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<_l LTliiilifBOi(Fi8iflTimiiit ninn i~f~ t".- ̂ r̂ iî Bflĝ ftftjali'̂ flTMlMMrtiCT̂ WtLtrhî fTTrttrtilygiTiwi j ........  *>? ^ u . ... .... . , . . . . . . '  ,„.. ,;......... .*,. .^ S ,.,,.



F ig u r e  12

PAST, PRESENT AND FUTURE TRENDS IN PETROLEUM CONSUMPTION AND PRODUCTION IN THE UNITED STATES
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KNOWN TOTAL ENERGY RESERVES BY FUEL TYPE IN THE UNITED STATES IN QUADRILLION BTU.
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Japan, Taiwan and Korea. This amount o f  coal hauled is expected to decrease to 3.3 million short 
tons per year in 2000 (3.0 million metric tons) with a  reduction in purchases for metallurgical 
coking coal for steel production in Asia. Other uses need to be found for this coal.

There is a good possibility that coal exports from Alaska could significantly increase in the future, 
as shown in Table 6 (Ref. 29). Coal exports from Alaska were projected to increase from 0.8 
million tons in 1990 to 2.0 million tons after 1995 and to 5.5 million tons after 2000. This coal 
could be transported by means o f  the Alaskan and Canadian rail lines to Asia for use in Japan, 
Korea, Taiwan and elsewhere in Asia. It is possible that coal could be shipped by rail from Alaska 
or Northwest Canada to the Lower 48 States, but it is unlikely in the near term because o f  the 
large coal reserves available in the Rocky Mountain States. The amount o f  coal which could be 
shipped over the connecting Alaska-Canada railroad lines is estimated as 5 to 15 million tons per 
year which represents approximately 5 to 15 percent o f  the present U.S. coal exports to other 
countries, as shown in Table 7.

Crude oil is another bulk commodity that could be shipped in large quantities from Alaska or 
Canada via the connecting Alaska-Canada railroad project to the Lower 48 States o f  the United 
States for processing. The development o f the new oil fields adjacent to the existing Prudhoe Bay 
field could yield a  production o f at least 1.5 million barrels per day (80 million metric tons per 
year) o f  crude oil. At least some o f  this crude oil could be hauled by rail to the Lower 48 States 
o f  the United States from Alaska by way o f  the new railroad line from Prudhoe Bay to Fairbanks.

The shipments o f  crude oil could be made by means o f tanker unit trains from the producing fields 
to the refining centers. The development o f  oil fields near Prudhoe Bay and in the Peace River 
Basin and elsewhere in Alberta could lend themselves to long distance shipments o f  crude oil by 
tank car to the Lower 48 States if the United States. It might also be possible to ship refined 
products in the reverse direction or even petroleum products from the refineries in Alaska to 
online communities along the railroad line. Oil shales and tar sands could even be shipped by rail 
from deposits to refineries in Alberta, but are generally processed at the local mine sites.

The present level o f  petroleum-related shipments along the British Columbia Railway and the 
Alaska Railroad is approximately 4 to 5 million short tons per year for both crude oil and 
petroleum products in combination. It is estimated that the potential market for petroleum 
shipments is 5 to 10 million short tons per year using coiiservative growth projections. It is 
possible that as much as 10 to 15 million short tons per year o f  crude oil and petroleum products 
could be shipped over the connecting Alaska Canada railroad upon its completion if a higher 
growth rate assumption is employed as the basis for making estimates.

Another commodity which could be shipped by rail along the Alaska-Canada connecting rail line 
is natural gas. The natural gas could be liquefied at elevated pressures and very low temperatures 
and placed in tank cars for long distance shipment while avoiding the need for additional pipeline 
construction. There is a potential safety hazard in passing through the tunnel because o f  the 
possibility, however remote, o f  a leak and explosion. An alternative form o f  natural gas transport 
would be as a methane-hydrate complex where water and methane have been found to produce 
solid snow-like matrices at supercooled temperatures and very high pressures such as occurs in 
permafrost zones (Ref. 30). Pipelines are the more likely means o f  natural gas transport.
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Tab le 6

EXPECTED COAL EXPORT TRENDS IN ALASKA (REF. 2 9 )
Calendar

F re ig h t  T r a f f i c  Leve l -  M i l l i o n  Net .S h o r t  Tons/Yea r

Year Minimum Medium Maximum

1980 - 0.00 -

1984 - 0.15 -

1990 - 0.75 -

1992 - 0.65 -

1995 0.80 1.00 2.00

2000 0.00 5.00 5.50

2005 0.00 7.00 10.00

2010 0.00 11.00 15.00

2020 0.00 20.00 30.00

2030 0.00 30.00 30.00

Table 7

EXPECTED MARKETS FOR FUTURE ALASKAN COAL EXPORTS (REF. 99)

Coal
Importer

Total C oa l Exports - M illions Tons/Year
19 9 0 1995 2 0 0 0 2 0 0 5 2 0 1 0

Japan - 1.00 1.60 2.10 2.60

Korea 0.80 0.80 1.20 1.70 2.20

Europe - 0.20 0.50 1.00 1.50

Mexico - - - 0.50 1.50

Lower 48 - - - 0.50 1.00

Synthetic Oil - - 2.00 4.00 6.00

Other - - 0.20 0.20 0.20

Total 0.80 2.00 5.50 10.00 15.00



There have been no estimates made o f  natural gas shipments along the proposed Alaska-Canada 
connecting railroad line. However, it is possible that the magnitude o f these natural gas shipments 
could become equivalent to  those o f  petroleum if it were to become economical to ship methane- 
hydrate supercooled solid materials in the future. Once a more realistic basis, the need for 
equipment for natural gas gathering systems with processing plants at the wellheads plus pipeline 
transmission could be substantially benefited by having access to transport by the proposed 
Alaska-Canada connecting railroad with parallel pipelines. The recovery o f seam gas from coal 
fields is a logical part o f  coal development.

C O M M O D ITIES

There are a large number o f  commodities which are or can be moved over the Alaska Railroad 
and the British Columbia Railway. The previous Alaska Transportation Systems Planning Study 
(Ref. 31) by the University o f  Alaska divided rail cargo movements into the six categories o f  bulk 
liquids, bulk solids, machinery and metal products, forest products, food products and general 
cargo. The major commodities moved over the Alaska Railroad were reported to be rock, sand 
and gravel plus coal and petroleum products, intermodal trailers and containers, and others. The 
major commodities moved over the British Columbia Railway include forest products, grain, 
petroleum products, food and machinery to provide a frame o f  reference.

The ultimate economic viability o f  the proposed Alaska connecting railroad project will be 
determined by its ability to  move goods between Alaska and Canada and the Lower 48 States in a 
cost competitive and time efficient manner. The traffic levels for cargo movements into and our 
o f  the various marine ports in Alaska have been presented in Table 8 (Ref. 32). The movement o f  
these commodities through these ports gives an indication o f the types o f movements o f materials, 
which could be expected to  be hauled on the Alaska to Canada connecting railroad line. The 
major commodities noted include petroleum, metals, fish, chemicals and forest products. The 
commodities, which can be moved, are separately categorized as bulk commodities and specialty 
materials.

The major commodities moved by the Alaska Railroad include petroleum, coal, gravel and 
intermodal freight. A study was previously conducted in 1979 by the University o f  Alaska to 
determine commodity movements if a railroad link were t onstructed from Alaska through Canada 
to the Lower 48 States (Ref. 30). The major commodities identified which could be transported 
included petroleum, coal, machinery, forest products, food products and general cargo, as shown 
in Table 9. The amounts o f  material, winch could be hauled by means o f this railroad link, were 
listed as being only on the order o f  one million tons per year, which alone would mot be able to 
justify the cost o f  construction. However, the cargo traffic volumes reported in this study o f 
approximately 1.2 million short tons per year (1.1 million metric tons) were well below the 5.1 
million short tons per year in 1991 (4.6 Million metric tons per year).

This study also made a determination o f  the impact o f  building a railroad link from Alaska to the 
Lower 48 States upon road and rail traffic in Alaska upon its existing infrastructure. Without a 
rail link to the Lower 48 States, the rail traffic would increase from 435 million met ton-nv'Ies per 
year to 483 million net ton miles per year between 1992 and 2000, as shown in Table 10. The



Tab le  8

CARGO TRAFFIC LEVELS FOR THE ALASKAN PORTS ( R°f . 32 ).

REGION PORT MILLION TONS/YEAR
MAJOR

COMMODITIES

SO UTHW EST Skagway 1200 Copper, Lead, Zinc, Oil

Ketchikan 2.200 Forest Products, 
Chemicals, Oil

W ESTERN Kodiak 0.600 Petroleum, Fish

Unalaska 0300 Petroleum , Fish

Bethel 0.100 Petroleum, Fish

Nom e 0.075 Petroleum, Fish

SOUTH CENTRA L Valdez 60.000 Petroleum

Kenai 10.000 Petroleum, Chemicals

Anchorage 2.000 Petroleum, General

W hittier 0300 Petroleum, Military

Seward 0.150 Forest Products, Fish

Tab le  9
1979 ESTIMATES OF COMMODITY MOVEMENTS BY RAIL BETWEEN 

ALASKA AND THE LOWER 48 STATES (R e f . 31).

COMMODITY
MOVED

TOTAL MOVEMENT - TONS/YEAR

1992 2000

BULK LIQ U ID S (OIL) 110,000 152,000

BULK SOLIDS (COAL) 120,000 137,000

M A C H IN ERY  - METALS 159,000 213,000

FO R E ST  PRO D U CTS 52,000 59,000

F O O D  PRO DU CTS 221,000 315,000

G E N E R A L  CARGO 293,000 401,000

TOTAL MOVED 955,000 1,277,000
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T ab le  10

EXPECTED IMPACTS OF A RAIL LINK CONSTRUCTION 

FROM ALASKA TO THE LOWER 48 STATES 

ON ALASKA FREIGHT TRAFFIC AND POPULATION t R e f  . 3 1 ) .

CALENDAR
YEAR

TRANSPORT
MODE

NO RAIL LINK 
MILLION NTM/YEAR

WITH RAIL LINK 
MILLION NTM/YEAR

1992 Rail 435 877

Highway 406 406

Total 841 1,273

2000 Rail 483 974

Highway 451 451

Total 934 1,425

1992 Population 450,000 600,000

2000 Population 500,000 830,000



highway traffic would increase from 406 million net ton miles per year to  451 million net ton miles 
per year between 1992 and 2000 without this rail link. I f  the rail link were constructed the rail 
traffic would greatly increase from 877 to 974 million net ton  miles per year between 1992 while 
the highway traffic would remain the same.

These results are based on information developed in 1979. In the meantime, the growth in traffic 
has raised the total shipments on the Alaska Railroad to above one billion met ton-miles per year 
in 1991. These values are well above the projected traffic figures even without a  rail link o the 
Lower 48 States being completed. A major reason for this increase in traffic has been the growth 
in population o f  Alaska since the completion o f  the Alaska crude oil pipeline from Prudhoe Bay to 
Valdez. This population growth has resulted in an increase in economic activity w ith a resultant 
increase in freight traffic on the Alaska Railroad. There has also been a  considerable growth in 
freight traffic on the British Columbia Railway over the past 10 years.

Forest products are one bulk commodity, which could be hauled by rail to the Low er 48 States 
from Alaska or Canada as either wood, pulp or paper. The amount o f  timber harvested in Alaska 
has been presented in Table 12, with values ranging from 5 to 22 million board feet per year (Ref. 
33). The amount o f  timber harvested in Alaska could increase in the future to between 25 and 
144 million board feet per year, as shown in Table 13. There has been a need for timber by 
lumber mills in Japan and Korea for many years because o f  their lack o f  available domestic 
resources. In addition, the decline o f  forest resources in the Pacific Northwest o f  the United 
States has given impetus to the need for importing outside timber from both Alaska and Canada 
by ship or rail to the Lower 48 States o f  the United States, especially to California and Texas.

The amount o f  forest products which could be shipped at least some segments o f  the connecting 
Alaskan and Canadian railroad system is estimated as much as 5 to  15 million tons per year. 
Alaskan or Canadian timber and partially finished lumber could be shipped to either the Lower 48 
States by an all rail haul or to Japan and Korea in Asia from Seward or Prince Rupert. Timber or 
partially finished lumber from Alaska and Canada could be shipped to Japan, Korea, China and 
other countries in Asia and perhaps in limited quantities to the United States. There will also be 
large quantities o f  chips and wood wastes generated, which could be processed into pulp or used 
as fuel. The use o f  waste wood or even municipal refuse as fuel with rail shipments is also 
feasible, including burning in combination with coal in rural areas to provide electricity for local 
residences, businesses, and industries.

The problem with forest products in Alaska is that the proposed rail line would go through the 
northern interior while the main forests are located near the southeastern coast. The inland 
forests tend to be more slow growing and sparse in the colder drier climate, which could be 
readily harvested near the railroad. In British Columbia, the entire rail network is near forests, 
which tend to be fester growing in the more moist warmer climate. It is therefore suggested that 
the main emphasis on hauling forest products with the proposed new connecting railway line 
would be in Canada and not Alaska.

Mineral mining activities are a major concern for the construction o f  the proposed railway line 
between Alaska, Canada and the Lower 48 States. Gold mining is a matter o f  immediate interest, 
especially in the Pogo mining region near Delta Junction in Alaska. The amount o f  gold to be
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ESTIM ATED FREIGHT AND PASSENGER TRAFFIC FLOWS 
ON TH E ALASKA RAILROAD AND THE BRITISH COLUMBIA 

RAILW AY IN 1999

TABLE 11

British Columbia Railway Alaska Railroad Company
Type Hauled Million Short 

Tons/Year
Percent of 
Total Use

Million Short 
Tons/Year

Percent of 
Total Use

Freight Coal 5 25.0 2 18.0

Petroleum I 5.0 3 28.0

Aggregate
Rock

1 5.0 2 18.0

Food
Products

1 5.0 1 9.0

Grain (Wheat) 2 10.0 0 0.0

Metal & 
Machinery'

1 5.0 0 0.0

Forest
Products

6 30.0 1 9.0

Intermodal 2 10.0 1 9.0

Other 1 5.0 1 9.0

Total 20 100.0 11 100.0

Passenger Passengers/Y ear 600,000 160,000

Distance Haul Distance 305 Miles 205 Miles —

Notes: 1. Data based on information from Reference 22.
2. Data based on information from Reference 19.
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ALASKA TIMBER HARVEST TRENDS

IN THE NORTHERN AND SOUTHEASTERN REGIONS (R e f. 33).

CALENDAR
YEAR

TOTAL HARVESTED - MILLION BOARD FEET/YEAR1

NORTHERN2 SOUTHEASTERN3 TOTAL

1980 3.6 1.9 5S

1984 10.9 11.6 22 S

1985 9.8 1.7 U S

1986 5.0 5.4 10.4

1987 8.7 2.2 10.9

1988 8.9 IS 10.4

1989 12.5 1.9 14.4

1990 10.6 OS 11.1

POTENTIAL 320 240 560

* Notes: 1. 4.0 Board Feet = 1.0 cubic foot
2. Includes the Fairbanlis, Delta and Toll areas
3. Includes the Southern and  Panhandle areas

Tab le  13
PROJECTED TRENDS IN ALASKA TIMBER HARVESTING FROM 1990 TO 2030

CALENDAR
YEAR

TOTAL HARVEST - MILLION BOARD FEET/YEAR

MINIMUM MEDIUM MAXIMUM

1990
- 11.1 —

1995 6.0 25.2 51.0

2000 33.7 793 1273

2010 453 85.0 144.0

2020 44.0 82.9 140.7

2030 45.9 78.0 1232

* Note: 1. Assume ratio  of l /3 r d  row logs and  2 /3 rds wood chips
2. Assume a  development ratio  of 60% Northern and 40% Southern



transported is not large, but chemicals are required for processing, equipment and materials are 
required for mining, and provisions o f  food and other items are required for mining. It is also 
possible that gold mined from deposits adjacent to  the proposed railway line could be used as a 
form o f security collaterization for project financing o f  its construction The estimated amounts 
o f  materials, which could be hauled along the railway line for gold mining, are between one and 
three million short tons per ye?1-.

Other mineral ores and products can be shipped along at least portions o f  the proposed Alaska 
Canada connecting rail route. Cements can be shipped as a construction material along with sand, 
rock and gravel and limestone, although generally only for short distances. There will be a need 
for hauling a number o f  metal and mineral ores from mines to processing plants as these resources 
become developed in the future. The magnitude o f  this market is estimated as being from 2 to 6 
million short tons per year for bulk mineral ore transport.

One specific mineral, which might have considerable interest along the proposed Alaska Canada 
connecting railroad line, is that large iron ore deposits exist in the Yukon Territory and the 
Northwest Territories. The iron ore could be mined and taken to a future small steel mill to be 
located along the railway line. The coal required for coking and the limestone for fluxing could 
also be transported by the railroad from mine to mill, and the steel products transported, also by 
rail to customers. One possible application for such a steel mill could be to produce railroad rails 
and construction beams to support future economic development along the railroad line corridor 
in Alaska and Canada (Ref. 23). The expected total iron and steel traffic on the railway would be 
one to three million short tons per year.

The hauling o f  metals on the Bering Strait railroad line is another specialty material, which can be 
transported. Fabricated steel products and steel products can be shipped in both directions from 
Seward to Alaska or from the Lower 48 to States to Canada as the needs develop. Construction 
steel can be shipped over intermediate distances or over the entire route depending on the specific 
need. Metallic ores can also be shipped along the railroad line over shorter distances for 
processing in smelting plants and others such as the Red Dog zinc mine. It is expected that much 
o f this traffic will originate in the mineral-rich zones o f  the Yukon and Northwest Territories.

It is estimated that the shipment o f  metal products and ores will comprise 2 to 5 million tons per 
year. Equipment and materials will need to be hauled along the railroad line in order to foster 
mineral mining and other economic development. The possibility that new oil and gas 
development could occur within a reasonable time frame would necessitate the movement o f  large 
amounts o f  piping, pumps, compressors and other machinery. The possible development o f  
natural gas production with coal bed gas recovery could occur separately from oil development 
would require large amounts o f  piping and equipment. The equipment and machinery hauling 
could generate 2 to 5 million short tons per year o f  rail traffic for the Alaska-Canada connecting 
railroad.

Grain is a bulk commodity, which can be sliipped, in large quantities from the United States and 
Canada to China, India, Russia and other countries in Asia. The grains, which could be shipped, 
include com, barley and wheat, depending upon the use desired. The grain could be shipped from 
the Peace River area o f  northeastern British Columbia or from Alberta to the west through Prince



Rupert or Seward and then to the points o f  use. Existing markets and cars could be utilized in an 
extension o f existing services to primarily interior market locations. The amount o f  grain which 
would be expected to be shipped via the Alaska-Canada connecting railroad is 3 to 8 million tons 
per year. This amount represents 3 to 8 percent o f  the present U.S. grain exports o f  almost 100 
million short tons per year, and could be greatly increased if  the Bering Strait tunnel were to be 
built.

Other agricultural crops could be shipped by rail such as potatoes or hydroponically grown 
vegetables or farm fish Such facilities could be located at periodic intervals along the line with 
greenhouses and used for enhanced crop growing with carbon dioxide enrichment. The hauling o f 
these specialty crops could add one to  two million tons per year to the railroad traffic on the 
Alaska Canada connector line in both directions, and would be useful for small villages.

Food products can be sliipped in both directions along the Alaska-Canada connecting railroad 
route. A particular market in at least the immediate term is from the Lower 48 States o f  the 
United States to Alaska, where much o f  it must be refrigerated due to perishability concerns.
Fruits and vegetables and meats can be shipped by means o f  these refrigerated cars to Alaska or 
Canada from the United States. Dried food products can also be sliipped by means o f  the Alaska- 
Canada connector railroad line from the United States to Alaska, Alberta, British Columbia and 
elsewhere in northwest Canada. This market is estimated as being from 2 to 6 million tons per 
year in magnitude for food products shipments in a northbound direction.

One specific type o f  agricultural operation, which may become increasingly common in Alaska 
and Northwestern Canada in the future are hog forms for pork production. The States o f  
Colorado and South Dakota have recently passed ballot initiatives to restrict hog form operations 
in their states because o f  nitrate water pollution and odorous air pollution. The location o f  these 
hog farms in remote areas o f the Far North would act to minimize adverse environmental impacts 
as as to create employment opportunities in depressed regions.

Hog farms need to have extensive grain feed shipments plus chemical supplies. They also have 
the need to process and remove wastes as well as to ship the pork product to distant markets. It 
is estimated that 10 to 15 hog farms could be located in these remote communities along the 
Alaska-Canada connector railway line. These hog farms could create as much as 3 to 7 million 
short tons per year o f  freight traffic, and would generate large amounts o f  wastes for recovery.

A number o f  chemicals can be hauled along the Alaska-Canada connecting railroad line. These 
chemicals include basic industrial inorganics such as sulfuric acid, nitric acid and caustic soda in 
the liquid form as well as dry bulk chemicals such as sodium carbonate, limestone and titanium 
oxide pigments. There are a number o f  organic chemicals which could be hauled along the 
Alaska-Canada connecting railroad line in either direction which include ethylene from the plant in 
Red Deer, Alberta. There will be a need for these chemicals to be shipped to support the mining 
and mineral processing industries plus other industries to be located in Northwest Canada and to a 
lesser extent elsewhere in Alaska. The estimated magnitude o f  this market is 2 to 5 million tons 
per year for chemical shipments o f  organic and inorganic materials.



A related material to chemicals is fertilizers, which are needed to assist agriculture in East Asia 
and elsewhere. Potash is one fertilizer material, which can be shipped in bulk from Saskatchewan 
along with potassium sulfate and potassium nitrate. The economics o f  shipping these materials 
depends on the haul distance involved and their value at the point o f  use. It is expected that these 
fertilizers shipments would be primary from America to Asia, and that the magnitude o f  the 
materials shipped would be from 1 to 5 million tons per year for fertilizer shipments. A  particular 
route would be potash shipments from Saskatoon, Saskatchewan to Edmonton, Alberta and 
Prince George to Prince Rupert British Columbia by rail for export to Asia by ship.

Intermodal freight traffic has been a major component o f  the growth in railroad freight traffic over 
the past few years in the United States. Intermodal freight traffic includes truck trailers as well as 
single stack or double stack containers. Intermodal freight traffic is bi-directional in nature as it 
can move from the Lower 48 States to Alaska or from Alaska and Canada to the Lower 48.
There is no specific description o f  the contents o f intermodal freight except that it is material, 
which is time-sensitive in terms o f  equipment or goods where speed o f shipment is a  necessity.
The Alaska-Canada connector railway route may make it possible to ship cargoes between the 
various inland destinations entirely by land routing without having to offload or onload containers 
at the marine ports or Seward o r Prince Rupert or Haines to reduce overall transport costs.

The rail intermodal shipments in the United States now exceed 10 million trailer and container 
units per year for a net v /eight exceeding 200 million tons and is increasing at more than 5.0 
percent per year. The level o f  cargo shipments at the various ports on the West Coast o f  the 
United States now exceeds 200 million tons per year exclusive o f  crude oil, and is increas. ng at a 
rate o f  greater than 3.0 percent per year. The Pacific Rim trade is now the most rapidly growing 
in the World. Intermodal freight traffic could go between the United States, Canada, Mexico and 
Latin America in the Western Hemisphere to Japan, Korea, Taiwan, China, Southeast Asia,
Russia, the Newly Independent States plus Western and Eastern Europe in the Eastern 
Hemisphere. The growth o f  intermodal freight traffic along the proposed Alaska-Canada 
connector railway would become especially great if  the Bering Strait, railroad tunnel between 
Alaska and Asia ever becomes a reality particularly. The development o f  large scale electronic 
commerce and internet shopping may greatly accelerate the need .for this project.

The present total intermodal freight traffic on the combined Alaska Railroad and British Columbia 
Railway is estimated as 3 to 5 million short tons per year at the present time. This intermodal 
freight traffic could increase to between 5 and 10 million short tons per year with the completion 
o f the Alaska-Canada connector railway from the Lower 48 States to Fairbanks without any 
significant impact o f  electronic commerce. This intermodal freight movement between Alaska and 
Canada and the Lower 48 States could increase to as much as 10 to 15 million short tons per year 
with extensive electronic commerce and internet shopping being utilized.

The final freight transport category for consideration with the proposed Alaska-Canada connector 
rail line are military cargoes as there are a number o f  Army, Air Force and Navy facilities located 
in Alaska. The starter cargo go justifying the entire construction o f  the 1,300 mile long (2,085 
lem) Alaska-Canada connector railroad line may be to develop a major missile base at Fort Greely 
near Delta Junction, Alaska. The initial rail line construction would be for 70 miles from Eielson 
Air Force Base to Fort Greely at Delta Junction and then for 200 miles to the Yukon border. The



expected military cargoes to be hauled over the Alaska-Canada connector railway are expected to 
range between 3 and 10 million short tons per year depending on construction.

CONCLUSIONS

The completion o f  the construction o f  the Alaska-Canada connector railroad line over the 1,300 
mile distance from Eielson, Alaska to Dease Lake and Fort Nelson, British Columbia will make it 
possible to link the Alaska Railroad with the rest o f  the North American railroad network. It will 
then be possible to haul a  wide variety o f  materials along this railroad line between Alaska,
Canada and the Lower 4? States in both directions. In addition, it is also planned to have railroad 
passenger service along this rail line in order to serve the remote villages and communities.

There are a  wide variety o f  commodities, which can be hauled along the Alaska-Canada connector 
railroad line, as listed in Table 14. The commodities identified, which can be hauled, include the 
categories o f  fuels, resources, metals, agriculture, chemicals, intermodal, military and other 
cargoes. It is estimated that between 45 and 120 million net short tons per year could hauled over 
the Alaska-Ce da connector railroad line. The starter commodities to initiate the railway 
operation would most likely be the military related cargoes to the new missile base. The largest 
quantity o f  cargoes to be moved over the railway line would probably be fossil fuels, including 
coal, crude oil and petroleum products.

The expected increase in total cargo movements along the 1,300-mile long yUaska-Canada 
connector railroad line is illustrated in Figure 14. Approximately 65 percent o f  the total railway 
freight traffic increase in Northwestern Canada and Alaska will be in Canada, primarily on the 
British Columbia Railway. Approximately 35 percent o f  this total railroad freight traffic v ill be 
on the Alaska Railroad. The total freight traffic movements to be expected along the planned 
1,300 mile Alaska-Canada connector railroad line is expected to constitute about one-third o f  the 
total freight traffic movements to be expected in Northwestern Canada and Alaska.

The estimated freight traffic flow on the planned Alaska-Canada connector railroad is expected to 
increase! from 5 million net short tons per year in 2006 as the startup to 20 million short tons per 
year in 2010. The freight traffic flows are expected to increase to 30 million net short tons per 
year- in 2020 to 48 million tons per year in 2030, as shown in Table 15. The freight traffic flows 
are expected to increase from 1.4 billion net ton-miles in 2006 to 17.8 billion net ton-miles in 
2030. The freight traffic revenues are expected to reach 222 million dollars per year by 2010 and 
increase to $665 million per year by 2030.

The startup o f the Alaska Canada connector railway in 2006 will result in a rapid initial increase in 
freight traffic revenues based on military cargoes. The expected freight traffic revenues are 
expected to reach $222 million in 2010 and $357 million per year in 2020 as shown in Figure 15. 
These expected freight traffic revenues are expected to be sufficient to allow the railroad to be 
operated on a profitable basis after the year 2010 within 5 years o f  beginning its service.

The above referenced railway freight traffic revenues are based on the cost, revenue and traffic 
data provided for the Alaska Railroad operation, as listed in Table 16. The total amount o f  freight 
moved in 1991 was 5.1 million net short tons to generate 1.05 billion net ton-miles o f  freight
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ESTIM A TED  IN CREA SES IN F R E IG H T  TRA N SPO RT BY 
CO M M O D ITY  FO R  TH E ALASKA CANADA C O N N EC TO R  RAILROAD

TABLE 14

Overall
Category

Specific
Commodity

A m ount T ranported  
Million Tons/Y ear

Percent
ofT otal

Freight Haul 
Direction

Fuels Coal 
Crude Oil 

Petroleum Products

5.1-15.0
3.0-6.0
2.0-6.0

11.1-11.3 
6.7-S.6 

4.4— 5.6

Bidirectional
Southbound
Southbound

Subtotal 10.0-27.0 22.2-22.5 —

Resources Forest Products 
Gold Mining 

Mineral Mining

5.0-15.0
1.0-3.0
2.0-6.0

11.1-12.5
2.3-2.S
4.4-5.0

Southbound
Northbound
Bidirectional

Subtotal 8.0-24.0 17.8-20.0 —

Metals Metallic Ores 
Metal Products 

Equipment and Machinery

1.0-3.0
2.0-5.0
2.0-5.0

2.2-2.6
4.3-4.2
4.3-4.3

Bidirectional
Bidirectional
Northbound

Subtotal 5.0-13.0 10.8-11.1 —

Agriculture Grain 
Food Products 
Hog and Pork

3.0-8.0
2.0-6.0 
3.0-7.0

6.6-6.8
4.4-5.1
6.5-5.9

Southbound
Northbound
Bidirectional

Subtotal 8.0-21.0 17.5-17.8 —

Chemical Chemicals
Fertilizers

2.0-5.0
1.0-5.0

— Northbound
Bidirectional

Subtotal 3.0-10.0 6.7-8.3 —

Intermodal Intermodal Freight 
Internet Shopping

5.0-10.0
3.0-5.0

— Bidirectioral
Northbound

Subtotal 8.0-15.0 12.5-17.5 —

Military Military Cargoes 3.0-10.0 6.7-8.3 Bidirectional

Other To be Determined Unknown Unknown —

Total Total Amount 45.0-120.0 100.0
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ESTIMATED INCREASES IN FREIGHT TRAFFIC AND 
OPERATING REVENUES FOR THE ALASKA CANADA 

CONNECTOR RAILROAD LINE3

TAB LE  15

Shipments FreightTraffic
Calendar Million Haul Distance Level1 Rate Annual Revenue
Year Tons/Year Miles Million NTM/Year */ffrM MilIion$/Year

2000 0 - — 0 4.05 0

2005 0 — 0 4.00 0

2006 5 275 1,375 3.95 55

2007 8 280 2,800 3.90 109

2008 13 285 4,275 3.85 165

2009 17 290 4,930 3.80 187

2010 20 300 6,000 3.70 222

2015 25 325 8,125 3.60 293

2020 30 335 10,050 3.55 357

2025 38 350 13,300 3.65 485

2030 48 370 17,760 3.75 665

Notes: 1. Reported in million net ton-miles per year.
2. Reported in cents per net ton-mile travelled.
3. Reported in 1999 constant dollars.
4. Tons are reported as short tons (2,000 lb/short ton)
5. Metric tons are calculated by multiplying short tons by 0.909.
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T A B LE  16

REPORTED FREIGHT REVENUE HAUL RATES ON THE 
ALASKA RAILROADS IN 1991 (REFS. 18,19)

Commodity
Transported

Distance
Miles

Amt. Hauled 
Net Tons/Yr.

Traffic Level 
Net Ton Mi/Yr

Annual Rev. 
Million$/Year

Unit Rate 
0/Net Ton/Mi.

Petroleum Prod. 356 1,400,000 498,400,000 19,000,000 3.812

Coal-Local 120 800,000 96,000,000 3,000,000 3.125

Export 358 800,000 286,400 9,000,000 3.142

Coal Total 478 1,600,000 382,400,000 12,000,000 3.138
Gravel Total 35 1,800,000 63,000,000 3,000,000 4.762

Intermodal 356 200,000 71,200,000 6,500,000 9.129

Other Materials 356 100,000 35,600,000 7,500,000 21.067

Freight 535 5,100,000 1,050,600,00 48,000 4.569/NTM

Passenger 515 471,217 167,753,250 16,400,000 9.776/PM

Total 535.00 64,400,000 —

*

TABLE 17

ESTIMATED PASSENGER SERVICE REVENUE ON THE ALASKA 
CANADA CONNECTOR RAILROAD LINE (REF. 16)

Passenger 
Travel Type

Unit Rail Fare 
0/Pass-Mile

Trip
Distance

Miles

Traffic Level 
Pass/Day

P. Movement 
Mil PM/Year

Annual Rev. 
Million $/Ye

Tourist Travel 6.5-7.5 3.00-500 250-500 27-91 1.8-6.8

Occup. Travel 4.0-6.0 100-550 750-1,000 27-200 1.1-12.0

Tourist & Car 8.0-10.0 300-900 250-500 27-164 2.2-16.4

Auto Transport $3Q0-500/Veh 300-500 50-150 5-27 5.5-27.4

Organized Tours 10.0-15.0 250-900 500-750 46-246 4.6-36.9

T otal Amount 4.0-15.0 100-900 1,800-2,900 132-728 15.2-99.5



traffic with an average haul distance o f 205 miles, as compared to 305 miles for the British 
Columbia Railway. The total revenue generated from freight traffic on the Alaska Railroad was 
$48 million in 1991, which was 75 percent o f  the total. Thepassenger traffic on the Alaska 
Railroad constituted 25 percent o f  the total system revenue with a total o f $16.4 million with 
471,217 passengers in 1991 with an average trip length o f  355 miles.

The proposed passenger service on the Alaska Canada connector railroad would have 1,800 to 
2,900 passengers per day or 651,000 to 1,085,000 passengers per year with an average trip length 
o f 435 miles. The rail passenger service would have revenues ranging from $15 to $100 million 
per year, as shown in Table 17. These passenger revenues would constitute 10 to 15 percent o f 
the total for the proposed Alaska Canada connector railroad line.

The proposed Alaska Canada connector railroad line o f 1,300 (1,805 km) from Eielson, Alaska to 
Fort Nelson and Dease Lake, British Columbia would have sufficient freight traffic to be 
economically viable with coal and oil, mineral and forest resources, intermodal cargoes and 
agricultural products the main constituents if proper development policies are implemented.
There would be considerable freight traffic flows in both directions to serve to connect Alaska 
with the Lower 48 States. In addition, the future construction o f this railway would serve as the 
vehicle to promote economic growth nd development throughout the entire Greater Pacific 
Northwest productive triangle, as illustrated in Figure 16. This railway line could first be 
extended to western Alaska and ultimately to Asia and Europe by way o f the Bering Strait tunnel, 
especially with the advent o f electronic commerce.
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•East Central Alaska includes the central portion of a regional international Alaska - Canada 

mineral trend that informally has acquired the designation of “Tintina Gold B e lt”

•The proposed extension o f the Alaska Railroad is located within a highly mineralized portion of 
the Tintina Gold Belt.

•Gold is not the only mineral commodity within the “Gold Belt. ’ This region also contains 

significantcoal deposits, and copper, lead, zinc, nickel, and platinum group metal prospects.



ACCESS

•The area show n in Ihis and the following graphics represents about 78,000 square miles. As an 
indication o f  scale, it is about 100 miles (160+ km ) between Fairbanks and D ella Junction.

•The existence o f  a  road and railroad transportation netw ork has been a significant positive 
factor in fostering mineral exploration and developm ent in East-Central Alaska.

•The Fairbanks com m ercial center; serviced by the Alaska Railroad, the Parks Highway, and 
the A laska H ighw ay; disburses equipment, supplies, and services to regional towns and 
villages that serve as staging areas for mineral exploration and developm ent ventures.

•Fairbanks is a w orld-scale m ining center. D elta Junction is the term inal supply point for 
developing the recently discovered Pogo gold deposit. Tok serves the Fortym ile and Delta 
mineral districts. The town o f H ealy supports the states largest active coal m ine and is a local 
supply center for m ineral exploration in the lionnifield  and Chulitna districts

•A large percentage o f  East Central A laska lies w ithin fifty miles o f  an existing road.



LAND OWNERSHIP

•There are three classes o f  m ajor land owners in Alaska: 1) the federal governm ent; 2) the stale 
o f  Alaska; and 3) Alaska native regional- and village-corporalions. O ther private land owners 
are a small m inority w hen m easured by acres in private fee-sim ple ownership. M ost o f  that 
individually held private land in East-Central A laska is concentrated around Fairbanks and 
D elta Junction.



•Using a non-quant itative definition o f  “significant,” there are about thirty significant m ineral 
deposits or prospects w ithin the existing and proposed 100-mile wide rail-belt corridor.

•The majority o f  know n significant mineral deposits in East-Central A laska are located on stale 
or native controlled land.

•M uch o f  the land selected by the state o f  Alaska and the Native Corporations was purposely 

chosen because o f  perceived high mineral potential. In spite o f  the existence o f several known 

significant m ineral deposits, these lands arc under-explored.

•A majority o f  the m ost valuable known mineral deposits o f  East-Central A laska arc located 

within fifty miles o f th e  proposed or existing Alaska Railroad, e.g., Usibelli Coal M ine (1.4 

billion tons), F o rt K nox Gold Mine (6 million ounces), Pogo Prospect (5.2 million + ounces), 

True N orth Prospect (1.3 m illion ounces), Ryan Lode (0.8 million ounces).

•The region hosts several other significant prospects and mineral districts, e g. the Bonnificld 

gold and m assive sulfide copper-lead-zinc district east o f  Healy; the coppcr-lead-zinc Delta 

District southw est of'Tok; the Richardson gold district northw est o f  D ella Junction.

•There is grow ing interest in a series o f nickcl-copper-platinum  group metal prospects north o f 
Paxson.

•There are b rief references for some o f  these deposits in the appendices o f  the Alaska Mineral 
Industry 1993 annual report published by the Alaska D ivision o f G eological and Geophysical 
Surveys.
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•In addition to these “$ignificant"deposits, there are scores o f  other lode gold, base met*' 
massive sulfide, copper porphyry, and nickel-copper-PGM, tungsten, and tin prospects within 
the rail-belt corridor and many more surrounding the corridor.

■There is active ongoing privatc-sector mineral exploration in all o f East-Central Alaska's 
mineral districts.

•The Pogo deposit north o f Delta Junction is undergoing active development.

•Currently, the area southeast of Fairbanks within the proposed railroad corridor is 
experiencing the highest level o f exploration activity in East-Central Alaska.



GEOLOGIC FRAMEWORK

Historically, Placer gold deposits and districts have proved effective in identifying areas hosting 
iignificant lode deposits < ■+ ' several mineral commodities. I f  placer gold deposits arc added to ihc 
iodc occurrences previous^ shown, one gels a feel for just how widespread indications of 
mineralization are within East-Central Alaska.

•Both lode and placer deposits exist within a framework o f varied and complex geology. By world 
standards, this geology is very poorly understood. W e really have only crude initial hypotheses for 
most of the Cast-Central Alaska area. Most of this country has not been geologically mapped at 
scales useful for detailed mineral exploration.

•Much of the geologic mapping that docs exist is derived from regional scale (I inch ■_T 4 miles) 
maps that were generated from field data collected between 1950 and 1975.

•In spite of tho many prospects and other evidence of mineralization, the recent discovery of the 
rich Pogo gold deposit just thirty miles from the Alaska Highway is an indication of how 
superficially East-Central Alaska has been explored to dale.



RECENT GEOPHYSICAL SURVEYS 
& CANDIDATE TRACTS

•Beginning in 1993, the state o f Alaska has maintained an annual airbomc-geophysical/geological ground-trulh 
geologic mapping and mineral inventory program in an effort to improve the general knowledge of the geology 
and mineral resource potential o f state lands.

»'fhc aivbome-geophysical/gcological mapping programs are centered on historical mining districts or on lands 
nominated by various members o f  the Alaska geological community because of their perceived high mineral 
potential.

•To date nine o f the sixteen tracts that have been geophysically surveyed arc within East-Central Alaska. 
Modem ground-truth geologic maps at a scale o f  1:63,360 (1 inch -  I mile) are available for six of these tracts. 
The Fortymile mining district is currenlly being mapped by the Alaska Division o f  Geological and Geophysical 
Surveys. That mapping is being coordinated with geological investigations being conducted in Canada by the 
Yukon Geology Program and the Geological Survey o f Canada.

•The gray polygons shown in this figure represent airbomo-gcophysical survey data that is available for 4,441 
square miles of high potential mineral terrane.

♦The geophysical data for the nortliwestem-Pogo tract, north o f Della Junction is scheduled for released before 
the end o f January, 2000.

•These new geophysical and geological data have catalyzed a tremendous private sector investment in mineral 
exploration and development within East-Central Alaska.

•In addition to the nine tracts already surveyed, the proposed rail-bclt corridor includes all or portions o r eight 
additional candidate areas: Sleese, Salcha, southeastern-Pogo, Sixty-mile Butte, Ladue River, Delta, Mcntasta 
Pass, Broxson Gulch, and Bonnifield.

•Completing the remaining surveys is contingent upon special annual appropriations.



•These are productive and exciting days in the history o f A laska’s mineral industry. Recent years 
have included new discoveries or major mineral reserve expansions in Southeast Alaska at Greens 
Creek, at Donlin Creek in Southwest Alaska, aL the Red Dog zinc mine in Northwest Alaska. Easi- 
Central Alaska is m ore than holding its own with the discovery o f the Fort Knox, True North, and 
Pogo lode gold deposits. A summary of the estimated gross value o f the currently identified 
mineral reserves in Oast-Central Alaska serves os an initial benchmark for the future. W hat sets 
East-Central Alaska apart from  other areas o f the state is the superior access, and die variety o f 
mineral commodities that we know arc present in this 78,000 square mile area.

•From a global perspective, the Tintina Gold Belt has recently been recognized by die mineral 
industry as an “em ergent district.” That is, a region in which additions to reserves are expected to 
follow regularly with continued exploration. This is a young exploration region with a limited 
knowledge base. There is still a lot o f  room for success.
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MINERAL RESOURCES BRANCH SERVICES

M IN E R A L  RESOURCES B R A N C H
This branch of the Department o f Economic 
Development provides the following services to the 
exploration and mining community.
• Administers, in partnership with DIAND, the Yukon 

Geology Program.
• Maintains an extensive database of Yukon mining and 

exploration projects.
• Provides funding to individuals, partnerships and junior 

mining companies through the Yukon Mining 
Incentives Program.

• Provides information on the Yukon Mineral Exploration 
Tax Credit.

• Provides information to potential investors on the 
Yukon's mineral potential and mining investment 
opportunities.

• Assists exploration and mining companies through the 
regulatory process by providing advice on contacts, 
processes and timing requirements.

• Disseminates information about the Yukon's 
exploration and mining industry and the work of the 
Yukon Geology Program by attending trade shows and 
mining conferences.

• Provides technical expertise on behalf o f the Yukon 
government on regulatory review committees and 
working groups.

• Provides information about Yukon's mineral resources 
through il._ 'fopartment of Economic Development 
website at w w v  econo m icde ve lopm enLyk .ca .

If you want to find out more about the Yukon's mineral 
resources, contact Jesse Duke, Yukon Mining Facilitator, 
at (867) 667-3422.

Y U K O N  M IN E R A L  PROPERTY UPDATE
The information in the Mineral Property Update was 
compiled by the Department of Economic Development, 
Mineral Resources Branch. Data was obtained from press 
releases, Yukon Minfile, mining company websites, 
property production records, initial environmental 
evaluations and from information graciously supplied by 
property owners. Contributions by the Department of 
Indian Affairs and Northern Development — Exploration 
and Geological Services Div ision, and the staff at the 
Yukon Geology Program are gratefully acknowledged.
In some instances, employment and power requirement 
figures were not available and estimates were used.
Please let us know of any errors or omissions. Although 
the Department o f Economic Development cannot take 
responsibility for the accuracy o f the data provided, we 
would like to keep this document as accurate and up-to- 
date as possible.



PLACER M IN IN G  INFORMATION

"The potential for new placer discoveries in the  Yukon rem ains high."
W illiam  LeBarge, P lacer G eo log is t, Yukon G eo lo g y  Program

T he first placer miners in the Yukon were Indians 
who recovered native copper nuggets from the 
White River area in southwestern Yukon. After 1850, 

prospectors and explorers began to report fine gold on river 
bars and coarse gold in the Fortymile and Sixtymile rivers. 
On August 17, 1896, the discovery of nugget gold on 
Bonanza Creek set o ff the Klondike gold rush.

Placer mining is still an important sector in the Yukon's 
economy; in fact, placer mining has contributed to the Yukon 
economy for over 100 years. In 1999, a total of 89,573 
ounces of placer gold, valued at C$28.3 million, were 
produced from 171 placer mines employing 600 people.
Most of the placer operations are small and family-run.
Placer gold is getting more difficult to find as reserves in 
traditional placer mining areas decline. Most placer gold 
exploration and mining is concentrated in unglaciated 
areas of the Yukon. By expanding our knowledge o f placer

gold deposits and applying it to other areas, we may be 
able to discover new sources of placer gold in different 
geological settings.
Many people living outside the Yukon would like to find 
out more about placer mining. Besides the difficulty in 
actually finding gold, there are various rules and 
regulations to become familiar with. Please call one of the 
contacts below to obtain a general summary o f the 
history o f placer mining in the Yukon, an overview of the 
geological setting o f placer gold deposits and some o f the 
factors you must consider when mining for gold.
The staff at the Yukon Geology Program or the Mineral 
Resources Branch can provide you with information and 
advice regarding placer mining in the Yukon. Publications 
on placer mining in the Yukon are available through the 
Publications Desk o f the Yukon Geology Program.

Yirrin
g, yjf y^i p j

Klondike Placer Miners Association

P.O. Box 4427, 3 J51-3"* Avenue 

Whitehorse, Yukon Y1 A  3T5 

Phone (867) 667-2267

Fax (867)668-7127

W illiam  leBarge

Placer Geologist 
Yukon Geology Program 

Phone (867)667-3134 

Fax (867)667-3198

G ran t Lowey

Placer Geologist 

Yukon G eo logy  Program 

Phone (867) 667-8511

Fax (867) 393-6232

W hitehorse M in ing  Recorder (D IA N D )
Placer claim maps 

102-300 M ain Street 

Whitehorse, Yukon Y1 A  285 

Phone (867) 667-3190

Fax (867) 667-3267

Placer Section M ineral Deve lopm ent (D IA N D )

325-300 Main Street 

Whitehorse, Yukon Y1 A  2B5 

Phone (867) 667-3211

Fax (867)667-3193

Publications Desk

(located at the Whitehorse M ining Recorders Office)

102-300 Main Street

Whitehorse, Yukon Y1 A  2B5

Phone (867) 667-3266
Fax (867) 667-3267



YUKON TOP M IN ING PROJECTS, 2000

Property Reserves Status
OPERATING MINES '.TT'T*"*———*—«■«--------------
Brewery Creek
Viceroy Resource 
Corporation

Mineable reserve: 11,800,000 tonnes 
1.13 grams/tonne gold

55,000 ounces of gold production expected 
in 1999.

UNDER CONSTRUCTION
Minto
Asarco Inc/Minto 
Explorations Ltd

Mineable reserve: 6,510,000 tonnes 
2,13% copper, 9.3 grams/tonne silver 
0.62 grams/tonne gold

Water license is signed. Construction has 
commenced. Production decision depends 
on metal prices.

DEVELOPMENT PROJECTS
Keno Hill
United Keno Hill

Geological resource: 838,758 tonnes 
4.58% lead, 3.76% zinc

On hold.
Mines Ltd. 1022.06 grams/tonne silver
Dublin Gulch
New Millenium 
Mining Ltd.

Mineable reserve: 50,400,000 tonnes 
0.93 grams/tonne gold

Undergoing final stages of environmental 
assessment.

Kudz Ze Kayah
Cominco Ltd.

Mineable reserve: 11,300,000 tonnes 
0.93% copper, 1.52% lead, 5.89% zinc 
133.0 grams/tonne silver 
1.34 grams/tonne gold

Environmental screening report complete. 
Water license is signed.

Carmacks Copper
Western Copper 
Holdings Ltd

Mineable reserve: 14,109,800 tonnes 
1.01% copper, 0.51 grams/tonne gold

Undergoing final stages of environmental 
assessment

Division Mountain Geological resource: 52.9 million tonnes On hold.
Coal 2.42% residual moisture
Cash Resources 28.45% ash, 25.79% volatiles 

43.18% fixed carbon, 0.43% sulphur 
5,216 kCal/kg (9,328 BTU/lb)

Wolverine
Expatriate Resources/ 
Atna Resources

Geological resource: 6,237,000 tonnes 
12.66% zinc, 1.33% copper, 1.55% lead 
370.9 grams/tonne silver 
1.76 grams/tonne gold

Metallurgical studies and pre-feasibility 
planning underway.

EXPLORATION PROJECTS .- ./v . . ■ . «v '
Wolf
Atna Resources/ 
YGC Resources

Zn-Pb-Ag volcanogenic massive sulphide target 
Inferred resource of 4.1 million tonnes grading 
6.2% zinc, 1.8% lead and 84 grams/tonne silver

Delineation drill program complete (6,625 m, 
30 holes). Deposit strike length 600 m, down- 
dip length 450 m, good continuity of 
sulphide mineralization, deposit is open.

ML Skukum/Skukum 
Creek Goddell 
Omni Resources 
Arkona

Mineable reserve:
Rainbow Zone: 956,949 tonnes @ 6.3 grams/tonne gold, 
193.5 grams/tonne silver
Kuhn Zone: 148,781 tonnes @ 8.78 grams/tonne gold,
167.70 grams/tonne silver
G odde ll Zone: 900,000 tonnes @ 7.0 grams/tonne

On hold.

Fyre Lake
Pacific Ridge 
Exploration

Preliminary resource: 15.4 million tonnes within which 
8.2 million tonnes grade 2.1% copper, 0.11% cobalt, 
0.73 grams/tonne gold

Preliminary reserve estimate based on wide­
spaced drill holes.

Clear Creek
Redc,ar Resource

Gold-bismuth and gold-arsenic intrusive-related targets. 1999 drill program complete.
Corporation
Scheelite Dome 
Copper Ridge 
Explorations inc.

Intrusive-related gold prospect. 1999 drill program complete.

Ice
Expatriate Resources 
Ltd.

Drill-indicated mineral resource of 4,561,863 tonnes 
grading 1.48% copper, including 3.4 million tonnes of 
near-surface mineralization at same grade.

Additional exploration planned.



STAGES OF MINiiNG

PERMITTING PROCESS STA GES

Environmental baseline studies

Permitting process begins

Company subm its pro ject 
overview

Company subm its Initial 
Environmental Evaluation (IEE)

Water licence application

Water licence received

Diamond drilling
■ >.

Trenching ■hS , S’ ' 
... . ■

PRELIMINARY FEASIBILITY STUDY
■ Ore reserves 
Scale o f operation 
Development plan 
Capital costs 
Operating costs 
Cash flow 
Net present value

;*. .. Av::-.

YUKON PROJECTS

Finlayson Lake area

M cQ uesten Intrusive Belt 
(Mayo to Dawson area)

Dawson Range C u/Au Belt 

W olf
Division M ountain  
Clear Lake 
Grew Creek 
H yland G old  
Marg 
Ice

Ketza River
M ount Sku ku m /S ku ku m  Creek
Wellgreen
Wolverine

Fyre Lake
MacMillan Pass -  Tom, Jason
Howard's Pass
Casino

TEST M IN IN G  PROCRAM
Sink shaft
Obtain bulk sample 
Test ore continuity

••• j
Identify underground problems

1 A-.* 1 . L

FINAL FEASIBILITY '
Similar to preliminary but more detailed

•• t 1 • *

Budget for operating and capital costs 
Cash flow projection

CONSTRUCT M IN E . M ILL A N D  PLANT

p r o d u c t io n  • ..

RECLAMATION

Cantung  
Silverlip  
D ublin Gulch 
Carmacks Copper 
Sa Dena Hes 
Tulsequab C hief 
Kudz Z e Kayah

U nited Keno Hill
M into

Cassiar
Brewery Creek



CONTACTS (Y u k o n  a r e a  c o d e  is  8 6 7 )

DEPARTMENT OF ECONOMIC 
DEVELOPMENT
Yukon Government 
Suite 400-211 Main Street 
Box 2703
Whitehorse, Yukon Y1A 2C6 
Phone 667-5466 (departmental)
Fax 667-8601 (departmental) 
www.economicdevelopmenlyk.ca

Trevor Harding

Minister

Phone 667-8416
E-mail gcrdon.voogd@gov.yk.ca

M aurice Albert

D epu ty  Minister

Phone 667-5417

E-mail malbert@gov.yk.ca

Jesse Duke
M ining Facilitator

Phone 667-3422

E-mail jesse.duke@gov.yk.ca

Lois Craig

Assistant Deputy Minister, Resource 

Management 

Phone 667-5888 

E-mail lois.craig@gov.yk.ca

Lori W alton

Senior M ining Developm ent Advisor

Phone 667-5462
E-mail lori.walton@gov.yk.ca

M ary  Hagerman

Administrative Assistant, D epu ty  Minister

Phone 667-5417

E-mail rnary.hagerman@gov.yk.ca

Judith Balsor

Administrative Assistant, M ining Facilitator

Phone 667-3011

E-mail judith.balsor@gov.ylcca

YUKON GEOLOGY PROGRAM
Mineral Resources Branch 
Economic Development 
Yukon Government 
2099-2nd Avenue 
Box 2703
Whitehorse. Yukon Y1A 2C6 
Phone 667-8508 (reception and

information)
Fax 393-6232

Grant Abl>ott

Chief Geologist, Regional Manager

Phone 667-8510

E-mail grantabbott@gov.yk.ca

Shirley Abercrombie

Manager, Mineral Resources

Phone 667-3438

E-mail shirley.abercrombie@gov.yk.ca

Tammy Allen
Senior Geological Assistant 

Phone 667-8518 

E-mail tammy.allen@gov.yk.ca

Jeff Bond

Surficial Geologist 

Phone 667-8514 

E-mail jeff.bond@gov.yk.ca

M aurice Colpron

Project Geologist 

Phone 667-8235 

E-mail maurice.colpron@gov.yk.ca

Anna Fonseca

Mineral Assessment Geologist 

Phone 393-7188 

E-mail anna.fonseca@gov.yk.ca

Ken Galam bos

Mineral Development Geologist 

Phone 667-5996 

E-mail kon.galambos@gov.yk.ca

Craig Hart

Project Geologist 

Phone 667-8519 

E-mail craig.hart@gov.yk.ca

Daniele Heon

Mineral Assessment Geologist 

Phone 667-5398 

E-mail daniele.heon@gov.yk.ca

Grant Lowey

Placer Geologist 

Phone 667-8511 

E-mail grant.lowey@gov.yk.ca

D on  M urphy

Senior Project Geologist 

Phone 667-8516 

E-mail don.murphy@gov.yk.ca

Gordon Nevin  

Spatial Data Manager 

Phone 667-8481 

E-mail gordon.nevin@gov.yk.ca

Lee Pigage

Project Geologist 

Phone 667-8192 

E-mail lee.pigage@gov.yk.ca

Charlie Roots
G S C  Staff Geologist 

Phone 667-8513 

E-mail charlie.roots@gov.yk.ca

M on ique  Shoniker 

Administrative Assistant 

Phone 667-8508 

E-mail monique.shoniker@gov.yk.ca

Joanne VaitRandcn

Mineral Assessment Geologist 

Phone 667-8234 

E-mail joanne.vanranden@gov.yk.ca

DEPARTMENT OF INDIAN AFFAIRS 
AND NORTHERN DEVELOPMENT
Exploration and Geological Services Division 
34S-300 Main Street 
Whitehorse, Yukon Y1A 2B5 
Phone 667-3201 
Fax 667-3198

Grant Abbo tt

Chief Geologist, Regional Manager 

Phone 667-3200 

E-mail abbottg@inacgc.ca

M ichael Burke

Staff Geologist 

Phone 667-3202 

E-mail burkem@inac.gc.ca

Robert Deklerk

Minfile Geologist

Phone 667-3205

E-mail deklerkr@inac.gcca

D iane Emond

Environmental Geologist 

Phone 667-3203

E-ma;l em ondd@ inacgcca

Julie Hunt

Mineral Deposits Geologist 

Phone 667-3029

E-mail huntj@ inacgcca

W illiam  LeBarge

Placer Geologist

Phone 667-3134

E-mail lebargeb@inac.gc.ca

A li W agner

Sales Manager

Phone 667-3201

E-mail wagnera@inac.gcca

OTHER USEFUL CONTACTS
Whitehorse M in ing  Recorders O ffice

(claim sheets, mining legislation information) 

Phone 667-3190

Fax 667-3267

Publications Desk (D IA N D )

Phone 667-3266

Fax 667-3267

Topographical map sales

M ac 's  Fireweed Books 

Phone 668-6104

Toll-free 1-800-661-0508

Yukon Prospectors Association

Phone 668-7985

E-mail ypa@northland.com

Klondike Placer M iners Association

Phone 667-2267

Fax 668-7127

Yuk '-n  Cham ber o f M ines

Phone 667-2090

Fax 668-7127

E-mail ycmines@internorth.com

http://www.economicdevelopmenlyk.ca
mailto:gcrdon.voogd@gov.yk.ca
mailto:malbert@gov.yk.ca
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BREWERY CREEK MINE

Viceroy Resource Corporation
President and CEO: Clynton Nauman 
Chair: Ron Netolitzky >

• T-. .
Corporate headquarters
Suite 2 2 0 0 , Oceanic Plaza 
1066 West Hastings Street 
Vancouver, British Columbia V6E 3X2
Phone (604)688-9780 
Fax (604) 682-3941
E-mail infb@viceroyresource.com
Brewery Creek M ine
Bag 5040
Dawson City, Yukon YOB 1 CO
Phone (867) 993-6057 
Fax (867) 993-5606
Website www.viceroyresojrce.com

PROJECT STATUS

In production

   :
57 km east  o f Dawson G ty
:*• pUa-:-

OwneisTup
. , Viceroy Resource Corporation _________

Commodity 
Gold

• ...... : • •

-
Ore type

Oxide ;;Av A--
.....Mineable reserve

11.8 million tonnes @ 1.13 grams/tonne 
(428,577 contained ounces o f gold)

' VV
? ■ V;.-

Mining method
Open-pit heap leach, carbon adsorption/desorption/ 
recovery -

Stripping ratio
, 1.5:1   :______ ____

Current mine Dfe
4.0 years ___________________

Recovery rate
78%_______________  ______________ ______

Production
1997: 72,387 ounces o f gold
1998: 79,396 ounces o f gold
1999: 34,682 ounces o f gold to September 30
(55,000 ounces are forecast for 1999)

Cash costs per ounce 
US$200

Cash cost per tonne 
US$8.19

Employees
143

Power
2 MW, on-site diesel

Cold mineralization in the Brewery Creek area was 
discovered in 1987 by Noranda Exploration after 
investigating a regional geochemical anomaly identified in 
a survey funded by the Canada-Yukon Mineral 
Development Agreement. Follow-up exploration work 
including extensive geochemical and geophysical surveys,

mapping, prospecting and 9,000 feet o f reverse 
circulation and diamond drilling were carried out from 
1988 to 1992. In 1992, Loki Gold Corporation acquired a 
100% interest in the property and began mine 
development work. A total o f $17 million was spent on 
the property before the start o f construction. Loxi Gold's 
Class A Yukon Water License was signed on August 9, 
1995 and construction began immediately. Loki Gold

mailto:infb@viceroyresource.com
http://www.viceroyresojrce.com


Corp. and Baja Cold Inc. shareholders approved a merger 
with Viceroy Resource Corporation in May, 1996. Viceroy 
owns 100% of Brewery Creek. The first bar o f gold was 
poured on November 15, 1996, and the mine reached 
full production in May, 1997. The Brewery Creek Mine is 
the largest lode gold mine ever constructed in the Yukon.

PROJECT S U M M A R Y '

The Brewery Creek Mine consists o f 801 claims and 
leases covering 16,160 hectares located between 540 m 
and 1,225 m elevation, 55 km east o f Dawson City, 
Yukon. It is a year-round heap leach operation with 
seasonal open-pit mining o f 11,000 tonnes o f ore per day

— 2,000,000 tonnes between April and October each 
year. Heap leaching of the ore takes place throughout the 
year. Most gold pioduction takes place during the third 
and fourth quarters. A total o f 80 mine and maintenance 
personnel work 12-hour days, during a 14-day on and 
seven-day o ff rotation. Most employees reside at the mine 
camp, which has a permanent capacity o f 124 rooms.
The work force is 100% Yukon-based. A socio-economic 
agreement has been signed with the Tr'ondek Hwech'in 
First Nation which provides for employment, a 
scholarship fund, finder's fees and a framework for 
exploration and joint-venture activities on other First 
Nations land. It also provides for First Nations 
representation at technical, operational and 
environmental management meetings.

Brewery Creek Mine Property Plan
Ore D e p o s it s  & A nom alou s G o ld  Trend Z o n e s

BREWERY CREEK M IN E

Mine
Facilities

Legend
■ B  Anomalous Trends 

BSfl Ora Deposits 

  Project Claim Boundary

Classic
Zone
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Zone

Moosehead f  ~
Zone Lucky Zone

Bohemian

^ one Sleem ans 
Zone

W est Big 
Rock Zone

E ast Big 
Rock Zone

West Grid 
Zone

Modified from November 24, 1999, Viceroy Resource Corporation press release.



BREWERY CREEK M IN E

G E O LO G Y  A N D  M IN E R A LO G Y
Gold mineralization is structurally controlled and primarily 
contained in sedimentary and intrusive rocks in the 
hanging wall o f reactivated thrust faults. The host rocks 
include porphyritic quartz monzonite, hornblende 
monzonite, interbedded sandstones and greywackes and 
fine-grained ash tuffs and pyroclastics. Gold primarily 
occurs as submicron-size particles with arsenopyrite and 
pyrite as growth bands around larger sulphide grains.
A total of eight main oxide deposits were originally 
delineated at Brewery Creek. From east to west these are 
the Lucky, Golden, Kokanee, Fosters, Canadian,
Moosehead, Blue and Pacific deposits. Collectively, these 
deposits are referred to as the Reserve Trend. The Upper 
Fosters and Canadian oxide deposits have been mined ou t 
Current production is from the Kokanee, Golden, Lucky 
and Blue pits.

ORE CHARACTERISTICS
Gold production at the Brewery Creek Mine comes 
largely from oxide ore and minor amounts of transition 
(mixed oxide/sulphide) ore. Since most of the gold is 
concentrated in the outer rim, limited oxidation is 
required to liberate it from the sulphide minerals. Sulphide 
mineralization generally lies down-dip from known oxide 
reserves and is refractory. Initial work indicates that the 
sulphide ore may be amenable to bio-oxidation with gold 
recoveries in the range of 90%.
It was found in 1999 that sedimentary-hosted oxide ore 
has a longer-than-estimated leach cycle than the intrusive- 
hosted ore.

INFRASTRUCTURE
The mine facility consists of a large permanent heap leach 
pad, an adsorption, desorption and gold recovery (ADR) 
plant, process and overflow ponds and ancillary facilities, 
including a power plant, water supply systems, mine 
service buildings and an assay laboratory. Mine service 
buildings include a two-bay maintenance shop, mine 
offices, warehouse and cold storage, and ambulance 
garage.
The leach pad is divided into 10 discrete cells, each 
nominally 83 m wide and 462 m long, which provide the 
ability to apply solution to one cell while simultaneously 
washing and detoxifying ore in other cells. The current 
pad layout provides space to accommodate 18,000,000 
tonnes of stacked, run-of-mine ore. The pad capacity is 
expandable. The design of the pregnant solution ponds is 
conventional.

A muitiple-Jayer liner system has been installed under the 
heap to collect process solution and direct it to the 
recovery plant, as well as prevent leakage to the 
environment O f prime concern, because of the severe 
winter conditions, is the possible loss o f solution to the 
ponds and subsequent freezing of the drip emitter system 
during an equipment failure. Temperatures have dipped to 
as low as -43.5°C. To prevent this, the following features 
were incorporated into the design.
• Ore under leach is covered with a layer, or frost cover, 

o f ore to act as an insulator.
• All outside piping is insulated and heat traced.
• Waste heat from the diesel generator engines is used 

to heat the outgoing barren solutions.
• A waste oil-fired heat exchange is used to heat 

circulating solutions.
Ore processing employs a sodium cyanide, heap leach of 
rurvof-mine gold ore. Gold recovery from pregnant leach 
solutions is by activated carbon adsorption and 
pressurized caustic solution desorption followed by 
electrowinning onto steel wool and on-site smelting to 
gold bullion.
A new, intermediate leach circuit, which doubles the 
solution handling capacity, was completed during the 
third quarter o f 1998.

P R O D U C T IO N
1997
From Kokanee and Golden pits; full production achieved 
in May, 1997.

Total gold 72,387 ounces
Total ore mir.ed 2,100,000 tonnes
Total waste mined 3,600,000 tonnes
Stripping ratio 1.71:1
Total ore to ieach pad 2,000,000 grading

1.87 grams/tonne gold
Cash cost US$184/ounce

Note 1: The mine produced a total of 72,387 ounces of 
gold during 1997, 66,545 ounces of which were produced 
at a cash operating cost of US$184 per ounce after full



BREWERY CREEK M IN E

commercial production was achieved in May, 1997. The 
additional 5,842 ounces o f gold were commenced prior to 
achieving commercial production status.
Note 2: Gold recovery at 78% is taking 350 to 360 days 
versus the predicted 240 days.

1998
From Kokanee and Golden pits; production for 1998.

Gold production 79,396 ounces
Total ore mined 2,707,000 tonnes
Average grade o f ore mined 1.46 grams/tonne gold
Total waste mined 4,033,000 tonnes
Total material mined 6,740,000 tonnes
Total ore to leach pad 2,238,000 tonnes grading 

1.46 grams/tonne gold
Cash cost US$187/ounce

1999
From Kokanee, Golden, Lucky and Blue pits; production
for the nine months ending September 30, 1999.
Gold production 34,682 ounces
Total ore mined 1,890,000 tonnes
Total waste mined 4,442,000 tonnes
Total material mined 6,332,000 tonnes
Total ore to leach pad 1,852,000 tonnes
Cash cost US$289/ounce

Gold production from the Brewery Creek Mine is 
approximately 20,000 ounces less than planned for due 
to shortfalls incurred in the third quarter. Approximately 
60% or 12,000 ounces o f the shortfall is related to longer 
than estimated leach cycles for sedimentary ores 
(comprising 15% of 1999 production). In addition, in late 
August, a short-term imbalance in the chemistiy of the 
leach solutions delayed production of approximately
5,000 ounces, while a small mine production shortfall 
accounted for the balance o f the variance. Normal 
production levels are anticipated from the mine in the 
fourth quarter o f 1999.

The revised 1999 forecast for the mine is 55,000 ounces 
o f gold at a cash operating cost o f USS250 per ounce.

B eyond  1999
Mine reclamation costs are estimated at C$6 million. 
($0.30 per tonne o f ore is being set aside to cover these 
costs.) Viceroy is undertaking a review for 2000 o f 
reclamation and decomissioning costs.
Viceroy is implementing changes to the operating plan at 
Brewery Creek to reflect current market conditions.
Mineable reserves as o f September 30, 1999 stood at 
11.8 million tonnes at 1.13 grams/tonne gold (equivalent 
to 428,577 contained ounces o f gold).

E N V IR O N M E N TA L  C O N S ID E R A T IO N S  A N D  
R E C LA M A T IO N
A full environmental review, including baseline studies, 
heritage and archaeological investigations and an 
estimate of socio-economic impacts was completed for 
the Brewery Creek Mine. The following environmental 
design considerations were included:
• layout of the plant, facilities and roads to minimize 

adverse visual impacts;
• disposal of over 70% of mine waste in the spent pits;
• a multi-layer liner system, installed under the leach pad 

to prevent leakage to the environment and to direct 
collected process solution to the recovery plant;

• a leak detection system to act as a further safeguard 
against leakage;

• double lining of process ponds with polyethylene, 
including two overflow solutions, one pregnant and 
one barren; and

• equipping process ponds with internal leak detection 
systems.

Monitoring of wildlife and air and water quality is ongoing 
during mine operations.
Post-mining reclamation, estimated at $6 million w ill be 
extensive. Final effluent solution will be treated to destroy 
residual cyanide. Large portions of the heap-leach area 
will be covered with growth material and revegetation 
programs undertaken. All buildings and surface structures 
will be removed or buried, leaving the area as close to its 
original state as possible.



BREWERY CREEK M IN E

In 1997, Viceroy Resource Corporation was named the 
environmental leader of the Canadian mining industry by 
the Social Investment Organization o f Canada.

EXPLORATION
In 1997, Viceroy Resource Corporation added 483,000 
ounces of gold (based on visual estimates, at least 50% o f 
the resource is considered oxide mineralization) to the 
geologic resource at the Brewery Creek Mine.
In 1998 and 1999, reverse circulation drilling and 
trenching focused on expanding oxide resources at the 
Bohemian and Schooner zones.

LUCKY ZO N E
Drilling in 1997 adjacent to the Lucky Zone added a 
resource o f 1,700,000 tonnes grading 2.63 grams gold/ 
tonne (0.09 ounces/ton).
In the Lucky and East Big Rock zones drilling also 
intercepted mineralized faults that may represent sulphide 
feeder zones.

B O H E M IA N  Z O N E
A new oxide resource o f 364,000 tonnes grading 
0.52 grams gold/tonne was defined at the Bohemian 
Zone in 1997. Continued drilling in 1998 included one of 
the best holes drilled on the property to date at 
4.42 grams/tonne gold over 46 m including 10 m of 
11.24 grams/tonne gold. In-fill and step-out drilling will be 
completed during the fourth quarter in order to establish 
a reserve on the Bohemian Zone.

CLASS IC  Z O N E
A new oxide resource of 10,900,000 tonnes grading 
0.52 grams gold/tonne was defined at the Classic Zone in 
1997. Additional trenching and drilling was carried out in 
1999.

N O R TH  SLOPE Z O N E
At the North Slope Zone, a new sediment-hosted 
resource of 2,200,000 tonnes grading 2.01 grams gold/ 
tonne was defined in 1997. Additional drilling was carried 
out in 1999.

S C H O O N E R  Z O N E
At the Schooner Zo ie, one trench returned 1.27 grams/ 
tonne gold over 66 m. Trenching and drilling were carried 
out in 1999, around the Schooner Zone and the 200-m 
prospective area between the two zones, in order to 
establish a geologic resource. Trenching tested gold-in-soil 
anomalies 2.5 km east of the Schooner Zone with the 
expectation of extending the strike length o f the Reserve 
Trend.

As of September 30, 1998, Viceroy Resource Corporation 
had 19 properties either staked or under option as part of 
their Yukon regional exploration program for "Brewery 
Creek-type" bulk mineable targets throughout the Yukon, 
including the McQuesten and Sprogge projects.
Significant exploration work was carried out in 1998 on 
these properties.
In 1999, Viceroy sold its 22 Yukon regional properties to 
NovaCold Resources Inc. for 3.4 million common shares.



CANTUNG PROPERTY

North American lungsten Ltd.
President Stephen Leahy
Chief Executive Officer: Udo E. von Doehren

C orporate headquarters
#11 -1155  Melville Street 
Vancouver, British Columbia V6E 4C4

Phone (604)682-1333
Fax (604)682-1324
Toll free 1-800478-5550
E-mail natung@ westpac.bc.ca
W eb site w w w .w estpacbcca

PROJECT STATUS
Mine is on care and m aintenance status

Location

300 km north of W atson Lake

Ownership
North American Tungsten Ltd.

Commodity
Tungsten „

Ore type
Oxide

Mineable reserve .  -.1/

1.270 million tonnes

Tungsten: 1.2%

Mining method
Underground

Employees when in operation
350

Mine life
Closed

The Cantung deposit was first discovered in 1954 by 
A. Berglund for Northwestern Exploration Ltd. The 
property was staked in 1955 and drilled in 1956. When 
the claims lapsed in November, 1958, the property was 
restaked by the Mackenzie Syndicate (Leitch, Highland 
Belt, Area Exploration Ltd., Dome Minerals Ltd., Ventures 
Ltd. and Lake Expanse Gold Minerals Ltd.), which formed 
a new company, Canada Tungsten Mining Corporation 
Ltd. (Cantung) and drilled 11 holes in 1959 and 41 holes 
in 1960. Falconbridge, Amax and Dome financed 
production which commenced in November, 1962. 
Production was suspended for a year in 1963-64 because 
o f low metal prices, and was interrupted in 1967 by a mill 
fire. Falconbridge sold its interest in 1966 and Dome sold 
its interest about 1985.

A new deposit, the E-zone, was discovered with four deep 
surface holes in 1971 and explored with an additional 
eight surface holes, a 1,250 m adit and detailed 
underground drilling in 1972-73. Open-pit mining of the 
original Cantung orebody was completed in September, 
1973 and milling began on underground ore from the 
E-Zone during the first half o f 1974.

An expansion of mill capacity to 1,000 tpd was 
completed in mid-1979 but production was halted by a 
strike from November, 1980 to May, 1981. The mine was 
closed most of 1983 because o f low metal prices and 
then operated at half capacity until May, 1986 when it 
closed indefinitely due to low tungsten prices and a 
labour dispute. In 1985, Amax transferred all of its 
tungsten assets, including the Mactung deposit, to 
Canada Tungsten Inc. but retained majority control.

mailto:natung@westpac.bc.ca
http://www.westpacbcca


C A N TU N G  PROPERTY

Canada Tungsten Inc and Aur Resources Ltd. merged in 
1996. In 1997, North America Tungsten acquired 100% 
interest in both the Cantung and Mactung deposits. The 
mine has been on care and maintenance status.

PROJECT S U M M A R Y

The Cantung Mine and minesite is located 300 km north 
of Watson Lake, Yukon along the Nahanni Range Road. 
Although the mine is situated in the Northwest Territories, 
the town o f Watson Lake was the staging area for 
trucking the tungsten ore and for supplying the minesite.

G EO LO G Y, M IN E R A LO G Y  A N D  ORE 
RESERVES
The Cantung deposit is one o f several tungsten skarn 
deposits, including Mactung, located along the eastern 
margin of the Selwyn Basin. Tungsten mineralization is 
associated with scheelite-bearing skarn within contact 
metamorphosed and metasomatized Lower Paleozoic 
carbonate rocks.
The original tungsten orebody was a lens 180 m long, 90 m 
wide and 25 m thick that developed in the overturned limb 
of a tight syncline. It is situated about 300 m vertically 
above the intrusive contact within a particularly clean, 
massive lower Cambrian limestone which has only been 
found near the mine. Reserves in the original Cantung 
deposit were originally calculated at 1.18 million tons 
grading 2.47% WO} and 0.45% Cu. The main Cantung 
deposit was underlain by the Chert zone, which contained
3.5 million tons grading 0.65% WO3. Total production from 
the pit was about 1.66 million tons grading about 1.75% 
WO3 (which included some chert ore).
The E-Zone, situated about 550 m north and 300 m lower 
than the original deposit, occurs along a flat-lying 
intrusive contact within the same limestone horizon. 
Original reserves in the E-Zone were about 4 million tons 
grading 1.6% W O, and 0.22% Cu, which made it, at the 
time, the largest tungsten deposit being mined in the free 
world. An extension was discovered about 150 m west in 
1984, from which intersections on the first five holes 
ranged from 1.2 to 3.0% WO,, across thicknesses of one 
to 16 m.
Both the Cantung and E-Zone deposits consist o f 
pyrrhotite, scheelite and chalcopyrite in a diopside skarn. 
Scheelite and skarn show a direct relationship. M inor 
constituents include garnet, epidote, actinolite and 
sphalerite.

Up to its shutdown in 1986, the Cantung mine produced 
about 31,185 tons o f tungsten metal, or about 85% of 
Canadian production to date. At its peak, the mine 
produced 1,200 tonnes o f ore per day, six days per week. 
Remaining ore reserves are in the E-Zone, and are given 
as 1.27 million tonnes (1.4 million tons) grading 1.2% 
tungsten over a three-year mine life at 1,100 tonnes per 
day.
Promising exploration targets in the area include a 
scheelite-bearing, pyrrhotite-rich diopside skarn within a 
hornfelsed lower Cambrian argillite about 2 km southwest 
o f the townsite. One o f the 1,979 holes returned 1.04% 
WO3 across 4 m.

P R O D U C T IO N  A N D  DEVELO PM EN T PLANS
North American Tungsten Ltd. is a Canadian public 
company whose assets include the Cantung Mine, the 
Mactung deposit and the Hemerdon Mine in England; 
together these comprise about 15% o f the western 
world's known tungsten reserves. The company plans to 
take advantage o f its proprietary and patented technology 
to process tungsten ore. The process, called Gas Sparging 
Technology, was originally developed and patented by the 
U.S. Bureau o f Mines. North American Tungsten has 
further developed the Gas Sparging Technology, which 
will reduce tungsten ore processing costs by 50% and 
virtually eliminate the environmentally hazardous waste 
products traditionally associated with tungsten 
production.
North American Tungsten anticipates an increase in 
tungsten prices as excess supply from China, which has 
kept the price down for over ten years, is depleted.
In 1999, tungsten prices increased as a result o f a decline 
in tungsten production from China. In addition, the U.S. 
army has announced that it intends to use a so-called 
"green bullet," which utilizes tungsten instead of lead in 
the core. Use o f "green bullets" by the U.S. and, 
potentially, other NATO countries, could consume 
significant tungsten.
North American Tungsten anticipates a six-month time 
period for start-up of the mine, at a cost o f about 
$1 million. A S3 million reclamation bond posted for the 
Cantung Mine was included in the purchase of the 
Cantung property in addition to a 4% NSR to Aur 
Resources Inc. of which 1% would be used to replace the 
$3 million bond.



CARMACKS COPPER PROPERTY

Western Copper Holdings Ltd.
President: Thomas Patton
Chief Executive Officer: Dale Corman
C orporate headquarters
1650-1185 West Georgia Street 
Vancouver, British Columbia V6E 4E6
Phone (604) 684-9497
Fax (604) 688-4670
E-mail info@westerncopper.com
Web site www.vwesterncopper.com

PROJECT STATUS
Permitting stage

Location

28 km northwest o f Carmacks, 193 km north of 
Whitehorse

Ownership

Western Copper Holdings Limited
Commodity

Copper, silver, gold __________
Ore type

Oxide
Geological reserve

22.4 million tonnes grading 1.1% copper
Mineable reserve

14,109,800 tonnes grading 0.99% copper and 
0.51 grams/tonne gold _________

Mining method
Open-pit, solvent extraction electrowinning 
(S X E W )_________________________________

Mine life
8.5 years __  _____

Capital cost

C$66 million
Cash costs

C$0.87/pound or US$0.62/pound
Copper production per year

3 7-32 million pounds o f cathode copper
Estimated number of employees

90 _
Power

7 MW, on-site diesel or grid extension

Copper was first discovered in the Carmacks Copper area 
in the late 1800s, but it wasn't until the late 1960s that 
the property was staked by G. W ing of Whitehorse. 
Subsequent exploration was carried out by the Dawson 
Range Joint Venture (Straus Exploration Inc., Great Plains 
Developments of Canada Ltd., Trojan Consolidated 
Minerals Ltd., and Molybdenum Corporation o f America). 
Archer Cathro and Associates Limited acted as manager 
and earned the right to acquire abandoned properties.
The G. Wing residual interest was acquired by

A. Arsenault in 1971; the Arsenault interest is held under 
an option agreement to Archer Cathro and Associates 
Ltd. In 1989, the property, including the rights to the 
Arsenault Option, was optioned to Western Copper 
Holdings Ltd. who farmed-out a 50% interest to Thermal 
Exploration Co. Archer Cathro and Associates retain a 
3.0% NSR royalty to a maximum of C$2.5 million.
A total o f 12,900 m (43,000 feet) of drilling in 80 
diamond drill holes and 11 reverse circulation drill holes 
has been completed on the property, mostly in the 
No. 1 zone. In addition, several kilometres of surface 
trenching has been carried out across the main deposit.

mailto:info@westerncopper.com
http://www.vwesterncopper.com


CARM ACKS C O P P E R  PROPERTY

PRQ)EiCt SUMiVlARY
The Carmacks Copper project covers 1,000 hectares. 
Access is by a 35 km gravel road from Carmacks, which is 
175 km north o f Whitehorse. Access to tidewater and 
port facilities is available through the port o f Skagway, 
Alaska. The project is expected to be a low-cost producer 
of cathode copper, employing solvent extraction and 
electrowinning techniques to recover oxide copper from 
an open-pit mineable reserve o f 14,109,900 tonnes 
grading 0.99% copper. The mine operation will employ 
90 people, the majority o f whom will reside in the town 
of Carmacks. A favourable feasibility study has been 
completed. The environmental permitting process is on­
going.

G EO LO G Y , M IN E R A LO G Y  A N D  ORE 
RESERVES
The copper deposits are generally fault bounded and 
zoned mineralogically with copper oxide and copper 
carbonate minerals at surface, and mixed oxides and 
sulphides at depth. Copper mineralization is primarily 
malachite with lesser azurite, cuprite, covellite and other 
copper minerals. There are 14 mineralized zones on the 
property. The No. 1 zone is the best explored and has a 
geological resource o f 22.4 million tonnes grading 1.1% 
copper and a significant gold credit. The No. 1 zone has 
been defined by trenching and drilling over a 700 m strike 
length and down-dip for 450 m. The average width of the 
deposit is 34 m. An open-pit mineable reserve of 
14 million tonnes averaging 0.99% copper has been 
calculated and will be the basis for a production decision. 
The total geological resource at a cutoff grade o f 0.20% is 
20,715,596 tonnes at 0.98% copper. The open-pit 
mineable reserve, diluted at 10% is 14,109,800 tonnes 
averaging 1.01% total copper at a 0.35% total copper 
cutoff. The reserves are classified as proven plus 
probable.

INFRASTRUCTURE
The mine facility w ill consist o f an ultimate leach pad, 
processing facilities, open pit and waste dump, water and 
power distribution services, propane storage and 
distribution, fire protection, diesel fuel storage, sewage

treatment and communications, trailers for offices, 
changehouse, operations camp, gatehouse and first-aid, 
and pre-engineered buildings for warehouse and shops, 
laboratory, water supply and distribution pumphouses. 
Off-site infrastructure includes 13 km of property access 
road (the road has been cleared and surveyed), 45 km of 
138 kV overhead transmission line and 10,000 tonnes of 
acid storage facilities at Skagway to accommodate ocean 
shipping schedules and transportation to site.
The process facilities, ultimate leach pad, open pit and 
waste dump will occupy an area o f approximately 100 
hectares. Crushing and pad loading will only take place 
during 200 days o f the year. Leaching o f ore will be year- 
round with solution heating during winter operation. 
Copper will be recovered from the oxide ore by sulfuric 
acid heap leaching of crushed minus 19 mm 
agglomerated ore. Pregnant leach solution (PLS) will be 
treated in a solvent extraction plant to purify and 
concentrate the weak leach solution to a more 
concentrated solution suitable for electrowinning. High 
purity copper cathodes will be produced in an 
electrowinning plant for shipment from the ice-free port 
o f Skagway. A pilot test plant, partially funded under the 
Canada-Yukon Mineral Development Agreement 
operated from October, 1993 to February, 1994 and 
produced positive test results. A 220-ton bulk sample was 
crushed and placed in a 25-foot high crib for leaching.
The test confirmed that copper can be recovered by 
solvent extraction during the colder winter months.
The first phase o f the leach pad area has been cleared to 
ensure permafrost is thawed and to clarify the foundation 
condition.

PRODUCTION
The open-pit mine plan calls for a stripping ratio of 
425 tonnes waste to 1 tonne ore. The project will treat on 
average 1,763,700 tonnes of oxide ore per year, to 
produce 14,310 tonnes of copper cathodes per year, at a 
recovery rate of 80%. Based on a mine life of 8.5 years, 
and a capital cost of C$66 million, including 
contingencies, the project is expected to yield 31 to 
32 million pounds of cathode copper per annum at an 
average operating cost of C$0.87 or US$0.62 per pound. 
Additional tests, based on the scoping study, are planned.

i



CASINO PROPERTY

Great Basin Gold Ltd.
President: Robert Dickinson 
Chairman: Robert Hunter
Corporate headquarters
#1020-800 West Pender Street 
Vancouver, British Columbia V6C 2V6
Phone (604) 684-6365
Fax (604) 684-8092
Toll free 1-800-667-2114
E-mail info@hdgold.com
Web site www.hdgold.com

PROJECT STATUS
Prefeasibility complete, project is on-hold

location
300 km northwest o f Whitehorse

V.
Ownership

Great Basin Gold Ltd.
Commodity

Copper, gold, molybdenum
Ore type

Oxide and sulphide______________________
Geological resource

675 million tonnes___________________________
Copper 0.25%______________________________
Gold: 0.48 grams/tonne_______________________
Molybdenum: 0.02%_________________________

Measured resource

1782  million tonnes__________________________
Copper: 0 3 0%_______________________________
Gold: 0 38  grams/tonne_______________________
Molybdenum: 0 . 0 3 % _____________________

Mining method

Open-pit, conventional milling__________________
Stripping ratio

1.06:1_______________________________________
Mine life 

19 years
M ill feed

25,000 tonnes/day, 9.125 million tonnes/year 
Employees

500_________________________________________
Power

38 MW, on-site diesel

E E E s a
The Casino area has been explored for placer gold since 
1912 and for silver-lead-zinc vein systems since the 1930s. 
However, the bulk tonnage porphyry potential of the 
Casino property was not recognized until 1967, when a 
soil survey by Casino Silver Mines Ltd. returned 
widespread anomalous copper and molybdenum values. 
During the period 1967-1973 several property operators, 
including Brameda Resources Ltd. and Teck, completed 
18,023 m of drilling which confirmed a several hundred

million ton gold-copper-molybdenum resource. However, 
gold was not systematically assayed for and reserve 
calculations at the time did not reflect the gold content of 
the Casino deposit. The property became dormant for a 
number of years until 1991 when Big Creek Resources 
Ltd. and Archer Cathro and Associates (1981) Ltd. 
optioned the property from Casino Silver Mines Ltd. and 
began a 4,729 m large-diameter drill program (21 holes) 
designed to evaluate the gold content of the property and 
to better define the copper and molybdenum grades. 
Pacific Sentinel Gold, through merger arrangements with

mailto:info@hdgold.com
http://www.hdgold.com


C A S IN O  PROPERTY

Big Creek and Casino Silver, and by renegotiating the 
Archer Cathro management contract, acquired 100% 
interest in the property in 1991. In 1994, they carried out 
a $4.5 million program of delineation drilling (68,000 m in 
215 holes), metallurgical, environmental and engineering 
studies. Although no exploration was carried out on the 
property from 1995-1997, environmental baseline and 
project scoping studies continued. In 1997, Pacific 
Sentinel Gold Corp. and Consolidated North Coast 
Industries Ltd. merged to become Great Basin Gold Ltd.

PROJECT SUMMARY
The Casino property covers 132 square km. Access to 
tidewater and port facilities is available through the port 
o f Skagway, Alaska. The project has the potential to be a 
large bulk tonnage producer of copper, gold and 
molybdenum over a project life in excess of 20 years. A 
prefeasibility metallurgical and mine planning program 
has been completed. The company now plans to advance 
the Casino project by assessing recently developed 
recovery and mill processes; investigating power, 
transportation and other government incentive programs; 
monitoring commodity price and foreign exchange rate 
movements; and introducing the project to major mining 
companies for financing and acquisition. Geotechnical, 
infrastructure, environmental and socio-economic 
programs have also been undertaken. The permitting 
process is not yet underway.

G EO LO G Y , M IN E R A LO G Y  A N D  ORE 
RESERVES
The deposit is hosted by the Casino Complex, a suite of 
igneous intrusive rocks with an intense hydrothermal 
alteration overprint The deposit area has not been 
glaciated. Mineralization is found in three different zones: 
an oxide-leached zone, a supergene zone, and a 
hypogene zone. The uppermost zone is an oxide gold- 
bearing leached zone from which copper has been 
largely carried away by descending groundwater. The 
leached zone is underlain by a copper enriched 
supergene gold-copper zone where dissolved copper has 
been redeposited. Below the supergene zone is the 
hypogene zone, which contains primary gold and copper 
mineralization that has not been affected by surface 
weathering or supergene enrichment. The deposit 
measures 1,100 m by 1,600 m and is open to the north 
and east. Primary hypogene mineralization below the 
supergene zone has been drilled to a depth of 798 m and 
is open to depth w ithin most areas.

The Casino deposit contains a measured resource of 
178.2 million tonnes o f supergene sulphide and 
hypogene sulphide ore at an average grade of 
0.38 grams/tonne (0.011 ounces/ton) gold, 0.30% 
copper and 0.028% molybdenum, based on a net smelter 
return cutoff value o f C$7/tonne. This includes a 
60 million tonne supergene sulphide resource grading 
0.367% copper, 0.413 grams/tonne gold, 0.029% of 
molybdenum and a 117 million tonne hypogene resource 
grading 0.269% copper, 0.356 grams/tonne gold and 
0.027% molybdenum.

P R O D U C T !O N
The open-pit mine plan calls for the prestripping and 
stockpiling o f 50.6 million tonnes of predominantly lower 
grade oxide material which will expose the sulphide ore 
for sustained mining. The overall waste to ore ratio will be
1.06:1 after prestripping is complete. Direct mining from 
the open-pit w ill provide mill feed for 19 years to a 
25,000 tonne/day (9.125 million tonnes/year) 
concentrator. During the course o f mining, 50.7 million 
tonnes o f low-grade sulphide material (0.187% copper, 
0.222 grams gold/tonne and 0.010% molybdenum) will 
be stockpiled to provide an additional six years of mill 
feed after pit operations have ceased.
Extensive metallurgical testing o f several possible process 
options for the mineral zones has been completed. 
Conventional, low-cost, flotation processing of supergene 
and hypogene sulphide ores is currently the optimum ore 
processing method for the Casino project. Conventional 
crushing, grinding and flotation o f sulphide ore on 
average recovers 72% of gold, 80% of copper and 62% 
of molybdenum. Concentrates produced are a copper- 
gold concentrate, grading 21% copper and 23.6 grams 
gold/tonne, and a molybdenum concentrate forecast to 
grade 53%.
Net smelter return (from 1995) is estimated at US$14.85 
based on US$1.20/pound copper, US$395/ounce gold, 
US$7/pound molybdenum, a 0.74 exchange rate and 
standard treatment and transport charges. Based on a
25,000 ton/day nv'ling operation, annual output will 
average 48 million pounds copper, 3.5 million pounds 
molybdenum and 79,400 ounces gold over the 19-year 
reserve life. Head grades during the first six years are 
expected to average 0.392% copper, 0.028% 
molybdenum and 0.45 grams/tonne gold (0.013 ounces 
gold), netting 63 million pounds o f copper and 98,000 
ounces o f gold per year. Head grades during the 19-year 
life o f the mine are calculated to average 0.30% copper, 
0.376 grams/tonne gold, and 0.028% molybdenum.



CASSIAR MINE

Cassiar Mines and Metals Inc.
Chairman: Clifford Frame
Corporate headquarters
Suite 1910, 777 Bay Street 
Toronto, Ontario M5G 2C8
Phone (416)204-1455 
Fax (416)204-1450

Cassiar Mining inc.
President and Chief Operating Officer: Barney Kovacs

, 1 - i
C orporate headquarters
Suite #804, 470 Granville Street 
Vancouver, British Columbia V6C 1V5
Phone (604)669-3010 
Fax (604)669-3017
E-mail cassiar@portal.ca 
Web site www.cassiarmm.com

PROJECT STATUS
Chrysotile asbestos fibre production

Location

100 km southwest o f Watson Lake
Ownership

Cassiar Mines and Metals In c
Commodities

Chrysotile asbestos, magnesium _

Reserves

Chrysotile asbestos: 3 million tonnes o f 10% high- 
grade__________________________________ ___
Magnesium: 20 million tonnes o f serpentine ore

The Cassiar asbestos deposit was the first major orebody 
discovered in the Cassiar area. The mine produced 37 
million tonnes of 7.23 per cent asbestos fibre during open 
pit mining between 1953 and 1990. In the early 1980s, an 
underground orebody was located downdip and to the 
south of the main open pit. It was mined underground for 
less than a year until Cassiar Mining Corporation went into 
receivership. In January, 1994, B.C. Chrysotile acquired 
from the receiver the Crown Grants, the existing tailings 
pile and certain assets of the abandoned mine for 
$184,040. B.C. Chrysotile was owned 30% by Mineral 
Resources Corporation, 50% by Black Hill Minerals and 
20% by Strategic Industry Investments Ltd. In 1994 and 
1995, Pacific Resources Holdings, an affiliate o f Mineral 
Resources Corporation, advanced $510,420 and $68,417 
on behalf of Mineral Resources Corporation to B.C. 
Chrysotile to meet its working capital requirements. At the

end of 1995, the assets of Black Hill were placed into 
administration and the assets of B.C. Chrysotile were 
frozen by the administrator. In 1996, Mineral Resources 
Corporation launched a takeover bid for Pacific Resources 
Holdings and subsequently increased their interest in the
B.C. Chrysotile project from 50% to 80%. In May, 1998, 
Mineral Resources Corporation announced the acquisition 
o f the remaining 20% of Cassiar Chrysotile Inc. as well as 
a name change to Minroc Mines Inc In 1999, Minroc 
changed its name to Cassiar Mines and Metals Inc.
In July, 1999, Cassiar Mines and Metals Inc. and 
Aluminum of Korea Ltd. entered into a Memorandum of 
Understanding for the development of a large-scale 
magnesium metal project Aluminum of Korea (KORALU) 
acquired a 35% interest in the project in conjunction with 
an initial financing o f US$25 million, and, ultimately, may 
acquire a 65% interest by providing full project financing. 
KORALU would also have an off-take sales agreement to 
purchase the magnesium metal product On December

mailto:cassiar@portal.ca
http://www.cassiarmm.com


CASSIAR M IN E

29,1999, Cassiar Mines and Metals Inc announced that 
tho first production o f chrysotile asbestos was achieved.

PROPERTY SUMMARY
The Cassiar plant site is on a 720 hectare Crown Grant in 
British Columbia, approximately 100 km southwest of 
Watson Lake. An all weather paved highway connects the 
mine site to Watson Lake, Yukon and Dease Lake, British 
Columbia.

G EO LO G Y , M IN E R A L IZ A T IO N  A N D  RESERVES
The Cassiar orebody is a stockwork of chrysotile fibre 
veins developed in serpentinite, situated on the western 
edge of the Cassiar ultramafic body. The stockpiles of 
serpentine on surface at the plant site contain 20 million 
tonnes of stored serpentine, or greenstone, which contain 
some eight billion pounds o f magnesium metal and
700,000 tonnes of chrysotile fibre, sufficient for 50 years 
production o f magnesium metal and 20 years production 
of chrysotile fibres at the highest production rate planned.

P R O D U C T IO N
Cassiar Mines and Metals Inc. plans a two-phase project 
for recommissioning o f the Cassiar p lant The first phase 
involves the production and marketing of high-grade 
chrysotile fibre at a rate of 18,000 tonnes of chrysotile 
fibre product annually. The ore feed will be obtained 
directly from the 3 million tonnes of 10% high-grade run 
of mine stockpile and surface reserve in close proximity 
to the processing plant, and from additional stockpiles on 
surface, and potentially, underground reserves. The 
production o f chrysotile fibre will be carried out utilizing 
wet process methods on feed from the tailings for the 
lower grade range of fibres, and dry process from 
stockpile material to produce the higher quality end range 
of fibres.

After the installation of additional equipment in the plant, 
chrysotile fibre production can increase to 50,000 tonnes 
of fibre annually. Additional ore feed will be obtained 
from the 17 million tonne resource of serpentine tailings 
containing 4% chrysotile fibre in close proximity to the 
plant.
First stage refurbishment has now been completed at a 
capital cost o f $3.5 million. An additional $10 million 
capital expenditure was made for the development of the 
wet process plant. Further capital expenditure 
investments will be made on an on-going basis to 
increase the combined wet and dry fibre production to 
the full planned level of 50,000 tonnes per year.
The second phase involves construction o f a magnesium 
metal production plant facility with an annual capacity of 
150 to 200 million pounds o f magnesium metal. The total 
capital cost o f the plant and facility will be in the order of 
US$600 million. The first production of magnesium metal 
is planned for 2003. Upgrading the Cassiar plant site for 
chrysotile fibre production is the first stage of the 
development
The metal w ill be produced from the existing stockpile of 
serpentine ore on surface, which contains some 20 
million tonnes o f serpentine grading 23.5% magnesium 
metal. The cleaned serpentine from the production of 
chrysotile asbestos is ideal material for the extraction of 
magnesium metal. The surface ore reserve is sufficient to 
support a magnesium metal plant production rate of 150 
million pounds of magnesium metal annually for over 50 
years. In addition, there are underground mine reserves of 
an additional 18,247,000 tonnes.
Cassiar Mines and Metals Inc. has carried out preliminary 
engineering and economic investigations and tests to 
interpret requirements for the plant.
Approximately 40 workers from northern B.C. and the 
Yukon have been hired to work at the Cassiar plant site.



CLEAR LAKE PROPERTY

U n i t e d  K e n o  H i l l  M i n e s  L t d .

Presiden t and  C h ie f Executive O ffice r: G e ra ld  G au th ie r

C orporate headquarters
8* F loor, 35 0  Bay S treet 

Toronto, O n ta r io  M 5 H  2S6

Phone  (4 16 )360 -557 5

Fax (416) 360 -4419

C la im s in the C lea r Lake area w ere  first staked in 1965, 

fo llow ing  d iscovery  o f  the  Faro o re  body, 80  km  to the 

southeast. Pre lim inary p rope rty  exp lo ra tion  fo llow ed  by 

drilling  w as carried out, bu t the c la im s w ere  ? !iow ed  to 

lapse. In 1974, a synd ica te  o f  C onw est com pan ie s  

(Ch im o  G o ld  M in e s  L im ited, C on so lid a ted  C anada  Farday 

and International M o g u l M in in g  Ltd.) and  Teck C o rp  Ltd. 

restaked a large c la im  b lo ck  in the area. U.S. Steel (Essex 

M e ta ls  Lim ited) acqu ired  the Teck  interest in 1975 and 

fo rm ed the M acm illan  Jo int Venture, w h ich  condu cted  

exp lo ra tion  and drilling. In 1978, the C le a r Lake massive 

su lph ide  depos it was d iscove red  by d r illin g  one  109-m 

hole. A dd it io n a l d rilling  w as ca rr ied  ou t from  1979 to 

1984. G e tty  Canada M e ta ls  Ltd. acqu ired  C onw est 

Synd ica te 's interest in 1980. In early  1988, Tota l Erickson 

Resources m erged w ith  G e tty  Resources to  fo rm  Total 

Energold Co rp . In late 1989, Total Energo ld pu rchased  

Conw est's  interest in the p rope rty  to h o ld  a 79.6%

Location

70  km  east o f  Pe lly  C ross ing

Ownership

U n ite d  K en o  H ill M in e s  Ltd.

Commodities .  , .. . . . . . . . .

Z in c , lead , s ilver

Ore type
Su lph ide

Drill-indicated reserves
6.1 m illio n  t o n n e s _______ r________

Z inc: 11 .34% _________________

Lead: 2 .15% __________________________

Silver: 40 .8%

interest, w ith  a subsid ia ry  o f U.S. Steel C o rp . ho ld ing  the 

o the r 20.4% . Total Energold then added  m ore  C lea r Lake 

c la im s to the p roperty.

In 1991, Total Energo ld announced  a jo in t venture w ith  

M itsu i K in zo ku  Resources o f  C anada  Ltd., a w ho lly  

o w ned  subs id ia ry  o f  M itsu i M in in g  & Sm elting o f Japan. 

M itsu i a cqu ired  a 19.375%  interest in the p rope rty  fo r a 

cash paym ent o f  C $1 .55  m illion. It a lso  had an op tion  to 

increase  its interest in the p rope rty  to 70% by m aking 

add it ion a l cash paym ents tota lling  C $2 .45  m illio n  and by 

fund ing  C $5 .3 3  m illion  in exp lo ra tion  over the next four 

years. Energo ld  w as the opera to r and w ou ld , under 

certa in  cond ition s , retain a 10%  net profits roya lty and 

30%  w o rk ing  in te re s t A t  the sam e time, Total Energo ld 

pu rchased  U.S. Steel's interest in the p rope rty  for 

US$1 m illion .

U n d e r the Energo ld and M itsu i Jo int Venture, add itiona l 

drilling, geophysics, m apping, trench ing  and so il sam pling  

w ere  ca rr ied  o u t be tw een  1991 and 1993. A  tota l o f  19



CLEAR LAKE PROPERTY

drill ho les to ta lling  4 ,5 00  m w ere  d rilled  in 1991, in 

con junction  w ith  geophysica l surveys. The 1992  program  

consisted  o f d iam o nd  drilling  (3,100 m), m app ing, so il 

geochem istry, lin e  cu tting  and geophysica l surveys. Six 

holes, tota lling  1 ,456 m, were drilled  in  1993. Base line 

env ironm enta l stud ies w ere conducted .

The jo in t ven tu re  agreem ent w as term inated and  in 

O ctobe r, 1999, U n ited  Keno H ill M in e s  Ltd. annou n ced  

that they had a cqu ired  the C lea r Lake p ro pe rty  from  

Energold M in e ra ls  Inc.

PROPERTY S U M M A R Y

The C lea r Lake property , on NTS m ap sheet 105L, is 

located 70 km east o f  Pe lly  C rossing and  abou t 110 km 

northw est o f  Faro. There is a w in te r road  to the p rope rty  

from  Pe lly  Crossing . The p rope rty  consists o f 6 3 6  claims.

GEOLOGY, M INEROLOGY AND ORE 
RESERVES
The C le a r Lake deposit is a shale-hosted stratiform lead, 

z in c  and  silver massive su lph ide  deposit located in a fault- 

bounded  w edge  o f D evono-M iss iss ipp ian  Earn G ro u p  

shales, im m ature  sandstones and  m inor exhalites. The 

p rope rty  is b isected by the T intina FaulL The m ain deposit 

consists o f  a 1,000-m lon g  by 120-m w id e  s igm o ida l­

shaped su lp h id e  body  that consists m ostly o f lam inated 

and  fram bo ida l pyrite. O th e r  m inera ls in c lude  galena, 

sphalerite, barite, siderite  and ca lc ite . The deposit is 

fo lded, fau lted  and overturned.

D rill- ind ica ted  reserves consist o f approx im ate ly 

3 0  m illion  tons o f m assive su lph ide, m ostly pyrite, 

in c lud ing  6.1 m illion  tonnes (5.53 m illion  tons) grading

11.34%  z inc, 2.15%  lead  and  40.8%  silver, using a cu to ff 

grade o f 7% com b ined  zinc-lead.



DIVISION MOUNTAIN PROPERTY

C a s h  R e s o u r c e s  L t d .

President: Robert C a rn e

Corporate headquarters
# 1 0 1 6 -5 1 0  W est H asting s S treet 

V ancouve r, British C o lu m b ia  V 6 B  1L8

P h o n e  (6 0 4 )6 8 3 -1 6 1 0

Fax (604) 68 8 -2 578

PROJECT STATUS

Location

90  km  north -northw est o f  W h iteho rse

Ownership

Cash  Resou rces Ltd.
—  - ■ ■ . . . . . .  ■ ■ ■

Commodity
H igh  vo la t ile  b itum inou s B co a l

Drill-indicated raw coal reserves
52 .9 million tonnes

'■ •. . ’V'* *'* *• *

O pen -p it, 3 6 5  days p e r year

Proposed mining method

Proposed processing method
W ash ing  p lan t, 36 5  days pe r yea r

Proposed adjoining development
2 0  M W , in dep end en t p ow e r p lan t

Potential employment
3 4 0  p e o p le

Th ree  coa l seams w e re  m ap ped  by D .D . Ca irnes o f the 

G e o lo g ic a l Survey o f  C anada  in 1907. The seams are 

expo sed  in the Teslin C reek  cut, 2 km  north o f  D iv is ion  

M oun ta in ; an add it ion a l co a l o ccu rren ce  w as loca ted  by 

C a irn es near the base  o f  the eastern flank o f  Red Ridge, 

app rox im ate ly  5 km no rthw est o f  the Teslin C reek 

show ings.

The D iv is ion  M o u n ta in  coa l p ro p e rty  is currently  held 

under territoria l coa l lic en ce s  and coa l leases tota lling 

3 ,223 square km, o w n e d  by C ash  Resources Ltd. A  fie ld 

program , inc lud ing  lin e cu tting , geophysics, excavator 

trench ing , hyd ro log ica l su rveys and d iam ond  drilling, was 

funded  by Cash Resou rces Ltd. and  m anaged by Archer, 

C a th ro  and A ssoc ia tes (1981) Ltd. from  1992 to 1998. 

Large d iam eter d ia m o n d  d rillin g  has tota lled 10,558 m in 

64  ho les. Extensive env ironm en ta l, a rchaeo log ica l and 

so c io lo g ica l studies have  a lso  been  ca rried  out.

The p rope rty  w as op t io n e d  to U s ib e lli C o a l M in e  Inc. o f 

A laska  in N ovem be r, 1988. In the spring o f  1999, U s ib e lli 

ca rr ied  ou t a p rog ram  o f excavation  trench ing  and  20 

reverse c ircu la tion  drill ho les tota lling  1 ,874 m. C o a l 

m easures w ere  d iscove red  in  a p rev ious ly  und rilled  area, 

10 km  east o f  D iv is io n  M oun ta in . U s ib e lli d ropp ed  its 

o p t io n  due  to p reva iling  therm al co a l m arket cond itions, 

desp ite  the h igh exp lo ra tion  poten tia l o f the p ro jecL

PROJECT S U M M A R Y

The D iv is io n  M o u n ta in  coa l depos it is lo ca ted  on ly  20  km 

from  the m ain e le c tr ica l d istr ibu tion  grid fo r the Yukon 

and 28 0  km by h ighw ay from  a d e ep  sea po rt at 

Skagway, A laska. C u rren t access in to  the p rope rty  is by a 

31-km four-w heel d rive  road, leav ing the K lond ike  

H ighw ay  at B raebum , Yukon. The co a l at D iv is io n  

M o u n ta in  is s im ila r to o r  be tter than the qu a lity  o f most 

British C o lu m b ia  e xp o rt therm al coa ls.



D IV IS IO N  M O U N T A IN  PROPERTY

GEOLOGY, EXPLORATION AND ORE 
RESERVES
C o a l o ccu rs  in at least 14 m ajor seams at D iv is ion  

M oun ta in  w ith in  a 50-m stratigraphic interval nea r the 

base o f  the U p p e r Jurassic Tanglefoot Form ation . 

Aggregate coa l th ickness (in seams greater than one  

m etre th ick) ranges up to 32  m. A n  unaudited, p re lim ina ry  

resource ca lcu la tion  has been  m ade using a cross- 

sectiona l m od e llin g  m e thod  conform ing w ith  the 

standard ized  coa l reporting  system deve loped  by the 

G eo lo g ica l Survey o f  Canada. Indicated reserves cu rren tly  

stand at 52 .9 m illio n  tonnes o f  near surface high vo la tile  

b itum inous coa l w ith  a stripp ing ratio  o f 3.5 bank cu b ic  

metres o f  w aste pe r tonne o f  raw coa l. W ashab ility  tests 

ind icate  that a high qua lity  export coa l su itab le  fo r 

e lec tr ic  pow er generation  can be  p rodu ced  w ith  an 8% 

total m oisture con ten t and averaging 12.2%  ash, 27.6%  

vo la tile  matter, 52.1%  fixed  carbon and .046%  su lphur 

w ith  a ca lo r if ic  va lue  o f  6 ,170  ca lories/gram  (11,018 Btu/ 

pound) on an as-received basis.

PRO D U CTIO N  PLANS
Results o f  coa l analysis suggest that D iv is ion  M oun ta in  

coa l is idea lly  suited for thermal pow er generation w ith 

characteristics com parab le  to A lbe rta  h igh vo latile 

b itun im ous coa ls used to generate over 90%  o f the pow er 

needs o f that province. The coa l is a lso  su itab le fo r supp ly 

to the rap id ly  expand ing use o f Pu lve rized  Coa l Injection 

(PCI) techno logy in Japanese and  Korean steel industries. 

Cash  Resources has com p le ted  env ironm enta l baseline 

data co llec tion  requ ired for the deve lopm en t o f  the coal 

reserves w ith  an associated 20  m egaw att m ine-mouth 

e lectrica l generating fac ility  using m ine-run and waste coal.



DUBLIN GULCH PROPERTY

N e w  M i l l e n n i u m  M i n i n g  L t d .

P re s id e n t G o rd o n  Lister

C orporate headquarters
#360, R131-757  W e s t  H astings Street 

Vancouver, B ritish  C o lu m b ia  V 6 C  1A1

Phone  (6 0 4 )9 8 8 -7 2 1 4

Fax (604) 988-0781

PROJECT STATUS

Bankab le  feas ib ility  study co m p le te , perm itting  

nearing  co m p le t io n

Location

4 0  km  north  o f  M ayo

Ownership
N e w  M ille n n iu m  M in in g  (100%  o w ned  by First 

D y nasty M in e s )_________________________________

Commodity
G o ld  (tungsten)

Ore type
G o ld  in q u a rtz  ve ins

Geological resource
98 .9  m illio n  tonnes ______________________

G old: 1.1 9  g ra m s /to n n e ________________________

Mineable reserve
50 .4  m illio n  tonnes con ta in ing  1.5 m illio n  o un ce s  

go ld  __________________________________

G o ld : 0 .93  gram s/tonne_________________________

Mining method
O pen-p it, 150 days p e r year______________________

Processing method
H eap  leach , 36 5  days p e r year

Mine life
10  years

Employees
179

Housing
C am p

Power
4  M W , g rid  o r  on-site d iese l

P lacer go ld w as d iscove red  in H aggart C reek  be low  

D ub lin  G u lch  in 1895 and  in  the D ub lin  G u lch  and the 

K lond ike  area in 1898. Schee lite  was id en tified  in the 

D ub lin  G u lch  p lace rs in  1904  and  lo d e  go ld  was 

d iscovered  in 1907. The h isto ry  o f hard rock  exp lo ra tion  in 

the D ub lin  G u lch  area is com p lex . The g round was 

exp lo red  in 1970  by  a subs id ia ry  o f  P la ce r D o m e  In c , 

p rim arily  look ing  fo r lo d e  go ld  depos its  in the intrusive 

rocks. Q ueenstake  Resou rces Ltd. a cqu ired  g round  in the 

area in 1977 and o p t io n e d  the ir ho ld ings to Ivanhoe 

G o ld fie ld s  Ltd. in 1991. Ivanhoe d iscove red  an in tru s ive

hosted po rphyry  go ld  depos it and granted an o p tio n  to 

A m ax  G o ld  Inc. to earn a 50%  interest ' the D ub lin  

G u lch  property . A m ax  drilled  46 reverse c ircu la tio n  ho les 

tota ling 5,651 m in 1992, in  add it ion  to extensive rock 

and so il sam pling, bu t de c id ed  to d rop  the op tion . 

Ivanhoe G o ld f ie ld s  d rilled  an add itiona l ten reverse 

c ircu la tion  ho les (2 ,078 m) du ring  1993 and  ca rried  out 

base line env ironm enta l stud ies in c lud ing  hydro logy, 

m eteoro logy, w ater qua lity  and w ild life  m on itoring . In 

1994, Ivanhoe G o ld f ie ld s  Ltd. be cam e a w ho lly  ow ned  

subsid ia ry  o f First D ynasty  M in e s  Ltd. In 1995, 2 4 ,400  m 

o f  d rilling  (151 holes), m eta llu rg ica l testing, eng ineering  

and e co n o m ic  stud ies w ere  ca rried  o u t  In 1996, Ivanhoe



D U B LIN  G U LC H  PRO PERTY

G o ld fie ld s  changed  its nam e to N e w  M ille n n iu m  M in in g  

Ltd. D uring  1994, the com pany  co m p le ted  11,418 m o f 

reverse c ircu la tion  and  d iam ond  drilling, 3 8 0  m o f 

exp lo ration  trench ing , 233 geo techn ica l test pits and 700 

soil samples. A  bankab le  feas ib ility  study has been  

com p le ted  on  the property, and p ro jec t pe rm itting  is at 

an advanced  stage, a lthough the p ro jec t is cu rrently  on 

ho ld  pend ing  h ighe r gold prices.

PROJECT SUMMARY
The D ub lin  G u lch  pro ject is an advanced  exp lo ra tion  

pro ject cove ring  a low-grade, bu lk  tonnage intrusive- 

hosted go ld d epo s it loca ted  4 0  km  northeast o f M ayo , 

Yukon. The p ro p e rty  is access ib le  by an a ll-w eather road. 

A  bankab le feas ib ility  study has been  com p le ted  and  an 

Initial Environm enta l Evaluation report was subm itted  to 

the federal governm ent in 7996. The com p any  has 

invested m ore than U S$10  m illion  to b ring  the D ub lin  

G u lch  pro ject to the deve lopm ent stage and  has signed a 

fram ework agreem ent w ith  the First N a tio n  o f N a  C ho  

N y 'a 'k  Dun. Further deve lopm ent is on  h o ld  pend ing  

higher gold prices.

GEOLOGY, MINERALOGY A ND ORE 
RESERVES
The deposit is hosted in and a round the C re taceous 

Dub lin  G u lch  granod io rite  stock. M in e ra liza t io n  is found 

in sheeted, low  su lph ide  quartz veins con ta in ing  go ld and 

bismuth a long  the north  side o f  the in trus ion, scheelite  

skarn zones a round  the margins, and in aurife rous quartz- 

arsenopyrite ve ins in the in trusion and  in the host rocks. 

G o ld  occu rs as native gold in gangue o r assoc ia ted w ith 

bismuth m inerals, w ith  lesser am oun ts o f go ld  con ta ined  

in arsenopyrite.

The main ore zo n e  is the Eagle, w ith  an estim ated 

resource o f m o re  than three m illion  o unces o f gold. Three 

other zones o n  the property, the O live , Sham rock and 

Steiner zones, con ta in  sim ilar go ld  m inera liza tion .

The m ineab le  go ld  reserve at D ub lin  G u lch  (from the 

1997 feas ib ility  study) is 1,510,000 ounces go ld  out o f a 

total estim ated resource  o f 3 m illio n  o unces o f  gold. The 

total m ineab le  reserve (proven and p robab le ) is

50.4 m illion  tonnes at 0.93 g ram s/tonne go ld  ou t o f a 

total geo log ica l resource  o f 98 .9 m illion  tonnes grad ing

1.19 gram s/tonne.

PR O D U C TIO N  PLANS
A lthough  in ferred reserves ind ica te  that a large open -p it 

m ine  w ith  w e ll ove r 100 m illion  tonnes m ay be  poss ib le , 

the cu rren t c o n cep t is to in itia lly  d e ve lop  a h igher grade 

co re  o f  app rox im ate ly  50  m illion  tonnes grad ing

1.19 gram s/tonne go ld  o r better.

H igh ligh ts from  a bankab le  feas ib ility  study co m p le ted  by 

Rescan Engineering Ltd. inc lude:

G o ld  recovery 79.6%

N et recoverab le 1.2 m illion  oun ce s  o r 

36 ,560  kg

S triop ing ratio 0.8:1 (waste to ore)

Throughput rate 35 ,000  tonnes pe r day

(seasonal)

Average annua! p roduction 135 ,000  o unces p e r year

Initial cap ita l cost U S$1 06 .7  m illion

Average cash p rodu ction  cost US$221  pe r o u n ce  

(in c lud ing  rec lam ation)

It was suggested in the feasib ility  study that us ing a larger 

haul fleet, con tract m ining, o p tim iz in g  the c ru sh ing / 

convey ing  c ircu its, and op tim iz ing  the heap-leach pad 

construction  and opera tion  w ou ld  im prove  the p ro jec t 

econom ics, as w ell as increasing the m ineab le  reserves.

The m ine w ou ld  consist o f an open  p it in the Eagle Zone , 

m ined at 20 ,000  tonnes per day p rodu c ing  10 ,000  tonnes 

per day m ine waste rock. Based on  50 m illion  tonnes o f  

reserve, the m ine  w o u ld  have a life expec tan cy  o f 

app rox im ate ly  10 years. O re  w ou ld  be crushed and  

conveyed  o r trucked to a cyan ide  heap  leach pad 

Pregnant so lu tion  w ou ld  be p rocessed  using an 

adso rp tion -deso rp tion  gold recovery  (AD R) m e thod  and 

the resu lting go ld  co lle c ted  w ou ld  be pou red  in to  do re  

bars on  site.

A  1997  agreem ent be tw een First D ynasty  M in e s  Ltd. and 

C o rnu co p ia  Resources Ltd. for C o rn u co p ia  to acqu ire  

N ew  M ille n n iu m  M in in g  was cance lled . N ew  M ille n n iu m  

M in in g  Ltd. is in the advanced  stages o f env ironm enta l 

perm itting. W h ile  the feas ib ility  study co n c lu d ed  that 

D ub lin  G u lch  w o u ld  have a cash cost o f p rodu ction  

be low  the average o f N o rth  Am e rican  producers, the 

current go ld  p rice  has m eant that the pro ject is cu rren tly  

unfeasib le, and is on  hold.



FARO PROPERTY

D e l o i t t e  &  T o u c h e  I n c

(Interim Receiver)
BCE Place, Suite 1400, 181 Bay Street 
Toronto, O ntario M5J 2V1

Phone (416)601-6150
Fax (416) 601-6390

G r u m  D e p o s i t

Commodity
Zinc, lead, silver, gold

Ore type
Sulphide__________ ___________

Geological resource
30.8 million tonnes

Lead: 3.1%______________________

Z in c  4.9%_____________________

Silver: 49 gram s/tonne

Mineable reserve

16.9 million tonnes

Lead: 3.0% ____

Zinc: 4.9%_______________________

Silver: 47  gram s/tonne

G r i z z l y  D e p o s i t

Commodity
Lead, zinc, silver, gold

Ore type 
Sulphide

Geological resource • • .*• * . ry;, ; ■' •i
21356 ,000  tonnes

Lead: 5.54%
• *'• • V. • • .

Z in c  7.33%

Silver 81.10 gram s/tonne
i • * t-’i*4 • :

Gold: 0.87 gram s/tonne '■ t

Mining method
Will be  underground

PROJECT STATUS

Inactive
/-' *• '

S w i m  D e p o s i t

Commodity
Lead, zinc, silver

Ore type
Sulphide

Drill indicated resource
4.75 million tonnes

Lead: 3.8%

Z in c  4.7%

Silver 42 gram s/tonne
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The Faro area lead-z inc deposits are loca ted  in the A n v il 

M oun ta in  Range w ith in  the Se lw yn Basin, im m ed ia te ly  

northeast and ad jacen t to the T intina Trench. The age o f  

the stratigraphic sequence  in the A nv il d istrict ranges from  

late Precam brian to Perm ian. The su lph ide  depos its  are 

located in a 150-m th ick  stratigraphic interval stradd ling  

the M L  M y e  fo rm ation  and the Vangorda Fo rm ation  

c o n ta c t  M ine ra liza t io n  is one o f  two types; m assive 

su lph ides and qua rtzo se  d issem inated su lph ides. The 

C re taceou s granod io rite-quartz m onzon ite  A n v il ba tho lith  

in truded and  up lifted  the sed im entary package.

There are five m ajor lead-zinc deposits in the Vangorda  

p lateau area. From  northw est to  sou theas t they are Faro, 

C rum , Vangorda, G r iz z ly  (form erly ca lled  the D y  deposit) 

and Sw im . The status o f  each depos it is as fo llow s.

Vangorda m ined  ou t

Faro m ined  o u t .

C rum open-p it m ine, 4 to 5 years o f reserves

left

G r iz z ly advanced  exp lo ra tion  stage, w o u ld  be

m ined  by  underground m ethods

Sw im undeve loped

P rospecto r A l Kulan d iscovered  and  staked the Vangorda 

lead-zinc deposit in 1953. The p rope rty  w as o p t io n e d  to 

Prospecto r A irw ays, and d iam ond  drilling  be tw een  1953 

and 1955 w as carried  out. Kerr-Add ison M in e s  L im ited 

eventually a cqu ired  Prospecto r A irw ays, bu t in terest in the 

p rope rty  w aned  for a num ber o f years becau se  o f  

depressed metal p r ice r, de c lin in g  metal m arkets and  the 

rem oteness o f the area.

In 1962, Kerr-Add ison resum ed exp lo ra tion  in the 

Vangorda plateau area, and  the Sw im  lead-z inc deposit, 

e ight km southeast o f  Vangorda, was d iscovered  in 1963. 

A t the same time, D ynasty  Explorations, under the 

d irection  o f  Dr. A a ro  Aho , com m enced  a de ta iled  

exp loration  program  on several c la im  groups in the Faro 

area in 1964 and d iscove red  the Faro lead-zinc d epo s it in 

1965. Cyprus Anv il, a jo in t venture be tw een  C yp ru s  

M in e s  (60%) and D ynasty  (40%), was fo rm ed  in 

D ecem ber, 1965 to deve lop  the Faro deposit.

A nv il M in ing  C o rpo ra tion  (later Cyp rus A n v il M in in g  

Corpora tion) com m enced  open-p it m in ing ope ra t io n s on

the Faro  lead-z inc depos it in  late 1969 at rates o f  up to

10 ,000  pe r day. The m ine  w as o ffic ia lly  op ened  on 

January 28, 1970. The m ine  w as open  from  1909  to 

1982.

In 1973, the G ru m  lead-z inc deposit w as d iscovered  by  a 

jo in t ven tu re  betw een AEX  M ine ra ls  and  Kerr A dd ison  

w h ile  testing a gravity anom aly. Cyp rus A n v il M in in g  

C o rp o ra t io n  pu rchased the C ru m  p rope rty  in 1979.

C on cen tra te  p rodu ct ion  from  the Faro depos it w as halted 

in 1932 becau se  o f fa lling m eta l prices, low  productiv ity , 

h igh ope ra ting  costs and the added burden o f  the deb t 

load  b rough t abou t by expansion . Betw een June, 1983 

and  O c tob e r, 1984, som e ope rvp it waste stripp ing 

ope ra tion s w ere carried out, bu t p roduction  ceased  

co m p le te ly  by the end o f  1984.

The A n v il Range m ineral assets o f  C yp ru s Anv il, in c lud ing  

the C ru m  and G r iz z ly  deposits, w ere acqu ired  in 

N ovem ber, 1985 by a p redecesso r partnersh ip  o f Curragh 

Inc. Cu rragh  resum ed ope ra tion s at the Faro m ine  in the 

spring o f  1986 and m ade its first sh ipm ent o f 

concen tra tes in June, 1986. In 1989, deve lopm en t o f  the 

Vangorda  P lateau was begun w ith  stripp ing o f  the C ru m  

and Vangorda  deposits. O re  rem oval com m enced  at the 

Vangorda  p it and supp lem ented  the m ill feed. O re  

rem oval from  the C rum  pit con tinued , bu t was not 

sign ificant.

Curragh carried  ou t an extensive program  o f su rface 

drilling  on  the C ru m  depos it to de lineate reserves and 

ob ta in  sam ples for m eta llu rg ica l testing in p reparation  for 

p rodu ction . Preparation o f the G rum  deposit fo r m in ing  

co m m e n ced  in 1989.

In early  1990, an underg round ope ra tion  was in itia ted  just 

sou thw est o f the Faro p it from  a porta l in the pit. This 

ope ra tion  c lo sed  in O ctobe r, 1992 after m in ing

1.8 m illio n  tonnes o f ore.

In 1991, Curragh began stripp ing  the C ru m  deposit. A s  o f 

O c tobe r, 1991, the total waste requ iring  stripp ing from 

C ru m  w as 193.2 m illion  tonnes for a stripp ing ratio  o f 

6.70:1. The ore reserves in the Faro pit w ere  exhausted in 

August o f  1992 and  rem nant o re  was sa lvaged by early 

1993.

In late 1992, su ffic ient str ipp ing  in the C ru m  open-p it had 

been d o n e  to expose  the top  o f the C ru m  deposit and to 

extract som e  15,000 tonnes o f  m inera liza tion  for testing 

in the Faro concentrator. A fte r  rem oving 21 .4 m illion  

tonnes, C ru m  stripp ing w as suspended in D ecem ber,

1992.
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M odified  from an A nvil Range M ining Corporation figure.
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A ll m in ing  ope ra tion s ceased  in Ap ril, 1993  due  to  low  

m etal prices. Curragh w as fo rced  in to  rece ive rsh ip  by  its 

creditors.

A nv il Range M in in g  fo rm ed  in 1994  to a cqu ire  the Faro 

properties from  the rece ive r fo r a pu rchase  p r ice  o f 

$27  m illion . A  n ine-m onth  $75-m illion  pre-stripp ing and 

m ill re fu rb ishm ent p rogram  w as carried  o u t  A n v il Range 

M in in g  began  concen tra te  p rodu ct ion  from  the G rum  

open  pit in August, 1995  and  resum ed proc ;ction from  

the Vangorda  open  p it in Septem ber, 19 9 r  The first 

concentra tes w ere  sh ip ped  from  Skagw ay to A s ia  and 

Europe in Septem ber, 1995. The m in ing  ope ra tion  

ach ieved com m e rc ia l p rodu ct ion  on  N o vem be r 1, 1995.

By the end o f  1996, the Vangorda  p it w as m ined  out, and 

m in ing ope ra tion s w ere  su spended  becau se  o f  low  metal 

p rices and o th e r factors, in c lud in g  low er head  grades, 

m echan ica l p rob lem s in the m ill and  low er metal 

recoveries w h ich  co n tr ib u ted  to less than p lanned  

p roduction . The m ill con tin u ed  to p rocess low -grade 

stockp iles at 50%  ca p a c ity  until M a rch  31, 1997.

In February, 1997, A n v il Range M in in g  C o rp . announced  

the c lo s ing  o f a private p lacem ent o f  4.1 m illion  com m on  

shares for a total o f  $9 .4  m illion  w ith  C o m in co . A R M  also 

secured a $1 5  m illion  loan  at 8.5%  interest from  its 

princ ipa l shareho lder, C o m in co , in July, 1997. The loan 

was advanced  to A R M  in tw o  tranches.

Stripp ing o f  the G ru m  p it started in August, 1997. The 

m ine re-opened at fu ll p rodu ction  in N ovem ber, 1997  

and opera ted  until January 16, 1998, w hen  A nv il Range 

announced  that it p lanned  to  file fo r cou rt p ro tec tion  

from  cred itors. O n  A p r il 21, 1998, an in terim  rece iver was 

appo in ted  to rev iew  the com p any 's  assets.

O n  July 28, 1999, the Yukon  governm ent, D epartm en t o f 

Indian A ffa irs and N o rthe rn  D eve lopm en t (D IA N D ) and 

C o m in co  rece ived  the go-ahead to  form  a ho ld ing  

com pany that w ill con tro l the fixed assets o f  the Faro 

m ine. The ho ld ing  co m p an y  w ill p repare  the m ine fo r sale 

w hen m etal p rice s im prove. C o m in co  w ill have the first 

op tion  to ope ra te  the m ine, bu t if C o m in co  chooses not 

to exercise that op tion , the p rope rty  w ill be  active ly  

m arketed in o rde r to  fin d  ano ther buyer.

H ISTO R IC AL  P R O D U C T IO N

W h en  operating in 1989, the Faro operations supp lied  

3%  o f the western w o rld 's  z in c  and 5% o f its lead 

concentrates, m ak ing Curragh Resources, the ope ra to r at 

that time, the sixth largest z in c  p roduce r in the w orld .

ANVIL RANGE M IN IN G  CO RPORATION
P roduc tion  for the 14 m onths ended D ecem be r 31, 1996 

w as 345 ,700  tonnes o f  z in c  concentrate  and

186,000 tonnes o f  lead concentrate . From September,

1995  to D ecem be r 3 1 ,1 9 9 6 , A R M  loaded  25 sh ips fo r a 

total o f 383 ,000  d ry  m e tric  tonnes o f  z in c  concentrates 

and 181,000 dry m etric  tonnes o f  lead concentrates. The 

concentra te  tonnage equates to 566.9  m illion  p o u n d ' o f 

payab le metal. To p rodu ce  this am ount o f  concentrate,

28 .8 m illion  tonnes o f waste and 4.5 m illion  tonnes o f o re  

w ere m oved. The m ill p rocessed  4.8 m illion  tonnes o f  ore, 

at an average head grade o f 5.14%  for z in c  and 3.04%  

for lead. Recoveries in the m ill averaged 71.3% for z in c  

and 76.7%  for lead.

Concen tra tes w ere d ried  to approx im ate ly  7% m oisture  

be fore  be ing loaded  into spec ia lly  designed sh ipp ing 

conta iners for truck ing to the port o f  Skagway, A laska.

The lead and z in c  concentrates w ere  loaded  separate ly 

in to  pots w h ich  had a capac ity  o f 11-12 tonnes o f 

concentrate. Four pots co u ld  be carried  on  a tractor-trailer 

u n it  Concentrates w ere transferred to a storage bu ild ing  

p rio r to load ing on to  vessels for sh ipm ent to  sm elters in 

Europe and Japan.

Pow er for the G rum  project, 22 M W , was p rov ided  from  

the W hitehorse-A ish ih ik-Faro  grid.

The target recovery rates fo r the G ru m  open  pit were 

78%  for z in c  and 80%  for lead.

A nv il Range investigated the feas ib ility  o f bu ild ing  a 

crush ing and  grind ing unit ad jacent to the G rum  site and 

transporting the ground o re  by slurry p ipe line  to the mill. 

They m ade sign ificant im provem ents to the m illing and 

concentra ting  facilities. Two 40-foot high co lum n ce lls 

w ere  added (the largest in the western world), a Provox 

custom  digita l con tro l system was installed, and 

im provem ents to the regrind c ircu it increased recovery.
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FARO M INE DEVELOPMENT

1953 V a n g o rd a  lead -z in c  d ep o s it  d iscovered  and  staked  b y  p ro spec to r AJ Kaulan.

1953-1955 P ro spec to r A irw ays o p t io n e d  the p ro p e rty  a n d  co n du c ted  d rillin g  program s.
: • . ■ ■ <■- s V: <■ ?.«t: !: • : -

■ •' .V ■ ■' ' '
1955-1962 Kerr-Add ison  M in e s  a cqu ired  the  p ro p e rty  bu t d u e  to  dep ressed  m eta l p rices, little  w o rk  w as

done. " - :
...... .. .
•.y:- •: '
• ..

1962 Exploration resumed. -V,

1965 Faro lead-zinc deposit discovered; a joint venture betw een Cyprus Mines and  Dynasty was
form ed to  develop the Faro d ep o sit j

1969 (late) O pen  pit mining of Faro pit com m enced (offical opening January 28 ,1970).
; . ■ ■■ • ' ' . . rj ■ ' _ £$£{ . ■ '

■ •1969-1982 Cyprus Anvil Mining Corporation operated the mine.

1973 Grum  lead-zinc deposit discovered. . •' '• '••• .
V : : . ■ • ’ ' ... ;■

1975 ' In March, a  tailings pond spill occurred when 245,000 cubic metres of tailings slurry
contam inated Rose Creek. ~ /  - • ' :

• . ; I ' - ' .- . ' £
1982 C oncentrate production halted. '

- • •• . • -
1983 Som e open-pit waste stripping operations was carried o u t (June, 1983 to O ctober, 1984).

1984 All production ceased completely by the  end o f 1984..

1985 Curragh Inc. acquired the property in 1985 and  resum ed operations in 1986.

1989 T he Faro operations supplied 3%  o f the western world's zinv and 5% o f its lead concentrates,
making Curragh Inc. the sixth largest zinc producer in the world.

1990 Underground mining a t Faro pit took place.

1991 • Stripping o f Grum deposit began. ..

1992 O re  reserves in Faro pit are exhausted; test work done on Grum deposit

1993 Mining operatic ns ceased due to low metal prices and Curragh was forced into receivership by 
its creditors. . . . . .

1994 Anvil Range Mining Corporation acquired the Faro property from the; receiver and resum ed 
production in August 1995, from Grum, then Vangorda. . ^ ^ ‘1 ...

• ■ .i "■ •: -• •.......... .. • ' ■  ■ • 7' •. ^. :
1996.,: Anvil Range Mining Corporation filed a decommissioning plan.

1996 By the  end  o f '1996^ the Vangora pit was m ined o u t but the mill continued to process low-grade 
' s to ck p ile  a t  50%  capacity until March, 1 9 9 7 .,. - . c .

•J- 1997 The m ine reopened at full production in November, 1997 and operated until January 16 ,1 9 9 8 .
.. ' .. f •• ■ ; 3» '• iV

1998 f O n  ApriT 2 1 /1 9 9 8 , an interim receiver w as appointed to review the com pany's assets. By 2000,
- •<. ‘V'-.Sv ; the  Faro property may be  m anaged by DIAND, the  Yukon goyem m entand  Com inco until a
;: ‘ > ;r- ' new  ow ner acquires the property. V
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R eclam ation  a n d  en v ironm en ta l w ork
In 1995, A n v il Range M in in g  filed  the Initial 

Com prehens ive  Abandonm en t Plan w ith  the Yukon W ater 

Board. A nv il Range M in in g  accrued  the cost o f  

rec lam ation  and c lo su re  m on itoring at the rate o f  $0.42 

pe r tonne o f m ill feed.

To fund the c lo su re  and  reclam ation costs, A n v il Range 

M in ing , after nego tia ting  w ith D IA N D , estab lished a 

Reclam ation Secu r ity  Trust (RST). Payments to the RST 

w ere m ade under the prov is ions o f a form ula tied to the 

p rice  o f  z in c , w ith  a m in im um  quarterly paym ent o f 

$175 ,000  be ing  requ ired  subject to ava ilab le cash flow. 

The fund is m anaged by  an independen t trustee, w ho  

obta ins in dependen t investm ent counse l for investm ent 

decisions. There is a $ 100  m illion  cap on  the fund.

Tailings
In 1996, A n v il Range M in in g  a lso  filed  the Tailings 

Reprocessing Feas ib ility  Study. O ve r 50 m illion  tonnes o f 

flotation ta ilings accum u la ted  from  the Faro m ill ope ration  

from  1969 to 1992.

GRIZZLY DEPOSIT
The G r iz z ly  depo s it was d iscovered in 1976 by Cyp rus 

Anv il M in in g  C om p any  (C A M C ). For the next five  years, 

C A M C  drilled  52 ho les and deve loped a pre lim inary 

interpretation and  m ineral inventory. Curragh Resources 

acqu ired  the p rope rty  in 1985 and, betw een 1989 arid 

1991, drilled  an add it iona l 21 holes. In 1991, three holes 

w ere drilled  to test a fault in the D y  deposit, and five 

ho les w ere drilled  to test the path o f a p roposed  decline. 

Ten holes w ere d rilled  through overburden to test the 

proposed  porta l site. The D y  deposit was ren am ed  the 

G r iz z ly  depos it in 1996.

The G r iz z ly  depos it is s im ilar to the o ther deposits in the 

Faro area. It is a multi-layered, po lydefo rm ed, sedim ent- 

hosted sequence o f  exhalative, massive and d issem inated 

pyritic  su lphides.

There are tw o  m ain m inera lized  horizons:

• "A" horizon : re lative ly lead enhanced; and

• "B " horizon: re lative ly z in c  enhanced.

Co llective ly , the two ho r izon s are referred to as the "A B ” 

zone . The internal structure o f  the depos it is poo rly  

understood, bu t the cu rren t th ink ing is that the structural 

com p lex ity  know n to exist at Vangorda  and G rum  w ill be 

exh ib ited  at G rizz ly .

G eo lo g ica l reserves have been ca lcu la ted  by various 

parties. The m ost recent de term ination , by Curragh, by 

m eans o f  a po lygona l m ethod , suggests that the G r iz z ly  

depos it has p robab le  and poss ib le  reserves o f

21.3 m illion  tonnes grad ing 5.54%  lead, 7 33%  zinc,

81.1 gram s/tonne silver and  0 .87  gram s/tonne go ld using 

a 9% Pb+Zn cu to ff grade.

The ore reserves lie be tw een  app rox im ate ly  50 0  m and 

850  m be lo w  the surface. M in in g  w ou ld  be on ly  by 

underground m ethods. A dd it io n a l exp lo ra tion  is requ ired 

be fore  th is depos it w o u ld  be m ined.

Anv il Range com m iss ioned  a pre-feasib ility study in 1996 

for the G r iz z ly  project. It is estimated that the initial 

deve lopm ent and underground exp lo ration  phase w ill take 

27 months, cost approxim ately $26 m illion  and include 

driving tw in access ramps, drilling, m etallurg ical testing and 

a feasib ility  study. If a p roduction  dec is ion  results, shaft 

construction  w ou ld  take a further 34 m onths and cost an 

estimated $52 m illion, plus an add itiona l $27 m illion for 

new  and replacem ent m ine equipm ent. It is estimated that 

at a production  rate o f 1.5 m illion tonnes o f ore per year, 

the G r iz z ly  m ine's life w ou ld  be 11.5 years, w h ich  cou ld  

be extended by continued exp loration.

SWIM DEPOSIT
The Sw im  is the easternm ost o f five synsed im entary 

stratiform  lead-zinc-silver deposits lo ca ted  in an arcuate 

belt a long  the south flank o f the A n v il Batholith. The 

Sw im  depos it strikes northw est and  d ips about 25° 

northeast. D rillin g  in 1996 ou tlin ed  4.75 m illion  tonnes 

grading 4.7%  zinc, 3.8% lead and 42 gram s/tonne silver 

(using a 6%  lead + z in c  cutoff) w ith  m ino r coppe r and 

gold values, w ith in  an 18 m illion-tonne deposit o f massive 

su lph ides that is rough ly  460  m long  and 150 m w ide. 

Average th ickness is abou t 21 m, w ith  a m axim um  

th ickness o f  85 m.
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PROJECT STATUS
;* t. . .. f ".

Reserve de linea tion  o ng o in g

Whitehorsel

Location
160  km  northw est o f  W atson  Lake

Ow nersh ip

P a d f ic  R idge Fxp lo ration  Ltd. has an  80%  interest in 

ha lf o f  the property . W e lco m e  O p p o rtu n it ie s  has 

the  o th e r 20% . P a d f ic  R idge ow ns 100%  o f  th e  

rem a in ing  c la im s. .

Commodity
C oppe r, coba lt, go ld

O re type
Su lph ide

Drill-indicated reserves (preliminary estimates based on 
wide-spaced drilMioles)

15 .4  m illio n  tonnes, w ith in  w h ich  8 .2  m illio n  tonnes 

g rade (using a 1% co p p e r cu to ff)

C opp e r: 2.1%

Coba lt: 0.11%

C o ld :  0.73 gram s/tonne

M ass ive  su lph ide m ine ra liza tion  w as first d isco ve red  in 

the Fyre Lake area on  the p ro p e rty  in 1960 by Cass ia r 

Asbestos Co rpo ra tion , and  s in ce  then various com pan ie s, 

in c lud ing  A tlas Exp lorations (1966-67), A m ax  Potash 

L im ited (1976), W e lco m e  N o rth  M in e s  Ltd. (1980-81) and 

P lacer D om e Exp lorations (1990-91), have e xp lo red  the 

area. A  total o f  23 sha llow  packsa ck  (224 m) and 20  AX  

(1,423 m) drill ho les w ere  co m p le te d  du ring  this period .

In 1995, Pac ific  R idge (fo rm erly  C o lu m b ia  G o ld ) o p tio n ed  

the co re  g roup o f c la im s from  W e lco m e  O p p o rtu n it ie s  

Ltd. and, by 1997, had  acqu ired  80%  interest in the 

c la im s by spend ing $6  m illio n  ($3 m illio n  to  earn 50%  

and an add itiona l $3 m illio n  to  earn up to 80% ). U p o n  a 

pos itive  feasib ility  study, W e lc o m e  O p p o rtu n it ie s  m ay 

e lec t to e ither arrange all p ro d u c t io n  financ in g  and  p lace  

the p rope rty  into p roduction , thereby in creas ing  its 

interest to 55%  w ith C o lu m b ia  re ta in ing a 45%  jo in t 

venture in te rest o r W e lco m e  m ay conve rt its interest to a 

2% N e t Sm elter Return Roya lty. P a c if ic  R idge fu lly  ow ns 

the rem ain ing 411 c la im s on  the  p roperty. D u r in g  1996

and  1997, the com pany  drilled  115 drill ho les and  has 

pa rtia lly  de fined a copper-coba lt-go ld  resource . A n  

e c o n o m ic  scop ing  study has been co m p le ted  and  

p re lim in a ry  m eta llurg ica l tests have been  ca rr ied  o u t  The 

co m p a n y  is seeking a jo in t venture pa rtne r to fin an ce  o n ­

go ing  exp lo ra tion  work.

PROJECT S U M M A R Y

The Fyre Lake p rope rty  is situated app rox im ate ly  160 km 

northw est o f W atson  Lake. It consists o f c la im s cove ring  

88  square  km in the Fin layson Lake d istric t im m ed ia te ly  

east o f  Fire Lake, a long  the N orth  R iver dra inage . The 

p ro p e rty  is 30  km southeast o f  the W o lve r in e  p ro ject o f 

Expatriate and A tna Resources.

GEOLOGY, MINERALOGY AND ORE 
RESERVES
The Fin layson Lake D istr ic t is underla in  by  a Late 

P a le o zo ic  m etam orphosed  vo lcano-sed im en tary  

assem b lage o f  the Yukon-Tanana terrane w h ich  is 

reg iona lly  bounded  to the sou thw est by the  T in tin a  Fault

mailto:jsbrock@istar.ca


FYRE LAKE PROPERTY

and to the northeast by  the Fin layson Lake fau lt zone . 

Copper-cobtm  bo id  m inera liza tion  is hosted by  a w ell 

deform ed and m oderate ly  m etam orphosed  ch lo r ite  to 

quartz-ch lorite sch ist sequence w h ich  is in terpreted to be 

a succession o f bas ic  to in term ediate flow s w ith  

in te rbedded tuffs and vo lcan ica lly-derived fine-grained 

sed im entary rocks be long ing  to the m idd le  un it o f the 

layered m etam orph ic  sequence. The ch lo r it ic  schist 

sequence is overla in  by a m icaceous quartz sch ist unit, 

w h ich  is in turn overla in by a th ick  sequence  o f  phyllite  o f 

the upper m etased im entary sequence.

The Fyre Lake p ro ject covers over 9 km  o f  favourab le host 

rocks w ith several geochem ica l-geophys ica l targets 

ind icative o f  vo lcanogen ic  massive su lph ide  

m inera lization. To date, the com pany  has fo cused  its 

attention to de lineating  the Kona depo s it (23 ,200  m  in 

115 holes).

The Kona depos it to date consists o f  tw o  paralle l 

northwest-trending zones o f  copper-coba lt and go ld 

massive su lph ide m inera liza tion  found in ho rizon s w ith 

th ickness from  e ight to 40  m over a length o f 1 ,500 m 

and w idth o f  25 0  m. M assive  su lph ide  m inera liza tion  in 

the Kona deposit consists o f  pyrite, cha lcopyrite , 

pyrrhotite and sphalerite, w h ile  sem i-massive su lph ide  

m inera lization consists o f th in ly-lam inated pyrite, 

cha lcopyrite  +/- pyrrhotite w ith in  a lternating lam inae o f  

very fine-grained s iliceous ch lorite  sch is t  Banded and 

massive m agnetite layers host trace to 10% su lphides, 

usually cha lcopyrite , pyrite and rarely bornite.

Pre lim inary estimates by Pac ific  R idge m anagem ent show  

the Kona deposit to conta in  15.4 m illion  tonnes w ith in 

w h ich  8.2 m illion  tonnes grade 2.1%  copper, 0.11%  

coba lt and 0.73%  gram s/tonne gold, using a 1.0% copp e r 

cut-off. The u ltim ate s ize  o f  the Kona depos it rem ains to 

be drill tested. Tw o add itiona l large targets rem ain to be 

exp lored by drilling.

M INE PLAN

The com p any  com m iss ioned  a p re lim ina ry  resource 

estim ate fo r the Kona depos it w ith  the northw est po i tion 

o f  the depo s it ho ld ing  poten tia l fo r open -p it m in ing  and 

the  de epe r southeastern extension be ing  a prospective  

unde rg round  target.

P re lim inary  scop ing  by a m ajor independen t eng ineering 

firm  ind ica tes a 20  m illion  tonne resource w ou ld  be 

econom ic , ha lf o f w h ich  cou ld  be  m ined  by open-p it and 

ha lf b y  underground m ethods. The study assum es a 

reserve o f  10 m illion  tonnes o f open-p it ore grad ing 2.0% 

copper, 0 .7  gram s/tonne go ld  and 0.12%  coba lt and a 

further 10 m illion  tonne reserve to be m ined  underground 

at a grade o f 3.0%  copper, 1.0 g ram s/tonne go ld  and 

0.12%  c o b a lt  The study was based on  m etal p rices o f 

US$1 copper, U S$10  pe r p ound  coba lt and U S$365  per 

o u n ce  go ld . The depos it is p resum ed to b e  m ined  at a rate 

o f  6 ,700  tonnes per day or 2.2 m illio n  tonnes pe r year. 

M in in g  w ou ld  y ie ld  app rox im ate ly  95 m illion  pounds o f 

copper, 3.5 m illion  pounds o f  coba lt and  37 ,000  ounces 

o f  go ld  annua lly  fo r the ten-year life. The study projects 

ope ra ting  costs o f $20 pe r tonne du ring  the open-p it 

phase and $36 per tonne during the underground phase. 

Initial cap ita l costs are pro jected to be $ 2 46  m illion, 

in c lud ing  $85  m illion  spec ifica lly  for on-site treatment and 

recovery  o f coba lt. A  further $27 m illion  w o u ld  be 

requ ired for underground m in ing operations.

P re lim ina ry  m eta llu rg ica l testwork by Lake fie ld  Research 

ind ica tes the massive su lph ide  m ine ra liza tion  is am enable 

to a two-stage standard flo ta tion  process, the first stage o f 

w h ich  w o u ld  invo lve the co lle c tio n  o f a c o p p e r go ld  

con cen tra te  w ith  recoveries estim ated at 90%  for copper 

and 70%  for gold. Concen tra te  grades range from  21%  to 

23%  co p p e r  and  10 to 15 gram s go ld /tonne . Tests 

suggest 50%  to  75%  o f the coba lt is recoverab le  in a two- 

stage pyrite concentrate .



GREW CREEK PROJECT

O w ne r: A . C a rlo s  

W h iteho rse , Yukon

Phone  i (867) 668-6309

PROJECT STATUS

A va ilab le  fo r op tio n

Location r'-.r ' •

35  km  w est o f  Ross R iver

Ownership ' j - '
A .  C a rlo s      ---------

Commodity
/*• -

Gold, silver >------------------------------------
Ore type

Geological reserve .

773 ,012  tonnes - __________________

Silver: 33 g ram s/tonne_______________________

G o ld : 8 .9  gram s/tonne_______________________

Proposed mining method

Open-p it, 365 days p e r year__________________

Processing method

Conven tiona l mill, d o re  bar, 365  days p e r year

Power

3 M W , on-site d iese l generation

H
The o rig ina l G re w  C reek  c la im s w ere  staked by  

W h iteho rse  p rospecto r A . C a r lo s  in 1983 and op t io n e d  

by  the M in can  JV  (Hudson  Bay M in in g  and M inera ls), 

w h ich  carried  ou t an extensive exp lo ra tion  program  from  

1984 to 1986.

In 1987, the c la im s w ere o p t io n e d  by N oranda, w ho  

subsequently  s igned a jo int-ven ture agreem ent w ith  

G o ld en  N evada Resources and  B renda M ine s . Results o f 

the 1987  program  triggered a f lu rry  o f  d a im s tak in g  and  

exp lo ra tion  ac tiv ity  in the area. A  large-scale exp lo ra tion  

program  con tinued  in 1988. In 1989, G o ld e n  N evada  

changed its nam e to G o ld n e v  Resources and renego tia ted  

the jo in t venture agreem ent to  g ive it a 100%  interest in 

the property.

In 1992, W hea ton  R iver M ine ra ls  took  an o p tio n  to 

condu c t an underground deve lopm en t program . This 

program  was expected  to con firm  grade, co n tin u ity  o f  

m inera liza tion  and  ground cond it io n s , and  w o u ld  have 

been  an im portan t step in p repa ring  the d epo s it fo r 

p roduction .

In April, 1992, W heaton  R iver M ine ra ls  app roached  the 

Yukon governm ent for financ ia l assistance in de ve lop ing  

the G re w  C reek  orebody. The governm ent ca rried  ou t a 

rev iew  o f  the inform ation supp lied  by W hea ton  River. 

There w ere several issues fo r w h ich  add itiona l in fo rm ation  

and analysis w ere requ ired in o rder to p rope rly  assess the 

near-term e conom ic  v iab ility  o f the G re w  C reek  deposit 

and the potentia l life o f the deposit. W hea ton  R ivers' 

p roposa l for conducting  underground exp lo ra tion  was not 

funded  and it subsequently d ropped  its op tion .

Y G C  Resources Ltd. o p t io ned  the p rope rty  in 1993. 

W hea ton  River M inera ls so ld  the Ketza R iver m ine  assets 

and know n reserves through Ketza R iver H o ld in gs to Y G C  

Resources. Ketza River H o ld in gs is a 100% -owned 

subsid ia ry  o f W heaton  R iver M ine ra ls  and was fo rm ed to 

cove r the assets o f the Ketza River M ine .

Y G C  com p le ted  a $150 ,000  d rilling  program  at G re w  

C reek  in 1995 and a 17 d iam ond-drill ho le  program  in 

1996. Y G C  term inated its op tion  agreem ent w ith  C a rlo s 

in January, 1997.



G R EW  CREEK PRO JECT

PROJECT SUMMARY.
The G rew  C reek  depos it can be m ined  by open-p it 

m ethods w ith  a stripp ing ratio  o f  9:1, waste to  ore. 

M eta llu rg ica l testing by N o randa  in 1988  ind ica ted  that 

recoveries o f 92%  to  94%  are poss ib le  using s im p le  

cyan ide  processing.

The G rew  C reek  p rope rty  is lo ca ted  app rox im ate ly  35 km 

west o f Ross R iver and  one  km  from  the R obe rt Cam pbe ll 

H ighw ay and the W h iteho rse  pow er grid. The p rope rty  

consists o f 332 c la im s and is ow ned  b y  A . C a rlo s  o f  

W hitehorse.

GEOLOGY, MINERALOGY A ND  ORE 
RESERVES
The G re w  C reek  ep itherm al go ld  d epo s it is hosted by 

Eocene vo lcan ic  and sed im entary  rocks depos ite d  in a 

pull-apart basin w ith in  the T in tina  Fault zone . The gold 

occurs in stockw ork  quartz ve in s and hydro therm al 

breccias cutting hydro therm ally  a ltered rhyolite.

In the main zone, rhyo litic  tuffs are ju x taposed  by an east- 

west fault against a cy c lic  sequence  o f  fluvia l sedim ents. 

The faulted con tact is partly in truded  by  a quartz-fe ldspar 

porphyry dyke. The pyroc lastic  rocks, dyke, fau lt and 

sedim ents all d ip  steep ly to the north. The vo lcan ic  rocks 

are hydrotherm ally altered to illite-quartz and illite-quartz- 

adularia assemblages, w ith  an outer p ropy lit ic  halo.

M ine ra liza tion  consists o f pyrite, m arcasite, arsenopyrite , 

cha lcopyrite , argentite, e lectrum , s ilver se len ides, galena 

and sphalerite. Fluorite is a lso present in the Tarn zone. 

G angue m inerals in c lude  quartz, adu laria, carbonates, 

and quartz pseudom orphs after ca lc ite . In the m ain zone, 

go ld  and silver o c cu r  as m ic ron-s ize  grains in cha lcedony  

stringer stockw orks and ad jacen t s ilic if ied  tuffs. There is a 

good  corre la tion  be tw een go ld  and  silver, w ith  a 

gold:silver ratio o f abou t 1:4 fo r ore-grade m inera liza tion , 

w h ich  occu rs in an e longated  zo n e  trend ing  west 

no rthw est The m inera liza tion  is strong ly anom a lous in 

arsenic and m ercury, but m ercury  show s on ly  a weak 

corre la tion  w ith  go ld  and silver. M o s t h igh m e rcu ry  values 

lie a long the fault, above  the go ld-silver zone.

Initial drilling on the main zo n e  gave a best in te rsection  o f

11.7 grams/tonne A u  and 150.9 gram s/tonne A g  across

31.4 m w h ile  the best section  exposed  in a trench assayed

3.6 grams/tonne \u  and 15.3 gram s/tonne A g  across 

13 m. The 1989 drilling focused on  the m ain zone , w ith 

the best ho le  return ing 10.5 gram s/tonne A u  over 13 m.

The Tarn zone , loca ted  2 km  to the east, consists o f 

quartz-fluorite -cha lcedony stockw orks and  lo ca lize d  

s ilic if ica tion  w ith in  a 900  x 100 m zo n e  o f  se ric it ized  

rhyo lite  dykes and tuff. The best assays w ere  150 pp b  Au  

across 2.0 m in a trench and 520  pp b  A u  over 1.5 m in a 

drill ho le .

P rospecting  in the area is d ifficu lt du e  to a th ick  cove r o f 

g lac ia l till. P lou ffe  (1989) show ed that go ld  is 

concen tra ted  in the silt- and  clay-size fraction  dow n  ice 

from  the G re w  C reek  deposit, bu t the com m on  

pa th finde r e lem ents Ag, Sb, A s  and H g  show  little 

co rre la tion  w ith  the go ld  d istribu tion .

In 1991, a trench in the K410  zone, 15 km  northw est o f 

the deposit, uncovered  in tense ly  iron-stained, h igh ly 

fractured ac id -leached  vo lcan ic  rocks. C a rlo s  excavated 

four hand  pits to bed ro ck  in 1992 and  encoun te red  

in tense ly  clay-altered Eocene  sed im ents w ith  hematite-rich 

bands. Sam ples from  the pits re tu rned anom a lous values 

o f  m ercury  and barium , and a heavy m inera l concen tra te  

from  45  kg o f g lac ia l till in Pit #2 assayed 9 ,320  pp b  Au.

The 1993 d iam ond  drilling  in te rsected strongly a ltered 

vo lcan ic  rocks beneath a zone  o f hydrotherm al a lteration 

exposed  in a surface trench.

The 1994  drilling  show ed that m ine ra liza tion  in the South 

Z o n e  consists o f  an extensive quartz-adu laria  stringer 

s tockw ork  o f low -grade Au-Ag values. The best 

in te rsections w ere 2.33 gram s/tonne Au  and  4.1 grams/ 

tonne A g  over 10.4 m. The South Z o n e  m inera liza tion  

appears to be connec ted  w ith the M a in  Z o n e  

m inera liza tion , but further drilling  be tw een  the tw o  zones 

needs to be  carried  out to con firm  this theory. D rillin g  in 

the M a in  Z o n e  con firm ed  earlier repo rted  grades. The 

best in te rsection  was 1.69 gram s/tonne Au  and

3.0 g ram s/tonne A g  over 24 m.

PRO D U CTIO N  PLANS
In 1989, O rca n  M ine ra l A ssocia tes estim ated geo log ica l 

reserves o f  773,012 tonnes grad ing 8.9 gram s/tonne Au 

and 33 .6 gram s/tonne A g  at a cut-o ff grade o f 0.2 grams/ 

tonne and  con ta in ing  a h igher grade reserve o f 

184,947 tonnes grad ing 12.1 g ram s/tonne Au.

Y G C  was p ropos ing  to m ine the G re w  C reek  ore and 

truck it 98 km to the Ketza R iver m ill for processing. The 

Ketza R iver m ill is a 320  tonne per day carbon-in-pu lp 

(CIP) m illing  com p lex . The Ketza R iver m ine operated 

from  1988  to 1990  and p rodu ced  100 ,000  ounces o f 

go ld  from  ox ide  ore.



HOWARD'S PASS (XY) PROPERTY

P l a c e r  D o m e  N o r t h  A m e r i c a

C orporate headquarters
#600, 1055 D un sm u ir Street

Box 49305

Bentall Postal Station

Vancouver, British C o lu m b ia  V 7 X  1L3

Phone  (604 )661 -1991

Fax (604) 661-3786

W e b  site w w w .pIacerdom e.com

PROJECT STATUS

Inactive

.v « .-i

Location

55  km  northw est o f C an tung .

Ownership
P lace r D om e  N o rth  A m e r ic a

Commodity 
Z in c , lead

O re  type 

Su lph ide

Geological reserve
(indudes Howard's Pass and Anniv deposits)

113.4  m illion  tonnes •-

Z in a  5.4%

Lead: 2.1% . a ';

P lacer D eve lopm en t Ltd., opera ting  as C anex  Placer, 

ca rr ied  out a reg iona l reconna issance  and grid 

geochem ica l and m app ing  program  in 1968, 1971 and 

1972. A fte r lead-z inc m inera liza tion  w as d iscovered , it 

staked the X, Y, D O N  and N O D  c la im s over w hat was to 

b e co m e  the H ow ard 's  Pass, or, som etim es, the XY  

deposit.

A  staking rush ensued from  O ctober, 1972 to Ap ril, 1973 

C ane x  F iacer d rilled  in 1973 and  1974. In 1975, Canex  

entered into a jo in t venture w ith  Essex M e ta ls  and  drilled  

add itiona l ho les and  constructed  a road to the p rope rty  

from  the Cantung Road. A n  ad it was driven  in 1980  and • 

underground  ho les d rilled  in 1981. Essex M e ta ls  interest

w as transferred to Cygnus M in in g  Ltd. in A p r il, 1982. 

P lacer D eve lopm ent Ltd. w as am a lgam ated in to  P lacer 

D o m e  Inc. in August, 1987.

The A nn iv  and O P  c la im s w e re  staked 22 km  northw est 

o f the m ain H ow ard 's Pass depo s it by C anex  P lacer in 

1972, fo llow ing  a reg iona l geochem istry  program  and 

d iscovery  o f the H ow ard 's  Pass show ing. A fte r in itia l 

p rope rty  w ork in 1973 and  1974, C ane x  P lace r entered 

into a jo in t venture w ith  Essex M e ta ls  (U.S. Steel W estern 

Hem isphere  Inc.) and ca rried  ou t drill program s from  

1975 to 1979. In 1982, Essex's interest w as transferred to 

Cygnus M in in g  Ltd. In 1994, P lace r D o m e  restaked parts 

o f the o rig ina l c la im  ho ld ings. A rch e r C a th ro  and 

Associa tes (now  Expatriate Resources) restaked part o f 

the o rig ina l c la im  b lo ck  as the N o d  c la im s in 1994.

http://www.pIacerdome.com


H O W A R D 'S  PASS (XY) PROPERTY

GEOLOGY, MINERALOGY A ND  ORE 
RESERVES
The H ow ard 's  Pass (XY) and the A n n iv  deposits are 

de fined  over part o f  a 35-km-long basin.

The H ow ard 's Pass (XY) deposit is a sheet-iike stratiform 

su lph ide deposit ranging up to 50 m th ick and extend ing 

several k ilom etres a long  strike. It is hosted in a sequence o f 

ca rbonaceous chert and  m udstone com pris ing  part o f the 

Selwyn Basin. The m ajor su lph ide m inerals are sphalerite, 

galena and  pyrite. They are finely rhythm ically  

interlam inated w ith  carbonaceous chert, ca lcareous 

m udstone and lim estone. The shaley host rocks have a 

high (6 to 7%) ca rbon  content and form ed in an euxem c 

basin. The m inera lized  zo n e  is thought to have form ed 

through expu ls ion  o f  metal-rich, insterstitial flu id during 

shale com paction , and  deposition  in brine poo l basins. The 

H ow ard 's Pass depos it has been exp lo red  w ith in  an area 

7,620 m long  and 2,4.' 5 m w ide. The deposit averages 

abou t 10% com b ined  zinc-lead and 17.1 grams/tonne 

silver across an average thickness o f about 16.8 m. There is

a large exo tic  H o lo cene  supergene zo n e  at surface from  

groundw ater over the dow nh ill edge o f  the d epo s it

D rill- ind ica ted  reserves fo r the H ow a rd 's  Pass (XY) deposit 

com b in ed  w ith  the A n n iv  depo s it w ere  given in  1982 as 

app rox im ate ly  113.4 m illion  tonnes averaging 5.4%  z in c  

and 2.1%  lead. Inferred reserves fo r bo th  deposits are in 

excess o f  362.9  m illion  tonnes. The high-grade co re  area 

o f  the H ow a rd 's  Pass depo s it has a drill-ind icated, d ilu ted 

ore  reserve o f  8.2 m illion  tonnes grad ing 10.6% z in c  and 

5.5%  lead.

The A n n iv  depos it is 1 ,524 m  long, 335  m  w id e  and up to

45 .7  m th ick  (average 12.2 m). The An r.iv  is m ore 

con tinuou s and less con to rted  than the H ow ard 's  Pass 

depos it and  has average grades o f  abou t 8 to 9%  z in c  

and lead and 17.1 to 34.3 g ram s/tonne silver.

EXPLORATION PLANS
The H ow ard 's  Pass and A n n iv  depos its  are be ing 

m on ito red  by P lacer D om e.



ICE PROPERTY

E x p a t r i a t e  R e s o u r c e s  L t d .

Presiden t and  C h ie f  Executive O ffice r: 

H arian  M e ad e

C orporate headquarters
#1016, 51 0  W e st Hastings Street 

Vancouver, B ritish  C o lu m b ia  V 6 B  1L8

Phone  (604) 688 -2568  

Fax (604) 688 -2578

E-mail expat@ expatria teresources.com  

W e b  site w w w .expatria te resou rces.com

PROJECT STATUS

Exp loration  p lanned

Location '  ' * ' " . .. ' ■ .. 
60  km  east o f  Ross R iver

Ownership
Expatriate Resources Ltd. (100% )

Commodities
coppe r, m in o r  go ld , silver, c o b a lt

Ore type
Su lph ide , o x id e

Indicated mineral resources
4,561 ,863  tonnes

C opp e r: 1.48% .

. .  . .  • ~ * ■

■ r.

The Ice ciaim^ w ere staked in February, 1996 by 

Expatriate Resources Ltd. tc  cove r a prev iously  unstaked 

co p p e r  soil geochem ica l anom a ly  iden tified  du ring  a 

1973 survey by A rcher, C a th ro  &  Assoc ia tes Lim ited. 

H igh-grade se condary  ox ide  co p p e r m inera liza tion  on 

su rface  was d iscovered  in May, 1996  and add itiona l 

c la im s were staked. Exp lo ration  w o rk  in 1996 and 1997  

consisted  o f geo log ica l m app ing, grid  and reconna issance  

so il sam pling, a irbo rne  and ground m agnetic  and 

e lec trom agnetic  surveys. A  total o f  34  d iam ond  drill ho les 

(2704  m) in 1996 and 87  d iam ond  drill ho les (7880  m) in 

1997  were com p le ted . N o  exp lo ra tion  w o rk  w as ca rr ied  

ou t on  the p rope rty  in 1998 and 1999.

PROPERTY S U M M A R Y

The Ice p rope rty  is 100%  ow ned  by Expatriate Resources 

Ltd. It is lo ca ted  6 0  km  east o f  Ross R iver on  N TS  m ap 

sheet 105 C / 1 4  in the northe rn  part o f  the F in layson Lake 

vo lcanogen ic  m assive su lph ide  d is tr ic t  The Ice p rope rty  is 

70 km northw est o f the K ud z Z e  Kayah d e p o s it  The 

p rope rty  consists o f  1,105 c la im s cove ring  som e  22 ,000  

hectares loca ted  w est o f  the Pelly R iver and  north  o f  the 

Robert C am p b e ll H ighw ay. A cce . s is by  he lico p te r from  

the Robert C am p be ll H ighw ay, 18 km to  the  south, o r 

a long  a w in te r trail.

mailto:expat@expatriateresources.com
http://www.expatriateresources.com


ICE PROPERTY

GEOLOGY, MINERALOGY AND ORE 
RESERVES
The Ice d epo s it is underla in  by D evon ian  to Triassic 

igneous arid  sed im en ta ry  rocks consisting  o f  basalt, 

u ltram afic and  m a fic  p lu ton ic  rocks, r ib bon  chert and 

associated arg illite, sandstone and m arble. M o s t 

exp lo ration  to  da te  has fo cused  on  a 60 0  m  by 40 0  m 

area. The "C yp ru s-type " m inera liza tion  is hosted  in a 

re lative ly unde fo rm ed  oph io lite  sequence  be long ing  to 

S lide M oun ta in  Terrane, consisting  o f a basa lt b recc ia  unit 

ly ing w ith in  a th ick  package  o f  interlayered m assive to 

p illow ed  basalts and  deep-w ater sed im en ta ry  rocks. The 

best m ine ra liza tion  is con ta ined  w ith in  an area 350  m 

long and 50  m w id e  o f  th ick  massive su lph ide  

accum ulations.

P rim ary  m inera liza tion  is com p osed  o f  pyrite, 

cha lcopyrite  and  lo ca lize d  bo rn ite  w ith in  a fine quartz 

± ca rbona te  gangue in a m assive to sem i-massive su lph ide 

h o r izon  and  underly ing  stockw ork  su lph ide  zone. 

S econda ry  co p p e r m inera ls consist o f  cuprite , malachite, 

b lack  co p p e r  o x ides and  cha lcoc ite .

The Ice depos it is estim ated to con ta in  an ind icated 

m inera l resource o f 4 ,561 ,863  tonnes grad ing 1.48% 

co p p e r w ith  m ino r gold, silver and  coba lt, inc lud ing abou t

3.4 m illion  tonnes o f  near-surface, open-p ittab le  

m inera liza tion  a t the sam e grade.

A lthough  d rilling  has large ly c lo sed  o ff the Ice deposit 

itself, m ost o f  the favorab le  stratigraphy on  the rest o f the 

large c la im  b lo ck  rem ains untested.



JASON PROPERTY

M a c P a s s  R e s o u r c e s  L t d .

Registered office
A n ton , C am p io n , M a cd o n a ld , O y le r, Buchan 

(Barristers and  So lic ito rs)

Su ite 200 , 2 0 4  Lam be rt Street 

W h iteho rse , Yukon  Y 1 A  1 Z 4

Pho n e  (867) 667 -7885

Fax (867) 66 7 -7 600

Location
13 km  from  M acm illa n  Pass

Ownersh ip

M acPass  Resources Ltd.

Commodities . t 
Lead, zinc, silver

O re  type 

Sulphide

Indicated mineral resources
14.1 m illio n  tonnes  :_____

• 5 :

Lead: 7.09%

Z in c  6 5 7 %

Silver: 79 .9 gram s/tonne

The Jason depos it w as staked in 1974  by C .L  Smith, 

representing  the O g ilv ie  Jo in t Ventu re . Sm ith exp lo red  

w ith  m app ing, geochem istry , geophys ics and drilling. 

Interests in the p ro p e rty  w e re  acqu ired  by O g ilv ie  M in in g  

Co rp . Ltd. in 1978, w h ich  then  d rilled  17 ho les. In 1979, 

the p rope rty  was o p t io n e d  by  Pan O c e a n  O il Ltd., w ho  

ca rried  ou t d rilling  from  1979  to 1981. Pan O ce a n  O il 

Ltd. w as acqu ired  by  A b e r fo id  Resources Ltd in late 1981. 

A be rm in  carried  ou t m app ing , geochem istry  and 

env ironm enta l stud ies and  d rilled  n ine  ho les in 1982. In 

1985, A be rfo rd  ca rr ied  ou t jo in t  feas ib ility  and  

env ironm enta l stud ies w ith  H u d so n  Bay M in in g  and 

Sm e lting  on the Jason and  Tom  deposits, and  then 

transferred its interest to  A b e rm in  C o rp . A be rm in  Corp . 

w as acqu ired  by C S A  G o ld  C o rp . in 1991. A t  th is time, all 

ow ners w ith  interest in the Jason p ro pe rty  transferred 

the ir interest in to  a p rivate  Yukon  co rpo ra tion , M acPass 

Resources Ltd.

Phe lps D od ge  C o rp . o f Canada Ltd. op t io n ed  the 

p rope rty  in 1990  and drilled  add it iona l reconna issan ce  

holes, but d ropp ed  its op tion  in 1992.

The Jason p rope rty  is located abou t 13 km  southeast o ' 
M acm illan  Pass on  the Yukon-N orthw est Territories 

border, 400  km  northeast o f W h iteho rse , and  is 

a ccess ib le  v ia  the N o rth  C ano l Road. A  700-m a irstrip  is 

situated m idw ay be tw een  the Tom and Jason properties.

GEOLOGY, MINERALOGY A ND  ORE 
RESERVES
The Jason deposits are hosted by Low er Earn G ro u p  

shales and tu rb id ites near the eastern m arg in  o f  Se lw yn  

Basin in the M acm illa n  Fo ld Belt. The depos its  cons ist o f 

lead, z in c , silver, barium  and iron p rec ip ita ted  from  

exha led  hydro therm a l brines near the m arg ins o f  a sm all



JA S O N  PRO PERTY

graben. The m inera lized  zo n e s  are situated at the sam e 

stratigraphic leve l as the m inera liza tion  at the Tom 

d e p o s it  The Jason deposits are w e ll zoned .

D rillin g  has de fined  total g eo log ica l reserves in three 

zones: South, M a in  and End zones. The Sou th  Z o n e  

conta ins ind ica ted  and in ferred geo log ica l reserves o f

9.01 m illion  tonnes grad ing 9.43%  lead, 5 .19%  z in c  and

119.0 gram s/tonne silver. The  M a in  Z o n e  con ta in s 

ind ica ted  geo log ica l reserves o f  4 .55 m illio n  tonnes 

grad ing 2.08%  lead, 9.75%  z in c  and 2.1 gram s/tonne 

silver. The End Z o n e  con ta ins 0 .54 m illio n  tonnes o f

in ferred geo log ica l reserves grad ing 10.30%  lead,

2.78%  z in c  and 80.2 gram s/tonne silver. A n  arb itrary cu t­

o ff  grade o f  8%  lead p lus z in c  w as used in the tonnage 

ca lcu la tions.

Total geo log ica l reserves o f  M e  Jason depo s it a e 

1^ i m illio n  tonnes grad ing 7.09%  lead, 6 .57°/, z in c  and

79.9 gram s/tonne silver using cu to ff grade o f  8%  z in c  + 

lead.

A pp rox im ate ly  32 ,500  m o f  surface d iam ond  d rillin g  has 

been  ca rried  ou t on  the Jason p rope rty  to date.



KETZA RIVER PROPERTY

PROJECT STATUS v

Drilling and exploration planned to find 
increase o re reserves

Y G C  R e s o u r c e s  L t d .
V .7 • * . •» *" *'• } , .* i‘t/.

Director: Robert Stroshein 
26  Liard Road
W hitehorse, Yukon Y1A 3L4

Location

50 km south o f Ross River

new  zones and

Ownership
YGC Resources Ltd. *

. 'it '
.

J.‘*r
Commodity

' •* \ V V-“V ■ 
. : . .

; Gold, silver

Ore type ‘ • . ;-y : . ■
Sulphide, oxide

Mineable reserve
•

230,000 tonnes

Gold: 10.9 gram s/tonne

Mining method • •

Undetermined .' • * f * *.1 • n
• i •

' Power
3 MW, on-site diesel

Exp lo ra tion  ac tiv ity  began  in the Ketza  R iver d istrict in 

1947  w ith  the d isco ve ry  o f  silver-lead ve ins on  the nearby 

Iona p rope rty  by H u d so n  Bay M in in g  and Sm e lting  

C o m p an y  Lim ited. O n  the  Ketza  p rope rty  to the west, 

go ld  w as d iscovered  in 1954  and  1955 by p rospecto rs 

w o rk in g  for C onw es t Exp lo ra tion  C o m p an y  L im ited. From  

1955  until 1960, C onw es t exp lo red  the Ketza  R iver 

su lp h id e  go ld d epo s it w ith  trench ing  and  59  drill ho les 

and ou tlin ed  75 ,000  tonnes grad ing  12 g ram s/tonne Au. 

W o rk  com p le ted  by C o nw es t w as frequen tly  condu cted  

unde r harsh cond ition s , o ften  invo lv ing  a two-day sled 

d o g  o r packho rse  trip to and from  the site fo r supp lies. 

Packhorses w ere  a lso  u sed  fo r d r ill moves. G iv e n  a $35 

go ld  p rice  and d iff icu lt ie s  in w o rk ing  in this rem ote 

loca tion , the p ro je c t w as m othba lled .

The Ketza  R iver p ro p e rty  w as o p t io n e d  by Pac if ic  Trans- 

O c e a n  Resources in late 1983. Pac ific  Trans-O cean and 

Canam ax  entered a jo in t ven tu re  agreem ent to exp lo re  

and  deve lop  the p ro pe rty  in ea rly  i 984, w ith  Canam ax

the ope ra ting  partner. A fte r three years o f  aggressive 

exp lo ration , an ox ide  reserve tota lling  4 95 ,8 00  tonnes at 

18 grams go ld /tonne  w as estab lished. A  su lph ide  reserve 

o f equa l s ize  bu t low er grade was de lineated . A  

p rodu ct ion  de c is ion  based so le ly  on  the o x ide  reserve, 

w as app roved  early  in 1987. Facilities fo r a 320  tonne per 

day m in ing  and m illing  ope ra tion  w ere  constructed  in 

1987. The first go ld  bar w as p o u ie d  on A p r il 28, 1988 

and  the m ine w as o ff ic ia lly  o pened  on  July 21, 1988. In 

A p ril, 1989 Canam ax  Resources Inc. pu rchased  Pac ific  

Trans-O cean 's share o f the p rope rty  a nd becam e 100%  

o w ne r o f the Ketza  R iver M ine .

The m ine  ope ra ted  from  July, 1988 until O ctobe r, 1990 

w hen  the ox ide  reserves w ere  dep le ted . The m ine 

p rodu ced  over 100 ,000  ounces o f gold.

In 1992, W h e 2 ton R iver M ine ra ls  Ltd. ourchased the 

p ro pe rty  and equ ipm en t o f the form er Ketza R iver M ine . 

R espons ib ility  fo r all ope ra tions at the Ketza R iver site 

sh ifted  to W hea ton  R iver on  August 24, 1992 w ith  the 

fo rm a l c lo s ing  o f  the agreem ent in late N ovem ber, 1992. 

In August, 1993, W h ea to n  R iver M ine ra ls  op tio n ed  the
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Sham rock z o n e  o f  the Ketza  R iver m ine  p rope rty  to 

H em lo  C o ld  M ines . W heaton  R iver M ine ra ls  (W R M ) 

fo rm ea Ketza R iver H o ld in gs (KRH), a 100%  ow ned  

subsid iary, to cove r the assets o f the Ketza R iver M ine . 

W R M  so ld  K R H  to Y G C  Resources Ltd. for shares.

In 1995 and 1996, Y G C  Resources Ltd. ca rried  ou t an 

extensive exp lo ra tion  program  in c lud in g  d iam ond  drilling. 

In 1997, Y G C  Resources Ltd. co n c lu ded  a deal w ith  B YG  

Natura l Resources w here  B Y G  pu rchased 16.5%  o f  the 

issued and ou tstand ing  shares o f  Y G C . BYG  w ou ld  

rece ive 50%  o f  future m ine p roduction . The p rope rty  was 

dorm ant in 1998  and  1999.

PROJECT S U M M A R Y

The Ketza M in e  area is lo ca ted  50  km  south o f  Ross River, 

Yukon. The p ro p e rty  consists o f  322 quartz cla im s, 

fractions and leases cove ring  app rox im ate ly  6 ,100  

hectares.

GEOLOGY A ND  MINERALOGY
A  total o f 100 ,000  ounces o f go ld  was p rodu ced  betw een 

April, 1988 and  N ovem ber, 1990.

The Ketza p ro pe rty  currently  has m ineab le  go ld  reserves 

o f 230 ,000  tonnes ox ide  and su lph ide, grad ing

10.9 gram s/tonne go ld  and possib le  reserves o f

1,764,000 tonnes at 0 .0915  ounces per ton gold.

INFRASTRUCTURE
There is a 34 0  tonne pe r day CIP (Carbon-ln-Leach) mill, 

supporting  infrastructure and a cam p  on-site.

EXPLORATION AND DEVELOPMENT PLANS
Y G C  condu cted  a d iam ond  drilling  program  in 1995 

du ring  w h ich  add it ion a l ox ide  go ld m inera liza tion  was 

identified . Exp lo ration  and a re in terpretation o f  the 

p rope rty  geo logy  at Ketza River led to the d iscove ry  o f 

tw o new  ox id e  zones, the Fork Z o n e  and the M c G iv e r

Zone , and  an extens ion  to  the B -M ag Z on e , m e  com p any  

spent c lo se  to  $500 ,000  on the p rope rty  du ring  1995.

Y G C  d rilled  21 w ide ly-spaced  d iam ond-drill ho les o n  the 

Sham rock  Z o n e  du ring  1996. The ho les w ere  d rille d  over 

a strike length o f  1 ,300 m across a w id th  o f  700  m  and 

over a ve rtica l interval o f 750  m, w ith  the ob je c tive  o f  

de fin ing  con tro ls  to go ld  m ine ra liza tion  w ith in  a large, 

co in c id e n t gold-in-soil, m agnetic  and  v isua l c o lo u r  

anom aly. A ssay  results and  obse rved  sty les o f  

m ine ra liza tion  are consisten t w ith  Y G C 's  exp lo ra tion  

target o f  a bu lk  tonnage, low -grade d issem inated  and 

stockw ork  depo s it w ith in  a p o rtio n  o f the large 

anom a lous area. A n  in tensive program  o f  p ro spec tin g  and 

m app ing  was com p le ted  in 1996  to  investigate a num ber 

o f  o th e r go ld  geochem ica l and co in c id e n t geophysica l 

anom a lie s on  the Ketza  property.

In 1997, B Y G  N atu ra l Resource  acqu ired  16.5%  o f  Y G C  

Resources. The agreem ent ca lled  fo r the  m illing  o f  Ketza  

ores at the M o u n t  N ansen  m ill and fo r revenues to be 

shared 50 /50  net o f  costs w ith  B Y G  advanc ing  pre- 

p rodu ct ion  costs. B Y G  a lso  acqu ired  net sm e lte r return 

royalties on  the Ketza R iver p roperty. In 1997, Y G C  

Resources con tinued  to  e xp lo re  the Ketza  R iver p rope rty . 

D iam on d  d rillin g  in the area o f the M cG iv e r, N u  and  B- 

m ag zo n e s  w as d irected  tow ards dem onstra ting  

con tin u ity  be tw een  the zones. D rill h o le  KR-97-587 

suggested a co n n ec t in g  m ine ra liza tion  be tw een  the N u  

zo n e  and  M cG ive r, w ith  an in te rsection  o f 6.1 m grad ing

16.3 gram s/tonne Au  in o x ide  m inera liza tion . D rillin g  a lso  

in te rsected a new  zo n e  o f o x ide  m ine ra liza tion  nam ed 

the M c D o o d . Tw o in te rsections 100  m apart retu rned 

assays o f  6.7 g ram s/tonne A u  over 4.7 m and  4.6  gram s/ 

tonne A u  over 5.8 m. The 1997  program  w as a im ed  at 

increas ing o x id e  reserves on  the fo rm er p rodu c in g  m ine 

p rope rty  in p repara tion  fo r poss ib le  p rodu ct ion  in 1998.

In 1997, Y G C  a lso  co n du c ted  w o rk  on the Sham rock 

Zone, a bu lk-tonnage low -grade go ld  ta rge t The 

Sham rock Z o n e  was tested w ith  w id e ly  sp aced  d rilling  in 

1996 w h ich  returned num erous in te rsections. The 1997 

w ork  in c lu d ed  de ta iled  m app ing, sam p ling  and  re-logging 

o f  all c o re  d rille d  by p rev ious operators.
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C o m i n c o  L t d .

President: D a v id  Thom pson
. • • ■' ' : ■

C o rp o ra te  h ead qu a rte rs  

50 0  - 20 0  Burrard  Street 

Vancouver, B ritish  C o lu m b ia  V 6 C  3J.7

Phone  (604) 682-0611

Fax (6 0 4 )6 8 5 -3 0 1 9

W e b  site  w w w .com in co .com

PROJECT STATUS

W ater lic e n ce  re ce ived  in 1999
-.r:

v . ;

“■-V h • -

Location
110  a ir km  sou theast o f  Ross R iver

Ow nersh ip

C o m in co  Ltd. ____
Commodity

C oppe r, lead , z in c , silver, go ld

Ore type
Su lph ide

Mineable reserve

11.3 m illio n  tonnes -------
C o pp e r: 0.93%  

Lead: 1.52%

Z in c : 5.89% ------------

Silver: 133.0 gram s/tonne

G o ld :  1_34 g ram s/tonne

Geologica: reserve 

13 m illion  tonnes

C oppe r: 1.00%

Lead: 1.30%

Z in c : 5.50%

S ilv e r  125 gram s/tonne

G o ld :  1 .20 g iam s/tonne

Mining method

O pen-p it, 365  days p e r year

Mine life

11 years

Employees

170

__

Processing method

C onven tio n a l m ill, 3 6 5  days pe r year

C o m in co  ca rried  ou t a geochem ica l su rvey in 1977  in the 

F inlayson Lake area, bu t the su rvey  w as too  w ide-spaced 

to reveal e v id ence  o f  the A B M  d e p o s it  In 1992, C o m in co  

returned to the area to fo llow  up  on  anom a lous base 

metal stream  silt sam ples w h ich  had been  co lle c ted  in 

1988 by the G S C . In late 1993, quartz-seric ite  a ltered 

rhyolite rocks and a 15-cm p ie ce  o f  banded  massive

su lph ide-m agnetite  float w ere noted, but the source o f 

m ine ra liza tion  w as not found  until geophysica l surveys 

revea led a m ajor anom a ly  under the valley. The initia l 

d iscove ry  ho le  w as d rilled  in A p r il, 1994. A  large reg ional 

a irbo rne  e lec trom agnetic  and m agnetic  su rvey w as flow n 

and  a total o f 8 ,500  m in 52 d iam ond-drill ho les w ere 

co m p le ted  in 1994 in a he licop ter-supported , low  im pact 

exp lo ra tion  program .

http://www.cominco.com
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The 1995 exp lo ration  program  in c lu d ed  constru c tion  o f a 

tote road  from  the Robert C am p be ll H ighw ay 

(approxim ate ly 20  km), 15 ,000 m o f  d iam ond  d rilling  in 

120 holes, sam pling, and eng ineering  and env ironm enta l 

activ ities. The purpose o f  the d r illin g  w as to de fine the 

ore reserve, assess m in ing m ethods and  con firm  the 

absence o f im portan t m ine ra liza tion  unde r poss ib le  

loca tions fo r m ill, tailings, and waste ro ck  sites. C o m in co  

spent $3 .5 m illion  during 1995 on  advanced  exp lo ra tion  

and $800 ,000  on  grassroots exp lo ra tion . D u ring  1996 

and 1997, C o m in co  drill-tested targets ou tlin ed  by 

a irborne  geophysics. Exp loration w o rk  com pris ing  

geo log ica l m apping, geochem istry  and geophysics is 

ongoing. The com pany 's  1997  exp lo ra tion  budget fo r the 

area w as abou t $2 m illion  com pared  w ith  $4.2 m illion  in 

1996. Environm enta l perm itting  began in 1996  and was 

com p le ted  in D ecem ber, 1997. The com pany  rece ived  its 

type "A" w ater licen ce  late in 1999.

PROJECT S U M M A R Y

The Kudz Z e  Kayah property, host o f the A B M  m inera l 

deposit, is ow ned  by C o m in co  Ltd. and loca ted  110 air 

km southeast o f  Ross River, Yukon. The gently d ipp ing  

sheet-like A B M  deposit lies be low  a U -shaped valley, 

covered by 2 to 10 m o f glacia l overburden . An unnam ed 

north-flow ing tributary to Fin layson Creek, lo ca lly  ca lled  

"G eona  C reek ," drains beaver ponds w h ich , in part, 

overlie the deposit. Finlayson C reek  drains in to  the 

Finlayson R iver w h ich  form s part o f  the U p p e r  Liard 

system dra in ing  to the Beaufort Sea.

C o m in co  has spent a total o f $11 m illion  to find  and 

de lineate the A B M  depos it and  take it to the feas ib ility  

stage. C o m in co  and the Ross R iver D ena D eve lopm en t 

Corp . s igned a so c io -e conom ic  pa rtic ipa tion  agreem ent in 

May, 1995. A  m anagem ent adv iso ry  com m ittee  

com prised  o f  representatives from  C o m in co  and  the Ross 

River Kaska D ena  w ill be estab lished to  im p lem en t the 

terms o f the agreem ent, w h ich  cove r con tracting

opportun itie s , e m p lo ym e n t train ing, tem porary  land use 

in te rrup tion  and  env ironm enta l m anagem ent w ith  respect 

to the Kudz Z e  Kayah p ro je c t  P ro jec t env ironm enta l 

pe rm itting  began in 1996  w ith  the subm iss ion  o f 

env ironm enta l assessm er: docum en ta tion .

GEOLOGY, MINERALOGY AND ORE 
RESERVES
The A B M  depos it is hosted by a th ick  sequence  o f 

D evon ia rvM iss iss ipp ian -age fe ls ic vo lca n ic  pyroclastics 

com p ris in g  quartz and  fe ldspar crysta l tuffs, fine  lap illi ash 

tuffs, and  ash tuffs w ith  lesser rhyo lite  flow s o r sills. 

Im m ediate ly  above the depos it are fe ls ic  pyroclastics 

w h ich  are in tense ly  de form ed  and a ltered to quartz- 

m uscovite -carbonate sch ists con ta in ing  fine  pyrite  and 

quartz  vein lets.

Exp lo ration  w o rk  in 1994  de linea ted  the app rox im ate 

extent o f  the A B M  deposit, rough ly  estim ated to con ta in  

13 m illio n  tonnes g rad ing 1.0% copper, 1.3% lead,

5.5%  z in c , 125 g ram s/tonne silver and  1.2 gram s/tonne 

gold. This estim ate was based on  50  ho les d r i lh d  on 

100 m  centres. By the end  o f 1996, a total o f  139 drill 

ho les had ou tlined  a m ineab le  open -p it reserve o f

11.3 m illio n  tonnes grad ing 5.9%  z inc, 1.5% lead and 

0.9%  copper, p lus 1.3 gram s/tonne go ld and 133 gram s/ 

tonne silver, based on  50-m spacings, and in som e cases, 

25-m spacings.

In 1995, constru c tion  o f a tote road from  the Robert 

C am p be ll H ighw ay was ca rr ied  ou t in add it ion  to 

d iam ond  drilling, sam p ling  and eng ineering  and 

env ironm enta l studies. A  50-person cam p  was 

constructed  on site. Pro ject pe rm itting  began in 1996, 

w ith  the subm iss ion  o f env ironm enta l assessment 

docum en ta tion . Env ironm enta l pe rm itting  was com p le ted  

in D ecem ber, 1997. P re lim inary  plans ca ll for a m ine/ 

concen tra to r ope ra tion  p ro du c in g  abou t 175,000 tonnes 

per year o f  lead, z in c  and  co p p e r  concen tra te  over a 10 

to 12-year pe riod . N o  p rodu ct ion  dec is ion  has been 

made.
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The 1995 exp lo ra tion  program  in c lu d ed  constru ction  o f a 

tote road from  the Robert C am p be ll H ighw ay 

(approxim ate ly  2 0  km), 15 ,000 m o f d iam ond  d rilling  in 

120 holes, sam pling, and eng ineering  and env ironm enta l 

activities. The pu rpose  o f  the d rilling  w as to de fine  the 

o re  reserve, assess m in ing  m ethods and  con firm  the 

absence o f  im po rtan t m ine ra liza tion  unde r poss ib le  

loca tions fo r m ill, tailings, and w aste ro ck  sites. C o m in co  

spent $3.5 m illio n  du ring  1995 on  advanced  exp lo ra tion  

and $800 ,000  on  grassroots exp lo ra tion . D u ring  1996  

and 1997, C o m in c o  drill-tested targets ou tlin ed  by 

a irborne  geophysics. Exp loration w o rk  com p ris ing  

geo log ica l m app ing, geochem istry  and geophysics is 

ongoing. The com pany 's  1997  exp lo ra tion  budget fo r the 

area w as abo u t $2 m illion  com pared  w ith  $4.2 m illion  in 

1996. Env ironm enta l perm itting  began in 1996  and was 

com p le ted  in D ecem ber, 1997. The com pany  rece ived  its 

type  "A" w ater licen ce  late in 1999.

PROJECT S U M M A R Y

The Kudz Z e  Kayah property, host o f  the A B M  m ineral 

deposit, is ow n ed  by C o m in co  Ltd. and  loca ted  110 air 

km  southeast o f  Ross River, Yukon. The gently d ipp in g  

sheet-like A B M  depos it lies be low  a U -shaped valley, 

covered by 2 to 10 m o f g lac ia l overburden . A n  unnam ed 

north-flow ing tributary to F in layson Creek, lo ca lly  ca lled  

"G eona  C reek ," drains beaver p onds w h ich , in part, 

overlie the deposit. Fin layson C reek  drains into the 

Finlayson R ive r w h ich  form s part o f  the U p p e r Liard 

system dra in ing  to  the Beaufort Sea.

C o m in co  has spen t a total o f $11 m illion  to find  and 

de lineate the A B M  depos it and take it to the feas ib ility  

stage. C o m in co  and the Ross R iver D ena  D eve lopm en t 

Co rp . s igned a so c io -e conom ic  pa rtic ipa tion  agreem ent in 

May, 1995. A  m anagem ent adv iso ry  com m ittee  

com prised  o f  representatives from  C o m in co  and the Ross 

River Kaska D ena  w ill be estab lished to im p lem ent the 

terms o f the agreem ent, w h ich  cove r con trac ting

opportun itie s , em ploym ent, training, tem porary  land use 

in te rruption  and env ironm enta l m anagem ent w ith  respect 

to the Kudz Z e  Kayah project. P ro ject env ironm enta l 

pe rm itting  began in 1996 w ith  the subm iss ion  o f 

env ironm enta l assessm ent docum enta tion .

GEOLOGY, MINERALOGY AND ORE 
RESERVES
The A B M  depos it is hosted by a th ick  sequence  o f 

D evon ian-M ississ ipp ian -age fe ls ic v o lcan ic  pyroclastics 

com p ris ing  quartz and fe ldspar crysta l tuffs, fine lap illi ash 

tuffs, and  ash tuffs w ith  lesser rhyo lite  flow s o r sills. 

Im m ediate ly above the depos it are fe ls ic pyroclastics 

w h ich  are in tense ly de form ed and  a ltered to quartz- 

m uscovite -carbonate schists con ta in ing  fine  pyrite  and 

quartz  vein lets.

Exp lo ration  w ork  in 1994 de linea ted  the app rox im ate 

extent o f the A B M  deposit, rough ly  estim ated to con ta in  

13 m illion  tonnes grad ing 1.0% copper, 1.3% lead,

5.5%  z inc, 125 gram s/tonne silver and 1.2 g ram s/tonne 

gold. Th is estimate was based on  50  ho les d rilled  on  

100 m  centres. By the end  o f 1996, a total o f 139 drill 

ho les had  ou tlined  a m ineab le  open-p it reserve o f

11.3 m illio n  tonnes grad ing 5.9%  zinc, 1.5% lead and 

0.9%  copper, p lus 1.3 gram s/tonne go ld and 133 gram s/ 

tonne silver, based on  50-m spacings, and in som e cases, 

25-m spacings.

In 1995, construction  o f a tote road from  the Robert 

C am p be ll H ighw ay was carried  ou t in add it ion  to 

d iam ond  drilling, sam pling and eng ineering  and 

env ironm enta l studies. A  50-person cam p WuS 

constructed  on site. Pro ject pe rm itting  began in 1996, 

w ith  the subm iss ion  o f env ironm enta l assessment 

docum enta tion . Environm enta l perm itting  w as com p le ted  

in D ecem ber, 1997. P re lim inary p lans ca ll for a m ine/ 

concen tra to r ope ra tion  p rodu c ing  abou t 175,000 tonnes 

per vear o f lead, z in c  and copp e r concen tra te  over a 10 

to 12-year period . N o  p rodu ct ion  dec is ion  has been 

made.



MARG PROPERTY

U n i t e d  K e n o  H i l l  M i n e s  L t d .
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Location

President and C h ie f  Execu tive  O f f ic e r  G e ra ld  G a u th ie r
'

C o rp o ra te  headqua rte rs  

8 th  Floor, 350  Bay S treet 

Toronto, O n ta r io  M 5 H  2S6

Phone  ; (416) 360 -5575  

Fax : ..(416 )360 -4419

■ I S S f  :
PROJECT STATUS 

O n  ho ld

42  km  northeast o f  K eno  C it y  ; ■

Ownership
U n ited  K eno  H ill M in e s  Ltd.

. . Commodity

C oppe r, lead , z in c , silver, go ld

Ore type
Su lph ide  - ' ■ ■ ■' ■ _ .,; ^. .

Geological resource

6 .092  m illio n  tonnes •

C o p p e r  1.76%  : '

Lead: 2.46%

Z in c  4.6%

S ilv e r  62 .7  gram s/tonne . •

G o ld : 1.0 grarns/foune
-V'v 
• ':-#v

M in ing  method

N o t  de term ined

Processing method

C o nven tio n a l m illing

The M arg  property  was first staked by  C anad ian  Superio r 

Exploration Ltd. in 1965 o n  a G S C  stream  sed im en t 

anom a ly  and exp lo red w ith  so il sam pling, m app ing , and 

hand trench ing in 1965 and  1966  in a jo in t venture w ith  

U n ited  Keno H ill M in e s  L im ited. C anad ian  Superio r 

perfo rm ed add itiona l trench ing  and de ta iled  

geochem istry in 1967.

The p rope rty  was restaked as Flash in July, 1977  by 

M oun ta inee r M ines L im ited and  W e lco m e  N o rth  M in e s  

L im ited and as Tudl in 1982 by  Z X  Joint Ven tu re  

(Chevron, S M D  M in in g  and  Enterprise Exp lo ra tion  

Lim ited), w ho  exp lo red w ith  m apping, geochem  sam p ling  

and trench ing in 1982 and  1984. In 1986, A l l N o rth  

Resources Ltd. op tioned  a 6 6 J/3% interest in the p rope rty  

and perform ed soil sam pling, hand  trench ing  and  VLF,

mag, M ax -M in  and  IP surveys. The rem a in ing  33 '/3% 

interest is he ld  by  S M D  M in ing , w h ich  changed  its nam e 

to C am e co  in 1989.

N D U  Resources Ltd. bough t the A ll-N o rth  in terest in 

1987. N D U  de lineated  vo lcanogen ic  m assive su lph ide  

lenses o n  the p rope rty  and  advanced  the p rope rty  

th rough d iam ond  drilling. N D U  Resources Ltd. was 

m erged w ith  U n ited  Keno  H ill M in e s  in A p ril, 1998.

PROJECT S U M M A R Y

The M a rg  p rope rty  is lo ca ted  42 km northeast o f  Keno 

C ity  and, until recently, w as ow ned  by N D U  Resources 

Ltd. N D U  Resources condu cted  a large d iam o n d  drilling  

program  on the p rope rty  from  1987  until 1990. N o  

exp lo ra tion  was condu cted  on the p ro p e rty  from  1991 to 

1995.



M A RG  PROPERTY

GEOLOGY, MINERALOGY AND ORE 
RESERVES

The M arg  deposit consists o f four stacked massive su lph ide 

lenses hosted by  D evono-M ississ ipp ian  fe ls ic  m etavo lcan ic 

rocks. From bottom  to top, the su lph ide lenses are 

designated A, B, C  and D, w ith  the upper, o r D  Zone, 

be ing the m ost continuous, and a lso  the th ickest (up to 

23 m). The su lph ide  lenses strike east-northeast, d ip  

southeast, and are e longated in a dow n-d ip  direction.

A long  strike, they grade into massive carbonate. The lenses 

average 6.1 m in thickness, but can be up  to 23 m thick.

EXPLORATION AND PR O D U C TIO N  PLANS
The A ll-N o rth  interest was so ld  to N D U  Resources Ltd. in 

1987, w ho  staked add itiona l c la im s and exp lo red  by 

prospecting , m app ing , M ax -M in  and pu lse-EM  surveys, 

airstrip construction , road bu ild ing  and 6 ,037 .5  m o f 

d iam ond d rilling  (33 ho les in 1988). Exp lo ration  in 1989 

consisted o f  m app ing, VLF, m ag and pu lse-EM  geochem  

surveys and 5 drill ho les. N D U  added  m ore  M a rg  cla im s 

in 1990 and  d rilled  10 ho les tota lling 4 ,119 .4  m.

N D U  condu cted  an exp lo ra tion  and  26 -ho le  d rilling  

program  on the p rope rty  du ring  1996. Tw o drills w ere 

w ork ing  on the p roperty. O n e  drill extended  reserves on 

the D  ho rizon  and  underly ing  A , B, and C  horizons. The 

second drill e xp lo red  targets e lsew here o n  the property.

D ia m o n d  d rilling  in 1996 m ore  than do u b led  the area o f  

p rev iou s ly  de fined  m inera liza tion . The results 

dem onstra te  rem arkable lateral con tinu ity  over a 1 ,200 m  

strike length and up to 700 m dow n-d ip .

Su rface  exp lo ra tion  d rilling  consisting o f  seven ho les w as 

co m p le ted  in early  August, 1997. C o re  sam ples w ere  sent 

fo r m eta llu rg ica l testing.

A s  o f  D ecem ber, 1997, drill- ind icated reserves fo r the 

M a rg  w ere  6 ,092 ,000  tons at an average grade o f  1.76%  

coppe r, 2.46%  lead, 4.6%  z inc , 0 .29 ounces pe r ton go ld  

and 1.8 ounces pe r ton silver. The nearby B lende  depo s it 

hosts a d rill-ind icated resource o f 21 ,495 ,000  tons o f 

open-p ittab le  m ateria l w ith  an average grade o f 3.04%  

z in c , 2.79%  lead and  1.6 ounces pe r ton silver.

N D U  Resources and U n ited  Keno  H ill M in e s  m erged in 

Ap ril, 1998. The ir respective p rope rtie s w ere 

conso lida ted . P lans ca ll fo r a resum ption  o f p rodu ction  at 

U n ited  Keno  H ill's  Elsa silver m ine at an average rate o f 

500  tons per day. First year p roduction  is forecast at 

app rox im ate ly  6  m illion  ounces o f silver at an average 

cost o f  app rox im ate ly  U S$3  per ounce . O n c e  p rodu ct ion  

has resum ed, initia l activ ities w ill concen tra te  on the 

fu rther expansion  o f the m inera l resources at Elsa, and 

then on estab lish ing the feas ib ility  o f the M a rg  d e p o s it  

The e co no m ics  o f a new  2 ,500  to 3 ,000  tons/day m ill to 

be constructed  at Elsa w ill be exam ined.


