincide witb a gravity aaamaly. Both surveys where 
SucCesJfirl h outlining a large gravity tlRomaly in the westem part ofrhe grid that 
measure 8 kilometer by 2.5 kilomeims with aa associated nragnetic anomaly 25 
kilometer by 15 kilometer. The mayaetic gigmhm is off set from the gravity anomaly 
and this is c1c(Letty what the Olympic Dam Modcl signaMs is. So the geopbiysical data 
mise allot ofattention and help option the property off to two junior mining companies, 
COppc~ Ridge h@oration and Canadian Umpire wfiich ki back by Teck \ Codnco. The 
Property was drilled chis fall with 2500 fkct with result to follow. The companies an 
planning to dnl the main gavity and magnetic anomaly next summer. So B very 
successfid p p m  with lots of potential m 2003. 
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1.0 INTRODUCTION 

This report describes the grid work and magnetic survey conducted on the Hem 
claims in ttrc hwsou Mining Disaict, Yukon TaritOry. The Hem Property host 
hematite-chalcopyrhe breccias similar in style to those hosting ccooondc minerdhion 
at the Olympic Dam Deposit m A d a  The pt~~poee of tbc mey was to locate a huge 
magnetic d y  that coincides with B large gravity high anomaly Similar to Olympic 
Dam. The grid was laid outwith athteMnan crew and the magnctic survey was run by 
mydf One Aurora CStoscimce employees pafbmred the gravity work and a helper 
.pmuidt Copper Ridge Expkwation. A13 wok waspedbxmcd b e e n  July 13 and 
.August 6,2002. 

' 

2.0 LOCATION AND ACCESS 

The Hem Props~y is centered at 65'04'N, 138'12W in central Yukon. The 
property is 130 Km NNE of Damn City. The proprty can be reached via the Dempster 
Highway- The p r o p e r t y  cross and foliows the Highmy from around kilometer mark 146 
to 159. 

3.0 PROPERTY DESCRIPTION 

The Hem propaty consists of 352 Claims (HEM 1-335 / with duplicates) staked 
under the Yukon Quartz Mining Act in the Dawson Mining District. Figure 2 shows the 
location of the Claims. 

4.0 PHYSIOGRAPHY 

I 

I 

1 

k 

The Han property is located in the Olgilvie Mountains on the height o f  land 
between the Blackstone and Olgiivie Rivers. Elevation on the property range from 900 to 
1600 m. The 
fBvjllcs. The climate in the area is subarctic with long cold winters from October through 
May and a short, coot smameer. Precipitation in the area is reportedly light to moderate. 

. 

covlcfs a steep waUed plateau disstctcd by stup and narrow 
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5.0 REIGIONAJL AND PROPERTY GEOLOGY 

5 J  REGIONAL GEOLOGY 

The regiod geology base on the GSC Map 1526A of the Ogilvie River by D.K. 

@I%II and grey, slaty; qUartrite, 
No& the Hem claims lie in three difkrent rock units. The oldest to youngest begins 
with Proterozoic, Aphcbian -t gmg: -illite, 
f i e  sncci, light grcy; m-&? The next unit is Upper Cambxian to lower Devonian 
(CDb) Limestone and dolomite, grey and hw, shale, dark grey to black; marine; may 
include quivalem of Gosage and Ogilvie Formation. The third Unit is Upper Cambrian 
to lower Devonian (CDr) Road River Formation: shak, black, graptoIilic; limestone, 
medium crystaltine, dark grey; marine; includes lateral equivalents of the MichcIlc 
Formation. 

5.2 PROPERTY GEOLOGY 

The Hcm property cconomic mineralization consists of hematite - chalcopyrite- 
%ng breccias which outcrop along the Dempsttr Highway dong the Blackstone River. 
There is also a 1-e 2 KL by 1 KL hematite - chalcopyrite bearing brcccisr that outcrop 
east of the Blackstone River dong a small c m k  draw. 

6.0 WORK PROGRAM / METHODS 

6.1 GRIDWORK 

The grid was established with a three-men crew. Then were two individual grids 
put in. One grid covered west of the Blackstane R i m  and a second smaller one covered 
east of the Blackstone River. We started with the large grid by p\ltting in the Base Line 
ftom Iinc 000 to 9750 cast. With a Garmin Etrm GPS. The Base Line went exactly east - 
west and lint where established every 250 meters. The start of each line was established 
using lathes with four orange flagging tapes running down to the ground creating a very 
visible target site t h ~  couId be setn for over a kilometer away. The lint ran north and 
sourh of bast i i i .  Station spacing on tbe lines when every 25 meters and where marked 
with either pickets or orange flagging with grid location mark& with permanent black 
marker. The mah large grid was extended to the west and to the north. A new base line 
was tstablished with the GPS at 1200 N and the grid was txtended to Lie 2000 wesL 

A second grid was cstabMcd east of the Blackstone River. This grid was 
established by running a base line put in-again with GPS. Line where put in evcry 250 
meter with station every 25 meters. All Station w h a  marked with omge flagging and 
wrote out with black permanent marker. 

In total the= was I 10 kilometers of grid put in with 4,400 Station established 

5 



6.2 MAGNETIC SURVEY 

A magnetic sunrey was conducted across the whole grid area. Two ScinntX 
Proton magnetometers where used during the survey. One operator ran the whole survey 
during July 13 and August 6,2002. A basc station was established close to camp and a 
magnetomem was set up at this J d o n  every day. This base mag would take teadiry 
every 30 seconds a map out the daily magnetic drift. This data was used for to correct the 
field mag for the daily cbift. 

on @e srjd line on s&on scptioon of 25 meters 
4th some detail section of 12.5 meters. The suzvey ran f$irly imooth with only one day 
Iost due to base mag failure. 

mag& swg wg 

7.0 I[NTERPRETATION 

The magnetic swey revealed two major anomalies, Anomaly A and Anomaly B. 

AreaA is locatdon the cast part of the grid. This anomaly covers an area of 5 
kilometer by 3 kiIometcr and is center on l i e  9750 E and station 300-500 N. This 
anomaly covers known Hematite Bnccia with minor coppa mincnliwtioo outcropping 
on the emtern grid. 

Anomaly B is located in the western part of the grid. The anomaly covers M area 
of 2 kilometer by 1.5 kilometer. The center of the anomaly is located on line 2000 E 
around *on 1200 N. This anomaly is covering CDb limestone unit. It should not be 
magnetic. This anomaly is what got everybody excited because it is associated with a 
iarge gravity anody. ‘Ihe magnetic signature paralleIs the gravity anomaiy with the 
magnetic peak being 500 meter south of the gravity high. This signature is exact!y the 
same geophysical signature as the Olympic Dam Deposit and the new Minotaur 
Resources Ltd showing found in Australia. Both arc Proterozoic Hematite - Breccia 
hosting copper - gold mineralization. 

8.0 RECOMMENDATION 

I would recommend morc detail gravity work to better defixe the eastern gravity 
aad magnetic momaIy. I would also recommended mort geology work to gct a better 
idea on the geological structure. This would help with better understanding the nature of 
this large gravity anomaly. 1 would follow all this up with a 5000-foot drill program. Thc 
first drill target area should be just north of eastern magnetic anomaly and south-of the 
gravity anomaly. The second drill area would be east of the Blackstone River. This m a  
is lower priority b+caust the magnetic anomaly coyet3 the gravity anomaly. Neverless 
t ? ?  target aim has b w n  copper mineralization and may turn up something interesting. 

6 



Q 

e 

m 

9.0 REFERENCES CITED 

Norris, D.K. Geological Survey of Canada geology map number 1526G Title Oavie 
River" from 1979. 

Minotaur Resources Ltd. Annual report (2001) and web site 
www.minotaurresoucom.au 

10.0 QUALIFICATION 

I ShawnRyaa located in Dawson City, Yukon work as a pmfdonal prospector. 
I run a snall explomion company located in Derwson city. 

I have worked in the exploration b u s h  for &e laa 20 ye;us. I worked the first 
12 years as acoMBctot Wodring on numerous projects in the NWT, Ontario, 
Qucbcc and the Yukon. I have wurkcd fbr thc last 8 yeam as a focal prospector for 
m l f .  

I have being traioOd to run various geophysical instMnents and sufveys such as 
magnetic surveys, max-min surveys, induce polarity surveys and Vlf surveys. 

I have ovcrscen the whole Hem Project and WBS the PBlty chief in m e .  

I own 100 K of the Hem claims and have now option the claims to Copper Ridge 
expiadon. 

Dated this 25 of January 2003 in Dawson City, Yukon. 
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SJ Geophysics Ltd. 
S.J. K Consultants Ltd 

Memorandum 
To: Wayne Roberts 

From: E.Trent Pezzot 

Date: Sept 27,2002 

Re: HEM Gravity Inversions 

This word document contains several tiff images showing the results of the gravity inversion. 

A -4 km x 10 km block of data was extracted from the bouguer gravity data provided. Elevation 
and gravity readings were processed for input to the gravity inversion program. 

An inversion mesh comprised of 1OOx1OOx5Om cells (north x east x depth) below the topography 
was solved for by the inversion program. 

The following images are generated from various views of the resulting block model showing the 
distribution of densities within the inversion mesh. They should give you a clearer impression than 
Syds’ or my words. As I mentioned on the phone yesterday, if you’d like, we can give you a copy 
of the viewer and the data files so you can manipulate the images yourself. This will give you a 
much clearer understanding of the shapes of the high density sources. 
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Figure 1 shows a view from above, looking down on a transparent view of the plan bouguer map. 
The three bright objects beneath the gravity highs (reds) are shadows of the interpreted source 
bodies. 
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Figure 2 shows the block model when viewed fiom the South and a slight elevation. You can see 
the plan bouguer map as it drapes over the topographic surface. The orange coloured bodies beneath 
the surface are the interpreted high density sources. 

Figure 2 
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Figure 3 shows the block model when viewed the south and an angle from just below the horizon. 
From this perspective, you can start to see that the two western bodies appear to come very close to 
surface. The eastern body appears to be deeper. If the cutoff density is increased, we get the 
impression that the source of the eastern body may be upwards of 350 metres below the ground 
surface. 

Figure 3 
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In figure 4 we have rotated the block so our view is now from the NorthEast, once again from 
slightly below the horizon. We have also increased the cutoff of the block model so that we are 
looking at the cores of the high density bodies. From this perspective you can get a better 
impression of the depth to the eastern body. Also, it appears that the central body may fonn some 
type of steep, northwesterly dipping pipe. One can also get the impression of the relative size of the 
respective sources. 

-* *_,*+2.w 

Figure 4 
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Figure 5 shows a view from the east. From this angle you can see separation between the surface 
and the top of the eastern body (about 350 metres ). 

Figure 5 

As Syd probably mentioned, these inversions are based on the Bouguer gravity data. We are 
currently reprocessing the data to produce a more suitable input to the inversion routine. I also 
understand that you would like the magnetic data analyzed by the same techniques. I hope to get 
these processes completed today and with any luck, the inversion should run over the weekend. 

E. Trent Pezzot 
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The target at Yukon Olympic (formerly HEM) is an iron oxide copper-gold ("IOCG") deposit, 
similar to Olympic Dam in Australia (2,000 million tomes of 1.6% Cu, 0.06% U~OS, 0.6 gpt Au, 
3.5 gpt Ag). Mineralization at Yukon Olympic consists of an extensive area of hematiterich 
breccia, associated intrusive rocks of intermediate to mafic composition and a variety of feldspar, 
silica and carbonate alteration. Capper mineralition occurs as disseminated blebs of 
chalcopyrite within intrusive rocks and with specular hematite in the breccias. Many exposures 
are stained with secondary copper minerals. Breccias and associated copper mineralization have 
now been shown to occur intermittently over at least six kilometers. Very limited sampling has 
shown that the breccia is also enriched in rare earth elements, barium, fluorine and zinc. Further 
sampling is required to more accurately assess the chemistry of this intrusive-breccia complex. 

The Yukon Olympic breccia occurs at a flexure along a regional, east-west trending structure as 
defined by aeromagnetics. The breccia itself is related to aeromagnetic and gravity highs that are 
elongated parallel to this irend, in the central part of the property. The 2002 field program defined 
a +4.5 mGal gravity anomaly that is in excess of 8 km in length and over 1 km wide, believed to 
reflect hematitic breccia below a thin cover of Paleozoic sediments. The gravity anomaly has a 
large western peak and a subsidiary eastan high. The anomaly is related to, but not coincident 
with, the regional magnetic anomaly. A preliminary review of the data suggests that the gravity 
anomaly may reflect hematite-rich breccias, while the magnetic anomaly may be cawed by 
magnetitebearing intrusive rocks at depth. This interjxetation is strengthened by the fact that the 
easternmost portion of the gravity anomaly trends into the Spectaculat Creek breccia occurrence 
that locally contains copper mineralization. The pattern at Yukon Olympic with the gravity 
anomaly behg displaced h m  the magnetic anomaly also conforms to the Olympic Dam model. 
Within the area of the main gravity anomaly, a thin veneer of younger limestone covers the target 
mcks. 

Accessibility and Physiography 

The Yukon Olympic pmperty is located 130 km north-northeast of Dawson in the north central 
Yukon m the Dawson h4ming District (see Figure 1). 

Access to the property is by the Dempster Highway or by helicopter h m  Dawson. By road, the 
Dempster Highway turn-off is 50 km from Dawson and the property an additional 105 lan north 
dong the highmy. 

The Yukon Olympic claim group is transected by the Blackstone River and the Dempsm Highway. 
Elevations range fi-om 850 m at river level to 1600 m on the highest ridges. The majority of the 
claim area is above tree. line. 

Most of the property can be accessed by fmt. Helicopter and a small tracked personnel carrier have 
been used for more m o t e  access within the properly and canoe has been used for crossing the 
Blackstone River to access the eastern part of the claim pup.  

Climate is typical for northern Yukon, with long cold winters, but minimal snow cover. Summers 
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are warm and typically dry. The field season usually runs from early June until mid-September, 
although for drilling and for geophysical surveys, this season can be extended significantly, fiom 
March to October. 

Figure 1, Yukon Location Sketch. 

Property Description and Location 

The Yukon Olympic pmpgty consists of 377 claims (see Appendix A) with a total area of 
approXimately 8,300 hectares located along the De!inpster Highway, north of Dawson City, Yukon 
(see Figure 2). 

pursuant to an arm's length agmemgt between Copper Ridge and the vendor, Copper Ridge has 
the right to acquire a 100% interest in the 98 unpatented quartz claims, plus 279 additional claims 
staked subsequedy, comprising the Yukon Olympic property. The Company must spend 
$600,0o0 over five years and make cash payments of $105,000 over three years. In addition, 
Copper Ridge must issue 800,000 add i t id  shares to the vendor upon reaching certain advanced 
exploration and development benchmarks on the property. The vendor retains a 1.5% net smelter 
rem royalty, of which 0.75% ~2111 be purchased for $2,000,000. 

On September 25,2002, the Company announced that it had reached agreement with Canadian 
Empire Exploration Cop. whereby Canadian Empire can eam a 51% interest in the Yukon 
Olympic pmperty by making staged exploration expenditures totaling $1.5 million and staged 
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share payments totaling 900,000 shares to Copper Ridge by December 31,2005. Upon earn-in, a 
joint venture will be formed with Canadian Empire contriiuting to 51% and Copper Ridge 
contributing to 49% through completion of a preliminary feasibility study aRer which Teck 
Cominm will have the right to earn a 51% interest m the project by incurring 200% of prior 
exploration expenditures and completing a final faibility on the project. Should Teck Cominco 
earn 51%, Canadian Empire would hold 25% and Copper Ridge 24% assuming that each party 
had maintained their interests through prelimimy faibility. Western Prospector facilitated the 
acquisition of the Yukon Olympic property by completing initial due diligence and securing the 
propeay in consideration of 100,000 shares to be paid to Copper Ridge. In consideration for 
assignment of the agreement to Canadian Empire, Western Prospector will be paid 200,000 units 
of Canadian Empire and will have the future right to purchase 50% of an NSR royalty held by an 
underlying vendor. Copper Ridge has agreed to pay a 100,000 share finder’s fee for the 
introduction to Western Prospector. Copper Ridge has the right to earn a 1ooO/o interest in the 
property subject to a 1.5% NSR The agreements will be subject to regulatmy approval. 

A small part of what is now the Yukon Olympic pmperty was staked and briefly evaluated by a 
junior exploration compy m 1993 lind was allowed to lapse the following year. The CUDcent Yukon 
Olympic Propeay was staked by prospector Shawn Ryan in 2000 and 2001. Ryan d e d  out 
prospectin% and rock sampling during 2001 and early 2002 and located several new oopper 
-S. 

Geological Setting 

Recent studies have suggested that the Stuart Shelf area of Australia that hosts Olympic Dam and 
the Ogilvie-Wemecke trend in the Yukon were a part of the same land mass, 1.6 billion years ago 
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at the time of breccia f d m  This work also suggests that the breccias and mineralkition in 
both areas h e d  in response to exteasional tectonics and related intrusive activity that affected 
the entire belt. 

The praperty lies along a regional structure as indicated by regional mmagnetics. The Yukon 
Olympic property occurs at a large magnetic high on this trend, possibly reflecting a buried 
intrusive centre, and it also occurs at a flexure point along the structure. 

The property (Figure 3) is underlain by Proterozoic Quartet Group shale and siltstone. These 
rocks have been intded by a variety of gabbroic intrusives and related hematitic breccia bodies. 
The main breccia mass, east of the Blackstone River, covers an area of approximately 1.5 lun by 
1 km, with an additional occummx noted six km to the west. The breccias are of Roterozoic age 
and correlate with many known hematitic breccias elsewhere in the Ogilvie Mountains and in the 
WerneckeMountains further totheeast. 

II 

Y 
The Proterozoic rocks are in turn overlain unconfomably by Paleozoic sedimentary rocks, 
predominantly massive to bedded Cambrian limestone, in tum overlain by basinal shale to 
siltstme sequences. The Proterozoic to Cambrian unconformity is flat to gently north drpping (see 
Figure 4). 

Exploration 
I 

m 

m 

TT 

Y 

During the summer of 2002, Copper Ridge completed ground geophysical surveys including 90 
line km of magnetics plus 261 gravity stations covering an area of approximately 140 square km. 
The results of this work are wmmamed . in Figure 4. 

The magnetometer survey confirmed the magnetic patterns identified in the earlier, high level 
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government airborne survey. A broad magnetic anomaly occurs on the a t e m  side of the 
property, east of the Blackstone River and trends in a linear h ~ o n ,  with decreasing size and 
intensity, to the west. This linear trend in-es again to a smaller magnetic high in the westem 
portion of the property. The magnetic anomaly is believed to reflect the presence of a magnetite- 
bearing intrusive, or intrusives, at depth The area covered by the ground survey was not 
sufficiently large to completely define these airborne magnetic high d e s .  A copy of the 
magnetometer survey report is included as Appendix xx to this report. 

The gravity survey appears to have defined two separate features. On a propertywide scale, it 
shows increasing gravity to the north. This may reflect increasing thickness of limestone above 
the regional unconformity. The limestone is expected to have a slightly higher density than the 
basement siltstones and shales of the Quartet group. Superimposed on this is a linear gravity high, 
with acontrastrangin% from2 to 4.5 mGals, that extends fromthe area of lcnownbreccia outcrop 
at Spectacular Creek, east of the Blackstone River, in an arcuate trend to the northwest and west. 
The strong& paa of this anomaly is over 8 lan long, 1.5 km wide and lies on the northern flank 
of the westem magnetic lobe. Its intensity is over 6 m a s ,  or 4.5 mGals above the more r e g i d  
high. It is believed to be caused by a hematibrich breccia mass just below the Paleozoic 
uwmfdty.  The depth to the top of this feature has not been estimated Figure 6 shows a 
computer g e n d  model that presents one possible intepe& 'on for the gravity data, showing 
three discrete bodies, ranging in size fiom 0.6 to over 5 billion tonnes with a density of 
approximately 4.5 @cc. 

Figare 4. Yukon Olympic property gravity and magnetics summary results 

The gravity survey was carried out by Aurora Geosciences Ltd. of Wbitehorse while the magnetic 
survey was carried out by Klondike Exploration of Dawson City. A copy of the gravity m e y  
report is included as Appendix xx to this report. 
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The hematitic breccias of the Ogilvie and Wemecke Mountaim have been recognized for their 
potential to host Olympic Dam or iron oxide capper-gold style 'on since the early 1980's, 
shortly after the discovery of the Olympic Dam deposit m Australia (2,000 miIlwn t o m  of 1.6% 
Cu. 0.06% U306. 0.6gpt Au, 3.5 gpt Ag). Similatities are m the style of mineralization, the character 
ofthe breccias and related altmition, geochemical Signature, age of mineralizaon and evidence to 
suggest that this part of Yukon and Australia were once part of a single landmass and that the breccia 
bodies wefe formed during a major rift e v e  At the time these deposits were fbnned, plate 
mxmtmdions suggest that the Stuart Shelfarea of Australia, the host of OIympic Dam, was actually 

* 

coMectedtotheYukonaspartoftheancientcontinentRodinia 

Hematitic breccias are exposed ova an areaappmmak * ly 1 kmby 1.5 kmalongspectacularcreek, 
east of the Blackstone River. Although detailed study of the breccia has not been carried out, there 
are two distinct varieties. The first is pink to pale coloured, with disseminated hematite common 
in a finegrained matrix, while the other is darker, chloritic, often has more massive hematite and 
is associated with the mafic intrusive rocks. This latter breccia variety has slightly elevated 
magnetic susceptibility and the copper m i n e o n  is most often associated with this breccia 
variety and with the mafic intrusive rocks. 

Grab rock samples h m  the Yukon Olympic property have shown that the breccias are locally 
6 c h e d  m cuppa, cobalt, fluorine, rare earth elements and barium, with local minor gold and 
uranium enrichment chalcopyrite and locallybomite 'on have been observed within the 
breccias and related mtrusive rocks iboughout the pmperty. Analysis of grab samples has returned 
up to 0.9% cu Minor cobalt xnblahm 'on has also been observed. The exposed areas of hematitic 
breccia- * 'on have not yet been systeanaticauy sampled 

The breccia zones are underlain by a large, east-west trending magnetic anomaly that may reflect a 
magnetite-bearing mhsive mass at depth. 

Subsequent Exploration 

Canadian Empire completed two drill holes m November, 2002. A report descniing the results of 
this drill program and pmposed ongoing exploration is m progress. 

Conclusions 
The Yukon Olympic breccia occurs at a flexure along a regional, east-west trending structure as 
defined by aeromagnetics. The breccia appears to be related to aeromagnetic and gravity highs 
that are elongated parallel to this trend, in the central part of the property. The 2002 field program 
defined a +4.5 mGal gravity anomaly that is in excess of 8 km in length and over 1 km wide, 
believed to reflect hematitic breccia below a thin cover of Paleozoic sediments. The gravity 
anomaly has a large western peak and a subsidiary eastern high. The anomaly is related to, but not 
coincident with, the regional magnetic anomaly. A prehmary review of the data suggests that 
the gravity anomaly may reflect hematite-rich breccias, while the magnetic anomaly may be 
caused by magnetite-bearing intrusive rocks at depth. This interpretation is strengthened by the 
ht that the easternmost portion of the gravity anomaly trends into the Spectacular Creek breccia 
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occurrence that locally contains copper mineralization. The pattern at Yukon Olympic with the 
pvity anomaly being displaced from the magnetic anomaly also conforms to the Olympic Dam 
model. Within the area of the main gravity anomaly, a thin veneer of younger limestone covers 
the target rocks. 

The property is under option to Canadian Empire Exploration Corp. Canadian Empire drilled two 
core holes late m the season. The results of Ib is drill progxam are being evaluated by Canadian 
Empire, dong with the geophysical data collected during the program d e s c r i i  by this report, to 
plan an exploration program for the coming field season. 
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