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1.0 INTRODUCTION 

Work on the Jason property, Macmillan Pass Area, Yukon Territory, in 1990 included 
geological re-interpretation of previous work and diamond drill testing of ten targets with 
12 drill holes. One drill hole 90-90 was completed within the Watson Lake Mining Division 
and the results of this hole along with the geological re-interpretation are presented in this 
report. The bulk of the 1990 work program was completed within the Mayo Mining 
Division and was not filed for assessment against those claims. 

2.0 LOCATION, ACCESS, PHYSIOGRAPHY 

The Jason property is located in east-central Yukon Territory at 63'10'N and 130°10'W 
on mapsheet 10501 (Figure 1). The property straddles the North Canol Highway which 
was constructed along with a pipeline during World War II to transport oil from the 
Norman Wells oilfield in the Mackenzie River valley to a refinery being built in Whitehorse. 
The Yukon portion of the highway has been maintained as a summer travel only two-lane 
gravel road while the NWT portion has not been maintained. The nearest community to 
the Jason property is Ross River located 220 kilometres to the southwest at the junction 
of the North Canol road and the Robert Campbell Highway. Road distance to Whitehorse 
is 630 kilometres and tidewater at Skagway, Alaska is 810 kilometres. Faro is located 60 
kilometres northwest of Ross River on the Robert Campbell Highway. 

Ross River provides all necessary services including scheduled flights to Whitehorse, 
lodging and fuel and expediting services. A gravel airstrip on the Tom property located 
six kilometres northwest of the Jason camp can accommodate small twin engine planes. 

The Jason property is located in the Mackenzie Mountains, a subdivision of the Northern 
Rocky Mountains. Topography is characterized by rugged mountain ranges separated 
by large glacial derived u-shaped valleys. Elevations on the property vary from 1,140 
metres in the Macmillan River valley to 2,016 metres on Jason Mountain. Treeline is 
variable but generally occurs around 1,300 to 1,400 metres elevation. Vegetation in the 
lower levels includes stunted black spruce and alder; higher elevations include 
widespread moss and lichen. Permafrost is locally present, particularly near the edges 
of the large muskeg covered flanks of the Macmillan River. Fauna are not particularly 
numerous but include deer, caribou, grizzly bear, wolves and foxes as well as numerous 

Fox Geological Consultants Ltd. 1409-409 Granville Street, Vancouver, B.C. V6C IT8 
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ground squirrels and gophers. Fish life is very limited as most water courses in the area 
have a natural low Ph. 

The weather comprises long, harsh, cold winters with moderate snowfall, up to ten feet 
of accumulation, and short, cool, wet summers. The effective working season is from 
June to the end of September. 

3.0 HISTORY AND PREVIOUS WORK 

Exploration of the MacMillan Pass district dates from 1951 when prospectors working for 
Hudson Bay Exploration and Development discovered the Tom, East and West Zone 
deposits. Subsequent work on the Tom property by Hudson Bay Exploration and 
Development included extensive diamond drilling and underground development. 
Cominco Ltd. optioned the Tom property in 1988 and has completed three substantial drill 
programs one. 

In 1974 an exploration syndicate was formed comprised of private individuals, Brinco and 
Mitex Mines, whose purpose was to explore for lead and zinc deposits in the Ogilvie and 
MacKenzie mountains of the Yukon and Northwest Territories. Mapping in the vicinity of 
the Tom deposit traced the stratigraphy across the valley of MacMillan River to the current 
Jason property. Soil and silt anomalies in the area led to the staking of the original Jason 
claim block. At the time Hudson Bay was exploring the Tom property based on a 
carbonate replacement model and did not recognize the significance of the stratigraphic 
relationship in terms of regional exploration. Drilling by the Ogilvie Joint Venture lead to 
the discovery of the Main zone in 1975 and subsequently the South zone in 1978. 

In 1979, Pan Ocean Oil optioned the property from the Ogilvie Joint Venture and 
proceeded to block out the reserves on the Main and South zones. Very limited 
reconnaissance drilling was completed outside of the two zones. Trenching uncovered 
the End zone in 1980 which was drill-tested by four holes. The property lay idle from 
1983 to 1989. In 1990 Phelps Dodge Corporation of Canada, Limited optioned the 
property from MacPass Resources Limited and completed a drill program as outlined in 
this report. MacPass Resources Limited was formed in 1990 as a private company 
owned by CSA Gold Corp. (62.1%), Western Canadian Mining Limited (22.6%) and 
Ogilivie Mineral Corp. (15.3%). CSA Gold Corp. acquired Abermin Corporation's interest 
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in the Jason property following the latter's bankruptcy. The Jason exploration history is 
outlined in Table II. 

Table I 
Jason Property Exploration History 

Mapping by Ogilvie Joint Venture traced Tom stratigraphy to 
southwest. Staked Jason claims and completed preliminary soil and 
silt geochemical survey. 
Additional staking, geochemistry and geophysics, diamond drilling of 
five holes, 692 metres, discovery of Main zone. 
Expansion of grid, additional diamond drilling of Main zone, 13 holes, 
2,120 metres. Cominco staked Nidd claims north and west of Jason. 
An oil field right was used to attempt a deep hole in the valley bottom 
but was abandoned at 182-metre depth. 1,228 metres of overburden 
drilling completed and 1,405 metres of diamond drilling in six holes 
on Main zone. 
Delineation drilling of Main zone and exploratory drilling of 
geochemistry to the south. Discovery of South zone. 17 holes, 3,082 
metres. 
The property was acquired by Pan Ocean Oil Ltd. (which 
subsequently become Aberford Resources then Abermin Corp.) who 
drilled nine holes totalling 1,935 metres. 
Extensive surface program that included gravity and mag surveys, soil 
geochemistry and backhoe trenching. Successful deep drilling of 
South zone and discovery of End zone. 18 drill holes completed 
(including wedged holes) totalling 4,930 metres. 
Continued deep drilling of South and Main zones, 28 holes (including 
wedged holes) totalling 1 1 ,I 46 metres. 
Five deep drill holes on the South zone. 
Dormant - no activity. 
Property optioned by Phelps Dodge Corporation of Canada, Limited. 
Completion of 12 holes totalling 2,667.7 metres, 66 km. of VLF-EM 
and 66 km. of magnetic survey. 

Fox Geological Consultants Ltd. 1409-409 Granville Street, Vancouver, B.C. V6C IT8 



4.0 CLAIMS 

The Jason property comprises 283 claims and fractional claims covering an area of 3,500 
hectares. The claim block falls within two mining divisions, the Mayo mining division north 
of the Canol highway and the Watson Lake mining division south of the Canol highway. 
The reserves outlined to date in the Main, South and End zones are within the Mayo 
mining division. The claim boundary is outlined in Figure 2 along with 1990 drill hole 
locations. A claim map is presented in Figure 3 and the location of drill hole 90-90 on 
Figure 4. 

Work completed in 1990 by Phelps Dodge straddled the mining division boundary. Drill 
hole 90-90 completed in the Watson Lake district will be used to bring the minimum expiry 
date on the claims to December 31, 1992. Work completed within the Mayo district will 
not be filed as claims within that group are in good standing to at least the year 2000. 

The Jason property is currently owned by MacPass Resources Limited, a private Yukon 
corporation whose sole mineral asset is the Jason claims. Phelps Dodge Corporation of 
Canada Limited through a wholly owned subsidiary of Phelps Dodge Corporation, 
Columbian Chemicals Canada Limited, has an option to earn 50% equity in MacPass 
Resources: 

Work was filed on the following claims within the Watson Lake Mining Division on 
December 17, 1990. Copies of the representative documents are included in Appendix 
111. 

Fox Geological Consultants Ltd. 14091109 Granville Street, Vancouver, B.C. V6C IT8 
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Y84511-14, Y84515-16, Y84517-18 I Jason 89-92, 1 15-1 6. 124-1 24 

Grant Numbers 

- - -- - 

Y84571, Y93952-67, YA20135-46 I Jason 135, 161 -1 76, 177Fr.-188Fr. 

Claim Name(s) 

YA35586-9 1 I Jason 192FrA97Fr. 

YAI 1526-29. YAI 1530-35 I Ace 18Fr.-21.Fr.. 25Fr.30Fr. 

YA115536-38, YAI 1539-40 I Ace 33Fr.-35Fr., 39Fr.-40Fr. 

YA00024-25, YA00805, YAI 1541 -47 I Mike 1-10 

5.0 GEOLOGY 

The following section provides a description of the regional geological setting of the Jason 
deposits, a detailed description of the local stratigraphy and property geology together 
with an outline of the various facies types that comprise the Jason deposits and proposes 
a simplified geological exploration model. Regional descriptions are drawn from studies 
generated by the Geological Survey of Canada and DIAND1s geological division while 
property descriptions are drawn largely from the results of work by previous property 
operators with significant re-interpretations from the current author's 1990 work. 

5.1 Reaional Geoloqv 

The Jason deposit lies within the Selwyn Basin, a geological domain stretching from east- 
central Yukon south into northern British Columbia (Figure 5). The Selwyn Basin contains 
strata from Late Proterozoic to Middle Devonian that were deposited in a "passive margin" 
style basin on the North American Miogeocline. The development of the basin was 
modified by rifting events, each marked by limited volcanism, deformation and abrupt 
changes in sedimentation. These rift events are accompanied by syn-sedimentary 
faulting, localized high heat flows, and formation of sediment-hosted stratiform lead-zinc- 
silver deposits precipitated from brines exhaled on to the sea floor. The Selwyn Basin 
sedimentation ended by the Late Devonian during collision with a Mesozoic island-arc. 
Jura-Cretaceous sediments were subsequently deposited, deformed and eroded. 
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Widespread mid-Cretaceous granite intruded the deformed strata. Skarn development 
was widespread where granitic intrusions encountered favourable strata. 

The Selwyn Basin currently hosts one of the largest suite of sediment-hosted base metal 
deposits in the world. Located in four separate districts, they include the Faro deposits, 
the Tom-Jason deposits, the Howard's Pass deposit and the Cirque deposit (Table II, 
Figure 5). 

Table II 
Shale-Hosted Pb-Zn-Aa De~osits 

of the Selwvn Basin 

Anvil I Faro Open Pit 1 17,500,000 1 3.04 1 4.77 1 38 

District 

In the Macmillan Pass area, a 30-kilometre wide by 60-kilometre belt of Late Proterozoic 
to Triassic strata trends west-northwest across the more northerly regional structural 
fabric of the Selwyn Basin. This belt, referred to as the Macmillan Fold Belt, has been 
divided into the North, Central and South blocks. All of the Macmillan Pass lead-zinc 
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deposits fall within the Central block within the Portrait Lake Formation of the Devonian 
Lower Earn Group rocks (Figure 6). 

The Portrait Lake Formation has been subdivided into three informal members; the lower 
Macmillan Pass Member, a thick sequence of coarse clastics; the Tom Member, a 
sequence of carbonaceous siliceous mudstones and cherts with elevated barium; and the 
ltsi Member, a package of brown, rusty weathering clastics. The Tom Sequence is the 
host to the Jason and Tom sedimentary exhalative deposits. 

Recent geological work on the Jason property by Bob Turner of the GSC in conjunction 
with regional work by Grant Abbott of DlAND has defined the stratigraphy in the vicinity 
of the Jason and Tom deposits. The current work program by Phelps Dodge is the first 
to apply the newly defined units to the Jason property. Geological studies completed by 
previous project geologists including Bailes, Lu, Teal, Teal and Smith contributed 
significantly to the current understanding of the property geology. 

Stratigraphy 

Description of the local stratigraphy is summarized on Figure 7 and discussed below. 
Geology of the immediate Jason and Tom area is plotted on Figure 8. 

Road River Group 

The lowermost unit is strata equivalent to Early Devonian Road River Group. Rocks that 
comprise the Road River Group in the vicinity of the Jason South Zone include black 
cherts, very carbonaceous mudstones, calcareous mudstones and skeletal silty 
limestones. Fossil fragments include < .5 cm. brachiopads and crinoid stems. Locally 
an Ordovician-Devonian index fossil, 'Tentaculites" is present. Units are generally massive 
to coarsely bedded. Farther to the north near the End Zone the Road River strata include 
finely bedded siltstones and mudstones with local coarse breccia bodies of unknown 
derivation. Coarse rugose corals are locally present. Road River strata include intensely 
altered mafic alkalic volcanic debris 15 kilometres farther north at the Boundary Creek 
deposit. Precise identification of Road River strata is difficult. Generally Road River strata 
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is fossilferous, calcareous and massive. Rocks higher in the stratigraphy namely Unit 3b, 
a black carbonaceous mudstone, can be easily confused with Road River strata. 
Contacts with overlying units are in all cases young faults. Locally quartz porphyritic felsic 
dykes fill the fault plane. 

Unit 1. 2. 3a - Macmillan Pass Member 

Units 1, 2 and 3a together comprise the Macmillan Pass Member of the Portrait Lake 
Formation and represent a rapid prograding and subsequent retrograding sequence. Unit 
1 whose lower contact was not observed comprises up to 50 cm of thin rhythmically 
bedded silt- and sand-banded argillite. Light grey coloured silt and sand beds from 1 cm 
to 4 cm are interbedded with black argillite layers, the latter comprising from 50% to 100% 
of the rock. Coarse beds are locally ripple cross laminated. These fine and coarse 
couplets comprise typical BCE turbidites representative of distal, low energy turbidite 
environments. 

Unconformably overlying Unit 1 is Unit 2, a coarse clastic unit characterized by the 
presence of rounded light coloured chert clasts to several centimetres in diameter. The 
thickness of Unit 2 is variable from 0 to 80 metres but is typically from 40 metres to 50 
metres. Recently recognized sedimentary complexities within Unit 2 have led to the re- 
interpretation of the unit. Unit 2 underlying the Main Zone and northerly to the Jason 
Syncline is dominated by massive chert pebble conglomerate that grades upwards into 
turbidite sequences several metres thick comprised of ABE type turbidites. Unit 2 
underlying the South Zone, a distance of not much more than 500 metres from the 
equivalent strata underlying the Main Zone, is comprised of interbedded chert grit beds 
and coarse sandstones interbedded with black argillite. Apparently a very abrupt facies 
transition occurs between the two zones. In the South Zone area the base of Unit 2 is 
comprised of angular rip-up clasts of argillite probably derived from the underlying Unit 
1. Farther to the south on Marmot Ridge and also on Syncline Mountain a thick 
sequence of sand-banded argillite with isolated grit beds and chert pebbles probably 
marks the limits of deposition of Unit 2. 

Unit 3a like Unit 1 is comprised of silt- and sand-banded argillite of varying proportions 
of coarse to fine bands. It is gradational from underlying Unit 2 and marks the completion 
of course sedimentation and/or subsequent rapid marine transgression. Subsidence may 
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have been rapid leading to slope instability as marked by local intraformational slumps 
very similar in character to that seen in Unit 3d. 

Unit 3b - Tom Member 

Unit 3b conformably overlies unit 3a and can be up to several hundred metres thick. This 
unit is host to the stratiform mineral bodies that comprise the Jason and Tom deposits. 
Unit 3b is dominantly a black, carbonaceous, siliceous shale that weathers a distinctive 
silver colour. In core the unit is variable from very fine cherty mudstone to a gritty 
radiolarian chert. Locally, flattened barite nodules to 2 mm comprise up to 30% of the 
rock mass and convey a spotted appearance to the rock. Spotted barite horizons are 
more common towards the top of the unit where they can form continuous massive barite 
horizons. Barite nodules are locally replaced by pyrite, probably during diagenesis. The 
Tom and Jason stratiform sulphide and sulphate bodies occur within the lower 50 metres 
of the unit. 

Unit 3d - Diamictite Facies 

Units 1 to 3b are a continuous succession of sedimentary units. Locally within the Tom 
and Jason area this simple succession is disrupted by Unit 3d a diamictite unit that 
represents catastrophic failure of fault scarps that formed as a result of syn-sedimentary 
faulting. 

The word diamictite is a nongenetic term for a non-sorted heterogeneous rock with a 
muddy matrix. Although this term has been used extensively to describe Unit 3d it is 
somewhat inappropriate. The best description of the unit is given by the term 
olistostrome which is defined as: 

A sedimentary deposit consisting of a chaotic mass of intimately mixed 
heterogeneous materials (such as blocks and mud) that accumulated as a 
semifluid body by submarine gravity sliding or slumping of unconsolidated 
sediments. It is a mappable, lens-lie stratigraphic unit lacking true bedding 
but intercalated among normally bedded sequences. 

Unit 3d is extremely diverse but can be generally described as a mix of heterolithic and 
homolithic breccias. Homolithic breccias contain centimetre to metre size blocks of silt- 
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and sand-banded argillite in a matrix of mud and smaller lithic fragments. Blocks are 
rotated and can either be framework or matrix supported. House-size blocks have been 
recognized in outcrops on Jason Mountain. Heterolithic breccias comprise isolated chert 
pebbles or blocks of chert pebble conglomerate mixed with blocks of silt-banded argillite 
all within a mudstone matrix. The presence of isolated chert pebbles along with blocks 
of chert pebble conglomerate indicate that the source rocks were partially consolidated. 
Blocks of chert pebble conglomerate exhibit hydrothermal alteration effects such as iron 
carbonate veining and sulphides and some clasts are comprised of banded massive 
sulphides similar to the Jason and Tom deposits. Small scale slump textures are evident 
in more massive silt-banded argillites adjacent to the diamictite units. A crude internal 
stratigraphy exists within the thicker diamictite bodies, such as those in the Jason South 
and Main Zones. The lowermost portions of the over-all diamictite unit are comprised of 
homolithic slump breccias most likely derived from Unit 3a as it became elevated on the 
syn-sedimentary fault scarp. As subsidence increased Unit 3a is eroded exposing more 
and more of Unit 2 which is reflected by the increasing proportion of chert pebbles and 
chert pebble conglomerate clasts in the middle of the diamictite. The increase in 
proportion of homolithic breccias near the top of the diamictite reflect the erosion of Unit 
2 and the resultant influx of silt-banded argillite clasts derived from Unit 1 as it is eroded 
off the scarp. 

As Unit 3d turbidites are shed off the fault scarp into the basin they can either scour and 
assimilate units already deposited within the basin or bury and preserve units. As this 
turbidite activity is taking place, normal 3b sedimentation is on-going so that intervals of 
3b sediments can be interbedded within Unit 3d. The stratiform mineral bodies are also 
forming synchronously with the fault scarp formation so they can also be interbedded with 
the diamictite units. Unit 3d due to its scouring nature can have an erosional base 
placing its lower contact anywhere from well into Unit 2 to up into Unit 3b. Only in rare 
cases within the Jason South and Main Zones is the complete stratigraphic succession 
of Unit 2, 3a and 3b with its stratiform mineralization preserved. Stratiform bodies can 
occur within early diamictite units and in turn can be eroded away by latter diamictites. 

Svn-Sedimentarv Faults 

Syn-sedimentary faults also referred to as syn-depositional faults are best described in 
this section as they are primary sedimentary features. The first appearance of diamictites 
in the sedimentary succession marks the onset of syn-sedimentary faulting. On the Tom 
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property, this occurs at the Unit 3a level whereas on the Jason property the onset of syn- 
sedimentary faulting occurs at the level of Unit 3b. At the time of faulting the sediments 
are in large part unconsolidated and saturated. Subsidence is accommodated by a 
network of listric normal syn-sedimentary faults and related reverse faults with 
accompanying rotation of blocks and slumping. Hydrothermal activity synchronous with 
the subsidence has locally cemented some of the sediments so that they remain intact 
during slumping while others disaggregate during slumping. Small scale syn-sedimentary 
structures are evident in core. Sense of displacement on these structures are difficult to 
measure. Rocks are foliated, often silicified and have broken, angular and rotated 
fragments of vein material, mostly iron carbonate fragments. In the vicinity of holes 51, 
42, 43 and 30 in the South Zone area several of these structures are noted in core but 
they are not co-planar and probably represent parallel but separate structures. 

Unit 4 - ltsi Member 

Unit 4 unconformably overlies Unit 3b and is present in the southeast corner of the Jason 
property, on Syncline Mountain. It is a rusty weathering sand laminated micaceous 
siltstone and sandstone, locally cross laminated. 

lntrusives 

A quartz monzonite pluton is located at the headwaters of Sekwi Creek in the southeast 
corner of the claim block. A pyritic, rusty contact aureole extends several hundred metres 
into the surrounding rocks. Related quartz porphyry dykes are present throughout the 
property but are most numerous on Big Red Mountain. The dykes are comprised of tiny 
I mm to 2mm quartz phenocrysts in a light green aphanitic groundmass. Traces of pyrite 
and arsenopyrite are locally present. When encountered in drill holes, the dykes appear 
to occupy fault zones and are usually clay-altered and fractured. 

Structure 

The structural style of the Jason property is characterized by open to tight polyphase 
flexural slip folding disrupted by later steep normal and transcurrent faulting. In most 
places except for the vicinity of the End Zone penetrative fabric is restricted to weakly 
developed axial planar cleavage. Minor folding is restricted to the more ductile mud-rich 
units and the laminated sulphide and sulphate beds. The latter can exhibit complex, tight 
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to isoclinal, folding of the laminae. This may reflect high strain or in part may be 
attributed to primary features resulting from slumping of sulphide mounds during 
formation. 

The rocks encountered in the End zone exhibit much higher strain than rocks elsewhere 
on the property. Sand-rich layers are often attenuated and boudined and detached 
isoclinal, folds are locally present. Megastructures are difficult to recognize due to the 
paucity of outcrop control and the ambiguous stratigraphy. This zone of high internal 
strain may reflect proximity to the postulated Hess structural zone however no equivalent 
zone of deformation is recognized to the southeast along its projected trace. 

The Jason Main and South Zones lie on opposite limbs of an overturned syncline. The 
axis of the syncline trends 120' and plunges 25' to the east. The western nose of the 
syncline is truncated by a later fault which places Road River strata against Units 1 
through 3d. A remnant of Unit 1 near Rat Lake to the northwest may be the continuation 
of the syncline. This would give a right lateral sense of displacement on the fault. 

A similar fold referred to as the Jason Syncline occurs just north of the Jason Main Zone. 
Separating the two synclines is a down-dropped block of Unit 3a. The northerly bounding 
fault was cored in hole 94 and can be traced from north of the Main Zone, through hole 
94, through holes 99 and 100 and north of the End Zone. 

5.3 Economic Geoloqy 

Jason Deposits 

Reserves 

The Jason property currently hosts three separate Pb, Zn, Ag deposits, the Jason Main, 
South and End zones. Reserves calculated by Abermin personnel total 14.1 million 
tonnes grading 7.09% lead, 6.57% zinc and 79.9 gpt silver. Reserves as calculated by 
Abermin were done by polygon methods with a minimum 8% combined lead-zinc cut-off. 
True widths were calculated by using the average of both (a) the bedding to core angles 
and (b) the drill hole attitude to over-all strike and dip. 
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Geology 

Jason Main Zone 

The Jason Main Zone has received the most drilling to date. It is a steeply dipping 
tabular body that has been traced for 700 metres along strike at surface and 500 metres 
down dip with a thickness of three to 18 metres. It is dominated by grey facies massive 
laminated barite, chert and sphalerite. To the west it is truncated by a late fault that 
passes from south of the South Zone to Rat Lake. To the east it grades into low grade 
black facies chert dominant rock. To depth continuity is difficult to assess but it also 
appears to grade into the black facies. 

Jason South Zone 

The South Zone is located 500 metres to the south of the Main Zone. It is a composite 
body comprising up to three lenses each separated by either low grade black facies or 
argillite or by coarse fault scarp breccias (Unit 3d). The South Zone has been traced 
along strike for 400 metres and down dip for 600 metres. It is dominantly grey facies type 
with a well developed vent facies core centred on holes 56A and 56B. Thickness varies 
between two metres near surface to over 50 metres at depth. The average strike and dip 
of the zone calculated from a set of three point problems averages 140' strike and 65' 
northerly dip. The vent facies is extremely well developed and high grade and includes 
massive pyrite and galena with sphalerite and thick intersections of galena and iron 
carbonate. The deposit is still open at depth but appears to be dominated by low grade 
black facies to the west and east. The South Zone was drilled at very oblique angles 
sometimes less than 10' bedding to core axis resulting in very long sub-parallel 
intersections. Geology is difficult to correlate between holes as most geological data has 
to be projected onto common planes. The South Zone and Main Zone may be the same 
deposit exposed on opposite limbs of a tight syncline. 

Jason End Zone 

The Jason End Zone is located at the extreme northwestern corner of the property in 
close proximity to the claim boundary. Corninco's Nidd claims adjoin the Jason claims 
to the north and west. The deposit was discovered in 1980 by backhoe trenching of 
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coincident lead geochemical, gravity and magnetic anomalies. Subsequent exploration 
including trenching and drilling outlined a discontinuous pod of massive pyrite, galena and 
sphalerite in a gangue of iron carbonate and silica. The deposit is subparallel to a major 
shear zone that juxtaposes highly altered Road River Strata against silt banded argillites 
and local chert pebble conglomerate. The precise stratigraphy is difficult to establish but 
the chert pebble-rich unit may be Unit 2. This places the End Zone well down in the 
stratigraphic sequence compared to the Jason Main and South Zones. 

Deposit Model 

The Tom and Jason deposits are stratiform base metal sulphide and sulphate deposits 
of the sedimentary exhalative class (SEDEX). Other deposits of this type include Meggan, 
Red Dog and McArthur River. These deposits can be informally subdivided into two 
types: either precipitation from hydrothermal plumes emanating from vent sites or; 
precipitation from bottom hugging brines similar to these documented in the Red Sea. 
Fluid inclusion studies indicate vent fluids most likely behaved as buoyant plumes at 
Jason and Tom with sulphides and barite precipitated during mixing with sea water 
(Goodfellow and Rhodes, 1990). Blanket deposits formed at vent sites whose 
morphology and zonation is controlled by vent position and shape of plume which is in 
turn controlled by fluid density contrasts, basinal currents and physical barriers. Seafloor 
bathymetry is not necessarily a control on deposit geometry other than the mechanical 
down slope reworking of the deposit due to slumping processes. 

Permeable horizons within the local strata in particular Unit 2, the chert pebble 
conglomerate dominant horizon, are regionally altered with quartz, pyrite and iron 
carbonate flooding with local base metal concentrations. Base metal laden brines 
apparently pooled within these regional units. The onset of extensional tectonics and the 
resultant syn-sedimentary faulting resulted in the breaching of these aquifers and the rapid 
venting onto the seafloor. Venting sites are necessarily restricted to syn-sedimentary fault 
zones which are concentrated at basin margins but they can occur internally within the 
basins along parallel listric faults or antithetic normal faults. 

Prospective areas for vent sites are along areas of syn-sedimentary faulting. These areas 
are indirectly inferred as syn-sedimentary faults are rarely observable. Indicators are (1) 
alignment of base metal stratiform deposits; (2) course fault scarp breccias, i.e. diamictite 
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unit; (3) pinching out of units; (4) rapid facies changes; (5) unconformities and (6) 
diachronous units. 

Mineral Zonation. Deposit Character. Alteration 

Both the Tom and Jason deposits exhibit distinct metal and deposit facies relationships 
zoned relative to the vent site. A typical Macmillan Pass deposit can be subdivided into 
four separate facies types. These are summarized on Figure 9 and discussed below. 
The vent facies represents the core of the hydrothermal system where the metal laden 
solutions vent onto the seafloor. This facies comprises massive pyrite, galena and 
sphalerite with associated iron carbonate. It grades downwards into the sedimentary pile 
into epigenetic massive iron carbonate and galena and eventually pyrite, galena, 
sphalerite and iron carbonate stringer zones. Trace amounts of arsenopyrite, tetrahedrite 
and chalcopyrite are found within this facies. This facies has the highest lead and silver 
contents and also contains deleterious elements including Hg, Sb and As. 

The bulk of a typical deposit is represented by the grey facies. It is a light grey to buff- 
coloured, fine laminated massive barite rock with thin laminations of sphalerite and black 
to grey chert. Minor amounts of galena and pyrite are present. Grades within this zone 
are approximately 7% zinc with less than 1% lead. This facies can locally be extremely 
contorted reflecting advanced disharmonic folding of a relatively ductile horizon. 

Transitional between the grey facies and the vent facies is the pink facies. It is 
characterized by massive to laminated barite and chert with distinctive cream to pink- 
coloured sphalerite and local galena. Sulphides can occur in coarse crystalline masses 
and cross-cutting veinlets. 

The black facies is located at the outer reaches and the top of the deposit. It is generally 
low grade, 2% to 5% zinc, with lessor amounts of barite and distinct pyrite laminations. 
It reflects the waning effects of precipitation from the metal laden plume and the increased 
dominance of regular pelagic sedimentation. 

Alteration of strata beneath the deposit is localized near the vent site but some alteration 
can be regional in extent. Alteration and its relationship to the base metal deposits is 
summarized on Figure 10. Road River Group rocks show broad regional alteration 
patterns. The calcareous, carbonaceous shales appear susceptible to intense quartz and 
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iron carbonate alteration. The alteration zones around the End Zone cover areas that 
extend hundreds of metres away from the known deposit. Unit 1 appears to be intensely 
silicified proximal to vent sites. Local orange discolouration of silt and sand bands within 
Unit 1 may reflect iron carbonate flooding within these permeable horizons. Unit 2 is 
intensely silicified, iron carbonate flooded and locally pyritized. Trace amounts of galena 
and sphalerite are also present. The unit is variably altered throughout the property 
implying that Unit 2 acted as an aquifer of regional extent for the hydrothermal solutions. 

6.0 1990 WORK PROGRAM 

Crews were mobilized to the Jason camp on June 5th and left on September 14th. The 
camp facilities were in excellent condition requiring only minor repairs. The existing camp 
generators were inoperable necessitating the rental of a new unit from Whitehorse. The 
1990 work program is summarized on Figure 11. Hole 90-90 was the only work 
completed within the Watson Lake Mining Division. 

7.0 RESULTS 

7.1 Drilling 

Drilling was completed between June 27th and August 8th by J. T. Thomas Diamond 
Drilling Ltd. of Smithers, B.C. Twelve NQ holes were cored totalling 2,667.7 metres (8,752 
feet) at an average rate of 104 feet per twelve-hour shift. Detailed drill hole locations are 
plotted on Figure 8 and summarized in Table Ill. A Longyear Super 38 skid-mounted drill 
and accompanying D6 Bulldozer were utilized. Water was pumped to each drill site from 
various sumps located on creeks on the property. Waterlines often required stage pumps 
to provide the needed lift for the higher drill sites. 
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Table Ill 
Drill Hole Data 

(Drill hole locations measured by compass and chain from nearest grid location marker. Elevations taken 

from oroDertv to~oarmhic mao.1 . , a , - ,  a ,  

Collar Location Azimuth Dip Length 

Total 2667.7 

metres 

Aug. 6 I Aug. 7 I (1305) 11 

June 27 June 29 (1160) 

June 30 July 4 1161 

July 5 July 7 (1184) 

July 9 July 12 (1360) 

July 7 July 9 (1340) 

July 13 July 14 (1475) 

July 15 July 17 (1470) 

July 17 July 19 (1 305) 

July 19 July 22 (1460) 

July 22 July 23 (1440) 

Drill site selections were based on a combination of geophysical, geochemical and 
geological criteria. Specific drill site locations were modified to accommodate access and 
topography. 
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Drill Hole Summary 

Hole 90-90 

Hole 90 was designed to test a magnetic and gravity anomaly associated with up slope 
lead geochemistry. Disseminated pyrrhotite encountered at the bottom of the hole 
appears to account for the magnetic anomaly. Gravity and lead geochemistry remain 
unexplained. 

0-20.1 m Casing 
20.1 -1 12.5 Unit 3a - massive uniform silt banded argillite. 
1 12.5-1 20.2 Unit 3a - pebbly mudstone. 
120.2-166.4 Unit 3a - silt banded argillite with local pyrrhotite nodules. 

8.0 CONCLUSIONS AND RECOMMENDATIONS 

Re-evaluation of the geology of the Jason property in light of newly recognized 
stratigraphic relationships has re-emphasized the relationship of the Jason deposit to their 
host strata. The Jason Main and South Zone and the Tom West, East and Southeast 
Zones all lie near the base of Unit 3b. Locally the presence of course diamictite units 
obscure this relationship. Apparently, the main base metal exhalative event occurred 
throughout the central Macmillan Fold Belt at essentially the same time. Epigenetic 
deposits such as the Jason End Zone and Cominco's Boundary Creek prospect (Nidd) 
may occur in lower strata. No base metal concentrations are known higher in the 
stratigraphic column. 

The 1990 drill program comprised twelve drill holes, ten of which tested geophysical and 
geochemical targets outside of known zones and two of which were step-outs to the 
southeast of the South Zone. Hole 90-90 was the only drill hole completed within the 
Watson Lake Mining Division. It was designed to test a coincident magnetic and gravity 
anomaly within an area of up-slope lead geochemistry. It cored Unit 3a, silt-banded 
argillite, with local trace amounts of pyrrhotite. The pyrrhotite accounts for the magnetic 
anomaly but the gravity anomaly remains untested. Regardless, both geophysical 
anomalies are underlain by Unit 3a and thus are unrelated to any strataform lead-zinc 
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which would be expected to occur higher in the stratigraphy within Unit 3b. No further 
work is recommended in the area of hole 90-90. 

9.0 DISBURSEMENTS 

Project disbursements used for filing assessment work are outlined below. Entire project 
direct drill costs were subdivided on a prorata per foot basis. The proportion assigned 
to hole 90-90 was used to file work against the necessary claims within the Watson Lake 
Mining Division as outlined in Appendix Ill. 

Total Diamond Drill Costs - includes mob-demob, footage, expendables. $ 252,884.25 

Total Metreage Drilling 2,667.7 metres - cost per metre $ 94.80 

Hole 90-90 - 166.4 metres @ $94.80 per metre = $1 5,774.72 

Prepared by: 

FOX GEOLOGICAL CONSULTANTS LTD. 

Robert S. Cameron, B.Sc. 
February 27, 1991 
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10.0 CERTIFICATE 

I, Robert S. Cameron, of the City of Vancouver, British Columbia, do hereby certify that: 

I graduated from the Carleton University in 1981 with a Bachelor of Science degree 
in geology. 

I have been practising my profession as a geologist since 1981. 

I am a Fellow of the Geological Association of Canada. 

I am employed by Fox Geological Consultants Ltd., 1409-409 Granville Street, 
Vancouver, B.C. who has been contracted by Phelps Dodge Corporation of 
Canada, Limited to carry out exploration work on their behalf on the Jason 

property- 

That this report dated February 27, 1991 is based on my field work on the Jason 
property during June 5 and September 14, 1990. 

Robert S. Cameron, B.Sc. 
Vancouver, B.C. 
February 27, 1991 
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I (We) the undordgned owner(3 or roent(s) of the ownar(6) of the f o l l ~ w i N  Mineral Claims - 
Grant Numbec(a) Claim S h  Number 
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