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EXPO PROPERTIES, YUKON TERRITORY 

1.0 SUMMARY 

The Expo properties are located about 35 kms southeast of Cominco's ABM VHMS Deposit and 25 kms south 
of WestminIAtna's WOLVERINE VHMS Deposit, approximately 140 kms southeast of Ross River. This area 
was staked in 1994 as several smaller properties (Pop! Base, Home, Run, Ball, Fly and Bat) and 
amalgamated into a contiguous block refered to as the Expo property (MacRobbie, 1994). In 1996 further 
staking extended the Expo property northward over the Mony West area and southward over the Pop South 
area. 

The rocks underlying this part of southeastern Yukon have been assigned to 2 terranes: the Yukon-Tanana 
Terrane and the Slide Mountain Terrane. The YTT consists primarily of a layered sequence of 
metamorphosed rocks comprising a "lower unit"of pre-Devonian quartzite, pelitic schist and minor marble, a 
late Devonian to midMississippian "middle unit" comprising carbonaceous phyllite and schist with 
interbanded mafic and: locally significant, felsic metavolcanics, and an ''upper unit"of Pennsylvanian marbles 
and quartzite. Volcanism within the "middle unl' was accompanied by the intrusion of 2-3, late Devonian to 
Mississippian, mafic to felsic metaplutonic suites. Mixed felsic volcaniw and carbonaceous phyllites of the 
"middle unit" are host to the 2 known VHMS deposits in the district. 

The Expo Property area is underlain by "middle unit" felsic metavolcanics and carbonaceous phyllite and 
schist with interbanded mafic metavolcaniw. 

In early 1996, staking over the Mony West and Pop South areas expanded the Expo property to cover 
favourable stratigraphy on strike with known mineralized showings. In April, approximately 670 km of airborne 
electromagnetic and magnetic surveys were completed on the Expo claims covering the newly staked areas 
mentioned above. Detailed geological mapping (1:2,500 scale), prospecting and soil geochemistry were 
completed over 3 grids (White Creek (WHC-7H), Mony West, and Ellen Creek) in 1996. Two of these grids 
(White Creek (WHC-7H) and Mony West) were also covered by geophysical ground surveys (HLEWMAG). 
In addition to this detailed work, recce rnappinglprosepecting and soil, silt, and lake sediment geochemistry 
was conducted throughout the property. Geological mapping at 1:10,000 and 1:20,000 was carried out in the 
Pop South area periferal to the Ellen Creek grid. 

The results of ground geophysical surveys on the White Creek and Mony West grids did not indicate 
significant conductive (HLEM) or magnetic response. On the basis of these results, no further geophysical 
work is recommened on these targets. 

Further work (prospecting, geological mapping, additional soillsilt geochemistry) is recommended to followup 
soil and geochemical anomalies in favourable stratigraphy in the following areas: 

to the east and west of Ellen Creek 
to the north of Akhurst Creek extending to the Base and Home properties 
in the upper White Creek drainage area, in addition to areas on strike of the White Creek showings and 
soil anomalies. 

Diamond drilling should be contemplated for the White Creek and Ellen Creek areas to test surface 
mineralization and supporting soil anomalies. 

2.0 LOCATION AND ACCESS 

The EXPO properties are located 20 kms east of Fire Lake, about 35 kms southeast of Cominco's Kudz Ze 
Kayah VHMS Deposit and approximately 150 kms southeast of Ross River (Figure 1). The gravel, all- 
weather Robert Campbell Highway provides access to within 35 kms of the properties. Direct access is by 
helicopter. 
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3.0 PROPERTY AND OWNERSHIP 

All properties under discussion are 100% owned by Cominco Ltd., and are contiguous with the larger EXPO, 
MONY and GO claim blocks (Figure 2). The Expo properties comprise 1066 units, all listed below. 

NAME UNITS C W M  NO. DUE DATES 

POP 1 4  4 
POP 5-8 4 
POP 9-18 10 
POP 19-26 8 
BASE 1-14 14 
HOME 1-5 6 
RUN 1-5 6 
BALL 1 4  4 
FLY 1-8 8 
FLY 9-14 6 
FLY 15-18 4 
BAT 1-4 4 
EXPO 1-92 92 
EXPO 94 1 
EXPO 96-277 182 
EXPO 278417 140 
EXPO 418-565 148 
EXPO 566-71 4 149 
EXPO 715748 34 
EXPO 749-782 34 
EXPO 783400 18 
EXPO 801 -808 8 
EXPO 809-816 8 
EXPO 817-852 36 
EXPO 853488 36 
EXPO 889-948 60 
EXPO 949-975 27 
EXPO 976-990 15 

April 15/2000 
April 1512000 
April 1512000 
April 15R000 
April 15R002 
April 15R004 
April 1512004 
April 1512002 
April 15/2001 
April 1512001 
April 15/2001 
April 15/99 
MAY 15/98 
MAY 15/98 
MAY 1 5/98 
MAY 15198 
AUG. 11 196 
OCT. 2/96 
MAY 15/97 
MAY 15/98 
MAY 1 5/97 
MAY 15/98 
MAY 15/97 
MAY 15/98 
MAY 15/98 
MAY 15/98 
MAY 15/98 
MAR. 6/97 

4.0 PREVlOUS WORK 

Prior Cominco work in the immediate area of the properties consisted of local stream silt, heavy mineral and 
minor soil geochemistry sampling. 

Approximately 1 km southwest of the HOME property is the Pkhurst showing (Minfile #82; Figure 4). This 
showing was initially staked by Cyprus Anvil Mining C o p  in 1975. Cyprus Anvil conducted grid soil sampling 
and a Mag survey in that same year. The claims lapsed and were restaked in 1988 by Archer Cathro and 
Welcome North, which conducted prospecting and minor soil geochemistry sampling. The area staked 
covered anomalous Zn and weakly anomalous Cu-Mo-Pb values in soils overlying quartzite, phyllite and 
minor limestone, thought to be of Permian age. Cominco's EXPO claims currently cover the indicated 
showing area. 

Approximately 3 kms south of the FLY property is the Py showing (Minfile #83, Figure 4). This occurrence 
was also initially staked by Cyprus Anvil Mining Cop. in 1975 and explored by grid soil sampling and an IP 
survey. The claims lapsed and were restaked several times between 1988 and 1994. The showings 
comprise Cu-bearing float, and large gossanous areas over quartz-sericite schists. The schists contain 
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 indicate high values of Cu-Zn-Pb-Ag. 
The showings are currently held (WAWA claims) by Carl Schultz. 

In early 1993, Ron Berdahl of Whitehorse, brought 2 new showings to Cominco's attention. One showing is 
now called the Berdahl showing (skarn?, Figure 4) and is covered by the POP claims. A second showing is a 
barite occurrence in the area of the Akhurst showing, noted above. 



In 1994, Cominco conducted a program of geological mapping/prospecting. contour soil geochemistry 
sampling, linecutting and ground geophysical surveys (HLEMIMAG) 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 areas. 

In 1995 detailed geological mapping, soil geochemistly and ground geophysical surveys (HLEMIMAG) were 
wmpleted over 7 grids (Pop-7F, Run-7A, Home-7B and 7C, Fly-7D, AKH-7G and WHC-7H grids) 
(MacRobbie, 1995). In addition, recce contour soil geochemistry and geological mappinglprospecting was 
carried out in areas peripheral to the grids. 

5.0 REGIONAL GEOLOGY 

The rocks underlying this part of southeastern Yukon have been assigned to 2 terranes: the Yukon-Tanana 
Terrane (MT) and the Slide Mountain Terrane (SMT) (Mortensen, 19831; Mortensen and Jilson, 1985). 

The MT consists primarily of a layered sequence of metamorphosed rocks comprising a '7ower unft" of pre- 
Devonian quartzite, pelitic schist and minor marble, a late Devonian to mid-Mississippian "middle unit" (3F) 
comprising carbonaceous phyllite and schist with interbanded mafic and, locally significant, felsic 
metavolcanics (3G), and an "upper unit" of Pennsylvanian marbles and quartzite. Volcanism within the 
"middle unit' was accompanied by the intrusion of 2-3 late Devonian to Mississippian, mafic to felsic 
metaplutonic suites (Simpson Range suite and augen and monzonitic orthogneisses). This sequence 
appears to reflect stable platformal or shelf sedimentation with an intervening period of mafic to felsic arc 
volcanism developed within a more reduced basinal setting. Felsic volcaniclastics of the "midde unit" are 
host to Cominco's ABM VHMS Deposit. 

The late Devonian to Triassic SMT comprises a heterogenous package of mafic to ultramafic plutonic rocks, 
mafic volcanics, massive carbonate and chert. This sequence was structurally emplaced as thrust bounded 
klippen on YTT rocks, or as thrust slices imbricated within MT rocks during a period of crustal shortening 
(D2). The SMT is thought to represent a disrupted oceanic m s t  and volcanic arc assemblage located 
between the YTT and ancestral North America(?). 

A subhorizontal to moderately north-northeast dipping, penetrative ductile deformation fabric (S2) and 
associated middle greenschist facies (chlorite-biotite grade) metamorphism affects all YiT rocks. This fabric 
reflects the first and most significant deformational and metamorphic event (Dl), probably related to a 
continent-arc collision during late Permian to early Triassic time. 

Late Triassic immature clastics comprising micaceous argillite, siltstone, and sandstone unconformably(?) 
overlie the deformed and metamorphosed YTT rocks. These sediments are often closely associated with 
SMT volcanics and are invariably in fault contact with YI'T rocks. 

The SMT, Late Triassic sediments and Late Triassic to Midtfle Jurassic plutons are all affected by a period of 
Middle Jurassic to Late Cretaceous thrust faulting (D2), during which the Finlayson Lake Fault Zone was 
formed. This complex fault zone contains both thrust and steep, transcurrent(?) 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 overthrust 
sheets of SMT rocks (Campbell Range Belt) above the fault zone. 

6.0 1996 FIELD WORK 
6.1 PlCKEll'ING 

On July 16 and 27, 1996, two geophysical grids totalling 1.3 line kilometres on Mony West (Expo claims), and 
12.0 line kms on Ellen Creek (Expo claims), were picketted by 2 members of the Cominco geophysical crew 
(Figure 2). 

6.2 GEOLOGYIPROSPECTING, GEOCHEMISTRY 

The White Creek (Expo claims), Mony West, and Ellen Creek grids were mapped in detail at 1:2,500 scale 
and prospected (Table 1). Further 1:10,000 mapping was conducted in the Pop South area periferal to Ellen 
Creek, with additional recce coverage in other areas of interest. Prospecting was carried out by 2 prospectors 



from GL Geosewice Ltd. of Rouyn-Noranda, Quebec, A.B. Mawer of Vancouver, B.C., and G. Johnny of 
Ross River, Yukon. 

TABLE 1. FIELD WORK SUMMARY 

PROPERTY 1 GEOLOGY I GEOCHEMISTRY 1 PROSPECTING I GEOPHYSICS 
POP I NIA I Jun 23.26. Jul 18: 1 NIA / NIA 

RUN I HOME 

FLY 

WHITE CK. I PAM. MOK - 1 21 5 soils 1 1 600 rn HLEMIMAG 1 

EXPO - 
MONY W. 

EXPO - 

June 26; 
PAM (1 :10,000) 
NIA 

A soil, silt, and lake sediment geochemistry program wvered 3 grids in detail (White Creek, Mony West, and 
Ellen Creek - Summary Table), with additional recce work throughout the Expo property. All soil, silt and rock 
samples were analyzed for Cu, Pb, Zn, Ag, As, Cd, Co, Ni, Fe, Mo, Cr, Bi, Sb, V, Sn, W, Sr, Y, La, Mn. Mg, Ti, 
Al, Ca, Na and K by I.C.P., Au by Aqua Regia dewmpositionlAAS and Ba by XRF at Cominw Exploration 
Research Laboratory (CERL) in Vancouver. All data is presented in Appendix 2. 

Jul 12-14, 16-18, 20, 
22-24, 27-29, 31 

DM, DK (1:2,500) 

Jul27-31, Aug 1.5; 

EXPO - 
ELLEN CK. 

EXPO - 
GENERAL 

6.3 DIAMOND DRILLING 

125 soils, 23 silts 
July 19; 
22 silts 
July 19, 24; 

In 1996, 6 holes (totaling 816.4 metres) were drilled on 4 different properties on the EXPO group of 
claims, as shown in the table below. Drill hole locations are shown on Figure 2.1. Drill hole logs are 
included in Appendix 3. Drill hole cross sections are shown on Figures 23-28. All drilling was conducted 
by DJ Drilling Ltd. of Surrey, B.C. Drill core for all 6 holes are stored at the KZK camp core facility. 

l ~ k o i ~ s ,  39 silts 
July 23; 
118 soils 

July 12-14, 20; 

(12,500) 
July 29-31, Aug 1, 

5, 8, 10-13 
JP, DK (1:2,500) 
July 6 - Aug 13; 
DWM, DR, NPO, 
PAM,PO,LAT, DB, 
TJB, VLB. 
(1 :10,000; 1:20,000) 

TABLE 2. DRILL HOLE SUMMARY 

July 23-26; 
ABM, GJ, GLGS 
July 21. 22, 25 

I HOLE # I PROPERTY, I UTM I GRID ( COLLAR ( COLLAR I HOLE I 

N/A 

NIA 
GLGS 
NIA 

NIA 

July 28; 
242 soils 

June 21 - Aug 5: 
707 soils, 183 silts 

I I GRID I COORD I COORD I AZIMUTH I DIP I LENGTH I 

July 20; 
1.3 kms 
HLEMIMAG 
July 20; 

NIA 

July 6 - Aug 13; 
ABM, GJ 

NIA 

NIA 

EX9641 

EX9642 - 
6788488N I 2+03N I 

EXPO 

EXPO 

PO9642 

FL96-01 

RU96-01 

103.0 PO9641 I POP I 431465E I 4+10E I 160 

436608E 
6786059N 
432577 E 

-70 

POP 

FLY 

RUN 

2+25E 
12+00N 
1 +00E 

678561 3N 
431 693E 
6784286N 
437652E 
6784400N 
437350E 
6788805N 

- 

0+25S 
1 +42 W 
7+48N 
3+25N 
O+OOE 
1 +90W 
2+00N 

-90 

-90 

- 

- 

(m) 
167.6 

120.4 

-90 

-90 

-90 

158.5 

105.4 

161.5 
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6.4 GEOPHYSICAL SURVEYS 

6.4.1 AIRBORNE GEOPHYSICAL SURVEYS 

In April 1996, approximately 670 km of airborne electromagnetic and magnetic surveys were completed on 
the Expo claims covering the 2 newly staked areas of Mony West and Pop South (Assessment Report on a 
Combined Helicopter Borne Electromagnetic and Magnetic Survey, Pelly Mountains, Yukon Territory, 
Canada). 

6.4.2 GROUND GEOPHYSICAL SURVEYS 

In 1996, ground geophysical surveys (HLEMIMAG) were completed over the White Creek and Mony West 
grids (Table 1). 

HORIZONTAL LOOP EM SURVEY 

The HLEM system used was a Max-Min 1-10 in combination with an MMC data recorder, both manufactured 
by Apex Parametric5 Ltd. The survey employed a 100 metre coil spacing in most cases although survey lines 
were occasionally repeated using a 150 m spacing for greater depth penetration. Three frequencies: 440, 
1760, and 3520 Hz, were read at a 25 metre station interval. 

For data collection, the receiver (Rx) and transmitters (Tx) were simultaneously tilted in a coplanar orientation 
paralleling the topographic slope (horizontal loop mode). The Rx-Tx separation of 100 metres was kept 
constant by using the interconnecting reference cable as a chain. 

The HLEM results are presented in stacked profile form on 1:5000 plan maps, one map for each frequency. 
Data points are plotted half way between the Tx-Rx location. In-Phase (IP) data points are indicated by dots 
joined by a solid line; Outaf-Phase (OP) data is indicated by a dashed line. The conductor width, 
conductivity-thickness, and depth to top are indicated on all the plots, but are discussed below using the 
lowest frequency (usually 440 Hz) that adequately defines the conductor. 

A conductor will show a negative IP andlor OP trough of width (with respect to background values) equal to 
that of the conductor width plus the length of the coil separation. The IP and OP widths due to a conductive 
source are shown, respectively, above and below the zero line. The shallower a conductor is from the surface, 
the higher will be the amplitude of the IP and OP responses. Better conductors will respond on progressively 
lower frequencies whereas poor wndudors are seen only on the higher frequencies. A higher IPIOP 
response amplitude ratio is also indicative of better conductance. 

MAGNETIC SURVEY 

The instrumentation for the total field magnetic survey consisted of a pair of OMNl PLUS 
magnetometers, one set up as a recording base station and the other taking measurements at each point 
of the survey grid. Readings were taken every 12.5 metres, which was decreased to every 5 metres in 
locations where the magnetic response changed rapidly. At the end of a survey day the two units were 
connected to a computer and the day's data was transferred to the computer memory. Corrections for 
diurnal magnetic field variations were applied to each survey station value before plots were made. 
The total field magnetic data is presented in stacked profile form at a scale of 1:5000. 

7.0 POP PROPERTY 

7.1 GEOLOGY, MINERALIZATION, and GEOPHYSICS 

Completed in 1994195, see MacRobbie (1 994, 1995) and Jackisch (1994, 1995) 

7.2 GEOCHEMISTRY 
Soil sampling was conducted along several contour lines on the northern half of the property. This 
sampling identified highly elevated Cu (765 ppm, up to 485 ppm), Pb (>50 ppm, up to 341 ppm) and Zn 
( 4 5 0  ppm, up to 1253 ppm) anomalies (Figures 8, 10). These anomalies will require further follow up. 



a 

7.3 DIAMOND DRILLING 

The objective of this drill hole was to test a moderately dipping, >1,000 metre long, 21 ct HLEM 
conductor (P04; 4 0 0  m wide; multiple conductors; depth 10 in) with a moderate (0-100nT) MAG 
association in an area of strong Zn-Cu+Pb-Ag soil geochemistry, identified on the GP7E grid in 1994 
(Jackisch, 1994). The grid is located in the valley bottom and is assumed to be overburden covered. A 
favourable sequence of mixed pyritic, felsic volcanics and argillites, which is host to weakly mineralized, 
baritic, banded magnetite IF, strike onto the grid. 

The hole intersected a sequence containing intervals of massive, fine-grained siliceous felsic flows and 
tuffs interbedded with mixed siltstone, mudstone, felsic tuff and minor chert units in the upper half of the 
hole, and a more mafic dominant sequence of mafic sillsldykes and tuffs with lesser felsic tuff and chert 
in the bottom half of the hole (Figure 23). Trace to locally 3% sphalerite + trace chalcopyrite is present 
as disseminations along chlorite-sericite-quartz-calcite veinlets, particularly within the massive felsic flow 
units at 49.4-54.0 m. Sampling returned elevated Zn, Cd, Cu, Ag and As values. 

Trace to 5%, fine disseminated and fracture filling pyrrhotite and pyrite is common in felsic tuff and mafic 
lithologies and likely represents the MAG feature identified on the grid. The HLEM conductor(s) 
correlate with conductive intervals at 42.345.4 m and 54.0-62.0 m. 

The objective of this drill hole was to test a shallowly dipping, narrow, >1,000 metre long, 10-7 ct HLEM 
conductor (P02; 2-15 m thick, depth 20 m) with a strong (100-300nT), flanking MAG association, in an 
area of strong Zn-Cu-AgkPb soil geochemistry on the GP7F grid in 1995 (Jackisch, 1995). The grid is 
underlain by a favourable sequence of mixed pyritic, felsic tuffs and flows and argillites. 

The hole intersected a sequence of light yellowy green, aphanitic to granular siliceous felsic flows and 
tuffsllapilli tuffs and very fine-grained, dark grey to black (chloritic?), siliceous felsic lapilli tuffs(?) with 
trace to 3% pyrite-pyrrhotite-sphalerite wisps and disseminations interbedded with minor siliceous and 
carbonaceous mudstone/argillite (Figure 24). A calcareous argillite (argillaceous mudstone?) at 27.4- 
29.5 m with wispy disseminated sphalerite-galena returned 03% Zn, 0.2% Pb and 19.6 glt Ag over 1.5 
metres. Sampling of both black siliceous felsic lapilli tuffs returned significant Ba (4,768-24,375 ppm) 
and Ag (>I .O-2.9 glt) values and elevated Zn and As values. 

The HLEMIMAG features appear to correlate to pyrrhotite laminated (1-5%) mafic tuffs and 
carbonaceous argillite between 96.6-112.2 m. 

8.0 RUN & HOME PROPERTIES 

8.1 GEOLOGY, GEOCHEMISTRY AND GEOPHYSICS 

Completed in 1994195; see MacRobbie (1994, 1995) and Jackisch (1995). 

8.2 MINERALIZATION 

Along the granodiorite intrusive contact, the mafic volcanic unit is weakly skarned with calcite-quartz- 
epidote-amphibole-sulphide veins and disseminations (MacRobbie, 1995). Similar mineralization is 
found in boulders for about 700 metres to the southwest. Results for several samples of skarned, 
mineralization (Figure 4) collected from this area by A.B. Mawer in 1996 are in Appendix II; grabs include 
ABM0036 grading 8.0% Zn and 12.4 glt Ag and ABM0034 grading 5.0% Zn, 4.2% Pb and 56.6 glt Ag. 

8.3 DIAMOND DRILLING 

8.3.1 RU96-01 
The objective of this drill hole was to test a shallow dipping, 200 metre long, < I0  ct HLEM conductor 



(RU2; depth <I0 m) identified in 1995 on the GP7A grid (Jackisch, 1995). The hole was located uphill of 
barite float occurrences and strong Zn-Pb-Cu-Ag soil geochemistry anomalies. The grid is underlain by a 
favourable sequence of mixed pyritic, felsic and minor rnafic volcanics and intercalated argillites intruded 
by an equigranular to weakly porphyritic granodiorite intrusive. 

The hole intersected a sequence of fine-grained, cherty, variably pyritic felsic tuffsllapilli tuffs and flows 
cut by several quartz porphyry dykes underlain predominantly by carbonaceous argillite and siltstone 
and lesser felsic tuff found in the lower third of the drill hole (Figure 25). Pyrite-sphalerite-galena- 
tetrahedrite(?) in quartz-Fecarbonate veinlets and related disseminations are found at 3 stratigraphic 
levels: 34.8-37.0 m, 59.9-60.2 m (0.%5 Zn, 0.5% Pb and 4.5 glt Ag over 1.5 metres) and 108.6-109.2 m 
(0.8% Zn, 0.9% Pb and 24.6 glt Ag over 0.6 metres). A chloritic exhalite at 38.8-39.6 m returned 0.6% 
Zn, 0.1% Pb and 4.4 glt Ag over 0.8 metres. Felsic tuff units are locally baritic (veinlet related?) 
containing >5,000 to 7,902 ppm Ba. No recognizable barite was intersected. 

The HLEM conductor is correlated to condudive, carbonaceous argillite units near the bottom of the 
hole. 

9.0 FLY PROPERTY 

9.1 GEOLOGY, MINERALIZATION AND GEOPHYSICS 

Completed in 1995; see MacRobbie (1995) and Jackisch (1995) 

9.2 GEOCHEMISTRY 

Detailed silt sampling was conducted on streams draining north and east on the Fly Property. This 
sampling identified strongly anomalous Pb (up to 608 ppm) with weaker Cu (up to 217 pprn) and Zn (up 
to 742 ppm) values. 

9.3 OiAMOND DRILLING 

The objective of this drill hole was to test a shallow dipping, >1,600 metre long, <35 ct HLEM conductor 
(FLI; depth 30 rn) located below a conformable, 400nT MAG feature on the 1995 GP7D grid (Jackisch, 
1995). The hole was located uphill of a 1 sample Zn-Cu-Pb-Ag soil anomaly coincident with the HLEM 
feature. The grid is underlain by a favourable sequence of mixed pyritic, felsic volcanics and intercalated 
argillites. The Ty Barite Showing is found in this sequence about I km to the west. 

This drill hole intersected a sequence of siliceous, variably pyritic and sericitelfecarbonate altered felsic 
tuff, flow and minor lapilli tuff intercalated with variably siliceous, black carbonaceous mudstone. Several 
Fecarbonate/clay(?) altered felsic dykes and mafic dykes cut the package (Figure 26). 

The HLEM conductor reflects carbonaceous mudstones; mudstone intewals from 3.0-36.7 m and 55.5- 
68.6 m are conductive. 

No mineralization of interest was intersected. Sampling revealed elevated Cu-Zn-Ba values and high Ag 
values (1.0-6.5 ppm) and As values (100-1424 ppm) throughout. 

10.0 EXPO PROPERTY - MONY WEST 

10.1 GEOLOGY 

The Mony West area is located in the northwest portion of the Expo claims, approximately 4.5 km NW of the 
Base claims and 5 km NNW of the Pop claims. Bluffs and ridges offer excellent exposure above treeline, 
though below this elevation good exposure is found only in creek beds. The lowlands between Mony West 
(Expo) and the Mony Property are very poorly exposed, limiting correlation between the two properties. 



The area is underlain by a thick sequence of late Devonian to mid- Mississippian felsic metavolcanics and 
carbonaceous phyllite and schist with interbanded mafic metavolcanics correlating to Mortensen's "middle 
unit". This sequence is overlain to the west by thrust bound late Devonian to Triassic "Slide Mountain" mafics 
and ultramafics (Figure 3). 

The Mony West grid area was mapped at 1:2,500 scale (Figure 3). The grid area is underlain by a thick 
sequence of southwest dipping, medium banded to laminated, sheared felsic tuffs and lesser flows 
interbedded with minor mafic tuff and argillite. Boudinage fabrics are abundant. Three distinct felsic units are 
present, including creamy weathering, fine-grained, medium to thin banded feldspathic felsic tuff, mixed 
argillaceous felsic tuffs characterized by mm size steel-gray quartz layers interbedded with thin pelitic (biotite- 
muscovite-feldsparquartz) layers, and more massive, sugary textured, quartz crystal-rich felsicflows. Toward 
the east, these rocks grade into a sequence of varied coloured (ie. pink, white, black, grey reflecting 
proportions of feldspar, quartz and biotite) felsic crystal-lapilli tuffs with well augend feldspar and quartz 
crystals, 2-10 mms in diameter. Up section to the west, felsic volcanics and mixed felsidpelitic 
metasedimentary units are interbanded with green mafic tuff units. The entire sequence is cut by numerous 
thin (0.2-1.0 m thick) biotitic sillsldykes. 

Immediately to the west and south of the grid are overthrust Slide Mountain Terrane rocks comprising  sty 
weathering and strongly magnetic serpentine, serpenitine-talc, and olivine-talc ultramafics commonly 
containing euhedral magnetite. These ultramafics are sandwiched between finegrained, finely layered 
greenish mafic tuff and flows, locally containing amphibole phenocrysts or occasional calcite filled amygdules. 

Several young int~s ive rocks (syenite, gabbro and amphibole granite), are only found west of the Slide 
Mountain thrust in this area. 

10.2 MINERALIZATION 

Mineralization was first discovered by A.B. Mawer in 1995 (MacRobbie, 1995). In 1996, 3 areas of sphalerite- 
pyrite mineralization were located during mapping (Figure 3). 

Mineralization in the Main Showing area consists of strongly hydrozincite stained, weakly rusty weathering 
subaop and minor outcrop of mixed, thin banded feldspathic and argillaceous felsic tuffs containing laminated 
to discontinuous laminated, fineqrained to blebby dark sphalerite and pyrite. The mineralized units appear to 
be 2-4 m thick and are exposed over a 40 m strike length. The Zn mineralization is weak (051.5% generally; 
grades up to in grab samples) with low Pb, Ag and Cu values. Pyrite content ranges from 4 6 %  in this area. 
The low Pb-Cu content, I& of significant pyrite and recognisable sericite-chlorite-Fecarbonate alteration 
suggest the showings represent distal VHMS mineralization. 

In creek wts, 200 m on strike to the northwest of the Main Showing, minor Zn mineralization of a similar style 
is found. The northern most creek cut exposes a more massive and pyritic felsic flow unit and mixed felsic 
tuffs also containing laminated to discontinuous laminated, fine-grained to blebby dark sphalerite and pyrite. 

A third area of Zn mineralization was found approximately 250 m southwest of the Main Showing, hosted in a 
stratigraphically higher interval of felsic flow and mixed felsic tuffs. Here tine to mediumgrained sphalerite- 
pyrite occur as thin bands and disseminations with a fracturelvein-like character. Abundant quartz-tourmaline 
and quartz-tourmaline-pyrhotite-pyrite veins have been Observed to crossat and parallel foliation within 
these tuffs. 

10.3 GEOCHEMISTRY 

Soil sampling was conducted over the entire Mony West Grid in 1996. This sampling identified 
anomalous areas of elevated Pb (>30 ppm, up to 160 ppm) and highly elevated Zn (>I50 ppm, up to 
2024 ppm) coincident with the main area of mineralization. Detailed silts also returned strong anomalies 
of Pb (up to 3339 ppm) and Zn (up to 1568 ppm). 

10.4 GEOPHYSICS 

The Mony West grid was established July 16, 1996, to cover a geological target to allow for testing of its 
geophysical signature. The results of the surveys indicate no significant conductivity or magnetic 
feature$ in the area of interest (Figures 11-1 5). 



11.0 EXPO PROPERTY - WHITE CREEK 

11.1 GEOLOGY 

The White Creek drainage is located approximately 1.5 kms north and along strike of the POP property 
(Figure 4). Field work in 1994195 identified White Creek as having good potential to host a VHMS deposit 
(MacRobbie, 1994. 1995). 

Outcrop exposure in the creek valley is generally poor since much of the valley is tree and brush covered. 
The area is underlain by late Devonian to midMississippian, "middle unit" felsic metavolcanics (3G) and 
carbonaceous phyllite and schist with interbanded mafic metavolcaniw (3F) (Mortensen, 1985). 

In 1996 the White Creek grid (WHC-7H) was remapped at 1:2,500 scale. The sequence in the White Creek 
grid area can be subdivided into 3 packages, as follows, from bottom to top: 

a mixed interval of interbedded, 2-30 m thick, siliceous, pyritic felsic flows, tuffs and 0.2-1.0 m thick 
intervals of laminated, siliceous and pyritic black argillite; barite, baritic exhaliteltuff and banded 
sphaleritepyrite~yrrhotite VHMS mineralization of the Main Showing (MacRobbie, 1994, 1995) occur 
near the top of this sequence 
a 30-50 m thick massive, black to dark grey, slatey argillie . a 200-500 m thick sequence of fine-grained, massive, siliceous felsic flow, and more sericitic felsic tuff 
containing locally significant chlorite-Fecarbonate-sericite. One distinct mappable unit occurs near the 
base of this felsic volcanic sequence; a discontinuous siliceous felsic tuff containing conspicuous 
flattened grey pelitic lapilli. 

A strong N-trending S2 cleavage oriented sub-parallel to primary layering is present throughout the White 
Creek area. Dips are generally subhorizontal (0-35 degrees); however, toward the west and in the vicinity of 
the showing, dips are steeper (up to 55 degrees) and E-W to NW-trending suggesting the presence of a west 
plunging antiforrn with an axis along White Creek. 

11 .  MINERALIZATION 

The White Creek Showing consists of bedded barite and at least 3 thin intervals of baritic, banded pyrite with 
local pyrrhotite-sphalerite? rare magnetite hosted in banderitbedded siliceous felsic tuff and argillite. The best 
result from 1994 was a grab sample grading 2.6% Zn, 0.2% Cu, 13.2 glt Ag and 1.5% Ba. 

In 1996, a new showing comprising thin bedded, badly oxidized, rusty orange-brown weathering felsic tuffs 
with 15-20 cm thick barite and Mn-rich carbonate containing banded to wispy, fine-grained pyrite and minor 
sphalerite ( A B M W )  was located about 1,200 m downstream of the Main Showings (Figure 4). This 
showing is thought to lie at the same stratigraphic level as the Main Showings. Further mappinglprospecting 
is warrented in this area. 

11.3 GEOCHEMISTRY 

Soil sampling was conducted over flagged lines extending off the east end of the White Creek Grid. This 
sampling retumed a low to moderate Cu (>65 ppm, up to 219 ppm), Pb (<25 ppm, up to 113 ppm) and Zn 
(>200 ppm, up to 798 ppm) anomaly. Detailed silt samples were taken on the creek that runs through 
the middle of the grid. This silt sampling returned some highly anomalous values in Cu (up to 1046 ppm) 
and Zn (up to 4373 ppm). 

This grid was originally surveyed in 1995 to test a geological target (Jackisch, 1995). On July 20, 1996, 
a survey crew retumed to this site to add to the 1995 coverage. Additional work involved conducting 
HLEM and Magnetic surveys on the grid baseline (600 m long). A 100 m coil spacing was initially used, 
then a second pass with a 150 m coil spacing was made to test for deeper lying conductors (Figures 16- 
22). An additional higher frequency was also used (7040 Hz) to help detect a weakly conductive zone. 
Using the highest frequency and the 150 m coil separation, a very weak conductor ( 0.5 seimens) is 
evident. This conductor is approximately 25 m wide, 30 m deep, and centered at 225N. No anomalous 
magnetic features are present. 



11.5 DIAMOND DRILLING 

The objective of this hole was to test the White Creek Showings located approximately 70 metres to the 
north of the hole collar. No AEMlMAG or ground geophysical targets were identified in this area. 

The hole intersected 2 felsic intervals separated by thin interbedded chloritic argillaceous siltstone, 
mudstone and lesser fine felsic tuffltuffaceous exhalite (Figure 27). The upper felsics comprise very fine- 
grained, siliceous, banded to ribboned, pyritic and locally baritic, cherty tufflexhalite (banding often 
defined by sulphides) and minor more massive, aphanitic flow. Intervals of chlorite-Fecarbonate 
alteration are associated with thin wispy disseminations of pyrite-sphalerite to bands of sulphide rock up 
to 30 cms thick comprising fine-grained to recrystallizedlbuckshot textured pyrite-sphalerite 
mineralization. The best interval at 53.3-54.lm graded 1.4% Zn, 0.07% Cu, 5.9 glt Ag and 10% Ba over 
0.8 metres. The lower felsics comprise more granular textured felsic tuffs and are noticeably more 
Fecarbonate altered. Similar alteration associated with heavy sulphide disseminations and bands are 
present at 91.2-92.2 m, which graded 0.7% Zn, 01% Cu and 4.8 glt Ag over 1.0 metres. 

This hole is significant in identifying a package of felsic rocks with good silica-chlorite-Fecarbonate 
alteration and sulphide mineralization (although thin and low grade) of clearly a VHMS style, very 
reminiscent of some KZK sulphide textures. 

Further drilling is recommended. The upper sulphide bands at 53 m are close to the depth of effective 
100 m coil separation HLEM penetration. Given the possible antiformal structure, the HLEM coverage in 
this area may only be testing a 150 m wide portion of this horizon centered on White Creek. 

12.0 EXPO PROPERTY - AKHURST CREEK 

12.1 GEOLOGY, MINERALWTION, GEOCHEMISTRY and GEOPHYSICS 

Completed in 1994195, see MacRobbie (1994, 1995) and Jackisch (1994, 1995). 

12.2 DIAMOND DRILLING 

The objective of this drill hole was to test a shallow dipping, 200 metre, 30 ct HLEM conductor (AKI; 25 
m thick, depth 30-40 m) with a weak (100nT) MAG association hosted within a favourable sequence of 
mixed pyritic, felsic volcanics and argillites (Jackisch, 1995; MacRobbie, 1995). The drill hole is located 
about 350 metres ESE of a ZnAg Showing and several weakly sp-ga-py mineralized barite and baritic 
felsic tuff showings. Given the shallow dips recorded in outcrop, the conductor was thought to perhaps 
lie at the same stratigraphic level as the showings. 

The hole intersected a mixed sequence of sericitic, aphanitic to granular textured, siliceous fine-grained 
felsic tuffs and lesser monolithic and heterolithic felsic lapilli tuffs interbedded with thin banded to 
laminated, medium to dark grey chertlcherty exhalite and dark grey to black, siliceous mudstone/silty 
mudstone (Figure 28). 

A 6 m thick, black to dark grey, variably carbonaceous mudstone at 25.2-31.0 metres likely represents 
the HLEM conductor. 

The felsic tuffs and interbedded sediments are typically pyrrhotitic (tr-5%; responsible for weak MAG 
responses), pyritic (tr-5%) and often contain tr-1% fine-grained disseminations (predominantly vein 
related) of sphalerite. Trace to locally lo%, fine dissseminated to crudely banded (few cms) sphalerite 
with 5-15% po-py is found along thin interbedded chertlexhalite and chloritic tuff contacts in the interval 
37.2-38.6. This interval graded 0.9% Zn and 3.2 glt Ag over 1.4 metres. More significant is a thin (30 
cm) interval at 106.1-106.4 m of sericitic and siliceous felsic tuffs hosting disseminated and crudely 
banded sphalerite which graded 0.9% Zn, 40.5 glt Ag and elevated Ba (see also interval 88.6-88.8 m). 
Elevated Ag (>I .0 to 5.0 glt) and Ba (>5,000 to 7,762 ppm) are found throughout the hole. 
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13.0 EXPO PROPERTY - ELLEN CREEK 

13.1 GEOLOGY 

The Ellen Creek Grid is located in the Pop South area of the Expo claims, 5 km SSE of the Pop claims (Figure 
2). The picketted geochemical grid lies partially above treehe, with good exposure on several sheer cliffs 
and in creek beds. 

The Pop South area is underlain by the late Devonian to mid-Mississippian felsic metavolcanics with 
interbanded mafk metavolcanics of the lower "middie un;Y of Mortensen's layered Metamorphic Sequence 
(Mortenson, 1985). This sequence is i n t~ded  by late Devonian to Mississippian Simpson Range lntrusives 
(Figure 6). 

Detailed 1:2500 mapping of the Ellen Creek grid revealed a moderately northwarddipping package of felsic 
flows interbedded with strongly foliated felsic crystal tuffs, minor lapilli tuffs, and intermediate to mafic 
volcanics. The felsic flows are white to cream coloured, massive and aphyric with tine sericite partings on a 
an scale; in contrast to the strongly foliatedffissile nature of the quartz-sericite schists (felsic tuffs). Several 
distinct tuffaceous units are interbedded with these flows and are host to significant Fe-Cu-Zn mineralization. 
The tuffaceous units usually form conspicuous, brownish-yellow to rusty-orange outcrops due to the 
weathering of abundant, finely disseminated pyrite. Yellow jarosite staining and a white sulphate(?) 
percipitate coat many outcrops in the area. Rounded (1-2mm; 2-8%), clear to bluish coloured quartz eyes set 
in a fine quartz-sericite-chlorite matrix with up to 15% disseminated, fine to mediumgrained euhedral pyrite 
characterize the felsic crystal tuffs. Fresh surfaces have a distinct bluish-grey to greenishgrey wlour. 

Aproximately 75m south of the baseline, a distinct steel bluegrey, pyritic felsic quartz crystal tuff unit, 
traceable for about 500m along strike, is found to be mineralized by hydrozincitemalachite+_azurite (aRer 
chalcopyrite disseminations) along with speckled brown Mn stains along foliation surfaces. 

The felsic tuffflow package is sandwiched between granitic to monzonitic K-feldsparquartz porphyries which 
outcrop in areas of high topography in the most nothern and southern fringes of the grid. These pnrphyries 
are typified by the presence of megacrystic K-feldspars up to 1.5 m s .  A small quartz-feldspar porphyry is 
found in the central part of the grid area. 

A large structure has been interperted to strike through the saddle on the eastern &ge =f the grid. A 
sequence of felsic flows overlain by a blocky massive quarhite unit and a skarned mafic flow outcrop on the 
eastern side of this structure (see MacRobbie, 1995). 

13.2 MINERALIZATION 

Prospecting and mapping located several areas of disseminated Fe sulphide-Cu-Zn mineralization in the 
Ellen Creek area. 

The most impressive of these are massive to semi-massive pyrite mineralized float containing up to 5% 
tarnished chalcopyrite and locally minor sphalerite and grenockite, within felsic quartz crystal tuffs found in 
Ellen Creek (Figure 6); grab samples ABM0059-62 graded up to 5.0% Zn, 0.6% Cu, 0.1% Pb, 43.3 g/t Ag and 
736 ppb Au. In this same area, blue quartz-bearing felsic crystal tuffs contain up to 15% disseminated, fine to 
mediumgrained euhedral pyrite and are locally found to contain trace black sooty chalcocite on foliation 
surfaces (ABMOO55-57). 

The felsic quartz crystal tuff mineralized with hydrozincite-malachite+azurite and trace chalcopyrite returned 
up to 1.5% Zn and 0.1 36 Cu (ABM0064). 

Oxidized felsic tuffs and flows with good pyrite boxworks were observed at various locations throughout the 
grid; ABM0058 returned 0.2% Zn, 0.3% Pb and 12.8 g/t Ag. 

13.3 GEOCHEMISTRY 

Soil sampling was conducted over the entire Ellen Creek grid. This soil sampling outlined a significant 
area of strongly anomalous Cu (>I22 ppm, up to 1299 ppm) and Pb (>I04 ppm, up to 1287 ppm). There 
is also a weak anomaly of Zn (>I37 ppm. up to 1901 ppm). 
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14.0 EXPO PROPERTY - POP SOUTHIGENERAL RECCE 

14.1 GEOLOGY 

Mapping at 1:10,000 scale was completed over the 80 square kilometre Pop South area surrounding the Ellen 
Creek grid. Outcrop was primarily limited to ridges. 

As with other Expo properties, the Pop South area is underlain by late Devonian to mid-Mississippian felsic 
metavolcanics and carbonaceous phyllite and schist, with interbanded mafic metavolcanics of the laver 
"middle unit" of Mortensen's layered Metamorphic Sequence (Mortenson, 1985). 

This YTT volcanic-sedimentary package is intruded by a number of younger co-magmatic Simpson Range 
felsic to intermediate intwsives (Figure 6). 

The ridge on the western edge of the Pop South area consists of a thick package of moderately foliated, 
yellow to orange felsic volcanic crystal tuffs interbedded with thin intermediate-mafic volcanic crystal tuffs and 
very minor siliceous mudstone. A homogeneous coarse grained quartz-feldspar porphyry (Simpson Range) 
intrudes the volcanic package. 

The central ridge consists of a sequence of interbedded felsic and subordinate mafic flows, crystal tuffs and 
tuffs with minor quartzite and grawacke. This sequence is also intruded by several Simpson Range plutons, 
including quartz, feldspar, and quartz-feldspar porphyries, as well as subequigranular quartz monzonite and 
granite. 

Ridges to the north and east of the central ridge are underlain by Simpson range granite to granodiorite 
plutons and quartz-feldspar porphyries. 

The dominant S2 foliation dips moderately to the north and is well developed in the volcanic-sedimentary 
packages, and at intrusive margins. 

14.2 MINERALIZATION 

The Ellen Creek showing is the most conspicuous showing in the area; however, several zones of 
mineralization were noted in felsic and mafic volcanics on the western and central ridges (Figure 6, Appendix 
11). 

The most significant mineralization found comprises semi-massive pyritechalcopyrite bands and 
disseminations withm strongly chloritic rock (mafic tuff or altered felsic??) on the northern edge of the western 
ridge. Grab samples include ABM0066 which graded 3.1 % Cu, 34.8 glt Ag and 456 ppb Au. 

14.3 GEOCHEMISTRY 

Contour soil lines were run proximal to the geochemical grid and extended into many recce areas. The 
soil sampling has returned numerous Pb-Zn-Cu (Pb up to 1280 ppm, Zn up to 2663ppm, and Cu up to 
1342 ppm) anomalous values requiring follow-up work in 1997. Many detailed and recce stream silts 
were taken, yielding strong anomalies (Cu up to 3039 ppm, Pb up to 608 ppm and Zn up to 7104 ppm) 
to follow-up. 

15.0 CONCLUSIONS and RECOMMENDATIONS 

The Expo Property area is underlain by late Devonian to mid-Mississippian, "middle unit" felsic metavolcanics 
and carbonaceous phyllite and schist with interbanded mafic metavolcanics of the Yukon Tanana Terrane, 
which are host to Cominco's ABM VHMS Deposit and WestminlAtna's WOLVERINE VHMS Deposit, 35 krns 
and 25 kms, respectively to the north. 

Detailed geological mapping, prospecting, and soil geochemistry were completed over 3 grids (White Creek 
(WHCJH), Mony West, and Ellen Creek) in 1996. Two of these grids (White Creek (WHC-7H) and Mony 
West) were also covered by geophysical gr~u(l{ pprveyp ( ~ h ~ ~ / ~ ~ ) .  In additiqn to tJJiq detailed work, 

j ,  ' 



recce mappinglprosepecting as well as soil and silt sediment geochemistry was conducted throughout the 
property. Geological mapping at 1:10,000 scale was carried out in the Pop South area periferal to the Ellen 
Creek (Expo) grid. 

The results of geophysical surveys on White Creek (WHC-7H) and Mony West grids did not indicate any 
significant conductive (HLEM) or magnetic response. On the basis of these results, no further geophysical 
work is recommened on these targets. 

Further work (prospecting, geological mapping, additional soillsilt geochemistry) is recommended to followup 
soil and geochemical anomalies in favourable stratigraphy in the following areas: 

to the east and west of Ellen Creek, 
to the north of Akhurst Creek extending to the Base and Home properties 
in the upper White Creek drainage area, in addition to areas on strike of the White Creek showings and 
soil anomalies 

Drilling should be contemplated for the White Creek and Ellen Creek areas to test surface mineralization and 
supporting soil anomalies. 
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