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SUMMARY 

The Thunderhead Property, consisting of the THUNDERHEAD 1-24 Claims, is located 145 kilometers 
north of Ross River, Yukon, just north of Fairweather Lake. It is located within a thick sequence of Lower 
to Mid - Paleozoic Selwyn Basin shallow marine shelf to off-shelf sediments north of the Tintina Trench. 
This sequence was emplaced along the margins of the ancient North American Platform from Late 
Precambrian to Triassic time. In the Fairweather Lake area the lowest members of this sequence belong to 
the Late Precambrian to Early Cambrian Hyland Group, consisting of coarse clastic, frequently calcareous 
sediments, and lesser thinly bedded shale, argillite, phyllite, and minor limestone. Extensive sequences of 
Devonian - Mississippian Earn Group shale and chert-pebble conglomerate with lesser Road River Group, 
primarily Steel Formation, calcareous siltstone to mudstone extend WNW across the area. Quartz 
monzonitic to monzonitic intrusive units belonging to the Mid - Cretaceous Tombstone Suite have been 
emplaced into Selwyn Basin sediments. 

The Thunderhead property is underlain by a small quartz-monzonite stock emplaced within a small unit of 
Hyland Group limestone and calcareous thin to medium bedded sediments. The latter have been interpreted 
by the GSC as lying in fault contact with the broad package of Earn Group and Steel Formation sediments 
to the north. 

Two major mineralized settings occur: copper enriched endoskam and exoskam mineralization along the 
margins of the stock, and copper enriched quartz-arsenopyrite veining with minor base metal enrichment 
peripheral to the stock. Mineralized occurrences are abundant, but of limited extent. Vein mineralization 
shows moderate silver enrichment, to 54.2 gpt Ag, and gold enrichment to 1.29 gpt Au; however, most 
values returned are sub-economic. Fairly nmow vein mineralization is somewhat more "evolved"; 
however, high copper values and fairly low gold values suggest the mineralogical setting near the stock is 
unfavourable for development of high grade gold deposits. 

Exploration in 1998 is recommended to include traversing roughly one to two kilometers outbound of the 
stock, explanation of the gold in soil anomalies underlying Thunderhead 13-24, and confirmation of the 
major assumed fault northwest of the property. 



CHAPTER 1: INTRODUCTION 

1.1 Introductory Statement 

The Thunderhead Property consists of 24 contiguous quartz mining claims (Thunderhead 1-24) covering a 
5 square kilometer area within NTS Sheet 105Nl08, in the Mayo Mining District (Figure 1). Assessment 
work in 1997 was carried out on the Thunderhead 1-12 claims covering a 2.5 square kilometer area. 

The 1997 exploration program involved preliminary geological mapping and rock sampling. 
Reconnaissance soil and rock sampling were carried out prior to staking. 

1.2 Location and Access 

The Thunderhead Property is located roughly 145 kilometers north of Ross River, Yukon Territory, and 
roughly I80 kilometers east of Mayo, Yukon. The property is centered at 63018' North latitude, 132010' 
West longitude onNTS Map Sheet 105NIO8. 

Access is by helicopter from a base camp located at Fairweather Lake roughly ten kilometers to the south. 
Accommodations are available at Swan Lake Lodge thirty-five kilometers to the northwest. 

1.3 Physiography and Vegetation 

The property overlies a prominent east-northeast trending ridge attaining 5,350 feet in elevation, with 
moderate to steep terrain, and abundant outcrop and talus. Alpine vegetation covers much of the property, 
with sub-alpine taiga covering lower elevations. Surrounding terrain is of moderate relief, covered by 
typical northern boreal forest. 

1.4 Regional Exploration History and Competitor Activity 

Little significant exploration has occurred in the vicinity of the Thunderhead property. Treadwell Yukon 
CL reported finding a lead-silver "lode" in the area in 1929. The HUGO Claims were staked in 1967 
roughly seven kilometers to the southwest to cover a gossau with a high zinc geochemical signature. No 
mineralization was found. The "Dog" Occurrence located fifteen kilometers to the east, found by the GSC 
in 1984, is reported to contain Earn Group shale intruded by Cretaceous dykes and cut by barite veins. 

1.5 Property Exploration History 

Quartz-arsenopyrite veins with lesser chalcopyrite and base metal mineralization were discovered during 
reconnaissance traversing in June 1997. A soil sampling and preliminary geological mapping gnd 
prospecting traverse was then conducted. The THUNDERHEAD 1-12 Claims were staked to cover 
mineralized vein occurrences. Following the return of favourable gold values from soil sampling to the 
south, the THUNDERHEAD 13-24 Claims were added. 

Several reconnaissance soil sampling and geological mapping traverses were conducted to the east and 
southwest of the claims, primarily traversing extensions of the ridge underlying the property. 
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FIGURE 1: GENERAL LOCATION MAP 



Table 1 below lists detailed claim status, including assessment status and expiry dates. Figure 2 is a Claim 
Location Map showing recorded claim locations. 

Table 1: Status of Thunderhead Claims after 1991 filing 

1.6 Work Program 

001-012 

The only work applicable for assessment credits consisted of limited rock sampling (7 samples) and 
geological mapping following staking of the Thunderhead 1-12 Claims. The THUNDERHEAD 13-24 
Claims were added after the applicable work was conducted. 

Claim Name 

I (can&), inc. 

1.6.1 Sample Preparation and Assay Procedure 

Thunderhead I YB80957-968 I 12 I Viceroy Exploration I July 8, 1999 

Owner 

All samples were shipped and analyzed by Chemex Labs of North Vancouver, B.C. Soil samples were 
dried and sieved to - 80 mesh, and rock samples were crushed and pulverized to - 150 mesh. All samples 
were subject to 30g fire assay for gold with an atomic absorption fmish, and also analyzed by 32 element 
ICP scan. Mercury was analyzed using a 10 ppb detection limit. Rejects are retained at Chemex Labs for 
one year. All sample locations have been tied into UTM co-ordinates and have been plotted. A sample 
database in Microsoft Excel format is included and can be interfaced with Autocad Map or MapInfo 
software programs. 

Grant No. New Expiry Date 

1.6.2 Personnel 

Number 
of Claims 

Thunderhead 
013-024 

All applicable work for assessment was done by Carl Schulze, Senior Exploration Geologist 

Viceroy Exploration 
(Canada), Inc. 

September 2, 1998 YB81375-81386 12 





CHAPTER 2: GEOLOGY 

2.1 Regional Geology 

The Thunderhead Property overlies a thick sequence of Lower to Mid - Paleozoic Selwyn Basin shallow 
marine shelf to off-shelf sediments north of the Tintina Trench. This sequence was emplaced along the 
margins of the ancient North American Platform from Late Precambrian to Triassic time (Table 2). In the 
Fairweather Lake area the lowest members of this sequence belong to the Late Precambrian to Early 
Cambrian Hyland Group, consisting of coarse clastic, frequently calcareous sediments as well as fine 
grained, frequently calcareous thinly bedded shale, argillite, phyllite, and minor limestone. Extensive 
sequences of Devonian - Mississippian Earn Group shale and chert-pebble conglomerate with lesser Road 
River Group, primarily Steel Formation, calcareous siltstone to mudstone extend WNW across the area. 
Fairly sizable units of Permian Mount Christie Formation siltstone, argillite and lesser dolostone, and 
Cambrian - Ordovician Rabbitkettle Formation calcareous sediments occur to the southeast (Figure 3). 
Younger sedimentary members than the Earn Group, including "Keno Hill Quartzite", and units of 
Carboniferous to Permian thin bedded limestone comprise upper members of the Selwyn Basin and occur 
north of the Fairweather Lake area. 

Quartz monzonitic to monzonitic intrusive units belonging to the Mid- Cretaceous Tombstone Suite have 
been emplaced into Selwyn Basin sediments. Some literature describes eastem extensions of this suite as 
the "Selwyn Plutonic Suite. Several small Tombstone Suite stocks occur in the Thunderhead area. 

2.2 Property Geology 

The Thunderhead property is situated within a broad sequence of Earn group shale, argillite and chert- 
pebble conglomerate. The property is underlain by a small Tombstone Suite quartz-monzonite stock and 
associated high level dykes and plugs intruded into the eastern margin of a unit of Hyland group calcareous 
phyllite and limestone (Figure 4). Homfelsing of smounding sediments has occurred, as well as some 
marbilization and calc-silicate alteration of Hyland Group calcareous sediments. Regional mapping by the 
GSC shows this unit to be in fault contact with Earn Group sediments to the north; this fault has not been 
identified in the field. Local reconnaissance mapping has identified conformable units of Road River 
Group (Steel Formation) weakly calcareous tan weathering shale to mudstone. Baritic horizons marking 
Earn Group -Road River Group contacts occur to the southwest. 



TABLE 2: THUNDERHEAD PROPERN STRATIGRAPHIC COLUMN 

Mid-Cretaceous 

Devonian - Mississippian r 
Devonian r 

Ordovician-Early Devoniar r 
Ordovician-Early Devoniar 

Ordovician 

Early Cambrian 

Early Cambrian 

Group 

Tombstone Plutonic Suite 
(Selwyn Plutonic Suite) 

Earn Group 

Earn Group 

Road River Grow 

Road River Group 

Hyland Group 

Hyland Group 

Quartz Monzonite 
coeval South Fork Volcanics 

QM. MO Felsic to intermediate quartz monzonitic, monzonitic, 
to quartz dioritic intrusives. The name "Selwyn Suite" 
oft& applies to eastern portion of the suite. Anvil lntrusives 
and coeval South Fork Volcanics now considered part 
of Tombstone Suite: valying phases due to different 
fractionation states rather than a separate major 
intrusive event. 

I I " 

Prevost Formation DMp (Dme) CH. ARG Brown weathering shale, grey to grey-brown weathering 
ARGG chert-pebble conglomerate, dark grey-black chert-quartz 

I I (sandstone. 

Portrait Lake Formation 

Steel Formation 

DP W e )  

I I I 

(OSDr) 

I I I 

CH, ARG, 
ARGG 

Black argillite and massive to thick bedded chert, weathers 
bluish white, local tan limonitic weathering. 

Narchilla Formation 

argillite, shale, lesser limestone. Calc-silicate altered members show 
pale green colouration suggesting actinolite alteration. 

Argiliite, chert, minor sandstone and conglomerate. Black siliceous 
argillite form lower member. May contain minor greywacke, siltstone 
and baritic horizons. 

SS 

CH, SLT, 
ARG 

DUO Lake Formation 

Buff-tan weathering thin-medium bedded limestone, lesser slate, 
quartzite, phyiiite, limestone, local basalt flows, tuffs, breccias. 

Rabbitkedle Formation 

I I I 

Weakly to moderately calcareous orange weathering mudstone to 
siltstone, often bioturbated reflecting oxygenated bottom water 
conditions. Baritic horizons onen form distinctive upper members 
near top of formation. 

Osd (OSDr) 

Can (PrCh) 

COr 

Yusezyd Formal!on 

LST, SLST 

PHY, ARG 

PHY AliG Py ,PrCn) 

Maroon, brown, black, green thin bedded argiliite, phyllite, 
siltstone. Lesser light brown weathering "grit" and sandstone. 
Minor limestone to sandy limestone. 

Vara0.y calcareos slltslone sanoslone cong omerale local y 
calcareous'gr 1s' Also aounaanl memoers compr seo of pny ite. 



Figure 3: regional geologic setting 





Figure 4: Compilation map 





CHAPTER 3: MINERALIZATION 

3.1 Property Mineralization 

Several mineralogical settings, all spatially related to the quartz-monzonitic stock, occur within the 
properly. Composite grab sampling of endoskarn mineralization, consisting of disseminated to semi- 
massive chalcopyrite returning up to 0.60% Cu, occurs within western parts of the stock. Fine grained 
actinolite alteration within the calcareous sediments suggests retrograde mineralization; however, further 
analysis is required to confum this. Pyrrhotite-chalcopyrite with minor bornite exoskarn mineralization, 
returning up to 0.52% copper from composite grab samples, has been noted along eastern margins of the 
stock. Quartz-arsenopyrite veins occur peripherally to the stock across the property. Although these 
generally range from 0.1-0.3 meters in width, wider veins to at least 1.0 meters in width occur east of the 
stock, and vein rubblecrop material may suggest wider veins. Composite grab sampling returned values to 
1.23% Cu, 49.6 gpt Ag, and 240 ppb Au from these veins, suggesting the presence of tetrahedrite. Gold 
values were disappointing; the highest value returned is 1.2 gpt Au from a float sample of quartz- 
arsenopyrite vein material. Mineralization is primarily hosted within Hyland Group coarse clastic 
sediments. Quartz-arsenopyrite veins have been reported withim Road River and Earn Group fme grained 
sediments; however a re-evaluation of the host stratigraphy should be done to ensure these have been 
correctly mapped and are not also Hyland Group sediments. 

Sporadic elevated gold values were retumed from soil sampling across the Thunderhead 13-24 claims. 
Follow-up work is required to determine the source of these anomalies. 

3.2 Geochemistry 

Assay results from rock sampling suggest the presence of two mineralogical regimes: a copper enriched 
endoskarn and exoskarn mineralized setting, and a silver enriched quartz-arsenopyrite vein setting. Rock 
sampling results of skam material show that copper enrichment is associated with strongly elevated 
hismuth and arsenic values, and moderately elevated tungsten, antimony, and base metal values. Vein 
material returned very high arsenic and hismuth values (to 2490 ppm Bi), strongly elevated antimony 
values (boulangerite?), copper values to 1.23%, and tungsten values to 690 ppm W, and moderately 
elevated mercury values to 450 pph. Sampling of skarn material returned low gold values to 60 pph, 
whereas elevated values to 1.29 gpt Au. Silver values to 54.2 gpt Ag were returned from vein material, 
usually associated with high copper values; skarn material returned weakly anomalous silver values to 10.4 
gpt Ag. 

Results of soil sampling returned a similar pathfmder signature with elevated gold values. Numerous 
sporadic elevated gold values to 205 ppb Au were returned from a traverse conducted across the stock and 
Hyland Group sediments to the south. Strongly elevated bismuth, arsenic, antimony and mercury values to 
7 ppm Hg are associated with elevated gold values, suggesting a vein source for many of the anomalies. No 
follow-up surface work has been conducted to confirm anomalies underlying the Thunderhead 13-24 
claims. 

3.3 Geologic Model for Mineralization and Alteration 

A simple geologic model for mineral emplacement may be developed for the Thunderhead property. A 
small Cretaceous stock was emplaced within reactive Hyland Group stratigraphy. Base metal and arsenic 
enriched hydrothermal fluids, and possibly hydromagmatic fluids extended into marginal areas of the stock, 
creating the base metal enriched endoskarn as well as exoskarn mineralization within the reactive 
sediments. Vein mineralization was developed from fluid movement along available open spaces. The 
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CHAPTER FOUR: CONCLUSIONS 

The Thunderhead Property overlies a thick sequence of Lower to Mid - Paleozoic Selwyn Basin shallow 
marine shelf to off-shelf sediments north of the Tintina Trench. This sequence was emplaced along the 
margins of the ancient North American Platform from Late Precambrian to Triassic time. In the 
Fairweather Lake area the lowest members of this sequence belong to the Late Precambrian to Early 
Cambrian Hyland Group consisting of coarse clastic, frequently calcareous sediments, and lesser thinly 
bedded shale, argillite, phyllite, and minor limestone. Extensive sequences of Devonian - Mississippian 
Earn Group shale and chert-pebble conglomerate with lesser Road River Group, primarily Steel Formation 
calcareous siltstone to mudstone extend WNW across the area. Quartz monzonitic to monzonitic intrusive 
units belonging to the Mid - Cretaceous Tombstone Suite have been emplaced into Selwyn Basin 
sediments. 

The Thunderhead property is underlain by a small quartz-monzonite stock emplaced withim a small unit of 
Hyland Group limestone and calcareous thin to medium bedded sediments. The latter have been interpreted 
by the GSC as lying in fault contact with a broad package of Earn Group and Road River Group sediments 
to the north. 

Two major mineralized settings occur: copper enriched endoskarn and exoskarn mineralization along the 
margins of the stock, and copper enriched quartz-arsenopyrite veining with minor base metal enrichment. 
Mineralized occurrences are abundant, but of limited extent. Both settings have strong bismuth, antimony, 
and moderate mercury signatures. Vein mineralization shows moderate silver enrichment, to 54.2 gpt Au, 
and gold enrichment to 1.29 gpt Au; however, most values returned are sub-economic. Fairly narrow vein 
mineralization is somewhat more "evolved"; however, high copper values and fairly low gold values 
suggest proximal mineralization to the stock has low potential to host high grade gold deposits 



CHAPTER FIVE: RECOMMENDATIONS 

To date, all mineralized occurrences on the Thunderhead property are of limited extent and return sub- 
economic gold values. Since more gold enriched occurrences may exist further away from the stock, 
reconnaissance traverses including soil sampling at 50 meter intervals and rock sampling should be done 
roughly one to two kilometers outboard from the intrusive margin. Significantly larger occurrences than 
any found to date are necessary for potential economic viability. Traversing should be done to the 
northwest, to confirm the presence of the interpreted fault. Follow-up surface work should be done to 
explain soil anomalies across the Thunderhead 13-24 claims. Sufficient work should be done to satisfy 
assessment requirements. 
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I, Carl M. Schulze, of the City of Whitehorse, Yukon Territory, Canada, do hereby certify that: 

1) I have held the position of Senior Exploration Geologist with Viceroy International 
Exploration since 19%. 

2) I graduated from Lakehead University with a Bachelor of Science Degree in Geology in 1984. 

3) I have been continually active in mineral exploration since 1984. 

4) I supervised the exploration program and performed part of the work described in this report. 

5) I am currently vice-president of the Yukon Chamber of Mines and a member of the Yukon 
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Carl M. Schulze 
Senior Project Geologist 
Viceroy International Exploration 



APPENDIX 1 

APPLlCABLE EXPENDITURES FOR ASSESSMENT CREDITS 

Thunderhead Property (Thunderhead 1-12) Expenditures 
Description Expenditure 

Labor 
Camp Meals and Lodging 
Helicooter 640 . . 

Geochemical Analyses 140 
Total I $1,209 



APPENDIX 2 

ROCK ASSAY RESULTS 
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