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NTS: 105 GI1 
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April, 1999 

1998 ASSESSMENT REPORT 
EXPO PROPERTY, YUKON TERRITORY 

1.0 SUMMARY 

The EXPO property is located 35 kms southeast of Cominm Ltd.'s ARM VHMS Deposit and 25 kms south of 
ExpatriatelAtna's Wolverine VHMS Deposit. This area was originally staked in 1994 as several smaller properties 
(POP, BASE, HOME, RUN, BALL. FLY, and BAT) and, with furtherstaking, was then amalgamated into a contiguous 
block referred to as the EXPO property 

The rocks underlying this part of the southeastern Yukon have been assigned to two terranes: the Yukon Tanana 
Terrane P7T) and the Slide Mountain Terrane (SMT). Recent geological mapping by Murphy (1997, 1998). Hunt 
and Murphy (1998) and Murphy and Piercey (1998) in the Grass Lakes, Fire Lake and Wolverine Lake areas has 
subdivided the YTT into 7 units and are in general agreement with Cominco versions of the geology in this same 
region. Cominco's ABM VMS Deposit is hosted in a thick accumulation of Unit 3 felsic metavolcanics Unit 3 
comprises a mixed sequence of felsic metavolcanic schist (meta-tuff) and feldspar+quartz augened schist (meta- 
porphyry) with lesser calcareous psammite, mafic metavolcanic schists and black, carbonaceous phyllite. 
Mortensen (1983a) reports Lower Mississippian U-Pb ages from these metavolcanics. Units 5-7 have been 
described in the Wolveline Lake area, and comprise a lower unit of intermixed meta-sediments with felsic meta- 
voIcan.cs a s k e w s  exhal te associated w th banle-magnetile Fe-formation and an upper sequence of mafic mela- 
volcanics. ExpatnatelAtna's Wojver nelLvm VMS De~osil  is Dos.ti0ned at tne base of h t 6 .  These umer -nss are 
thougM to be Mississippian to ~enns~lvanian in age. ' 

Felsic metavolcanics and carbonaceous phyllite and schist with interbanded mafic metavolcanics underlie much of 
the EXPO area properties and are thought to correlate with Murphy's Units 5 and 6. Large bodies of intrusive quartz 
porphyry and granite also occur within the southern part of the property. Bedding attitudes are quite variable 
throughout the area. 

Work completed on the EXPO properly in 1998 consisted of 6 mandays of geological mapping and 12 mandays of 
contour soil sampling in 2 areas of the properly. 

Mappinglprospecting in the EXPO South (Ellen Creek) area was successful in identifying a float train of siliceous to 
strongly chlorite altered, banded magnetite Fe-formation containing laminated to thin banded massive pyrite, 
pyrhotite and trace chalcopyrite. A large (0.8 x 1.8 kms) multi-element anomaly (up to 424 ppm Cu, 436 ppm Pb, 
354 ppm Zn and 4.1 ppm Ag) appears to reflect the IF horizon and the underlying pyritic felsic meta-volcanics. The 
favourable geology. floatlshowings and large, strong multi-element soil geochemistry from this area warrants further 
work including a re-assessment of the AEMlAMAG survey data and possible drill testing. 

The 1998 FLY area soil survey identified 2, relatively small anomalous areas. The west end of the 2 long, EW soil 
lines have coincident high Cu (>75 ppm. up to 278), Ag ( ~ 1 . 0  ppm, up to 2.6) and Zn (>I00 ppm, up to 547) 
anomalies (Pb is spotty throughout). The short lines, north of the FLY Grid, have identified a small area of high Ag 
(up to 4.6) and Pb (up to 200) anomalies with weaker Zn and Cu values. The FLY Property area remains an 
interesting target area with good VHMS potential. Further work for this area should be concentrated in the FLY Grid 
area where a previously defined target remains to be drill tested. 

2.0 LOCATION and ACCESS 

The EXPO properties are located 20 kms east of Fire Lake, 35 kms southeast of Cominco Ltd.'s ABM VHMS Deposit 
and approximately 150 kms southeast of Ross River (Figures 1 and 2). The gravel. all weather Robert Campbell 
Highway provides access to within 35 kms of the properties. Direct access to the properly is by helicopter. 

3.0 PROPERTY and OWNERSHIP 

The EXPOIFLY properties, totaling 884 units (Figure 3), are 100% owned by Cominco Ltd 
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TABLE I. EXPO PROPERTY TENURE 

NAME UNITS CLAIM# DUE DATES 

EXPO 1-6 
EXPO 7-13 
EXPO 14-28 
EXPO 31-46 
EXPO 53-64 
EXPO 70-76 
EXPO 79-92 
EXPO 94 
EXPO 96-168 
EXPO 181-188 
EXPO 201-222 
EXPO 23?-238 
EXPO 250-255 
EXPO 272-277 
EXPO 278-291 
EXPO 292-338 
EXPO 339-346 
EXPO 347-358 
EXPO 359-367 
EXPO 368-378 
EXPO 379-383 
EXPO 384-390 
EXPO 391-394 
EXPO 395-398 
EXPO 399-402 
EXPO 403-417 
EXPO 418-521 
EXPO 566-584 
EXPO 585-592 
EXPO 593-61 0 
EXPO 611-618 
EXPO 61M39 
EXPO 640447 
EXPO 648-650 
EXPO 651-692 
EXPO 693-71 1 
EXPO 712-714 
EXPO 715-730 
EXPO 731-748 
EXPO 749-782 
EXPO 783-794 
EXPO 795400 
EXPO 801.908 
EXPO 809-816 
EXPO 817-852 
EXPO 853-888 
EXPO 889-948 
EXPO 949-974 
EXPO 975-990 
FLY 1-8 
FLY 15-18 

May 15.2002 
May 15,2005 
May 15,2002 
May 15.2002 
May 15,2002 
May 15.2002 
May 15.2002 
May 15.2002 
May 15.2002 
May 15,2002 
May 15.2002 
May 15,2005 
May 15.2005 
May 15,2005 
May 15, 1999 
May 15,2000 
May 15. 1999 
May 15.2000 
May 15,1999 
May 15.200 
May 15.1999 
May 15,2000 
May 15. 1999 
May 15,2000 
May 15,1999 
May 15.2000 
May 15,200 
May 15,2000 
May 15, 1999 
May 15.2000 
May 15,1999 
May 15.2000 
May 15,1999 
May 15.2000 
May 15,1999 
May 15.2000 
May 15, 1999 
May 15, 1999 
May 15.2000 
May 15,2000 
May 15,1999 
May 15.2000 
May 15,2000 
May 15.2000 
May 15,2000 
May 15,2000 
May 15,2000 
May 15,2000 
May 15. 1999 
April 15.2005 
April 15.2005 

4.0 PREVIOUS WORK 

Prior Cominco Ltd. work in the immediate area of the properties consists of loca stream silt, heavy mineral and 
minor soil geochemistly sampling along with detailed and reconnaissance mapping. 

Wlthin the EXPO claims proper, southwest of the HOME property is the Akhurst showing (Minfle #82). originally 
staked by Cyprus Anvil Mining Corp. in 1975. Cyprus Anvil wnducted grid soil sampling and a magnetic survey in 
that year. The claims lapsed and were re-staked in 1988 by Archer Cathm and Welcome North; prospecting and 



minor soil geochemistry sampling was conducted. The showing and surrounding area was staked to cover 
anomalous Zn and weakly anomalous Cu-Mo-Pb values in soils overlying quartzites, phyllites and minor limestone 
units. Cominco Ltd.'s EXPO claims currently cover the showing area. 

The PY showing (Minfile #83) is south of the FLY property, in the EXPO claims. Cyprus Anvil also staked this 
showing in 1975 and explored the area by conducting grid soil sampling and an IP survey. The daims lapsed and 
were re-staked several times between 1988 and 1994. The showing is composed of Cu-bearing float and a large 
gossanous area over quark-sericite schists. The schist unit contains numerous quartz veins and several pyritic 
layers, up to 12.1 metres thick, with up to 15% coarse grained pyrite and minor chalcopyrite, sphalerite, and trace 
galena. Soil surveys reported high values of Cu-Zn-Pb-Ag. The showing and immediate areas have been worked 
recently by Westmin and Pacific Bay Resources (TY Property). 

In 1994, Cominco Ltd. conducted a program of geological mappinglprospecting, contour soil geochemistry, 
sampling, line-cutting and ground geophysical surveys (HLEMJMAG) on the POP property (MacRobbie. 1994). This 
work resulted in the identification of new Zn-Pb-Ag showings in the White Creek (EXPO), Akhurst Creek (EXPO), 
Base (EXPO), and Run (EXPO) areas. 

In 1995 detailed mapping, soil geochemistry and ground geophysical surveys were completed on seven grids 
(MacRobbie. 1995). In addition, reconnaissance contour soil geochemistry, and mapping1 prospecting was carried 
out in areas peripheral to the grids. 

In 1996. three grids on the EXPO property were mapped in detail (1:2.500) to define the observed surface 
mineralization. Larger scale mapping (1:10,WO) was also conducted on the POP near Ellen Creek. Soil, silt and 
lake sediment sampling was completed on three grids, with additional recce sampling on the entire EXPO property. 
Cominco Ltd. also drilled six holes on four diiferent properties on the EXPO group of claims. Several thin 
intersections of sulphide mineralization were encountered in four of these holes (Tulk. 1997). Airborne and ground 
geophysical surveys were also conducted in 1996. Ground geophysicalsurveys (HLEMIMAG) were completed over 
the White Creek and Mony West grids. Both airborne and ground geophysics identified several conductors and 
magnetic highs in the EXPO property (Tulk, 1997). 

In 1997, detailed geological mapping, prospecting and soil geochemistry was completed over several parts of the 
property. Mapping and prospecting further defined the areas around White Creek, Ellen Creek and the Fly area. 
Several new barite occurrences were discovered (White Creek) and several areas of minor pyritic mineralization 
were identified. Geochemical sampling was done along contour lines with some results showing elevated copper 
and zinc in the soil samples near the White Creek area. Two diamond drill holes were completed in the Ellen Creek 
and White Creek areas to test favourable geology and soil geochemical anomalies. Both drill holes encountered 
favourable intervals of felsic units with minorftrace mineralization of pyrite, pyrrhotite, sphalerite, galena, and 
chalcopyrite. 

5.0 REGIONAL GEOLOGY 

The rocks underlying this part of the southeastern Yukon have been assigned to two terranes (Figure 4): the Yukon 
Tanana Terrans 0 and the Slide Mountain Terrane (SMT) (Mortensen, 1983a; Mortensen and Jilson, 1985). 

Recent geological mapping by Murphy (1997, 1998). Hunt and Murphy (1998) and Murphy and Piercey (1998) in the 
Grass Lakes. Fire Lake and Wolverine Lake areas has subdivided the YTT into 7 units. 

The lower most unit (Unit I) comprises a mixed sequence dominated by quartzose psammite and metapelite with 
minor felsic metavolcanic schist, calcareous schisthetapelite and marble members. Felsic metavolcanic members 
locally host minor sulphide (pwsp-ga-cpy) occurrences. The age of this unit is uncertain, but presumed to be pre- 
Mississippian. This unit would correlate with the pre-Devonian (7) "lower unif as described by Mortensen (1983a). 

The overlying 6 units, described below, would correlate to the Devono-Mississippian 'middle unir as described by 
Mortensen (1 983a). 

Unit 2 consists of mafic metavolcanic schist and phyllites wth very minor carbonaceous phyllite, quartzite and rare 
marble. Locally significant meta-gabbro, meta-pyroxenite and meta-ultramafic bodies are present representing 
comagmatic intrusions. Columbia Gold's Fyre Lake Deposit is a significant besshi-type, Cu-Co-Au VMS deposit 
hosted by mafic metavolcanics at the top of Unkt 2. 

Unit 3 comprises a mixed sequence of felsic metavolcanic schist (meta-tuff) and feldspartquartz augened schist 
(meta-porphyry) with lesser calcareous psammite, rnafic metavolcanic schists and black, carbonaceous phyllite. The 
thickest accumulation of felsic rnetavolcanics occurs in the area of Cominco's ABM Deposit. Mortensen (1983a) 
reports Lower Mississippian U-Pb ages from these metavolcanics. 
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Unit 4 consists of grey to black, carbonaceous phyllite and mafic metavolcanic phyllitelschist with minor psammite 
and quartzite which forms a very thick sequence extending north of the ABM Deposit. 

Units 1-4 are intruded by two to three Lower Mississippian, mafic to felsic meta-plutonic suites (Simpson Range 
Suite and granitic to monzonitic, augen orthogneisses). 

Murphy and Piercey (1998) suggests that Units 1-4, and the intrusive suites mentioned above, have undergone a 
Lower to Middle Mississippian (?) defomlation event which resulted in uplift and erosion to produce an unconformity. 
separating this sequence from the overlying Units 5-7. This controversial suggestion is based on the interpretation 
of a coarse feldspathic sandstone (containing eroded detrital feldspars) in Unit 5 and the belief that Units 1-4 have 
undergone 2 phases of deformation while Units 5-7 have been deformed by only 1 phase of deformation. 

Murphy and Piercey (1998) have described Units 5-7 only in the Wolverine Lake area. 

Unit 5 comprises a mixed package of carbonaceous phyllite. with coarse feldspathic sandstone and grits forming 
lower members, and felsic metavolcanic, locally porphyritic, phyllite (meta-turn intruded by locally significant felsic 
quart-feldspar meta-porphyry. 

Unit 6 consists of thinly bedded, pale coloured siliceous rocks (exhalite) with associated barite-magnetite Fe- 
formations and light coloured phyllite grading up section into pale siliceous rocks with intercalated dark grey to black 
phyllite. ExpatriatdAtna's WolverinelLynx VMS Deposit is positioned at the base of Unit 6. 

The overlying Unit 7 comprises carbonaceous phyllitelargillite, sandstone with minor mafic metavolcanic flows and 
locally developed diamictites containing both mafic and felsic fragments. 

Units 5-7 are thought to be Mississippian to Pennsylvanian in age (Murphy, 1998). Regional mapping suggests the 
EXPO Propelty to be underlain by stratigraphy which would correlate with Units 5 and 6. 

Unit 7 is thougM to pass conformably into a thick sequence of mafic breccias and pillowed and massive maIic flows 
with minor intrusive gabbroldiabase and maroon chert and argillite. This sequence is thought to be Pennsylvanian to 
Permian in age (Murphy and Piercey. 1998) and is equivalent to the Campbell Range Belt. Others (Plint, 1994; 
Mortensen and Jilson, 1985; Mortensen, 1983a) have described the Campbell Range Belt as the allochthonous 
SMT. The significant question of whether allochthonous SMT exists in this area, or not, requires further work. Mafic 
volcanics of the Campbell Range Belt are host to a significant mafic-type (Cyprus-type) VMS deposit on Expatriate's 
ICE properly and to mineralization at the Julia showing on Atna Resources' MONEY property. 

The YTT stratigraphic sequence appears to reflect stable, continental platfom~allshelf sedimentation with intervening 
periods of riftinglextension and mafic to felsic arc volcanism developed within more reduced basinal settings. 

A subhorizontal to moderately steep north to north-east dipping, penetrative ductile deformation fabric and locally 
preserved isoclinal folding with associated middle greenschist fades (chlorite-biotite grade) metamorphism affects all 
YTT rocks, but is particularly well developed in Units 1-4 and less prominent moving up section into Unit 7. These 
fabrics and metamorphism may reflect 2 phases of deformation; an early Mississippian event and a event related to 
a continent-arc collision during the Late Permian to early Triassic time. 

As mentioned above, others have described the Campbell Range Belt as belonging to the allochthonous. Devonian 
to Permian aged, SMT and is described as a heterogeneous package of mafic to ultramafic plutonic rocks, mafic 
voicanics, massive carbonates and cherts. The SMT is thought to represent a disrupted oceanic and volcanic arc 
assemblage once located between the YTT and the North American craton (Mortensen. 1983a: Mortensen and 
Jilson, 1985). 

Late Triassic (?) immature clastics, comprising micaceous argilliies, siltstones and sandstones, unconformably (?) 
overlie the deformed and metamorphosed YTT rocks. These sediments are often closely associated with 'SMT" 
mafic metavolcanics and are invariably in fault contact with YTT rocks. 

The YTT "SMT, late Triassic sediments, and late Triassic to Middle Jurassic plutons are all affected by a period of 
Middle Jurassic to late Cretaceous thrust faulting and felsic plutonism, during which the Finiayson Lake Fault Zone 
was formed. This complex fault zone contains both thrust and steep, transcurrent (3) faults and separates the YTT 
from autochthonous North America (Mortensen. 1983a: Mortensen and Jilson. 1985). Thrust faulting continued after 
the formation of the Finlayson Lake Fault Zone as indicated by the presence of over thrust sheets of SMT rocks 
(Campbell Range Belt) above the fault zone (Plint. 1994). Murphy and Piercey (1998) suggest that the Finlayson 
lake Fault Zone, as described, does not exist. Further mapping, geochemistry and geochronology studies are 
obviously required. 



6.0 1998 FIELD WORK 

Properly and regional scale mapping along with contour soil geachemisby was completed on the EXPO properly by 
recce traverses in the FLY and EXPO South areas. The following table sumarizes 1998 field work. 

TABLE 2. SUMMARY of 1998 FIELDWORK 

I GEOLOGY I GEOCHEMISTRY 
FLY I ,me 27. J ~ l v  1: I ""ne 27 ".. v 1 , , .  , I PAM, RKM 1 145 soils 

EXPOS. I June 28.29; I June 28.29; 
I PAM. RKM 1 137 soils 

6.1 FLY AREA 
6.1 .I GEOLOGY and MINERALIZATION 

The FLY property and adjacent area is generally well exposed at the higher elevations along ridges and moderate to 
steep slopes. The general stratigraphy of the properly is NW-trending, with shallow to moderate NE dips. 

Units of felsic volcanic tuff and carbonaceous argillites dominate the stratigraphy on the FLY properly (Figure 5a). 
Minor baritic layers were found in both the rneta-volcanic and sedimentary units. A significant barite occurrence is 
present on the adjoining TY Property. Detailed descriptions of the geology, mineralization and drill results on the 
FLY property are found in assessment reports by Bannister (1997). Tulk (1997) and MacRobbie (1995). 

Mapping in 1998 did not identify any new lithologies or strudures, but further defined previously mapped areas at 
more detailed scales. 

6.1.2 SOlL GEOCHEMISTRY 

A total of 145 soil samples were collected from the FLY property in 1998 (Figure 5b). Samples were wlleded at 50 
and 100 metre spaced stations along 7 contour soil lines in areas of favorable geology, locally following up 
previously identified soil anomalies. 

The 1998 soil survey returned numerous samples with anomalous values. Two areas in particular show as 
anomalous. The west end of the 2 long. EW soil lines have coincident high Cu (>75 ppm, up to 278). Ag (M.0 ppm. 
up to 2.6) and Zn (>lo0 pprn, up to 547) anomalies (Pb is spotty throughout). The short lines, north of the FLY Grid. 
have identified a small area of high Ag (up to 4.6) and Pb (up to 200) anomalies with weaker Zn and Cu values. 

6.2 EXPO SOUTH AREA 
6.2.1 GEOLOGY and MINERALIZATION 

The EXPO South Area is generally moderately exposed at the higher elevations along ridges and moderate to steep 
slopes. The general stratigraphy of the property is WNW-trending, with shallow to moderate NNE dips. 

The EXPO South area is predominantly underlain by felsic metavolcanics with minor interbedded rnafic 
metavolcanics and metasediments (Figure 6a). This stratigraphy hosts the Ellen Creek showings, comprising 
several outcrops of felsic tuff mineralized with malachite, hydrozindte, chalcopyrite, and sphalerite. Detailed 
descriptions of the geology, mineralization and drill results in the EXPO South area are found in assessment reports 
by Bannister (1997). Tulk (1997) and MacRobbie (1995). 

Mapping in 1998 did not identify any new liologies or structures but was successful in identifying a float train of 
siliceous to strongly chlorite altered, banded magnetite Fe-formation containing laminated to thin banded rnass~e 
pyrite, pyrrhotite and trace chalcopyrite. Float ranged up to 30 cms in thickness and appear to be souroed within a thin 
banded, cherly felsic tuff unit. 

The favourable geology. floatlshowings and strong sail geochemistry from this area warrant further work. 

6.2.2 SOlL GEOCHEMISTRY 

A total of 137 soil samples were wllected from the EXPO South area in 1998 (Figure 6b). Samples were collected 
at 50 and 100 metre spaced stations along 7 contour soil lines in areas of favorable geology as follow up of 
previously identified anomalous soils. 



The 1998 soil survey in the EXPO South area confirmed the presence of a large (0.8 x 1.8 kms) multi-element 
anomalous zone located approximately 500 metres west of the Ellen Creek Grid. Geochemical values range up to 
424 ppm Cu, 436 ppm Pb, 354 ppm Zn and 4.1 ppm Ag. This anomaly appears to reflect the IF horizon and the 
underlying pyriticfelsic meta-volcanics. 

7.0 CONCLUSIONS and RECOMMENDATIONS 

Felsic metavolcanics and carbonaceous phyllite and schist with interbanded mafic metavolcanics underlie much of 
the EXPO area properties and are thought to correlate with Murphy's Units 5 and 6. Large bodies of intrusive quartz 
porphyry and granite also occur within the southern part of the property. Bedding attiides are quite variable 
throughout the area. 

Work completed on the EXPO property in 1998 consisted of 6 mandays of geological mapping and 12 mandays of 
contour soil sampling in 2 areas of the property. The EXPO South area appears to be of more interest at this time. 

The geochemical sampling returned numerous samples with high values of Pb, Zn. Ag and Cu, augmenting several 
previously known soil anomalies. Mappinglprospecting in the EXPO South (Ellen Creek) area was successful in 
identifying a float train of siliceous to strongly chlorite altered, banded magnetite Fe-formation containing laminated 
to thin banded massive pyrite, pyrrhotite and trace chalcopyrite. The favourable geology, floaffshowings and large, 
strong multi-element soil geochemistry from this area warrants furkher work induding a re-assessment of the 
AEMIAMAG sufvey data and possible drill testing. 

The FLY Property area remains an interesting target area with good VHMS potential. Further work for this area 
should be concentrated in the FLY Grid area where a previously defined target remains to be drill tested. 

Report by: 

Project Geologist 

Approved for Release by: m, 9- .@--%k 
W. J. Wolfe 
General Manager, Canadian Exploration 

DISTRIBUTION: 
W.D. Files 
Mining Recorder (2) . 
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