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The preparation of this report has been an intensive task. It actually started early in 1999 when a curious and slightly
younger version of myself took upon the monstrous and ambitious task of learning all that there was to know about
the mining history of his hometown, Yellowknife, N.W.T.

I was never happy with my first draft published in November 1999. | created a webpage ‘database’ with entries for
each of the old mines, and the published version was nothing but a print off of the internet resource, bound in
cirlocks, and dished out at 20 bucks a copy. | didn’t complain at the time. | made a bit of money by selling the rights
to the government and | was able to penetrate the local mining industry ranks and amateur historians ‘club’. But the
report was quickly researched and prematurely released. It contained many mistakes and a lack of information that
was not physically possible for me to complete at the time. My interest did not peter out in 1999, it only grew...so
much that within a year | was already drafting a revision. Post-secondary education got in the way of completing
this project, but | am thankful that | waited this long. | would never have been able to compile such a mass of
research had I not let life take me on the directions that it has in the last eight years.

It is designed as a one-stop source for information regarding the N.W.T.’s current and past mining operations.
Production statistics, descriptions of mine workings, geology, maps, details of operation and equipment used,
employees, site layouts, and general history is all laid out for the interested reader. Those who find the remains of
these old sites all ask the same question: what happened here? History buffs in mining districts throughout Canada
and the United States would have loved to collect this data before time blew away the answers. Luckily the
N.W.T.’s mining history is relatively recent, and much of that information can still be tracked down today.

This is an historical documentation. As the old mines wind down and their remains vanish from the landscape, |
hope that this report will provide a lasting imprint on what was an important stage in the development of the N.W.T.

Ryan Silke

Yellowknife, NWT
867-445-8622
ryansilke@gmail.com
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N

The Canadian north was settled because of its mineral resources. When the Canadian Dominion Government first
purchased the arctic from the British Crown in 1870, the Northwest Territories was seen as a vast stretch of cold and
inhospitable land and was practically ignored by the authorities at the time. First minerals were reported in the 16"
century by British explorer Martin Frobisher, but his gold ores turned out to be types of pyrite, or better known as
“fool’s gold’.

including Nunavut Territory

The original inhabitants of the north, the natives, once mined copper ores along the Arctic Coast for use as tools,
implements of war, and objects of trade. This copper was the target of fur trader and explorer Samuel Hearne, who
in the 18" century sought out the legendary mountains of the mineral along the Coppermine River. Those copper
deposits proved vastly exaggerated and to this day no mine has entered production in this area despite periodic
copper strikes and aerial staking rushes.

The Klondike Gold Rush of 1897-1898 was the turning point in mineral exploration in the north. While no major
gold strikes were made in the boundaries of the modern day N.W.T., some of the Yukon stampeders did make their
journey through the subarctic, including the prospectors who first reported gold at Yellowknife River and lead and
zinc ores at Pine Point on the shores of Great Slave Lake. In 1900, exploration of the N.W.T. was underway by
students of the Geological Survey of Canada and the first mapping was done at Great Slave Lake and Great Bear
Lakes. As Canada entered the 20™ century, it was abundantly clear that the Barrenlands North of 60 held immense
potential for mineral resources.

Numerous gold strikes were reported in the Nahanni River-Mackenzie Mountain ranges and also at Great Slave
Lake (Wilson Island) during this time, but the first real mineral rush into the N.W.T. occurred as a result of Gilbert
LaBine’s radium and silver discoveries at Great Bear Lake in 1930. This new and exciting development not only
brought forth the first productive mines, but it also spurred production of oil resources at Norman Wells, discovered
in 1921.

By this time aerial exploration was playing a big part in exploring the vast stretches of the N.W.T. Parties fanned
outwards from Great Bear Lake during the 1930s and high-grade gold was discovered up the Yellowknife River in
1933 by Herb Dixon and Johnny Baker. An increase in the price of gold that year caused great interest, and by 1936
several hundred claims had been staked around Yellowknife Bay on Great Slave Lake and a settlement was being
built. The first gold mine to go into production was the Con Mine in 1938, followed by Negus Mine in 1939, and
several smaller mines before conditions attending to World War Il mothballed most projects and companies.

The silver and radium mines at Great Bear Lake also ceased operating during the war. However, the demand for
wartime minerals such as uranium brought new life back into many of these mines. Tungsten and some high-tech
metals such as tantalum and columbium were also the target of exploration during this time period in the
Yellowknife area, but no substantial mines were discovered.

Post-war N.W.T. was a very active one. Federal powers that oversaw administration of the northern regions
understood that development of the north hinged upon the harvesting of its resources. They invested huge capital
into the modernization of communities and infrastructure. Fantastic gold discoveries at Yellowknife brought forth
the producing reigns of Giant Mine and Discovery Mine, and the community of Yellowknife grew into a modern
pioneer town. Its first municipal town council was elected in 1953.

Another major event during this time period was the establishment of an immense lead and zinc orebody at Pine
Point. To mine those ores economically, a railroad to Great Slave Lake was necessary. The Canadian government
recognized the value of this new mine and provided funds for the project. Pine Point Mine and the community
around it operated from 1965 to 1988. Mining very valuable base metal products, mineral production in the N.W.T.
increased tenfold with the sale of Pine Point’s ores.

The Operational History of Mines in the Northwest Territories, Canada Ryan Silke, 2009




[6]

Nickel deposits were exploited at Rankin Inlet in Nunavut from 1957 to 1962, and silver production from the Great
Bear Lake region recommenced in the late 1960s chiefly from Echo Bay Mine and Terra Mine. Lead and zinc ores
were also mined from the arctic islands at the Polaris and Nanisivik Mines in the 1980s. Large-scale production of
tungsten was achieved at Cantung Mine between 1962-1986.

A steady climb in the price of gold during the 1970s brought new life to Yellowknife’s gold mines. Con Mine began
major expansion programs and Giant Mine developed its open pits. Yellowknife became the Territorial Capital in
1967 with the transfer of government from Federal authority to local officials.

During the 1970s, Canadians were achieving greater awareness of the effects of mining on the environment and
aboriginal ways of life, and mine development in subsequent years was dictated largely by these factors. Mineral
development was also impacted by new political developments, including land claims, which continue to have an
effect on the mineral industry today. Stricter environmental conditions were imposed on operations, and older
abandoned mines were targeted as part of remedial efforts.

The most recent mineral rush in the N.W.T. was the ‘Diamond Rush of 1992’ in which prospectors and companies
staked large tracts of land in response to Chuck Fipke’s diamond discoveries in 1991. Two mines have so far
emerged from this exciting new field north of Yellowknife and deep in the ‘Barrenlands’ — Ekati Mine and Diavik
Mine, with a third mine, Snap Lake, ready for production soon.

In April 1999, the Northwest Territories was split into two with the creation of Nunavut Territory. The western
section retains the old name. As a result of this division, this report does not report on any of the mines that exist
within Nunavut boundaries, although all of the mines were actually developed during the years as part of the N.W.T.

Today, the mineral industry struggles in the north, where costs are high and political forces continue to put pressure
industrial development. Although the old gold mines have closed in Yellowknife (Giant Mine was the last to close in
2004), diamonds have been very successful and other commaodity prices have turned around. Other mines, including
a large poly-metallic deposit called the NICO, and reactivated gold projects such as Tyhee’s Ormsby project and
Seabridge’s Tundra project, are also gearing up for major developments and probably production. The N\W.T. is
large and still full of geological potential. Only the surface has been scratched. There are some difficulties that
prospectors and companies face in the effort to develop and open up new mines. Land claims issues have not been
settled and mineral exploration companies face incredible uncertainty when they come north to explore for metals.
There are also miles of environmental regulations and other forms of ‘red-tape’ that have to be navigated. Due to
geography, many deposits are written off as uneconomic. With new transportation corridors, improved markets, and
better sources of local labor, hopefully those deposits will become productive mines.

If there were a final chapter in the story of mining up to this point it would be the effort of enthusiasts to preserve
that history. The N.W.T. lacks a mining museum although there are many interesting artifacts, documents, and
structures that could be put to a good use. Since 2000 a group now known as The N.W.T. Mining Heritage Society
has been active in establishing a mining museum in Yellowknife. It will be located at Giant Mine and will cover the
history of mining and mineral exploration in the N\W.T. and Nunavut. The author of this report is amongst the
founding members of the group.

Your support in that effort would be appreciated. Please visit www.nwtminingheritage.com.
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Primary Commodities

Stage of Development (Current Status)

Years of Primary Development: XXXX-XXXX Mine Development: shaft, adit tunnel, decline, winze, open pit, etc...
Years of Production: XXxx-Xxxx Mine Production: xxxx tons milled = xxxx oz/lbs/kg Au, Ag, etc...
Years of Bulk Sampling: xxxx-xxxx (if applicable) Bulk Sampling: xxxx tons = xxxx 0z/Ibs/kg Au, Ag, etc... (if applicable)
Years of High-Grading: XXXX-XXXX High-Graded: xxxx tons high-grade ore = xxxx 0z/lbs/kg Au, Ag, etc...

Notes on Name, Stage of Development, and Current Status:

These old mines have been known as many names over the years. The most popular and accepted form of Name is
usually used. Many deposits over which mines have been developed have no formal names, or are named after boring
‘claim’ references (eg: AL#1). In many cases | have chosen names for sites based on what bodies of water they are
near, or anything in its history to suggest a good name (maybe an old company or prospector).

I have attempted to assign designations to each individual minesite. These designations are reflective of the Stage of
Development up until this point (2008). The following are used and are ranked from least to greatest stage:

Minor Exploration: A few sites in the N.W.T. have completed some underground development, but the work
completed is not significant. A short 30 foot shaft sunk by a small crew using hand-steel during a brief period of time
is an example. | wanted to include these sites because they are technically underground mines, but in normal
classification they practically fall off the radar.

Advanced Exploration: These sites have underground development that is more extensive than that completed under
Minor Exploration. They have sunk deep shafts and completed extensive underground workings and are at a much
more advanced stage of development.

High-Graded: These mines have produced small amounts of minerals by high-grading a surface exposure. They are
characterized by their short term of operation (one season) and the relatively small amount of ore mined.

Bulk Sampled: Mine sites that have operated very briefly, usually for the purpose of high grading a deposit or
processing an existing stockpile. No mine of any longevity is witnessed during this period. These sites are sometimes
characteristic of not having any facilities or plants installed to process ores; rather, ores are shipped elsewhere in a
large batch to be milled. In some cases a plant is installed on site, but it is usually for a very short period of time and
the operations are not extensive enough. In more recent times, companies have mined bulk samples to test milling
capabilities of ore deposits. A full production decision will be made based on the results, so this period of
development is not seen as production. Older operations would not have distinguished the difference, but new
designations are needed.

Minor Producer: Operations that have produced ores at their own facilities can be considered Minor Producers, but
they have not been as extensive nor of longevity to be considered a complete Producer.

Satellite Producer: The existence of some mines relies on a larger operation within proximity. These satellite
operations ship ores to a central plant normally on the property of another mine that the company owns where a mill
is already established. This is not bulk sampling because the level of production is usually large and ongoing. The
relationship between Ptarmigan and Tom Mines, Terra and Norex or Smallwood Mines, or that of Con and Giant
Mines in recent years is an example of Satellite Production.
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Producer: Mines that have operated for very long periods of time, self sufficiently operated with their own facilities,
and produced massive amounts of ore.

The Current Status of the mine is its current operational status. Abandoned mines have not been remediated in any
way since they closed. Remediated sites have been cleaned up either by the companies themselves or through the
policies of the Federal Government. Under Remediation suggests that (as of 2006) work is under way in cleaning up
a shutdown or abandoned minesite. Operational is a mine that is currently in operation, whether through an
Advanced Exploration stage or through Production. Non-Operational is a mine that has been temporarily suspended
of operations, or the company currently owning the property has publicly made plans to continue with work (eg:
Nicholas Lake Mine, which hasn’t been operated since 1994 and yet is still maintained by its owners). A non-
operational mine becomes abandoned usually only if the current company goes defunct (eg: Ptarmigan Mine’s former
owner Treminco Resources Limited), since in this day-and-age closed mines are normally remediated by their former
operators. Under Construction suggests that a mine, previously in the exploration stage, is gearing up for full
production operations and is in the process of construction (eg. Prairie Creek Mine).

Introduction

This first paragraph gives the reader an introduction to the minesite, with a brief description of where it is located,
when it operated, and whether or not the author has visited the site. Site visits to abandoned mines help to determine
certain aspects of each former mining operation.

Brief History

A summary of staking, development, and production for each mine, where applicable. This paragraph emphasizes the
pre-development stage of each property and lists any significant development completed since closure of the
operation.

Geology and Ore Deposits

This provides a brief summary of the basic geological setting of the property, along with descriptions of the
developed or productive deposits. The information is taken directly from the online database of the NWT Geoscience
Office, but other sources are also used.

Operating Company Name (date to date)

This is the bulk of the information to be supplied in the description of each mining operation. The company or group
that was in charge of operations is always listed above the section. Often, each site was owned by several different
groups in joint-ventures or through parent companies, but only those directly involved in the development or
production of each mine is listed. Occasionally, the parent company will be listed in brackets since it may be the case
that this certain group is better known to be involved with the operation. ie: Pine Point Mines Limited [Cominco
Limited] (1965-1988). Other details are referenced in footnotes.

The life of the mine begins to be described once major developments get underway, whether it is the start of
underground development or the start of milling. That is why for Discovery Mine the date of operation for the starts
in 1946 even though the company actually first acquired the claims in 1945. Underground development did not
proceed until the following year. This report documents the mining development at these sites, not the entire record
of exploration history. Property staking and previous exploration is summarized in Brief History.

The goal of this project is to describe in some detail the facets of each mining operation. It is not possible to give the
reader a complete explanation over how a mine operates, what the difference is between different mining methods, or
the detailed metallurgical function of a milling plant The Glossary of Terms section of this report will help the
layman understand some of these concepts. Internet resources, and the very interesting “Mining Explained”,
published by the Northern Miner Press Ltd., are recommended.

The following sectional headings that deal with specific aspects of each mine will be the most common:
Power Plant

A description of the power generation facilities and other machinery installed onsite to power the mining
developments.
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Milling Plant

A description of the flowsheet and process used to recover the desired commodity. Includes a listing of major
machinery employed in the circuit and its specifications. Please refer to the original source for a complete explanation
of each flowsheet.

Mining Equipment
Equipment and machinery in use for development operations, from surface haul trucks to underground mucking
machines, or drills.

Camp and Plant Facilities

A description of the service buildings in use during the operation. Most of these facilities are quite common for any
mine, therefore a complete listing is not normally necessary for each site, but in some cases building dimensions on
some individual sites will be given.

Mine Production/Development

A summary of mine production and total development at the end of each operation. This data will also be displayed in
tables, usually to give data year by year. A total mine summary which combines data from all years of operation may
be given at the very end (also listed in the top title bar).

Others Categories

There will also be categories on crews working at the site, costs involved in the operation, transportation, general
operating data, plus others depending on the site. The report is set in chronological order, so certain headings will
highlight “turning points’ in the history of operation of the mines. For example: 1938 Operations or New Shaft is
Sunk on Vein.

Please note that for the most part the report is written in a flowing, chronological format with these bits of
information tagged into the story where necessary. Headings may repeat themselves decade by decade as the
operating details of the mine changed.

2" Operating Company Name (date to date)

Old mining properties that were first developed in earlier years sometimes reopened again by a new company. Take,
for example, the Ptarmigan Mine. Here we can see that there were two mining operations that took place at this
property, one that occurred in the early 1940s by Cominco Limited, and a second operation in the 1990s by Treminco
Resources Limited. These operations, while built over the same hole in the ground, were two entirely different
mining operations built 40 years apart. Since the buildings, equipment, and mining trends of each era were totally
different, separate descriptions of both operations are required.

A mining operation will often change hands and come under the management of a new company. Although
operations may remain quite similar despite a shift in company management, the advent of a new company will be
considered the birth of a new period for the mine. An example is the Con Mine, which was owned by Cominco
Limited from 1938 to 1986, when the mine was sold to Nerco Minerals Incorporated, then again sold in 1993 to
Miramar Mining Corporation Limited.

Changes in ownership can often drastically alter the nature of mining operations at a mine. When Royal Oak Mines
Incorporated went bankrupt and Giant Mine closed at the end of 1999, an entire gold mining operation closed. When
it reopened in 2000 under the management of Miramar Mining Corporation, operations were cut back and a self
supporting mine with its own production and management facilities was not seen again (ores were trucked and
processed at Con Mine).

Companies have also changed their corporate structure over the years (mergers, new share capital), which usually
results in a change in company name. To avoid confusion a new section will begin at the date that the company’s
name is changed. For example, Discovery Yellowknife Mines Limited began developing the Discovery Mine in
1946. The name of the company was changed in 1954 to Consolidated Discovery Yellowknife Gold Mines
Limited, and then again in 1964 to Discovery Mines Limited. It is important to highlight these changes in the report
at chronological points, so starting a new section is a practical solution. However, with Con Mine, the name
‘Cominco’ as the operating company is used from the beginning, although original the company was known as the
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Consolidated Mining and Smelting Company of Canada until the 1960s. Cominco is a well known organization and it
was felt there was no need to distinguish the change in name during the mine’s narrative. A small footnote denotes
the original company’s name in the mines that apply to this company.

Exploration Since Mine Closure

After these mines closed, interest in their potential did not cease. In fact, many of the mines in this report never did
achieve production so there is still a possibility that one day they will. Exploration on these old properties has been
ongoing in order to determine their economic worth. Other mines that did produce are being reinvestigated because
certain deposits, uneconomic 20 years ago, now have new potential with higher metal prices, new technology, etc.
This section provides a brief summary on some of this work to date.

References and Recommended Reading

A listing of the sources used to research this description of each mine, referencing the citations used within the
document. It also provides the reader with a source for additional reading material if more information is desired.
Extensive use of newspaper articles has been used to provide data on the operation of old mining companies and their
mines, and direct citations are provided within the document as to the exact newspaper and issue that | referenced. |
also made extensive use of published sources and other books, most of which are referenced. | should also note that
interviews with individuals that worked at these sites were very useful in my research.

I have collected an extensive amount of documents over the past decade which document the history of mineral
development in the north. Much of this was acquired locally by the mining companies and through our small but
interesting collections at government libraries and archives, including the N.W.T. Archives, and the N.W.T.
Geoscience Center. Other information was found at national institutions, including the National Archives of Canada
in Ottawa, University of Alberta Libraries, Glenbow Archives in Calgary, and private papers.

My archival and library collection has provided valuable information in the preparation of this report. Please contact
me if you desire other information on the operations of these mines. If | do not have the information available in my
files then I may know where to find it.

The Operational History of Mines in the Northwest Territories, Canada Ryan Silke, 2009




X

[11]

The following mining related terms are used frequently in this report. This glossary provides a general explanation
for the layman reader. Most of these entries are from “Mining Explained”, produced by the Northern Miner Press

Ltd., 1996 Edition.

Adit
Agitator (agitation)

Anomaly

Anticline
Assay

Assessment Work

Autoclave

Back
Backfill
Ball Mill

Banded Iron Formation

Barren (Barren Solution)

Box Hole

Break
Breast

Broken Reserve

Bulk Sample

Bullion

Bunkhouse

The Operational History of Mines in the Northwest Territories, Canada

A horizontal mine tunnel opening, usually driven into the side of a hill.

Tanks in a milling plant which stirs a solution to aid in the separation of minerals
from waste, usually with the introduction of compressed air.

Any departure of the norm which may indicate (in geophysical analysis or surface
prospecting) the presence of a mineralized area.

An upward fold or arch of rock strata.
A chemical test performed on a sample of ore to determine its mineral content.

The amount of work, specified by laws of mining, which will keep a claim or
property in good legal standing.

A high pressure and temperature vessel for oxidizing refractory ore. Ore or
concentrate is fed into the strong vessel and placed under high pressure and
temperature conditions with elevated oxygen levels to liberate the gold or base
metals.

The roof or upper part in any underground mining cavity.
Mine waste rock or tailing sands used to support the stope roof after ore removal.

A steel cylinder filled with steel balls that is rotated at great speeds. Mine ore is
added into the mill and the balls are used as a crushing and grinding medium. See
also: Rod Mill

A bedded deposit of iron minerals.

Said of rock or vein material containing no minerals of value, and of strata
without coal, or containing coal in seams too thin to be workable. Barren solution
in the milling circuit is the clear solution left over after the gold has been
precipitated or filtered out.

A short raise driven up into a stope from a drift to permit the removal of ore from
a stope. See also: Draw Point

A large scale regional structural fault or regional shear zone.
The working face of the stope.

Ore which has already been blasted from a stope and is ready to be removed and
milled.

A large tonnage of ore that is sent to be processed for the purposes of testing its
metallurgical characteristics and to determine if recovery of the desired minerals
is economic or feasible. The decision to bring a mine into commercial production
is hinged on these results.

Metal (gold, silver, lead, zinc, copper) which has been formed into refined bars or
ingots.

Crew quarters for the employees of a mine when private accommodations are not
available (usually in an isolated mining camp).

Ryan Silke, 2009




Byproduct

Cage

Calcine

Carbon-In-Pulp (CIP)

Chalcopyrite

Channel Sample

Chip Sample

Chute

Claim

Clarification (Clarifier)

Classification (Classifier)

Closed Circuit

Collar

Concentrate

Conglomerate

Contact

Cone Crusher

Contact

Core (Drill Core)

Crosscut

Crusher
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Other minerals which are produced from an ore and are not the primary mineral of
interest.

In a mine shaft, the device, similar to an elevator car, that is used for hoisting
personnel and materials.

Concentrate that is ready for smelting (typically arseno ores which have had
arsenic and sulphur minerals roasted off)

A method of recovering gold and silver from a pregnant cyanide solution by
absorbing the precious metals to granules of activated carbon.

A sulphide mineral of copper and iron.

A sample composed of pieces of vein or mineral deposit that have been cut out of
a small trench or channel.

A method of rock sampling whereby a regular series of small chops is broken off
along a line across the face.

A chute structure through which ore is drawn. Chutes are constructed below
stopes to load ore cars, and they are also used to transport ores between bins in the
milling circuit.

A portion of land held by a prospector or mining company under the authority of
Federal or provincial laws.

Process of clearing dirty water from gold-bearing solution by removing suspended
material.

Process of separating minerals and ore material according to size and density.

A loop in the milling process wherein a selected portion of the product of a
machine is returned to the head of the machine for further processing because it
does not meet the required finishing specification.

A timber or concrete structure built around the top of a mine shaft for structural
support.

A rich mixture of minerals (in the form of a fine powder) that is produced from
the milling process. This material requires further processing in the form of
smelting or roasting to recover the desired mineral content. See also: Precipitate,
Calcine

A sedimentary rock consisting of rounded, water worn pebbles or boulders
cemented into a solid mass.

The contact between two different rock formations. The heat from the intrusive
rock meeting the existing rock forms a metamorphic reaction which often creates
mineralization within the contact area, usually radioactive minerals.

See: Crusher

The place or surface where two different kinds of rocks meet. Applies to
sedimentary rocks, as the contact between a limestone and a sandstone, for
example, and to metamorphic rocks; and it is especially applicable between
igneous intrusions and their walls. Mineral deposits are often formed in contact
Zones.

A long, cylindrical piece of rock brought to surface by diamond drilling.

A horizontal mine tunnel that is driven perpendicular to the strike of a vein or
deposit. Crosscuts are typically driven to cut across to another deposit.

A machine for crushing rock or other materials. Jaw Crusher: Rock is crushed by

The Operational History of Mines in the Northwest Territories, Canada Ryan Silke, 2009




Custom Milling

Cut-and-Fill (Stoping)

Cyanidation

Decline

Deposit

Development

Diabase

Diamond Drill

Dilution

Diorite

Dip

Dividend

Dore Bars
(Gold or Silver Bricks)

Drag Fold

Drawpoint

Drift

Drill Bit
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steel plates pounded against one another. Cone Crusher: Rock is crushed between
a gyrating crushing head and a truncated cone.

An agreement where a company with a milling plant agrees to process ores from
another company’s mine at a negotiated price.

A method of stope mining where ore is mined in slices, or lifts. The ore is then
removed completely from the stope. In order to reach the next slice in the stope,
the excavation is filled with waste rock or backfill and formed with a cement floor
to support heavy machinery. The next slice is mined and the process is repeated
until the stope is completely mined to the above level.

A method of extracting gold grains from crushed ores by dissolving it in a weak
cyanide solution.

An underground ramp that spirals down to a depth, usually with a —10% grade.
Declines are a cheaper method to developing an underground deposit than vertical
shafts. Also called a ramp.

A mineralized body which has been intersected by sufficient closely spaced drill
holes and/or sampling to support sufficient tonnage and average grade of metal(s)
to warrant further exploration-development work. Does not necessarily qualify as
a commercially mineable ore body.

The type of work performed to access and mine a deposit, either underground or
on surface. Includes shaft sinking, crosscutting, drifting, and raising.

A common basic igneous rock usually occurring as dykes or sills.

A rotary machine that drills into a deposit to recover a core sample. A diamond-
drill effectively allows geologists to probe a deposit and determine its size and
mineral content.

Waste rock from unmineralized walls outside of a vein or shear zone, which is by
necessity removed along with the mineralized ore during the mining process,
subsequently lowering the grade of the ore.

An intrusive igneous rock composed chiefly of sodic plagioclase, hornblende,
biotite, or pyroxene.

The inclination of a geologic structure (bed, vein, fault, etc.) from the horizontal;
dip is always measured downwards at right angles to the strike.

Cash or stock awarded to the shareholders of a company. Companies which are
financially well off and whose operations show a modest profit will usually
declare a dividend in a show of appreciation to the shareholders for their original
investments.

Unrefined gold bars that have been poured in the final stages of a gold mining
operation. These bars contain many impurities that require additional refining to
recover 99.9999% gold. Dore bars are the final product of a gold mine and are
shipped, usually to the Royal Canadian Mint, to become gold bullion.

The result of a plastic deformation of a rock unit where it has been folded or bent
back on itself.

An underground opening at the bottom of a stope through which broken ore from
the stope is extracted. See also: Box Hole

A horizontal mine tunnel that follows the strike of a vein or deposit. See also:
Crosscut

The hardened and strengthened device at the end of a drill rod that transmits the
energy of breakage to the rock. The size of the bit determines the size of the hole.
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A bit may be either detachable from or integral with its supporting drill rod.

An ore reserve calculation based on widely spaced drill holes. More detailed work
is required to classify the ore as probable or proven.

The mine facility where workers change into work clothes. Clothes are hanged up
on hooks and baskets to dry.

A pile of broken rock on the surface.

A long and thin body of igneous rock that intruded a fissure in older rock. Can
contain pegmatite minerals or kimberlite (diamond bearing) ore.

The work performed before mining is undertaken which establishes a deposit’s
size, character, and grade.

A body of igneous rock formed by lavas extruding onto surface through
volcanoes.

The end of a drift, crosscut or stope in which work is taking place.
A break in the crust caused by tectonic forces which has moved the rock apart.

A group of common rock-forming minerals that includes microline, orthoclase,
plagioclase and others.

Term used to describe light-coloured rocks containing feldspar and silicia.

A milling process in which valuable mineral particles are induced to become
attached to bubbles and float, and others sink.

An illustration or description which outlines the sequence of operations, step by
step, by which ore is treated in a milling plant.

A chemical substance that reacts with gangue minerals to form slags, which are
liquid at furnace temperature and low enough in density to float on the molten
bath of metal or matte.

Any bending or folding of a rock strata.
The rock on the underside of a vein or ore structure. See also: Hangingwall

Ores of gold and silver from which the metals can be recovered by concentrating
or cyanidation methods without resorting to pressure leaching or roasting
treatment.

A dark, coarse-grained igneous rock.
Lead sulphide, the most common ore mineral of lead.

The study of the physical properties of rocks and minerals. Types of geophysical
surveying include magnetism, specific gravity, induced polarization, electrical
conductivity, and radioactivity.

The rust-coloured staining of a mineral deposit, generally formed by the oxidation
or alteration of iron sulphides.

A sample from a rock outcrop, usually picked from the best looking material and
is not intended to be a representative sample of the deposit.

A calculation of average mineral content in a single unit of ore (calculated as
ounces per ton, or grams per tonne).

A coarse-grained intrusive igneous rock consisting of quartz, feldspar, and mica.

An area underlain by metamorphosed volcanic and sedimentary rocks.
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A steel grate placed over top of a chute or ore pass for the purpose of stopping
large pieces of rock or ore that will jam the ore pass or crusher. The large pieces
are broken down by hammer or drill.

The process of sealing off a water flow in rocks by forcing a thin slurry of cement
into crevices through diamond drill holes.

The rock on the upper side of a vein or ore deposit. See also: Footwall

The average grade of ore fed into a milling plant.

A structure built over-top of a shaft that functions as part of the hoisting system.
An oxide of iron.

Rich ore.

An item of machinery that is used primarily to service a mine shaft with an
elevator type of function for man-cage and skip handling.

The rock surrounding an ore deposit.

Rocks formed by the solidification of molten material from far below the Earth’s
surface.

A method of geophysical exploration employing an electrical current to determine
indications of mineralization.

A body of igneous rock formed by the consolidation of magma intruded into other
rocks. This is opposite of Extrusive.

An exchange of ions in a crystal with irons in a solution. Used as a method for
recovering valuable metals, such as uranium, from a solution.

See: Crusher

Milling equipment used to concentrate ore on a screen submerged in water, either
by the reciprocating motion of the screen or by the pulsation of water through it.

A volcanic rock that hosts diamonds.

Increasing the diameter of a hoist drum by coiling the drum surface with wood.
Also a method of support the ceiling of drifts, crosscuts, and the roof of a stope by
using wood timbers as a crib structure.

A chute or trough for conveying pulp, water, or powdered ore in a milling plant.
A chemical process for the extraction of valuable minerals from ore.
A body of ore that is thick in the middle and tapers towards the ends.

A horizontal opening underground consisting of drifts and crosscuts. They are
driven off of shafts or decline ramps and are spaced at regular intervals.

Igneous rock composed mostly of dark, iron- and magnesium-rich minerals.
The study of extracting minerals from rocks.

Rocks which have undergone a change in texture or composition as the result of
heat and/or pressure.

A processing plant that uses a variety of chemical and mechanical techniques to
breakdown ore from a mine and recover its mineral content. Products from a mill
usually require further treatment (refining or smelting) to fully recover the desired
metals. Mills produce concentrates or precipitates, and tailing wastes. Processing
plants at diamond mines do not require any further treatment to recover the rough
diamond products, although diamond cutting is required to market a diamond
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much like specialized refining is necessary to market gold bars.
Ore reserves that are known to be extractable using a given mining plan.

A naturally occurring substance having definite physical properties and chemical
composition and, if formed under favourable conditions, a definite crystal form.

A mineralized body which has been intersected by sufficient closely spaced drill
holes and/or sampling to support sufficient tonnage and average grade of metal(s)
to warrant further exploration-development work. This deposit does not qualify as
a commercially mineable ore body.

Ore or rock that has been broken by blasting.

A share of the net revenues generated from the sale of metal produced from a
mine. NSR agreements are often negotiated between the original vendors or
prospectors of a mineral claim and the company that purchases the right to the

property.

Large surface pits that are mined to extract shallow or low-grade ores at
economical costs.

An agreement to purchase a property between the property vendor and a party or
company who wishes to explore the property.

A mixture of ore minerals from which at least one of the metals can be extracted
at a profit.

A railway car adapted to carrying coal, ore, and waste underground. Different
styles include end-dump, side-dump (rocker or Granby style), or bottom dump.

Vertical or inclined raise opening underground for the downward transfer of ore
connecting a level with the lower level where the ore can be loaded onto skip for
hoisting to surface.

A natural concentration of valuable material that can be extracted and sold at a
profit.

The calculated tonnage and grade of mineralization which can be extracted
profitably; classified as Drill Indicated Reserves, Possible/Inferred Reserves,
Probable/Indicated Reserves, and Proven/Measured Reserves according to the
level of confidence that can be placed in the data.

The portion, or length, of a vein or other structure, that carries sufficient valuable
mineral to be extracted profitably.

An exposure of rock that can be seen on surface and is not covered by soil or
water.

A chemical reaction caused by exposure to oxygen that results in a change in the
chemical composition of a mineral.

A coarse-grained, igneous rock, generally coarse but irregular in texture and
similar to a granite in composition. Usually occurs in dykes or veins.

A block of solid ore or other rock left in place to structurally support the shaft,
walls or roof of a mine.

An important uranium ore mineral, highly radioactive.
The operational facilities of a mine. (Milling Plant, Power Plant)
An igneous rock in which large crystals are set in a fine-grained groundmass.

A mine tunnel opening that identifies the start of an adit or a decline.
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Valuable mineralization not sampled enough to accurately estimate its tonnage
and grade. Also called “Inferred Reserves”

A rich mixture of minerals that is produced from the milling process. This
material requires further processing in the form of smelting or roasting to recover
the desired mineral content. See also: Concentrate

Valuable mineralization not sampled enough to accurately estimate the terms of
tonnage and grade. Also called “Indicated Reserves”

The amount of ore milled and the amount of minerals recovered from a mining
operation. Commercial production is the stage in which a mine enters once
operations achieve a fluent state.

A mining property in the stage of exploration and development.
A mining property, the value of which has not been determined by exploration.

Reserves that have been sampled extensively by closely spaced diamond drill
holes and developed by underground workings in sufficient detail to render an
accurate measurement of grade and tonnage.

In a milling circuit, the pulverized or ground ore in solution.

A yellow iron sulphide mineral, normally of little value. Also known as “Fool’s
Gold”.

Common rock-forming mineral consisting of silicon and oxygen.

A metamorphic rock formed by the transformation of a sandstone by heat and
pressure.

The property of emitting alpha, beta, or gamma rays by the decay of the nuclei of
atoms.

A vertical or incline mine tunnel that is driven up from a mine working to tap into
a deposit in preparation for certain types of stope mining. Raises are commonly
driven to connect mine levels, to break-through to the surface for ventilation, or as
escape-routes, man-ways, or ore passes.

The trend of an orebody along the direction of its strike.
Scarce minerals such as niobium and yttrium.

The restoration of a mining site after mining or exploration activity has ceased. To
return the site to a natural state as it was before mining disturbance.

A preliminary survey of ground.

The percentage of valuable metal in the ore that is recovered by metallurgical
treatment.

The plant in which precipitate or concentrates from the gold milling process are
smelted and poured into the form of rough gold dore bars.

Ore that resists the action of chemical reagents in the normal treatment processes

and which may require pressure leaching or other means to effect the full recovery
of the valuable minerals.

A method of stoping in narrow-vein deposits whereby the wall rock on one side of
the vein is blasted first and then the ore.

A plant designed to heat a refractory ore to drive off volatile substances or oxidize
the ore. The oxidation of the ore liberates the gold. Typically produces poisonous
gases and arsenical wastes that must be disposed of properly or treated.
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The act of supporting openings in rock with steel bolts anchored in holes drilled
especially for this purpose.

A violent release of energy resulting in the sudden failure of walls or pillars in a
mine.

A rotating steel cylinder that uses steel rods as a means of grinding ore. See also:
Ball Mill

A method of mining flat-lying ore deposits in which the mined-out area, or rooms,
are separated by pillars of the same size.

A small portion of rock from a mineral deposit, taken so that the metal content can
be determined by assaying.

The act of removing loose rock from the backs and walls of an underground
opening using a hand-held scaling bar or mechanized hammers.

A cliff or steep slope along the margin of a plateau or hill.

A foliated metamorphic rock, the grains of which have a roughly parallel
arrangement, generally developed by shearing.

Rocks formed from material derived from other rocks and laid down under water
and cemented over time.

A vertical or inclined mine opening that is used as a hoisting compartment to
service the underground workings of a mine. Headframes are built over-top of a
shaft as a function of the hoisting operation.

The deformation of rocks by lateral movement along innumerable parallel planes,
generally resulting from pressure and producing such metamorphic structures as
cleavage and schistosity.

A zone in which shearing has occurred on a large scale.

A large, grooved wheel in the top of a headframe over which the hoisting rope
passes.

A stoping method which uses part of the broken ore as a working platform and as
support for the walls of the stope.

Silicon dioxide. Quartz is a type of silicia.

An intrusive sheet of igneous rock of roughly uniform thickness that has been
forced between the bedding planes of existing rock.

Metamorphic rock surrounding an igneous intrusive where it comes in contact
with a limestone or dolostone formation. Common host of tungsten/scheelite ores.

A self-dumping bucket used in a shaft for the hoisting of ore.
The mass separated from the fused metals in the smelting and refining process.

The method of enlarging or widening a lateral underground working so that larger
machinery can be used in the tunnels.

An enlarged opening at the start of a mine level, blasted off a shaft for the storage
and handling of equipment on that level.

Broken ore stored on surface in preparation for milling.

An excavation in a mine from which ore is extracted. See also: Shrinkage, Cut-
and-Fill, Room-and-Pillar Stoping.

The direction or bearing (measured by angle on the horizontal surface from true
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north) of a vein or rock formation.
A narrow vein or irregular filament of a mineral traversing a rock mass.

To remove the overburden or waste rock overlying an orebody in preparation for
mining by open pit methods.

A level or working horizon in a mine between main working levels.
A compound of sulphur and some other element.

An underground excavation where water accumulates before being pumped to
surface.

A down-arching fold in bedded rocks.

Material rejected from a mill after most of the recoverable minerals have been
collected. These wastes are impounded in protective ponds, which are blocked off
by dams and dikes to prevent the (sometimes) hazardous material from entering
the natural watershed. Sometimes tailings will contain a small mineral content that
may be economical to re-process to recover the previously un-recovered metals.

A large, round tank used in milling operations to separate solids from liquids;
clear fluid overflows from the tank and rock particles sink to the bottom.

Common unit used to describe the amount of ore in a deposit, ore length is
multiplied by the width and divided by the appropriate rock factor to give the
amount of ore for each vertical foot (or meter) of depth.

To haul cars of ore or waste in a mine using a line of ore cars hauled by
locomotive.

A long, narrow excavation dug through overburden, or blasted out of rock, to
expose a vein or ore structure.

The actual assay value of a core sample as opposed to a cut value which has been
reduced by some arbitrary formula.

A fissure, fault or crack in a rock filled by minerals that have traveled upwards
from some deep source.

Native gold which is visible to the naked eye.

Igneous rocks formed from magma that has flowed out or has been violently
rejected from a volcano.

A small cavity in a rock, frequently lined with well-formed crystals. Amethyst
commonly forms in these cavities.

Rock units on either side of an orebody. See also: Footwall, Hangingwall
Unmineralized rock. Also mineralized rock that cannot be mined at a profit.

An internal shaft which is collared from an underground heading rather than on
surface.

An area of distinct mineralization.
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Mine Site Location Maps
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PAST AND PRESENT

Mines of the
Northwest Territories

o W
e ¥

e S T

Figure 1. Location of mine sites in the Northwest Territories. See Figure 2 for Yellowknife Region detail, Figure 3 for
Great Bear Lake Region detail, Figure 4 for the Indin Lake area, and Figure 5 for Courageous Lake Region detail.
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Figure 2. Yellowknife regional map showing locations of mines.
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Figure 3. Great Bear Lake Region showing location of mines.
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Figure 4. Indin Lake Region showing location of mines.
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Figure 1. Courageous Lake Region showing location of mines.
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The History of the Mines
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Gold, Tungsten

63°02' 00" 113° 08' 00"

Years of Primary Development: 1938-1943 Mine Development: 40’vertical shaft, open cuts

Years of Production: 1942-1943 Mine Production: 720 Ibs tungsten concentrates

Introduction

The Argonaut Mine is located on the east shore of Gordon Lake, about six kilometers southeast of Sandy Point
Lodge, and 90 kilometers northeast of Yellowknife, NWT. This former tungsten mine, which closed around 1943,
burned down in a 1998 forest fire, the remains of which were visited by the author in September 2001.

Brief History

The original claim groups, including the ‘Pormac’ claims, were staked in 1937 and 1938. Prior to 1942, work was
focused on the gold potential of the claims, but with a high demand for tungsten attention turned to producing a
concentrate of this valued metal. Minor production was attained between 1942 and 1943 by Goodrock Gold Mines
Limited. The original claims lapsed in 1958. In 1997, Joe McByran staked the ‘Argonaut’ claim overtop of the area.
It lapsed in 2000. Walt Humphries staked the *Argo’ claim in September 2004.

Geology and Ore Deposits *

Gordon Lake is underlain by greywackes and slates of the Yellowknife Supergroup. These thin interbeds were
deposited as a turbidite sequence. In places, the greywacke beds become thick to massive and any bedding may be
obliterated by metamorphism. Quartz veins, which are abundant throughout the sedimentary rocks, consist of high-
temperature glassy quartz with tourmaline and a few feldspar crystals in schists and hornfels. The #1 Vein on the
property, which strikes northeast, occurs as lenses and stringers with minor scheelite reported.

Galloway Gordon Lake Mines Limited (1938)

Galloway Gordon Lake Mines Limited was organized in March 1938 to explore the ‘Pormac’ and adjoining claim
groups through the sinking of a 40 foot shaft, trenching, and diamond drilling, all on the #1 vein. At this time, the
property was regarding as a gold prospect. The advent of war and the inability of the company to raise additional
finances resulted in a cessation of work (Lord, 1951).

Goodrock Gold Mines Limited (1942-1943)

In March 1942, Goodrock Gold Mines Limited acquired a controlling interest (60%) in the claims from Galloway
Gordon Lake Mines Limited. A crew was assembled headed by Claude Watt and arrived on the property on April 20"
1942 (The Toronto Star, Apr. 22" 1942). Exploration of the surface veins by several pits and trenches over a strike
length of 2,000 feet revealed quantities of scheelite ores, mostly within the #1 Vein (The Toronto Star, May 14"
1942). In July 1942 it was reported that diamond drilling encountered scheelite ores within the vein to a depth of 150
feet (The Toronto Star, July 3" 1942). Sampling of the ore material revealed tungsten and gold in commercial
quantities, with assays ranging from 1% to 9% tungsten oxide (WOj3) and up to 1 ounce per ton gold (The Globe and
Mail, July 14™ 1942). Work was focused on an ore shoot south of the shaft, 60 feet long and up to 5 feet wide (The
Yellowknife Blade, July 6™ 1942).

Company directors decided to install a small 10 ton per day concentrating plant at the Gordon Lake property during
the summer of 1942. Material and equipment was airlifted to the site from Yellowknife in September 1942. The
milling plant was installed by November 1942, and production began (Lord, 1951). Mill feed was derived from a
number of large trenches east of the plant and ore was pushed by wheelbarrow to the ore bins. The mill was a timber
structure, small around the base, but about 3-stories high. The old shaft was fitted with a tripod timber A-frame for
hoisting (Bill Holden, pers. comm.).

In December 1942, it was reported that mill heads were 2:24% WO; but the recovery rate was a very low 62%. It was
hoped that finer grinding of the ores would achieve better recoveries. Also in that month additional power plant
machinery was installed with the hope of increasing production (The Toronto Star, Dec. 18" 1942).

! Geology and Ore Deposits section extracted and modified from NORMIN.DB, NWT Geoscience Office.
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Milling Plant

Little information is available on how this plant operated, but it is known that a jaw crusher was employed in the
crushing circuit. A small ball mill received crusher discharge, and a number of Wilfley tables recovered a concentrate
that was bagged, and loaded into an ore cart. A rail line connected the mill-site with the small bay on Gordon Lake,
where the concentrate was loaded onto boat or airplane. The 10 ton per day plant was powered by a number of 12-
horsepower Lister and Fairbank-Morse diesel engines, which drove the mill equipment by drive shaft and belt. There
was also a small assaying facility on the property (W.R. McBryan, pers. comm.).

Camp Site

The camp consisted of a log bunkhouse, cookery, shop, and up to four residences with a capacity for 25 persons.
Around five to ten men were employed with families residing on site. Power was supplied by a small Lister genset.
Claude Watt was mine manager, W.R. “Red” McBryan was a mechanic or surface foreman, and A.L. Schneider was
a consulting engineer in 1942. A trail connected the log cabin camp to the #1 vein and mill site, about % kilometer
southeast near a small pond (W.R. McBryan, pers. comm.).

Mining Operations
Mining development was selectively completed on sections of the vein with high scheelite assays. Drilling was done
by portable Warsop drills and hand-steel methods (W.R. McBryan, pers. comm.).

#3 Veln

Jackfish
Bay
(Gordon
Lake)

#2 Vein

#1 Vein

Shaft Fault

Railway

Whiskey Jack
Lake

‘WDQ

Gordon Lake

feet

Figure 1. Argonaut Mine property map, ¢.1944.

Operations at the Argonaut tungsten property continued into 1943 after which no further information is available. In
January 1943, it was reported that production was progressing satisfactorily and that a substantial amount of
concentrate was ready for shipment, either by winter road or aircraft. There were also reports of extremely high-grade
tungsten ores being mined from the depths of the open cuts, including a sample that assayed 16% WOj; (The Toronto
Star, Jan. 27" 1943). It is assumed that milling at Argonaut Mine ceased sometime in 1943. The operation was run on
a sporadic schedule and the mill probably was only able to operate during the warmer months of the year.
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Production

First shipment of tungsten concentrate from the property was reported in June 1943 (Canadian Mines Handbook,
1943). No definite record of production is known to exist, however statistics available for 1943 indicate that 720
pounds of tungsten concentrate were produced from the Northwest Territories during that year (Statistics Canada,
1957). The Argonaut Mine was the only tungsten mine reported to operate during 1943, so it is assumed that either all
or the bulk of this production was from this property. Actual tungsten oxide content of these concentrates is
unknown. Equipment was dismantled in 1945-1946 and sent to other mining operations in the Gordon Lake area
(W.R. McBryan).

Exploration Since Mine Closure

Argonaut Yellowknife Mines Limited was formed in 1944 and acquired the property. They were primarily interested
in its value as a gold property. As indicated, it is possible that they conducted some development and perhaps even
ran the mill as a bulk sampling plant, but no record exists. No extensive exploration has been conducted. In 1997, Joe
McBryan staked the ‘Argonaut’ claim overtop of the area. It lapsed in 2000. Walt Humphries staked the ‘Argo’ claim
in September 2004.

References and Recommended Reading
Argonaut Yellowknife Mines Ltd. Information Bulletin. July 1% 1944,

Canadian Mines Handbook., 1943. Compiled, Printed, and Published by The Northern Miner Press Ltd., 1943.

Lord, C.S., 1951. Mineral Industry of District of Mackenzie, Northwest Territories. Geological Survey of Canada,
Memoir 261, 1951.

Statistics Canada, 1957. Canadian Mineral Statistics 1886-1956. Reference Paper No. 68, published by authority of
The Right Honorable C.D. Howe, Minister of Trade and Commerce, 1957.

The Northern Miner newspaper articles, 1942.

The Yellowknife Blade newspaper articles, 1942.

The Toronto Star newspaper articles, 1942-1943.

The Globe and Mail newspaper articles, 1942.

National Mineral Inventory (Goodrock). NTS 85 P/3 Au 7.

geology from NORMIN.DB (http://www.nwtgeoscience.ca) Showing 085PSW0024

Personal communication: W.R. McBryan; Jim McAvoy Jr.; Bill Holden
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Years of Primary Development: 1938-1941

Years of High-Grading: 1938-1941

Introduction

[32]

Gold

64°09'15" 115°13'15"

Mine Development: high-grade trenching

High-Grading: 331 0z Au

This small high-grading gold operation was located on the south side of Indin Lake, 193 kilometers northwest of
Yellowknife, N.W.T. It has not been visited by the author of this report.

History in Brief

Gold was discovered on the Barker vein in 1938 by prospectors with Territories Exploration Limited and the ‘Anna’
claims were staked. Some gold was high-graded from the showing by their crews during 1938-1939. In 1940, Peter
and Charles Schwerdt re-staked the property and hand-cobbed more gold at these claims. It was rumored that they
had actually stolen the gold from the Con and Negus Mines in Yellowknife.

Geology and Ore Deposits *

The area is underlain by foliated, dark green, Archean andesitic metavolcanic rocks of the Yellowknife Supergroup.
The main showing, the Barker vein, is a 40 foot long, quartz-carbonate vein. The vein is truncated on the southern
end by a fault and ends abruptly in soft grey schist in the north. The vein is one foot wide in the southern portion and
widens to 3 to 6 feet to the north. All of the gold was extracted at the intersection of the south end of the vein with the

truncating fault.
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Figure 1. Bar-Bet Mine property map.

Territories Exploration Ltd. (1938-1939)
Crews with Territories Exploration Limited were at
work during 1938-1939 trenching the Barker vein. They
hand-cobbed 1600 pounds of ore and were able to
extract 83 ounces of gold by mining a pipe-shaped
oreshoot 1 foot in diameter and 10 feet in length. The
company abandoned the claims in 1940 because of war
conditions (Lord, 1941).

Pete and Charles Schwerdt (1940-1941)

In 1940, the claims were re-staked by Pete and Charles
Schwerdt, and an additional 248 ounces of gold were
recovered from the Barker vein by 1941.

Exploration Since Mine Closure

The claims were diamond drilled and trenched by
American Yellowknife Mines Limited in 1945-1946,
returning interesting gold values (National Mineral
Inventory). The property was re-staked as the ‘Vidie’
claims by G.E. Swanson in 1982, followed in 1985 as
the ‘Barker’ claims, and in 1992 as part of the ‘Hela’
claims. In 1984, the old trenches were mapped and
sampled, and it was reported that further work was
merited (Day, 1984; Flood, 1994).

! Geology and Ore Deposits section extracted and modified from NORMIN.DB, NWT Geoscience Office.
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Copper

62°52' 30" 109° 31' 00"

Years of Primary Development: 1941 Mine Development: three short shafts (20 feet)

Introduction

The Barnston River is located on McLeod Bay of the East Arm of Great Slave Lake. The old copper workings are
located near the mouth of the river, south of the old Arctic Star Lodge.

History in Brief
A small crew sank a few short shafts near the mouth of the Barnston River in 1941. It was a small copper prospect
known as the ‘Ryan’ claims.

Geology and Ore Deposits
No information available.

Ryan Exploration & Development Company Limited (1941)

The ‘Ryan’ group of nine claims were staked in August 1939 by J. Russell and T.O. Evans for the Ryan Exploration
& Development Company Limited of Edmonton. No work was done in 1940, but in the summer of 1941 five men
were employed for about six weeks under the direction of T.O. Evans. Copper was the target of exploration. The
crews sank three small shafts, each six-feet square, to depths ranging from 14 to 21 feet. The shafts were all about
1,000 feet apart. The shafts exposed considerable chalcopyrite across widths of several feet near the surface, but none
below a depth of about 12 feet. (Lord, 1951)

Exploration Since Mine Closure
No known work.

References and Recommended Reading
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Silver

66° 00" 30" 118°01'30"

Years of Primary Development: 1933-1934 Mine Development: adit tunnel

Introduction

The Bear Portal Mine is located in the Echo Bay region of Great Bear Lake, 9 kilometers south of LaBine Point (Port
Radium) on the northeast side of Miles Lake and 2 kilometers east of the EI-Bonanza Mine. It is 433 kilometers
northwest of Yellowknife, NWT. The author has coined the name of this site, as the original claims that covered this
ground were known as the ‘Bear’ claims. The area was viewed from the air by the author in July 2005, but no
evidence of this mine could be seen.

History in Brief

The ‘Bear’ claims were staked by Charles Sloan in 1931 for the Great Bear Syndicate, operated by J.J. Byrne of
Toronto. A small crew under the direction of newly formed Great Bear Lake Mines Limited blasted out this short
tunnel during 1933-1934 as part of assessment work on this group of claims. They were looking for silver and
radium minerals. No other work is reported.
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Figure 1. Regional map of the Dowdell Point area, showing the location of the Bear Portal Mine.

Geology and Ore Deposits *

The property is situated within the Great Bear Magmatic Zone, a part of the Bear Structural Province of the Canadian
Shield. Mineralization occurs within a narrow strip of altered volcanic and sedimentary rocks that are part of the Port
Radium Formation of the Aphebian Labine Group. The northwest striking volcanic-sedimentary sequence is bordered
by the Late Archean granite body of the Bear Batholith to the south and by Archean granodiorite of the Bertrand
Lake Pluton to the northwest. The contact of the Port Radium Formation with the granite to the south is very sharp
suggesting that the magma was relatively dry. The major contribution of this granitic magma to the surrounding rocks
was in the form of aplites and possibly quartz veins. The mineralization of the deposit is presumed to occur in one or
more hydrothermal quartz-carbonate veins.

Great Bear Lake Mines Limited (1933-1934)

In 1933, Great Bear Lake Mines Limited owned the ‘Bear’ group of claims, adjacent to the El-Bonanza Mine
property. The ‘Bear’ claims were a silver property and underground exploration of the deposit was warranted based
on the interesting values encountered on the neighboring claims. Gold and some radioactive material were also

! Geology and Ore Deposits section extracted and modified from NORMIN.DB, NWT Geoscience Office.
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reported in 1933, but no economic values of uranium minerals were located. J.P. Dolan was field manager in charge
of work in 1933.

In October 1933 it was reported that the company had intersected silver veins 110 feet from the portal entrance. At
this point the vein had a width of 10 feet with massive mineralization, including bornite, chalcopyrite, chalcolite, and
manganese (The Toronto Star, Oct. 16™ 1933). The tunnel was apparently driven a total length of 125 to 130 feet, but
no drifting was performed on the vein (Cummings, 1934; The Northern Miner, May 24" 1934). The company was
also actively exploring their silver claims at Glacier Bay during these years (see Glacier Bay Mine) and as other
properties were of more interest, work ceased at the ‘Bear’ claims.

Exploration Since Mine Closure
No known work.

References and Recommended Reading
Cummings, A.L., 1934. Memorandum to Mr. Turner. January 24™ 1934. (National Archives of Canada. RG 85. Vol
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The Toronto Star newspaper articles, 1933.
geology from NORMIN.DB (http://www.nwtgeoscience.ca) 086 KSW0027
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Gold

62°25' 00" 112° 54' 30"

Years of Primary Development: 1942, 1946-1948 Mine Development: 320’ vertical shaft, 2 levels (681’ dev.), small pits

Years of Production: 1942, 1947-1948 Mine Production: 477 tons milled = 30 0z Au

Introduction
The Beaulieu Mine is located 74 kilometers directly east of Yellowknife, NWT. All buildings at the former gold mine
were destroyed in 1994 during a government cleanup effort.

Brief History
The ‘Norma’ claims were staked by Sam Hansen in 1939. A small mill went into operation in 1942 but work ceased

for the duration of World War I1. After the war, Beaulieu Yellowknife Mines Limited was formed to develop the
deposit. Initial high-grade assays provided much enthusiasm and the company, spurred on by the wave of favourable
publicity surrounding post-war gold potential in the Yellowknife area, championed a highly publicized exploration
campaign on the claims in 1945-1946. Fantastic but erroneous and misleading ore reserves were announced and in
1947 the mine was financed into production. However, the deposit proved to be without economic value and the mine
shut down in 1948, folding in chaos and bankruptcy.

Mike Piro

Figure 1. Beaulieu Mine headframe, 1980s.

Geology and Ore Deposits *

The Norma gold prospect is situated in the Yellowknife Basin, a supracrustal belt within the Archean Slave structural
province. Gold occurs in quartz veins hosted by turbiditic metasediments belonging to the Burwash Formation which
is part of the Archean Yellowknife Supergroup. The sediments include medium-bedded greywackes rhythmically
interbedded with argillite and occasional layers of grey to black, thin-bedded phyllite. The strata are strongly
deformed into folds with axes plunging steeply to the northeast. Regional metamorphic grade is lower greenschist.

The Norma vein has been traced on surface for about 550 meters. It averages 15 centimeters in thickness and is
concordant with bedding, following an argillite layer in the turbidites. Several minor nearby quartz veins parallel it.
The veins are composed mainly of rusty weathering, grey quartz containing a variable amount of wall rock inclusions
along with minor carbonate, feldspar, biotite, and chlorite. Metallic minerals constitute less than 1% of the vein by
volume and include: arsenopyrite, galena, chalcopyrite, marcasite, scheelite, and native gold. Sphalerite and

! Geology and Ore Deposits section extracted and modified from NORMIN.DB, NWT Geoscience Office.

The Operational History of Mines in the Northwest Territories, Canada Ryan Silke, 2009




[38]

pyrrhotite have been tentatively identified. Native gold tends to occur with galena and the other sulphide minerals,
particularly near the wall rock, near inclusions of wall rock, and in chloritic slips.

Most of the hangingwall argillite has been strongly chloritized, while silicification of the footwall greywacke appears
to have taken place. Also in the footwall is a 20 meter wide zone in which the sedimentary strata have been strongly
contorted, broken and infilled with numerous stringers and irregular bodies of quartz.

The bulk of better grade material is present in two main shoots, named A and B. The A shoot plunges down the dip of
the vein 70° to the north-northeast. At surface, the A shoot was reported to be 2.5 meters long and 50 centimeters
wide with a grade of 1.64 ounce per ton gold. At the 175-foot level, it was reported to have a drift length of seven
meters, width of 50 centimeters and grade of 0-55 ounce per ton gold. Shoot B was reported to be about 10 meters
long, 30 centimeters thick and to contain in excess of one ounce per ton gold. Shallow diamond drilling revealed only

erratic values of gold.
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Figure 2. Beaulieu Mine property map.

Norma Tungsten and Gold Mines Limited (1942)

In July 1941, Norma Tungsten and Gold Mines Limited was formed to undertake exploratory development on the
‘Norma’ claims. Gold was the mineral of interest, but traces of tungsten were also reported. Sam Hansen was in
charge of work, together with assistance from Harry Ingraham and Angus MacKinnon (The Yellowknife Blade, July
20" 1941). Beginning in June-July 1942, 15 tons of ore grading 4 to 5 ounces per ton gold from the Norma vein was
mined by pit and processed in a small Gibson milling plant. The Norma vein had been explored over a strike length
of over 1,800 feet and ore was derived from two main pits, the A and B-pits (A-zone and B-zone), the A-pit being
about 18 feet deep (Messer, 1945; Lord, 1951). The mill recovery was very low because of faulty equipment, and
conditions attending World War |1 forced a cessation of work (Lord, 1951). According to records available from the
Royal Canadian Mint, a shipment from the ‘Norma’ claims in 1943 was refined to produce 7 ounces of gold and 2
ounces of silver (National Archives of Canada).
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Beaulieu Yellowknife Mines Limited (1946-1948)

Major gold-bearing ore zones were discovered on the Giant Mine property in Yellowknife in 1944-1945, invigorating
interest in new gold deposits in the Yellowknife region. Beaulieu Yellowknife Mines Limited was formed in August
1945 to acquire and explore the ‘Norma’ property, with Emil Schnee in charge of work. High-grade gold was
discovered in the nose-fold section of the Norma vein during early work. Typically, these occurrences are very high-
grade and continuous at depth. By 1946, it was felt that the drill results easily justified major developments. The
drilling suggested 14,000 tons of ore grading 1-00 ounces per ton gold to a depth of 250 feet in the A-zone of the
Norma vein. An ore reserve of this type was small by the standards of the day, but company officials believed that
more ore would be found of equivalent grade with additional exploration. The B-zone was traced for a length of 130
feet, but more work was required. Exploration also traced the Norma vein swinging to the north as it followed a drag
fold in that direction, whereas previously it was believed that the vein pinched out. (The Northern Miner, April 11"
1946) An ambitious development program, supported by the climate of the post-war gold boom, proceeded at the
Beaulieu property. Assay results obtained from the vein included 17 ounces per ton gold intersections, and it was
because of these high-grade assays that the company could easily promote the property.

Fraudulent Campaign

Since the money needed for major developments is raised primarily on the stock market, it is possible that the
Beaulieu company seized the publicity opportunity surrounding post-war Yellowknife to raise funds for a property
that was actually of little value. Ore reserves were extrapolated based on questionable diamond-drilling campaigns.
Through promotional tactics, the company painted a picture to the investing public that Beaulieu was going to be the
next big tonnage gold producer in the Yellowknife region. In early 1946, company president Samuel Ciglen was
quoted as saying that Beaulieu Mine would be of greater importance than the gold strikes in South Africa. (The
Toronto Star, June 4" 1946)

Company stock was raised to great heights in the spring of 1946 as a result of this wild promotion and the great
results that they reported. The stock reached a high of $2.60 on May 16™ 1946, but then plummeted to great lows by
June. This was due, perhaps, to an editorial in The Northern Miner newspaper which called into question the
sampling methods and promotional tactics of Beaulieu Yellowknife Mines Limited (The Northern Miner, May 16"
1946). The main culprits, according to company officials, were short-selling interests who raided the market to make
money on shares they didn’t own, but not all the evidence backed up this theory (The Toronto Star, June 4™ 1946).
Rumours circulated that Ciglen and other directors of the company were in on a conspiracy. The company was hit
hard with accusation of stock market manipulations, and an investigation by the Ontario Securities Commission and
the Toronto Stock Exchange began in July 1946 (The Toronto Star, July 27 1946). The investigation did find fault
on the part of company officials, but there was no Canadian law to punish them (The Northern Miner, October 31%
1946)The commission recommended stronger regulations in the Toronto Stock Exchange to prevent short-selling
deals. The affair did not hurt the Beaulieu company financially but it was bad for publicity. Some new directors were
elected and H.G. Hutchings replaced Samuel Ciglen as president (Ciglen was ‘demoted’ to vice-president).
Management was still determined despite the tarnish on their reputations, and they remained confident that a gold
mine could be brought into production.

1946 Operations

A mining crew was hired during the summer of 1946, headed by Major Art Ames, and mining machinery was
brought to the site. Company engineer Dr. A.F. Banfield recommended the sinking of a 2-compartment shaft to a
depth of 300 feet to explore the A-zone at that horizon. He believed that underground exploration would be less
costly than diamond drilling and provide more concrete information, because of the complex folding of the vein in
this area. Underground development of the B-zone was also recommended, but only after the first stages of
development in the A-zone. Banfield also recommended the installation of a 25 tons per day mill to treat high-grade
ores from the A-zone for bulk-sampling purposes, so that a profit could be made while bringing the mine into full
production (The Northern Miner, June 27" 1946).

The company announced that the shaft would be sunk and a mill installed at the same time; a very unorthodox
procedure. Because of the short transport season and the difficulties in getting freight up north, preordering
equipment was not unusual, but it was risky since only limited ore had been outlined. A deal was made with Aerofall
Mills Company for the installation of a 35 tons per day plant at the Beaulieu Mine, a unit that could be increased to
55 tons per day with minor modifications. Metallurgical testing during the fall of 1946 suggested that 76% recovery
could be attained with the Aerofall mill, with tailings to be stockpiled for future cyanide treatment.
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The shaft was collared in October 1946 to a depth of 28 feet and concrete was poured for the headframe, hoist, and
mill buildings. No development was planned over the winter, but the company wanted to ensure that preparations for
shaft sinking would be made for the spring of 1947. Diamond drilling results by this time maintained a 14,000 ton ore
reserve, with the A-zone ore shoot pinching out at 300 feet depth and the widest section lying below the 150 foot
horizon (The Northern Miner, June 27" 1946).

1947 Operations

Heavy freight was brought to the site by Cat train early in 1947, and a shaft-sinking contract was awarded to Frank
MacKinnon. A Cummins diesel generator was installed in April 1947, purchased used from the Canol project the year
previous. Much equipment was purchased used from local mining companies or from war assets, and provided for a
substantial cost-saving benefit. Shaft sinking commenced in May 1947, and by the end of the month a good set of
buildings, built from locally sawn and milled spruce, had been erected (The News of the North, March 28" 1947;
May 30" 1947).

The 2-compartment shaft was sunk to 320 feet depth and two levels were opened up at the 175- and 300-foot levels.
Lateral development thence commenced under a contract with Miners Inc. of Noranda, Quebec. Gold bearing veins
were intersected on both levels late in August 1947 and the vein had a reported width of 14 feet on the 1% level. On
the 2" level intersection, it was reported that visible gold was found and that several smaller vein faces were
encountered while driving towards the A-zone. This was the cause for concern earlier in exploration when diamond
drilling intersected a narrow section of vein below 300 feet; now, it was faithfully believed that the Norma vein had
not pinched out, and that diamond drilling had intersected these smaller veins. It was also announced that a new vein
(Easton vein) had been discovered 1,900 feet west of the shaft. It was stripped by bulldozer for a length of 50 feet
(The Northern Miner, Sept. 4™ 1947).

The Western Miner magazine

Figure 3. Beaulieu Mine, September 1947.

While shaft sinking was still in progress, the company decided to clear an airstrip near the property. This decision
was made when it was realized that a large amount of supplies and equipment necessary to start production by the fall
of 1947 would not be available due to an early winter break-up. Therefore, using construction equipment on hand, a
4,000 foot x 200 foot airstrip was cleared on a sand-deposit about nine kilometers northwest of the mine site. A rough
tractor-road was cleared from the mine to airstrip. This made it possible to employ DC-3 wheeled aircraft contracted
from U.S.C.A.N. Engineering Corporation Limited for freight transport to Beaulieu (Lord, 1951). It also allowed for
the targeted start-up in August 1947. This date was actually delayed two months due to problems with the installation
in the mill. Also, the shaft sinking crew quit in July, and a new crew of miners was brought in to finish work and
begin lateral development. A stockpile of ore was therefore not ready until sometime in September.

In September 1947, two drift faces were being advanced on both levels of the Beaulieu Mine, and raises were being
driven between the 2" and 1% levels, and the 1% level and surface. A developed ore reserve of 17,500 tons assaying
1.25 ounces per ton gold was announced. Indicated probable ore was estimated by the company at 105,000 tons of
ore grading 0-87 ounces per ton gold (The Western Miner, Nov. 1947).

The Operational History of Mines in the Northwest Territories, Canada Ryan Silke, 2009




[41]

Production Begins

Production commenced on October 23™ 1947 after a brief trial run of muck-grade ore (Lord, 1951). A 73° raise
(following the dip of the vein) being driven from the 2" level was apparently one of the first sources of ore, although
records as to what areas the company was mining are incomplete. Samples from this raise during October 1947
included 2-3 ounces per ton gold and 1-14 ounces per ton gold over 30 inches from each wall of the raise at a distance
of 92 feet. A raise was also driven from the 1% level to surface during the month of October, but results of this work
were not published at the time. Management reported that the raises had contributed little to giving a clearer
understanding of the location of high-grade ore shoots, admitting that the underground picture was not comparable to
the favourable results on surface (The Northern Miner, Nov. 13" 1947).

Milling Plant

Principle design of the mill was an amalgamation circuit with some special design features to accommodate Beaulieu
ores. Ore from a 75 ton ore bin, equipped with a grizzly, was conveyed into a 7 foot x 4 foot Aerofall autogenous
mill. Mill feed was regulated by an electric ear. The mill was capable of grinding 35 tons per day when using the ore
itself as a grinding medium, but maximum grinding was achieved when using an appropriate ball charge (tungsten-
carbide balls). The mill product was drawn out by an exhaust fan, and through a cyclone dust-collector unit. Gold-
bearing dust particles were passed into a single-cell 18 inch Denver jig, and then over twelve blanket tables, each 3
foot x 8 foot, to produce a high-grade concentrate. All concentrates were treated in a 24 inch x 48 inch Denver
amalgamation barrel and a gold amalgam was recovered. Fine dust from the cyclone was exhausted from the mill,
and tailings were discharged to the tailings pond (Lord, 1951).

Power Plant

Electric power for the camp, hoist, and mill was provided by a 125 KVA Cummins-General Electric diesel-electric
unit, and a smaller 35 KVA Waukesha-General Electric unit. Two Cat D-13,000 diesel engines operated Sullivan
compressors for a total output of 900 cubic feet per minute. Fuel oil was stored in small tanks aggregating 35,000
gallons. Shaft operations were serviced by a single-drum Sullivan hoist, driven by a 30 horsepower (hp) electric
motor. A low-pressure 35 hp boiler supplied heat to the mine and camp. Additional heat was supplied through a
waste-heat recovery system using the powerhouse diesel engines. Fresh water was pumped from John Lake for
purposes of camp consumption and for the mill. The camp maintained radio contact with the R.C.C.S. station at
Yellowknife on channel CJ4E (Lord, 1951; The Western Miner, Nov. 1947).

Mining Operations

It was planned to use shrinkage stoping methods at the Beaulieu Mine, using locally cut timber as sill supports.
Underground equipment included four I-R leyner drills, four I-R stoppers, three Sullivan plugger drills, two Sullivan
tugger hoists, ore cars, and an Eimco mucking machine. Cars were caged and hoisted to the orebin deck, where waste
and ore were separated into huge piles of rock at the back of the headframe (Lord, 1951; The Western Miner, Nov.
1947).

Crews and Camp

The Beaulieu camp was centralized at the mine itself, and included a 3-story staff house (which was also the
office/warehouse), and bunkhouse/cookery. Several small cabin and tent dwellings were located a kilometer away at
the Hansen Lake camp and a cottage near the John Lake pump-house served as a guest house for company officials.
The staffhouse structure also provided schooling facilities for young children at Beaulieu. Lumber for practically all
buildings, including the headframe, were sawn and milled on property from local stands of spruce. In August 1947,
there were 45 men employed at the mine, 7 of which had families residing at the property. In September 1947, total
payroll was 66, of which 6 were staff, 40 were employed on surface and construction, and 20 were underground.
Mine staff included: Art Ames, mine manager; Charles Stocking, assistant manager; Ken McGinley, assayer; Frank
McKinnon, mine captain; Joe Williams, surface foreman; L.E. Johnson, mill superintendent; Alf Scott, mechanic; Art
Fortens, accountant; Ken McGinley, assayer; and Alf Wilmot, geologist (Lord, 1951; The Western Miner, Nov.
1947).

End of 1947 Operations

Operations at the mine were not going well during November 1947. Mill recoveries were terrible and the underground
development program within the A-zone ore shoot had not uncovered anything spectacular. It was clear that the gold
recovered from the mill would not pay for the capital spent on putting the property into production. To November 30"
1947, it is reported that $795,000 had been spent on the property. This total included the expenses of supplies and
equipment, construction of the mill, airstrip, and camp, and underground development to date (Lord, 1951). In order to
keep the public interested in the first post-war gold producer at Yellowknife, the mine manager decided to call for a
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gold pour, one month into production. The event was highly publicized and was scheduled for December 7" 1947.
Production of ores stopped on November 30" 1947 when the staff had to admit defeat. The mill was not recovering
enough gold. It was not the fault of the mill — there just was not enough gold in the ores. Major Ames was fired by the
company and the gold pour was canceled (Price, 1967). Later in December, the Beaulieu company (under orders from
the Ontario Securities Commission) hired A.D. Hellens to evaluate the deposit. He gave the final blow to the operation
with his estimate of only 1,200 tons of ore reserve grading 0-63 ounces per ton gold remaining, enough for two-weeks
of mill feed (Hellens, 1948). This material was above the 225-foot level; development below that depth had not
outlined ore grade material (Lord, 1951).

1948 Operations

A.D. Hellens made several recommendations in his report. He recommended a limited amount of lateral development
on the 1% and 2" levels to complete development of the A-zone ore shoot, followed by milling of the remaining
tonnage. He also suggested diamond drilling from the 2™ level to 600 feet depth to test the A-zone vertical extent,
geological mapping of the entire property, and a thorough investigation of the Easton vein (Hellens, 1948).

Mining recommenced in January 1948 and the mill was restarted on January 20". Development ore was being milled,
but a 30-foot section of the A-shoot on the 1% level was exposed and ready for stoping operations. A sub-level was
developed below the 1% level, driven off the raise. Mill heads from January 20" to February 5™ 1948, inclusive, were
0-38 ounces per ton gold from 188 tons of ore milled. Milling was halted in February because of severe cold
temperatures which froze up water lines. Meanwhile, surface exploration and underground diamond drilling was to
continue as per A.D. Hellen’s recommendations (The Northern Miner, Feb. 19" 1948). Two holes were drilled,
showing the continuation of the Norma vein to the 400-foot horizon, but they failed to cut economic ore. Five x-ray
holes were drilled on the Easton vein at surface, but failed to pick up the continuation of the vein. Also, geological
mapping of the property failed to uncover anything of importance (The Northern Miner, Feb. 17" 1949).

The mill was brought back on line in August of 1948 for a short period while mining the A-shoot, but all work ceased
on October 1% 1948 with the advent of winter. 10 men were employed in August 1948. Samuel Ciglen, company
president, reported that it was planned to reactivate the property in 1949 to mine the B and Easton-shoots (The
Northern Miner, Sept. 2" 1948; Feb. 17" 1949). The property was abandoned in 1949 and most of the mill equipment
was removed. Production to 1948 and mine development as of December 31% 1947 are given in Tables 1 and 2, and a
plan of the underground workings is shown in Figure 4.

1% (175%) 151’ 162’

2" (300) 274 94’

Table 1. Beaulieu Mine underground development to December 31 1947. (source: Lord, 1951)

1942 15 tons @ ? 70z Au, 20z Ag
5-00 oz/ton
1947 252 tons @ 75 oz
0.03 o0z/ton 23 0z Au,4 0z Ag
1948 210 tons @ 41 oz
0:298 oz/ton
Total: 477 tons 50 oz 30 0z Au, 6 0z Ag

Table 2. Beaulieu Mine production. (source: Lord, 1951; National Archives of Canada)
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Figure 4. Surface plan of the mine site area and underground plan, 1947.

Exploration Since Mine Closure

The property remained dormant until 1983 when the ‘Brandy’ claims were staked by Genesis Resources Corporation
Limited. In 1984, two holes were diamond drilled and in 1985 the property was geologically mapped and chip
sampled. Magnetometer and VLF-EM surveys were also conducted and three anomalous gold assays were recorded,
but in 1989 the claims were allowed to lapse (Cremonese, 1984). Robert Carroll staked the “Irene’ claim in 1992 over
the old mine, but no work was done and the claim lapsed in 2000 (Robert Carroll).
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Uranium

64° 44' 00" 118°11'00"

Years of Primary Development: 1934, 1956 Mine Development: 65’ vertical shaft + adit tunnel (992’ dev.)

Years of Bulk Sampling: 1934 Bulk Sample: 1 % tons cobbed ore shipped @ 41% U;0g

Introduction

The Beta Gamma property is located at Beaverlodge Lake, 316 kilometers northwest of Yellowknife, NWT. It was an
underground uranium prospect in 1934 and 1956. The site is only accessible by floatplane, although an old winter
road to Great Bear Lake once passed through the area. It was visited by the author in August 2006. A forest fire
destroyed all buildings some time ago.

Brief History
The first work was done in the 1934 when a shaft was sunk on the ‘Tatee” and ‘Bee’ claims. About 1% tons of cobbed

pitchblende ore was sent for assaying and was found to contain 41% uranium oxide. Work stopped after finishing the
shaft and the claims were dropped. In 1943, the property was re-staked as the ‘Cormac’ claims by DeStaffany
Tungsten Gold Mines Limited, who later reformed into Transverse Longlac Mines Limited. During the 1950s, the
claims were surveyed and additional uranium occurrences noted. The property was enlarged and a program of drilling
was conducted. In 1956 underground work resumed by Consolidated Beta Gamma Mines Limited through the use of
a long adit. No major mining development has been done since 1956.

Geology and Ore Deposits *

The geology of the area consists of a belt up to 1.5 kilometers wide consisting of northeast-trending Proterozoic Snare
Group interbedded sediments, volcanics, and quartz-feldspar porphyries that form a northeast-trending ridge crossing
the mine site. Quartzite, with thin beds of conglomerate and slate or talc-sericite schist striking northeast and dipping
75 to 80° northwest, outcrops along the ridge. It is bound on the southeast by the Beaverlodge thrust fault, where
altered, fine-grained porphyry overlain by a massive dacite flow is in contact with the quartzite, and in the northwest
by granitic intrusions. Granitic intrusions flank the belt and are cut by white, barren or hematite-bearing, quartz veins.
The granite is thought to underlie most of the strata north of the Beaverlodge Thrust, and borders the exposed
sedimentary and volcanic rocks to the south. At the contact, the porphyry is brecciated, a 1 to 4 inch gouge, and
quartz veins in either unit terminate at the contact. The northeast corner of the property is underlain by a folded,
cherty argillite, and a massive, medium-grained, altered and fractured gabbroic body is found east of the main
mineralized area. Vertical diabase dykes also intrude the strata. Pitchblende is deposited in open cavities and fractures
that are spatially related to the regional fault system. Four main deposits of this pitchblende have been developed.
Pitchblende is closely associated with hematite, often with chlorite, and with minor cobaltite.

Hottah Lake Mines Limited (1934)

The property was staked as the ‘Tatee’ and ‘Bee’ claims in January 1934 by Darcy Arden Sr. following the
identification of brown surface oxide staining in this area. Edward Hargreaves of Great Bear Developments Limited
optioned the claims in March 1934 after finding a lens of solid pitchblende. The break was said to be traceable for
over 15 kilometers. The discovery was widely acclaimed and promoted following its discovery, and Hargreaves
credited the property as one of the richest radium finds in the region (Lord, 1941). Great Bear Developments Limited
formed a new public company in order to raise funds for a mine. In April 1934, Hottah Lake Mines Limited was
incorporated to development the property. A six-man crew began work in April with the construction of a camp.
Trenching of the showings was then undertaken. On the #3 deposit (the original discovery, including the #1 and #2
veins), two pits were dug. One pit was 6 feet deep from which 13 bags of ore were mined. The second pit was on the
#2 vein, which was discovered in May 1934, parallel to the #1 vein and 125 feet south. The pit was sunk 8 feet and 18
bags of ore were mined. Samples were sent to the Eldorado Mine on Great Bear Lake, assaying 48-4% uranium oxide
(U30g) (Hargreaves, 1934).

! Geology and Ore Deposits section extracted and modified from NORMIN.DB, NWT Geoscience Office.
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Figure 1. Surface and underground plan of the Beta Gamma Mine, ¢.1956.

Cobbed Shipment

About 1% tons of ore was removed from pits on the #3 and #4 deposits and shipped south in June 1934. Tests found
these to contain 41% Uz;Og (McDonald, 1943). Fifty additional tons were stockpiled on the property in August 1934.
Other small samples were tested for radium content. One of these was assayed at the University of Alberta Geology
Department, indicating 50 milligrams of radium per ton.

The Hottah Lake company made a tentative deal with Eldorado Gold Mines Limited in which ores containing over
50% U30g would be purchased by Eldorado. The company made arrangements to sink a shaft on the #2 vein in order
to obtain information about the persistence of the deposit’s grade. Unfavourable weather conditions and freighting
problems created delays in getting supplies and equipment to the property. During July-August 1934, a 65 foot shaft
(6 feet x 8 feet) was sunk on the #2 vein and a 60 foot crosscut (5 feet x 7 feet) was excavated (N.W.T. Geoscience
Office Assessment Report #015222). A small headframe was built, and rock was hoisted by an ore bucket made from
an oil drum, and windlass. It was then dumped by ore car southeast of the shaft (site evidence). The ore left the shaft
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within the first 10 feet of excavation, and there was difficulty bagging ore for shipment because of the lateness of the
season. Lack of supplies for the winter season and the difficulty of the company to raise the needed funds to continue
exploration resulted in a shutdown of operations late in 1934 (Hottah Lake Mines Ltd., 1934). The company went
bankrupt early in 1935 and despite the effort to refinance and renew operations, the mine did not reopen at this time.
It is reported that no ore was found in the shaft and that the discovery was too small to be of economic value (Lord,
1941).

Consolidated Beta Gamma Mines Limited (1956)

In 1956, underground development resumed at the long dormant uranium property. The 1950s uranium boom resulted
in the re-evaluation of several deposits in the Northwest Territories. A newly formed company called Consolidated
Beta Gamma Mines Limited began work on an adit that would crosscut into the #3 deposit under the old shaft at a
vertical depth of 150 feet. A rough airstrip was cleared to handle large Bristol aircraft. The power plant included a
Cat D-13,000 diesel engine driving a 365 cubic feet per minute Gardner-Denver air compressor, powering two Copco
rock drills for adit blasting.

Development completed to December 6" 1956 consisted of a 750 foot adit driven westerly into the contact zone,
followed by two drifts, one 158 feet north and one 84 feet south along the vein. A raise designed to intersect the old
shaft was advanced 90 feet from the end of the crosscut, but did not reach its objective, although the face remained in
ore. Additional equipment was purchased including units for a milling plant, but a production decision was deferred
pending a review of work done. John H. Parker and Norman W. Byrne were the consulting engineers during this
program. The claims were allowed to lapse in 1965 or 1966 and no major mining development has been undertaken
since (Baykal, 1967; McGlynn, 1971).

Exploration Since Mine Closure

In 1966, the “Tin” and “‘Atom’ claims were staked by M. McGuire, and in 1967 Syracuse Qils Limited optioned the
property to conduct some exploration. The property was again re-staked in 1970 as the ‘Joe’ group of claims for
Nemco Explorations Limited, who in 1974 conducted a ground scintillometer survey that failed to outline any new ore
zones. In 1975, New Pyramid Gold Mines Inc. optioned the claims and initiated diamond drilling, surveying, and
geophysical and geochemical work. Work was focused on the two high-grade lenses previously explored. Diamond
drilling consisted of 14 holes (3,633 feet total) and failed to find any extensions to the zones or intersect significant
mineralization. The two lenses were reported to contain 200 tons of material grading 3% U;Og (Laporte et al., 1978).
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Cobalt, Nickel

61°59'45" 112° 23' 45"

Years of Primary Development: 1969-1970 Mine Development: 75’ adit tunnel, open cuts

Years of High-Grading: 1969-1970 High-Grading: 330 tons high-grade ore shipped @ 15 % Ni + 11% Co

Introduction
This site is located 115 kilometers southeast of Yellowknife, N.W.T. on the southern shore of Blanchet Island. It
briefly operated as a high-grading cobalt and nickel operation in 1969-1970.

History in Brief

Occurrences of cobalt and nickel on Blanchet Island were noted by Alfred V. Giauque in 1968 and the ‘Lux’ claims
were staked. In 1969, the claims were optioned to Jason Explorers Limited, who staked additional claims adjoining
the original showing. High grading of cobalt-nickel ores was undertaken in 1969-1970. Pits were blasted and a short
adit was driven into the contact zone. Small amounts of ore were shipped to France for processing. No commercially
economic deposit was uncovered at the time.
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Figure 1. Blanchet Island Mine geology and surface plan.

Geology and Ore Deposits *

Blanchet Island lies at the western end of the East Arm of Great Slave Lake in a graben of little deformed and
metamorphosed Aphebian sedimentary rocks and volcanics. These rocks have undergone thrusting and later intrusion
by more than twenty plugs and laccoliths of diorite-monzonite composition scattered throughout the belt. The
showings (cobalt-nickel arsenide) that occur on Blanchet Island generally are found at the brecciated contact between
the sediments and the overlying diorites. A prominent escarpment up to 90 meters above lake level runs northeasterly
through the area. This contains the contact between the diorite and sediments, which undulates up and down the
escarpment with a wavelength of about 100 meters and an amplitude of approximately 30 meters. The showings
occur in the dolomite/limestone breccias within five meters of the contact with the diorite. Massive cobalt-nickel

! Geology and Ore Deposits section extracted and modified from NORMIN.DB, NWT Geoscience Office.
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mineralization appears to be confined to the breccia zone, in areas not replaced with magnetite. Often only minor
veinlets are found between breccia clasts, but elsewhere matrix fillings of 30% to 60% coarse dolomite or grey
cobalt-nickel arsenide are found. The mined vein was reported as 30 to 35 feet long and 6 inches to 5 feet wide, with
an ore shoot 10 to 15 feet long averaging 4 feet in width. The vein has a northeast strike and a dip of 15 to 40° to the
northwest.

Jason Explorers Limited (1969-1970)

An open-cut was blasted on the showing early in 1969 by crews working for Jason Explorers Limited. Jim D. Mason
was in charge of the work. By October 1969 the crews had mined and bagged about 300 tons of high-grade arsenide
ore. In September, crews encountered radioactive mineralization in the open cut (Kelly, 1969b). An agreement was
signed for the sale of ores to Ugine-Kuhlmann SA of Paris, France, and in October the first shipment of 86 tons of ore
was made (Kelly, 1969c). This shipment of ore had considerably good values and the smelter reported assays of 11%
cobalt and 12% nickel (Cabrol, 1971). Surface exploration in 1969 totaled 627 feet of diamond drilling on the LUX
claims, plus trenching on the LUX and DL claims. The DL claim was staked by David Lent adjacent to the east of the
main property and optioned to Jason Explorers in August 19609.

In November or December 1969, an adit was started at the face of the open cut, because the dip of the oreshoot
precluded further pit mining. This was because a 5 to 6 foot lift would be required to reduce the elevation of the pit
floor to bring the oreshoot back to workable elevation on the face. Hence a five foot wide trench was excavated on
the floor of the pit up to the working face and an adit was driven into the face as an extension of this trench (Kelly,
1969d). Total length of this adit was reported to be 75 feet, with dimensions of 5 feet width and 6 feet height. The
open cut 30 feet long, 20 feet wide, and 18 feet deep. A rail cart was used to dump ore from the adit down a 60 foot
steel-tube “chute” and into barrels (Lecouteur, 1988). A high-line system was also in use at one point to zip sacks of
ore to the valley below.

Jason Explorers continued exploring the property in 1970 as part of a joint-venture agreement with Ugine-Kuhlmann.
This agreement was signed in May 1970 and called for an investment of $132,000 for the 1970 summer program,
$50,000 of which was provided initially by the Ugine-Kuhlmann company, with the remaining $82,000 to be shared
50-50. (Canadian Financial Journal, May 12" 1970) Exploration continued and 1,983 feet of diamond drilling was
completed in 1970 on the main zone, 228 feet on the West zone, and 543 feet on the DL claims. (NWT Gescience
Office Assessment Report #015063)

Underground mining appears to have ceased in 1970. The adit work was not able to find additional mineralization
and it appeared that the lens was mined out. Two men were still on property extracting cobalt ore in January 1970
(Kelly, 1970). A second shipment of 243 tons of ore was sent to France in November 1970. This batch was not as
high-grade, with cobalt assaying at 5%, and nickel at a higher 15% (Cabrol, 1971). Thirty tons of ore in forty 45-
gallon barrels were left on the shore and not shipped at that time (Murphy, 1971; Lecouteur, 1988).

Exploration Since Mine Closure

Dave Smith restaked the property circa 1980 and collected eight tons of stockpiled ore, grading 6.0% nickel-cobalt,
and shipped them out for treatment. In 1984, Highwood Resources Limited staked the ‘HRL’ claims on Blanchet
Island covering the known areas of mineralization. The showings were examined and sampled in 1987 (Lecouteur,
1988).
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Silver

66° 00" 30" 118° 05' 45"

Years of Primary Development: 1937-1938 Mine Development: 100’ vertical shaft, one level (300’ dev.)

Introduction

The Bonanza Mine is located in the Echo Bay area of Great Bear Lake, nine kilometers south of LaBine Point (Port
Radium) on the west side of Miles Lake. It is 434 kilometers northwest of Yellowknife, NWT. The property was
visited in July 2005 by the author. The old headframe is the only building left.

History in Brief

The ‘Bonanza’ claims were staked by Spud Arsenault in 1931 for Eldorado Gold Mines Limited to cover what was
originally quite a spectacular silver vein. In 1934 the eastern half of the claims were sold to EI-Bonanza Mining
Corporation Limited (see EI-Bonanza Mine); the western half occupying the original discovery was retained by
Eldorado. Eldorado sank a short shaft on the vein in 1937-1938 to explore the silver potential. A significant drop in
the price of silver halted all work on this property and no production was attained. The area was later re-staked by
Hugh Arden in 1982 and some surface exploration was conducted.
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Figure 1. Dowdell Point area, Great Bear Lake, showing the location of Bonanza Mine.

Geology and Ore Deposits *

The mine is situated within the Great Bear Magmatic zone, a part of the Bear Structural Province. The oldest rocks in
the area belong to the Port Radium Formation and the Lower Echo Bay Formation, both part of the Early Proterozoic
(1.87) Ga LaBine Group. The Bonanza deposit is hosted within a narrow, northwest-southeast striking, 10 meter to
100 meter wide band of fine grained, thin-bedded quartzites, dipping steeply to the northeast. The altered zone is
irregular, but follows the general strike of the host rocks and coincides closely with the silver mineralization. The
altered zone shows a variably developed schistosity, which is also conformable with the bedding of the sediments.

The silver mineralization is confined to shears and fractures in a chloritic alteration zone and also to carbonate
veinlets cross cutting the chloritized sediments. The zone consists dominantly of chlorite with calcite stockworks and
specular and massive hematite. Minerals identified at the showing to date are: native silver in wires, chalcopyrite,
pyrite, pyrrhotite, magnetite, and galena, as well as traces of erythrite and malachite. Evidence exists that the

! Geology and Ore Deposits section extracted and modified from NORMIN.DB, NWT Geoscience Office.
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fractures and shears have been reopened several times and that there were several stages of mineralization. Early
minerals were brecciated and then cemented by successive mineralizing solutions.

Eldorado Gold Mines Limited (1937-1938)

Crews and equipment from the nearby Eldorado Mine were mobilized in August 1937 to start a shaft on the Bonanza
property. An 80-hp diesel power plant was installed and a headframe was erected and closed in for winter operations.
A road was cleared to Dowdell Point and other buildings erected included a powerhouse (annexed to the headframe),
blacksmith shop, and bunkhouse/cookhouse.

The one-compartment shaft had reached a depth of 25
feet by November 1937 when work temporarily
ceased due to mechanical problems with the diesel
power plant. Crews had to wait for additional supplies
and equipment that could only be flown in after the
freeze-up period. Twenty men were emploxed in
November 1937 (The Northern Miner, Dec. 16" 1937;
Jan. 6" 1938).

By March 1938 the shaft had reached a depth of 100
feet and the 1% level was advanced into the silver vein.
Some 300 feet of lateral advance was performed when
operations ceased in April 1938. Crews were brought
back to Eldorado Mine to concentrate on radium and
= : uranium mining operations there. Underground work
Ryan Silke at the Bonanza Mine in 1937-1938 on the 100-foot

level showed the existence of a strong sheared and
Figure 2. Bonanza Mine headframe, July 2005. altered zone carrying disseminated silver values.

Silver grades were not encouraging. The drop in the price of silver on international markets and the need for Eldorado
Gold Mines Limited to focus on pitchblende mining at its main Eldorado Mine resulted in the cessation of silver
exploration at Great Bear Lake and at the Bonanza property (The Northern Miner, Apr. 1% 1938).
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Figure 3. Surface plan of Bonanza Mine shaft area.
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Exploration Since Mine Closure

No work was conducted until 1982 when Hugh Arden and partners re-staked the property as the ‘El Bonanza’ claim. In
1984 the property was optioned to O.P. Resources Limited. Work carried out by this group included prospecting as
well as detailed magnetic, VLF-EM, and geological surveys in the area of the old Bonanza Mine. This exploration
confirmed the existence of high-grade silver in a zone of strong chloritic alteration over a length of 300 feet and 35 foot
width (Magrum, 1988). In 1988, the property was optioned to Octan Resources Incorporated. During the year, 15 holes
(3,661 feet) were drilled on the property to investigate the extent of alteration and mineralization on the property.
Additional magnetic and VLF-EM surveys were conducted outlining a magnetic horizon associated with the alteration
zone that continued northwest under Whale Lake. A 1,500 pound bulk sample (presumably from trenching) was
removed, assaying 352 ounces per ton silver (Hoefer and Magrum, 1988). Octan Resources went defunct in 1990 and
the property reverted back to Hugh Arden. So far as is known, no further work has been done on the claims.
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Gold

62° 20" 30" 112° 44' 45"

Years of Primary Development: 1941, 1975-1976, 1983-1987 Mine Development: 56’ incline shaft + main decline to 700’ depth (7 levels),
secondary decline to 100’ depth

Years of Bulk Sampling: 1941 Bulk Sample: 14 tons shipped = 228 0z Au
Years of Production: 1986-1987 Mine Production: 74,600 tons milled = 503 kg Au

Introduction

The Bullmoose Mine is located 84 kilometers east of Yellowknife, NWT. between Campbell and Buckham Lakes.
Although it was open for a short time as an underground prospect in the 1940s, the main development period for this
property was in the 1980s when a small mill went into production. The site was remediated and all buildings removed
following 1987 closure. The site was viewed from the air in 2000.

History in Brief

The area around Bullmoose Lake was staked as the “TA’ claims in 1939 by Spud Arsenault and C.S. McDonald for
Cominco Limited. The amount of gold found on the claims warranted a small mining operation consisting of the
sinking of a shaft and the shipment of a bulk sample of ore. By 1961 only half of the original claim group remained in
good standing, and these were acquired by William McDonald. The property was acquired by Duke Mining Limited
in 1967.

The next period of mining work started in 1975 when Terra Mines Limited, in partnership with Duke Mining
Limited, drove a decline into the gold deposit. Low gold prices kept the project mothballed until 1983 when develop
resumed, and in 1986 the mine was placed into production. This mining and milling was not entirely successful and
in early 1987 Terra Mines Limited shut the operation down and sold the property for $40,000.

Geology and Ore Deposits *

The Bullmoose gold deposit is situated in the Yellowknife Basin, a supracrustal belt within the Archean Slave
structural province. Gold occurs in quartz veins hosted by turbiditic metasediments belonging to the Burwash
Formation, which is part of the Archean Yellowknife Supergroup. The sediments include mainly medium-bedded
greywackes rhythmically interbedded with argillite. Both the bedding and an early, bedding-parallel cleavage are
isoclinally folded. The major fold structure is a shallowly north plunging, north to northwest trending syncline. A
later cleavage consisting of quartz-filled fractures strikes parallel to the axial trace of the syncline.

Auriferous, bedding-parallel quartz veins are associated with the nose of an open fold on the west limb of the
syncline. The major quartz veins, #1 - 4, contain pyrite, arsenopyrite, scheelite and gold. Sulphides present in other
veins in the system also include any or all of pyrrhotite, chalcopyrite, sphalerite, galena and molybdenite. Gold is
unevenly distributed and tends to be associated with pyrite and/or pyrrhotite, particularly near the contacts between
the quartz veins and host sediments. Gold is generally found as fracture fillings and disseminations within the veins.
Ore shoots plunge 60° to 80° north with strike lengths ranging up to 40 meters and averaging 15 meters. Drilling has
defined gold mineralization to a depth of at least 400 meters.

Cominco Limited (1941)

In 1940-1941, Cominco crews explored the ‘TA’ claims by conducting trenching and diamond drilling 17 holes.
They also sank a short inclined (70° to the northeast) two-compartment shaft on the #4 vein a length of 56 feet. About
92 feet of drifting was performed at a depth of 50 feet (N.W.T. Geoscience Office Assessment Report #015069).
Apparently this shaft was sunk entirely by handsteel without the aid of power tools or a hoisting plant, which was not
uncommon for this kind of limited development (Lord, 1951). A bulk sample of high-grade ore, from an open cut on
the #1 vein, was also shipped from the property in the spring of 1941. Records found at Con Mine report that 14 tons
of ore grading 16-8 ounce per ton gold were treated at the Con mill in March and April 1941 to produce 228 ounces
of gold and 58 ounces of silver (Cominco Ltd., 1941). Cominco crews built a small log cabin camp near Bullmoose
Lake, the ruins of which are believed to still be there today.

! Geology and Ore Deposits section extracted and modified from NORMIN.DB, NWT Geoscience Office.
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Terra Mines Limited / Duke Mining Limited (1975-1976)

In December 1972, Terra Mines Limited signed a joint-venture agreement with Duke Mining Limited for the
development of the Bullmoose property. Underground work was authorized, and equipment and supplies were
mobilized to the site over winter road early in 1975. During the summer of 1975, an 8 foot x 8 foot wide decline was
driven a length of 500 feet. At the 50-foot level, lateral work was performed on the #2 vein, where 390 feet of drifting
and 110 feet of raising were completed. Another 220 feet of drifting was performed to intersect the #1 vein, but this
work failed to locate a significant gold deposit. A total of 1,281 feet of underground diamond drilling in 9 holes was
also completed during the 1975 program. 1,430 tons of ore grading 0-31 ounces per ton gold were stockpiled from
stoping operations in the #2 vein. This material, plus the development ore removed, resulted in a total stockpile of
2,017 tons grading 0-33 ounces per ton gold at the end of 1975. Work ceased for the winter season and to await the
transportation of additional equipment for an expanded underground program in 1976 (Mitchell, 1976; Laporte et al.,
1978; Terra Mining & Exploration Ltd. Annual Report, 1975).

The #4 vein was the focus of exploration in 1976. An extensive development program was planned, including
drifting, raising, and stoping on the #4 vein and parallel systems in the West zone. More equipment and supplies were
marshaled to the property via winter road in early 1976. Underground development was scheduled to commence in
May 1976, but a series of mechanical breakdowns delayed work until June and the program was not completed until
well into the winter freezeup (October 24" 1976). As a result of the delays, not all the recommended work was
completed. Drifting and crosscutting within the West zones and other parallel veins and raising on two ore shoots
within the #4 vein was not completed. However, the following underground development was reported during 1976:
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913 feet of 9 feet x 11 feet wide decline plus the slashing and widening of the 1975 decline, 70 feet of crosscutting,
and 466 feet of drifting, all within the #4 vein at 220-foot depth. Three mineralized sections were encountered and
found to be highly erratic, but very high-grade in sections. 320 tons of drift muck grading 0-19 ounces per ton gold
were removed and stockpiled to add to the 1975 stockpile. A 350 pound bulk sample was sent to Calgary for
metallurgical tests (Mitchell, 1976; Terra Mining & Exploration Ltd. Annual Report, 1976).

1976 Equipment, Camp, and Employees

During 1976, seven employees were working at the Bullmoose Mine. A. Montgomery was manager, M.A. Mitchell
was geologist, and there were three miners, one surface labourer, and one cook. The camp consisted of plywood
buildings and portable trailers (kitchen, mine dry, and three bunkhouses). Mining equipment included two Wagner
scooptrams, an Atlas-Copco 600 cubic feet per minute air compressor, a D.H. Crawler 100C loader, and a 25 KVA
Deutz genset (Mitchell, 1976).

Summary of Underground Work 1975-1976

During the development program of 1975-1976, 1,400 feet of decline was driven. On the 50-foot level, crosscuts
were extended to access the #1 and #2 veins and a total of 610 feet of lateral work was performed on these veins in
1975. 110 feet of raising was also performed within the #2 vein with two surface breakthroughs. On the 220-foot
level, the #4 vein was probed by 536 feet of lateral work during 1976. Total lateral development during 1975-1976 on
both levels was 1,146 feet of drift and crosscuts. It was planned to resume operations in 1977 and complete the
development program on the #4 vein, but a lack of funds halted work at the end of 1976. Terra Mines Limited earned
a 50% interest in the project as a result of this work.

Terra Mines Limited (1983-1987)

Terra Mining & Exploration Limited re-initiated exploration at the Bullmoose property in 1981, consisting of a
diamond drill program to a depth of 1,000 feet. A drill-indicated ore reserve of 25,000 tonnes of ore grading 0-34
ounces per ton gold to a depth of 210 feet was reporte. (Terra Mining & Exploration Ltd. Annual Report, 1981). In
November 1981, Terra acquired control of Duke Mining Limited gaining 100% interest in the project. The name of
the company was changed to Terra Mines Limited. Extensive diamond drilling was accomplished during 1983 and 11
new veins were discovered, bringing total gold deposits to 15 by the end of the year. The #11 zone was discovered
while scouting for a possible location for a mill, and drilling proved the depth continuation of the #4 vein and #11
zone orebodies to 1,000 feet depth (Terra Mines Ltd. Annual Report, 1983).

An underground program designed to extend the decline past the 220-foot level was begun in April 1983. By year-
end 1983, the decline had been driven an additional 1,270 feet to the 350-foot level. The 200- and 350-foot levels
were developed through 1,635 feet of advance by year-end. Several raises encountered spectacular gold showings.
Almost all work during 1983 was done on the 300-foot level on the #4 zone. Drilling early in the year encountered
grades of 0-60 ounces per ton gold over a 4 foot mining width on the 600-foot level. A 64 kilometer winter road was
established from Reid Lake on the Ingraham Trail, east into the property via Harding-Hearne and Campbell Lakes.
Complete camp and plant facilities were brought to the site over this route (Terra Mines Ltd. Annual Report, 1983).

Mining Equipment

Power was supplied to the operation by a 125 kilowatt Cat D-3306 diesel generator and a smaller 40-KVVA Deutz
generator. Air was supplied by two 600 cubic feet per minute Atlas-Copco air compressors, and mining development
was performed using Copco drills, and Jarvis-Clark scooptrams. A Tamrock single-boom Jumbo drill and two JDT
15-ton ore trucks were later added to the mining fleet. In 1984, power generation was increased to 400 kilowatts by
the addition of a 250 kilowatt generator unit (Terra Mines Ltd. Annual Report, 1984). Later in 1985, a single Cat D-
379 diesel unit supplied 400 kilowatts of power with three other units kept as standby. A third Atlas-Copco
compressor was also brought to Bullmoose. It was estimated that the mine would need an input of 2,800 cubic feet
per minute when mill operations begin. Fuel was stored in tanks totaling 185,000 gallons.

The decline was advanced during 1984 another 780 feet and the opening enlarged to 11 feet x 15 feet dimensions to
allow for larger mining equipment underground. This slashing work equaled 562 feet of development footage. Other
development work per year up to 1987 is given in Table 2. Most work done in 1984 was on the 200- and 300-foot
levels, although a major program involving drifting northeast into the #11 zone on the 150-foot level was completed.
Surface exploration led to the discovery of the #7, #9, and #12 veins during 1984 (Terra Mines Ltd. Annual Report,
1984).
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Figure 2. Bullmoose Lake Mine surface plan ¢.1987, showing surface vein systems.

Camp and Crew

A 100 man capacity Atco trailer camp was in use by 1985. Water was pumped from Bullmoose Lake and a proper
septic treatment system was in place. On average, the operation employed about 40 to 45 persons during these years.
In charge of work in 1984 were mine manager Jim McCormack, general manager Fred Sveinson, and mine captain
Ray Gagnon.

Underground work was suspended for the first half of 1985, but resumed in July 1985. The onsite facilities (mine
services and camp) were upgraded early in the year in anticipation of continued development and ultimate
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production. The 600-foot (5™) level of the mine was reached in 1985, from where deep drilling of the deposit could
begin. A 258 foot long Alimak raise was blasted from the 600-foot level to surface to provide adequate ventilation.
The focus of development at this time was to create a clear picture of the deposit, incorporating all known vein
structures located thus far. Raising between levels and a vigorous program of drift development was underway in
1985. Some of the best assays were attained during raise development on the 300-foot level. Early in 1986, an ore
reserve was released (see Table 1). These reserves included mainly the #4, #11, and West zones. The #7 vein may
have been part of this reserve (Terra Mines Ltd. Annual Report, 1985).

Proven: 27,679 tons @ 0-43 opt 11,923 0z
Probable: 35,433 tons @ 0-36 opt 12,862 oz
Indicated: 72,408 tons @ 0-49 opt 36,150 0z
Inferred: 25,723 tons @ 0-45 opt 11,4350z
Total Economic: 161,243 tons @ 0-45 opt 72,400 oz
Proven: 41,998 tons @ 0-10 opt 4,190 oz
Probable: 4,772 tons @ 0-13 opt 642 0z
Indicated: 35,359 tons @ 0-14 opt 5,014 oz
Inferred: 20,731 tons @ 0-15 opt 3,209 oz
Total Sub-Economic: 102,860 tons @ 0-32 opt 13,055 0z

Table 1. Ore reserves February 11" 1986. (source: Terra Mines Limited, Annual Report 1985)

To better provide an idea of the grade of ore being mined, it was decided to install a portable pilot mill. Overall, it
was agreed that the installation of such a plant would be a good investment, as the anticipated pilot mill could be
expanded at a later date if results warranted full production at Bullmoose Lake, but this would require added mine
support facilities. Planning for a possible long-term high-tonnage gold producer was underway during 1985. The
creation of this mine was important for the managers of Terra Mines Limited, since the silver operations at Great
Bear Lake were on the verge of closing due to depressed prices of the commodity. The Bullmoose operation would
provide the company with a source of income (Terra Mines Ltd. Annual Report, 1985).

Towards Production

Work completed during 1985 towards putting Bullmoose into production included the clearing of a 5,000 foot long
airstrip (capable of to handling both DC-3 and C-130 Hercules aircraft), the enlargement of the camp to house 100
persons, and the purchase of a 75 tons per day portable pilot mill from Vancouver. This mill was designed by Inlet
Metal and Machinery Limited and Nelson Machinery Company Limited, incorporating used machinery to build a
cost effective milling plant. The compact design and affordable price tag was important for the uncertain Bullmoose
project. The mill arrived onsite in late 1985 and was ready for operation in March 1986. Production began in April
1986 (Terra Mines Ltd. Annual Reports, 1985-1986; Inlet Metal and Machinery Company, 1986).

Mill Operations

Ore was crushed two-stage by jaw and cone crushers before being processed in a 7 foot x 7 foot Marcy ball mill in
closed circuit with a cyclone classifier. About 60% of the gold was caught as a concentrate in jigs, and tailings were
sent to a bank of four Denver flotation machines. Flotation concentrates were thickened, dried, and sacked for
shipment to Cominco’s Trail smelter in B.C. where the remainder of the gold was recovered. Tailings were jettisoned
into a nearby lake. The mill processed about 150 tons per day with recoveries as high as 95%, but averaging about
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93%. The mill was powered by two Cat D-379 diesel generators of 400 kilowatt each, which also provided heat for
the building. These units also supplied the camp with power (Inlet Metal and Machinery Company, 1986).

Mining Operations 1986

Ore was drawn from the #4 zone, which contained many vein structures including the #3-4 veins. Testing of different
veins was underway to compare assay tests with mill recoveries. Three stopes were being developed in 1986.
Underground work during the year included the driving of the main decline to about the 700-foot level (Terra Mines
Ltd. Annual Report, 1986).

Terra Mines Ltd.

Figure 3. Bullmoose Lake Mine mill, 1986.

The highlight of the year in development was the start of a new decline collared on surface at the #7 zone, north of
the main mine workings. This development was favored over deepening the main decline past 700 feet, since new ore
could be provided for the mill. By the end of 1986, this decline had reached the 100-foot level where high-grade gold
was encountered. The #7 zone decline is reported to be about 600 feet long. A record amount of mine development
was done during 1986, the result of three operational programs: decline development to the 700-foot level, decline
driving on the #7 zone, and the development required on all levels to gain access to veins for the mill operation. No
known development was performed during 1987 (Terra Mines Ltd. Annual Report, 1986).

1975-1976 | 1,400’ 1,146° 110° 1,281° -
1977-1982 - - - - 4,916’
1983 1,270° 1,635° 574’ 9,626’ 10,945°
1984 800’ 6,768’ 2,893’ 19,197° 30,939’
1985 592’ 2,994’ 1,608 10,673 5,000’
1986 3,229’ 9,685’ 3,580’ 21,854’ 9,572’
1987 - - - - -
Total: | 7,271’ 22,451 8,655 62,631 61,372’

Table 2. Total mine development to the end of 1986. (source: Terra Mines Ltd. Annual Reports)
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1986 47,200 tons 343 kg
1987 27,400 tons 160 kg
Total: 74,600 tons 503 kg

Table 3. Bullmoose Lake Mine production, 1986-1987.

Closure in 1987

The year-long mill test showed that the grades of milled material and those of mine assays did not compare and that
dilution caused a loss of gold content. Due to a lack of sufficient tonnage and lower than anticipated mill results, it
was decided to cease operations at Bullmoose Lake. The plant closed down in June 1987 and all equipment was
removed by the following summer. It is believed that considerable ore reserves remain on the property, but they have
not been proven to be economic. The entire site was remediated during the summer of 1987, and all equipment and
the portable mill were trucked off site by winter road early in 1988 (Terra Mines Ltd. Annual Report, 1987).
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Figure 4. Bullmoose Lake Mine underground plan, main decline.

Mine Development Summary

Total mine development is given in Table 2 and Figure 4 shows the extent of underground workings to the 600-foot
level. Underground work from 1975 to 1987 included two declines. The main decline was collared south of the #4
zone, and extended to a depth of about 700 feet to provide access to seven levels at 50-, 100-, 150-, 200-, 400-, 600-
and 700-foot depths. Sub levels at 250- and 300-foot depth were also developed. An Alimak raise connects the 600-
foot (5™) level to the surface and had been used for the heat and ventilation plant. The second decline was collared in
1986 on the #7 zone and reached a depth of 100 feet. Total extent of workings in this area are unknown but the
decline itself is approximately 600 feet long. Some mill feed was derived from the #7 zone in 1987.

Exploration Since Mine Closure

In 1989, Pickwick Explorations Ltd mapped the property and collected 135 samples (Brophy et al., 1995). Also in
that year, it was reported that Mount Grant Mines Limited optioned the property and undertook a small exploration
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program, including some geophysical work. Results of this work were unknown, but the company was hopeful that
an economic mining operation could be established. Ore reserves were announced as 36,718 tons of proven and
probable ore grading 0-47 ounces per ton gold, and an additional 84,937 tons of drill indicated ore grading 0-39
ounces per ton gold (Northwest Territories Mining Industry News, Dec. 1989). No other work has been reported.

The property was then acquired by Avance International Incorporated in 1994 and performed small amounts of
assessment work to keep the lease in good standing. This included a magnetometer survey, probably in search for
kimberlite anomalies, in 1996.

In 2006, the property was optioned to NWT Gold Corporation. No known work has been done.

References and Recommended Reading

Brophy, J.A., Atkinson, D., Ellis, C.E., Gibbins, W.A., Goff, S.P., Hearn, K., Jackson, V.A., Morgan, J., Padgham,
W.A., Pell, J., 1995. Mineral Industry Report 1988/1989, Northwest Territories. Indian and Northern Affairs Canada,
1995.

Cominco Ltd., 1941. Con Mine production records, 1941.
Duke Mining Ltd. Annual Reports. 1973-1976.
Inlet Metal and Machinery Company., 1986. Information Brochure on Immnel Modular Mills, 1986.

Laporte, P.J., Gibbins, W.A., Hurdle, E.J., Lord, C., Padgham, W.A., and Seaton, J.B., 1978. Mineral Industry Report
1975 — Northwest Territories. EGS 1978-5. Indian and Northern Affairs Canada, Minister of Supply and Services
Canada, 1978.

Lord, C.S., 1951. Mineral Industry of District of Mackenzie, Northwest Territories. Geological Survey of Canada,
Memoir 261, 1951.

Mitchell, M.A., 1976. Report on 1976 Exploration — Terra-Duke Project at Bullmoose Lake. Terra Mining &
Explorations Ltd., 1976.

Northwest Territories Mining Industry News. A Northwest Territories Chamber of Mines Publication. Vol. 2 No. 9,
Dec. 1989.

Terra Mines Ltd., 1985. Initial Environmental Evaluation of the Bullmoose Lake Gold Project. September 1985.
Terra Mines Ltd. Annual Reports. 1982-1988.

Terra Mining & Exploration Ltd. Annual Reports. 1975-1981.

The Northern Miner newspaper articles, 1983-1988.

National Mineral Inventory (T.A. Group). NTS 85 I/7 Au 1.

geology from NORMIN.DB (http://www.nwtgeoscience.ca) Showing 0851SE0019

The Operational History of Mines in the Northwest Territories, Canada Ryan Silke, 2009




[62]

Gold

63°03'45" 113° 09' 45"

Years of Primary Development: 1940s, 1984, 1989-1990 Mine Development: 43’ incline shaft; decline to 100’ (1 level)

Years of Production: ¢.1944, 1990 Mine Production: ~1,800 tons milled @ 1-1 oz/ton Au.

Introduction

Burnt Island is located on Gordon Lake, 90 kilometers northeast of Yellowknife, NWT. Two periods of development,
one in the 1940s and the other in the 1980s, explored the small high-grade ore body underground and even had small
mills installed to recover some gold. The Island was visited in September 2001 by the author.

Brief History
The property was first staked as part of the ‘Ardogo’ claim group in 1936 by Mining Corporation of Canada Limited.

These lapsed and were re-staked in 1942 as the ‘Good Hope’ group. Some development was done during the 1940s
through sinking a shaft and installing a small mill. About 60 tons were milled to recover 36 ounces of gold. Jake
Woolgar re-staked the property as the ‘Goo’ claims in 1958. In 1980, the lease was sold to Grover George of
Spokane, Washington. The claims were subsequently turned over to Burnt Island Gold Incorporated. A decline was
started in 1984 but the underground target was not reached due to lack of funds. Small-scale mining and minor
production was attained in 1990 under the direction of Cameron Mining Limited. Walt Humphries re-staked the
property as the “Isle’ claims in 1998.

Ryan Silke

Figure 1. Burnt Island Mine old headframe, 2001.

Geology and Ore Deposits *

Gordon Lake is underlain by greywackes and slates of the Yellowknife Supergroup. These thin interbeds of dark slate
and greywacke have been deposited as a turbidite sequence. In places, the greywacke beds are thick and massive and
locally bedding structures have been obliterated by metamorphism. Quartz veins, which are abundant throughout the
sedimentary rocks, consist of high-temperature glassy quartz with tourmaline and a few feldspar crystals in schists
and hornfels. This contrasts with lower temperature, milky quartz with carbonate in the slate and greywackes
underlying Gordon Lake. The sedimentary rocks underlying Burnt Island are typical bedded greywackes, siltstones
and slates of turbidite sequences. The vein mineral assemblage includes, pyrite, aresenopyrite, pyrrhotite, galena,
chalcopyrite, and free gold.

! Geology and Ore Deposits section extracted and modified from NORMIN.DB, NWT Geoscience Office and
Knutsen (1989)
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Figure 2. Burnt Island Map.

Veins are seldom more than 100 feet long and extend to unknown depths. Though high-grade, it is believed the veins
are small in tonnage. Most work has focused on the #1 vein. This vein is reported to be up to 40 feet long, 4 feet
wide, and dipping 85° to the southeast. Underground development and diamond drilling has outlined an M-shaped
vein extending to at least the 250-foot level (Knutsen, 1989).
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Good Hope Mining Syndicate (1942-1945)

Some of the first major development at Burnt Island was reported soon after the ground was re-staked as the ‘Good
Hope’ group in 1942. Jim McAvoy Sr. was in charge of most work at the property between 1942 and 1945, during
which time a small sampling mill was erected and the prospect shaft sunk. Early mine development consisted of
trenches and pits on a number of closely spaced quartz veins in a zone up to 6 feet wide. This work showed the zone
to extend 100 feet where the vein narrowed to two feet (National Mineral Inventory). About 120 tons of ore were
stockpiled from workings and crushed preparatory to milling (Knutsen, 1989).

Test Mill

A sampling plant was erected at a small bay on the east side of the Island (Shoal Bay). This plant did not operate for a
long time and was designed utilizing equipment on-hand. Ore was probably carried to the mill on sled or by
wheelbarrow, a distance of 800 feet on rugged terrain. As this material was already crushed to an appropriate size, it
was immediately fed down an inclined ore bin and through a feeder into a Gibson pulverizer, in place of a ball mill.
Ground product passed down a concentrating table and gold was recovered using a Denver amalgamation pan.
Tailings were discharged into Shoal Bay. The plant was powered by gas or diesel engine and was housed in a log
building 17 feet x 14 feet in dimensions (site evidence; Jim McAvoy Jr., pers. comm.).

Shaft

In 1945, the owners sank a 5 foot x 8 foot inclined prospect shaft a length of 43 feet directly on the #1 vein. A short
timber headframe was built to service the prospect shaft. No known lateral development was conducted at the bottom
of this shaft (Knutsen, 1989).

Camp

A small crew was housed in a camp consisting of three log tent frames and a log cookery. Burnt Island was once
covered with large trees along the sand esker that makes up much of the south side. These trees provided building
material for the headframe, mill, and camp buildings. A sawmill operated on the south end of the Island during these
years (site evidence).

1940s Production

The only record of gold production was in 1944, when a shipment of three gold bar to the Royal Canadian Mint from
the Good Hope Mining Syndicate contained a total of 36 ounces of gold. (National Archives of Canada) This ore
would have been mined from surface pits and trenches since the shaft was not sunk until the following year. Based on
the original 120-ton stockpile, and the reported 60 tons of high-grade ore left near the shaft stockpile in later years, it
can be suggested that approximately 60 tons of ore were ultimately milled (Knutsen, 1989).

It has also been noted that some of the original stockpile was stolen in the 1940s, so it is difficult to say exactly how
much ore was milled all together (Walt Humphries, pers. comm.). It is possible that more gold was recovered after
1944, perhaps even from the shaft, but no record has been found to suggest this. Samples of the tailings material,
collected by Walt Humphries from the shallow shores of Shoal Bay, have assayed 1.05 ounces per ton gold
(Humphries, 1999).

The property was spectacularly rich and high-grade, but lack of finances resulted in a cessation of work. Zolota
Yellowknife Gold Mines Limited acquired the property in 1946 through a deal with Jim McAvoy. This company
contemplated deepening the shaft in 1950 but no work was done (The News of the North, Nov. 8" 1946; Apr. 21°
1950). The claims later lapsed and but were again re-staked as the ‘Goo’ group by Jake Woolgar in 1958.

Burnt Island Gold Incorporated (1984)

This company acquired the property in 1980 and conducted extensive exploration and evaluation of the gold deposits
in the Burnt Island vicinity, focusing on the old mine. Drilling indicated that the #1 vein extended to a depth of 200
feet. An underground decline was collared in March 1984 on the shaft zone with the objective of driving the ramp a
length of 600 feet. A lack of funds stopped the project before the target could be reached, and it is told that the 325-
foot decline stopped 80 feet short of the #1 vein (Knutsen, 1989). Jake Woolgar was apparently involved in this work
through his association with the company.
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Figure 3. Burnt Island Mine underground plan, 1989.

Cameron Mining Limited (1989-1990)

New Era Developments Limited acquired the property in 1983 but performed no work. In 1986, Cameron Mining
Limited, a small mining outfit headed by William Knutsen, optioned the Burnt Island property subject to a royalty
interest to New Era. Reserves were calculated in 1989 as 1,300 tons grading 2-11 ounces per ton gold to the 100-foot
level (Knutsen, 1989). Underground work resumed in the summer of 1989 when the decline was continued for a
distance of 250 feet to a depth of 100 feet below shaft collar. A program of drifting, slashing, and raising was
conducted on the 100-foot level of the #1 vein. A raise was brought up to tap into the bottom of the old shaft. A
1,000-ton bulk sample was mined from the 100-foot level to 30 feet below the surface. 2,000 tons of broken ore
remained to be removed at the end of the 1989 program. Thirteen holes were diamond drilled (1,000 feet) to test the
vein to the 200-foot level. It was initially planned to truck ore to Yellowknife for processing in 1990. This plan was
changed late in 1989 when it was considered feasible to install a portable milling plant on Burnt Island to process the
ores. Metallurgical testwork indicated a 92% recovery through the use of a gravity milling process. If the testing went
well, the mill would also be used to process ores from the nearby West Bay Mine and could be kept onsite for long-
term mining operations in the Gordon Lake area. Supplies and equipment were mobilized onsite over the winter road
in March and April 1990. Dewatering of the underground workings commenced in April and limited mining
development recommenced (NWT Water Board Files — Water License N1L3-1566; Cameron Mining Ltd., 1990a).

Milling Plant

The 35 tons per day plant was housed in portable trailer units for easy erection and dismantling. It was a simple
gravity-process mill, and there was no cyanide circuit employed. Crushing was completed three-stage using a 10 inch
x 20 inch Sheffield jaw crusher, 8 inch x 10 inch Denver jaw crusher, and 18 inch Kue-Ken cone crusher in sequence.
Final crushed product was about ¥ inch, which was sent to a 5 ton fine ore bin. A rubber-lined 4 foot x 5 foot Marcy
ball mill was used in the grinding circuit, in closed circuit with a 6 foot spiral classifier and 8 inch Dorr cyclone. The
rubber lining in the mill proved to hamper its effectiveness. A concentrate was recovered off a duplex mineral jig
placed at the end of the ball mill and also from the spiral and cyclone classifier, and concentrated on two Wilfrey
tables. Gold pouring was done on site with a pour once a week. Bars weighed 60 to 70 0z containing 96% gold with
about 12 to 14 bricks poured during the year (William Knutsen, pers. comm.; Cameron Mining Ltd., 1990a).

Tailings were supposed to be deposited in the underground mined-out stope. Tailings were pumped from the plant up
to the old shaft where a 10 foot diameter Dorr thickener was positioned to separate the suspended solids with the
clear overflow water (which was reused in the milling circuit). The solid tailings were then pumped down the shaft
into the mined-out stope, but only two-weeks of tailings production was impounded underground when it was
decided to divert tailings to a surface storage area located in a natural depression south of the old shaft (NWT Water
Board Files — Water License N1L3-1566; Cameron Mining Ltd., 1990a).

The milling plant was powered by a 250 kilowatt Cat diesel generator. Underground mining was powered by Atlas-
Copco drills and portable Atlas-Copco air compressors. A crew of 16 to 18 men were employed and resided in a tent
camp on the east shore of Burnt Island. William Knutsen was in charge of operations (William Knutsen, pers.
comm.).

Exploration to define the continuation of the deposit continued during the milling operation. Gold was reported in
drill results down to 250 feet, and it was planned to extend the decline to access these ores. The decline may have
been extended beyond the 100-foot level, but no mining was accomplished.
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Production

Production from June to September 16™ 1990 came from from the 1989 surface stockpile and previously broken
underground ore (NWT Water Board Files — Water License N1L3-1566; Cameron Mining Ltd., 1990a). William
Knutsen says that he milled 1,800 tons with a grade of 1.1 ounces per ton gold (R.H. Hauser, 1996 reported 0-75
ounces per ton, but his sources are unknown). The operation was considered uneconomic as no profit was made on
the venture. Financial and management problems, not to mention the high cost of operating the small camp and plant,
were the primary reasons for the cessation of work. Ore stored at the property from the West Bay Mine was sold to
Knut Rasmussen and was trucked to Ptarmigan Mine in Yellowknife for milling. William Knutsen, with the funds
recovered from the sale of gold bars and the West Bay ore, was able to dismantle and cleanup the operation. The
mine site was cleaned up and abandoned by 1993. (William Knutsen, pers. comm.).

Exploration Since Mine Closure

Walt Humphries re-staked the property as the ‘Isle’ claims in 1998 and has conducted surface sampling. Samples of
tailings from the original 1940s mill have assayed 1-05 ounces per ton gold. Four samples from the 1990 tailings
pond averaged 0-081 ounces per ton gold. A sample of ore at the 1940s mill site averaged 0-82 ounces per ton, and
four samples of muck from around the shaft area ran 1-744 ounces per ton, 0-:425 ounces per ton, 0-9 ounces per ton,
and 6-141 ounces per ton gold (Humphries, 1999).
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Gold

62° 27" 45" 114°19'00"

Years of Primary Development: 1935-1936 Mine Development: 125’ vertical shaft, 1 level (177’ dev.)

Years of High-Grading: 1935 High-Grading: 16 tons shipped @ 13-6 opt Au =200 0z Au

Introduction

Burwash Mine was the first underground mining operation in the Yellowknife area and opened in 1935. It is located
on the east side of Yellowknife Bay, south of Burwash Point. The area has been visited numerous times by the author,
most recently in the summer of 2004.

History in Brief

Johnny Baker discovered gold near Burwash Point in September 1934 while prospecting the Yellowknife Bay region
for Yellowknife Gold Mines Limited, a subsidiary of Bear Exploration and Radium Limited. The discovery was
made by pure chance when Baker and Hugh Muir camped at Burwash Point to wait out a storm. The claims were
aptly named the ‘Rich’ group.

Yellowknife: An Hlustrated History

Figure 1. Burwash Mine in 1936.

In 1935, a small shaft was sunk to gain access to the vein at depth. The high-grade nature of the gold vein did not
persist at depth and the property was closed in 1936. Exploration in 1945 and as recently as 1997 have been
unsuccessful in attempts to locate a significant gold resource at the old Burwash Mine. There are no structures
remaining at the site; the old headframe was knocked down in 1969.

Geology and Ore Deposits *

The Burwash Mine is within the western part of a belt of Archean turbiditic sediments, the Yellowknife
Metasedimentary Basin. The Basin is flanked to its west of the property by the Yellowknife Volcanic Belt, exposed
one kilometer west across Yellowknife Bay. Various evidence suggests that the Yellowknife Volcanic Belt represents
the original basin margin. The metasedimentary basin is dominated by Yellowknife Supergroup Burwash Formation
greywackes and argillites, which host the showing; Duck Formation mafic volcanics also occur in the southwest part
of the Basin and are exposed a few kilometres southeast of the deposit. The supracrustals were folded and faulted
during two or three phases of Archean deformation, and invaded by several generations of Archean granitoids,
mainly north and south of the showing. The rock are metamorphosed to upper greenschist facies in the vicinity of the
deposit and to lower amphibolite facies six to eight kilometers farther east.

The sediments underlying the showing area strike 060 to 120 degrees and dip steeply south to vertically but face
north. The Proterozoic Akaitcho Fault trends north-northwest a few hundred metres east of the deposit, while the host

! Geology and Ore Deposits section extracted and modified from NORMIN.DB, NWT Geoscience Office.
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shear zone is oriented 015/75 degrees west. Movement along the host shear/fault has been judged as west-side up and
slightly south. The shear is exposed along 70 meters. Its width is not much greater than that of the quartz lenses it
hosts, from a few centimetres of chlorite schist where there is no quartz, to 70 centimeters wide at the discovery site.
Quartz lenses occur at intervals along the shear and are up to 25 centimeters wide (except at the discovery site, which
is about 14 meters from the south end of the exposed shear). The lens which hosts the ore is up to 70 centimeters
wide and is 7-6 meters long at surface. At 38 meters depth, it ranges from zero to 80 centimeters wide along a 16
meter length. The host lens on surface is offset up to one meter by several cross-faults.
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Figure 2. Burwash Mine surface and underground plan, c.1936.

Burwash Yellowknife Gold Mines Limited (1935-1936)

Organized for the acquisition of the Yellowknife property from its parent company Yellowknife Gold Mines Limited,
Burwash Yellowknife Gold Mines Limited dispatched a development crew to the ‘Rich’ claims in March 1935.
Johnny Baker was in charge. First work involved the erection of a suitable prospecting camp. This camp originally
consisted of log-tent frames with four bunk-tents and a cookery tent. In April, construction of a permanent log-cabin
camp began. Logs were brought in by local native people under contract. The most impressive building was a large
20-man cookhouse made of manually cut and peeled timber logs. By October 1935, the camp also included a 15-man
bunkhouse and warehouse; all log buildings.

In April 1935, Major Lockie Burwash arrived at the property to act as manager. Starting April 29" 1935, a small ten
man crew began excavation of a 30 foot deep pit on top of the discovery vein (The Northern Miner, June 6™ 1935). In
June, the pit was 23 feet in length and 12 feet deep. Channel samples were taken at two foot intervals, assaying 13
ounce per ton gold over a 13 inch width (The Toronto Star, June 25" 1935). Value increased in the pit during July
1935, where channel samples at 17 feet depth on the pit floor at 2 foot intervals produced 40 ounces per ton gold
assay across a 6 inch width. Samples of the wall rock also returned high values. But the highest gold values of all
came from a quartz calcite vug at the north end of the pit at a depth of 15 to 17 feet. The assays returned 300 ounces
per ton gold and 74 ounces per ton silver (The Toronto Star, July 25" 1935).

The pit when completed was 25 feet long, 7 feet wide, and 30 feet deep. Through a vigorous job of hand mucking
about 30 tons of high-grade ore (comprised of both vein quartz and some wall-rock) were stockpiled (Lord, 1941).
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While developing the pit, it was noted that the vein remained almost constant at a 75° dip to the west so that at the
bottom of the pit, the vein struck through the middle. A decision was made to follow the vein underground by sinking
a shaft.

Shaft Sinking

In July 1935, a 2-compartment vertical shaft (12 feet x 6 feet dimensions) was collared at the bottom of the pit
utilizing hand steel methods (The Toronto Star, July 25" 1935). The pit was then backfilled and a headframe was
erected at the shaft site. Shaft sinking did not get underway until October 15™ 1935, when mining equipment arrived
at the property. 12 men were employed during September installing machinery, erecting headframe, and performing
assessment work on the claims. By the end of the month of October, the shaft was 30 feet deep. Construction was
wrapped-up during the month with the completion of headframe, compressor and hoist house, shop, bunkhouse, and
cookery. During November 1935, shaft sinking continued on a 2-shift basis at 2-5 feet per day. It was 70 feet deep by
the end of the month. It was noted that the vein left the shaft at 33 feet depth. The shaft was completed to its first
level objective of 125 feet on December 24™ 1935, and crosscutting to reach the vein was begun (Cummings, 1935).

Bulk Shipment
About 30 tons of ore were mined and stockpiled during the summer of 1935, of which 16 tons were shipped by boat
to Trail, B.C. for assaying in September 1935. Content was 13-6 ounces per ton gold (Lord, 1941).

Employees

On average, 15 to 20 people were employed at the Burwash property during 1935-1936. The monthly payroll for
March 1936 suggests that 14 men were employed. The highest paid employed was Ollie Hagen, mine captain, who
received wages of $175 per month (NWT Archives). Major Lockie T. Burwash was in charge of operations, assisted
by field manager Johnny Baker. Tom Payne was mechanic; Ollie Hagen and George Goodwin were mine captains;
Noel Barlow was camp cook; Jock McMeekan was a field prospector (McMeekan, 1984).

Mining Plant

Operations were serviced by a 210 cubic feet per minute Canadian Ingersoll-Rand air compressor engine and a small
6x5 air hoist. A small blacksmith shop was also in use to sharpen drill steel. No assay lab was on site during 1935;
samples were flown to Contact Lake Mine at Great Bear Lake for assaying. However, in 1936, an assay lab operation
was set up at the Burwash Mine (NWT Archives).

Underground work continued into 1936. From the 125-foot level, a 70 foot crosscut was driven west in an effort to
intersect the westerly dipping vein. Three drifts then followed a mineralized section of the vein for distances totaling
107 feet (Lord, 1941). First drifting missed the ore shoot, and in April 1936 more work was required to reach the vein
(The Northern Miner, April 16™ 1936). The vein was reported up to 30 inches wide, but averaging 16 inches. This is
in contrast to the surface where the vein was 2 to 13 inches wide (The Toronto Star, July 22" 1936). It was later
reported that the break was intersected at a deeper horizon by diamond drilling in an area 595 feet south of the shaft.
A second diamond drill rig was operating underground, following the vein with a series of short holes from the point
where it dips west (The Toronto Star, Aug. 12" 1936). The accuracy of these newspaper reports are unknown, as it
was later reported that the lateral development underground intersected a number of quartz stringers but the
mineralized zone was not as spectacular underground as it had been on surface (Lord, 1941). It has also been
suggested that underground work missed the vein entirely because its dip and strike changed (Walt Humphries). More
than 2,000 feet of diamond drilling and 300 feet of trenching were conducted up until September 1936 when the
camp was closed (Lord, 1941). Trenching 130 feet north of the shaft in the vein encountered some high-grade ore
samples (The Toronto Star, Aug. 12" 1936).

It was then decided to forego any further development in favor of exploration of the Giant property. All equipment and
most of the buildings on site were sent to Giant for the development of the Brock vein. The property was largely
abandoned by 1938.

Exploration Since Mine Closure

Rich Group Yellowknife Mines Limited was formed in 1945 to acquire the property. Diamond drilling in 29 holes
was conducted but results were disappointing (National Mineral Inventory). In 1987, the claims were acquired by
Rayrock Yellowknife Resources Limited, through a merger of Yellowknife Bear Resources Inc. (previously
Yellowknife Bear Mines Ltd., the successor of Bear Exploration and Radium Ltd.) and Rayrock Resources Limited.
In 1991, Walt Humphries and Dave Smith of Yellowknife purchased a controlling interest in the claim group. They
conducted surface prospecting and sampling throughout the 1990s (Walt Humphries, pers. comm.). In 1997, Roberts
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Bay Resources Limited optioned the claims from Humphries and Smith and conducted some surface sampling of the
primary vein, obtaining some high values. They were interesting in diamond drilling the deposit. The significant drop
in the price of gold later that year forced the company to drop the option, and no work has been done since (Roberts
Bay Resources Ltd. Press Release, July 17" 1997).
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Gold

62°59'15" 113°12'15"

Years of Primary Development: 1937-1938, 1962, 1974, 1980-1981 Mine Development: 1,055 vertical #1 shaft, 5 levels (5,267" dev.);
200’ vertical #2 shaft

Years of Production: 1963, 1980-1981 Mine Production: 64,137 tons milled = 36,661 0z Au

Introduction

The Camlaren Mine is located on Gordon Lake, 83 kilometers northeast of Yellowknife, NWT, on the south-end of a
narrow island unofficially known as Muir Island. The #2 shaft of Camlaren Mine is located on the northeast shore of
Zenith Island, about 2 kilometers southwest of the main mine-site. The mine closed in 1981 and the site was cleared
of all structures in 1991. The old mine was visited by the author in September 2001.

Brief History

Gold was found in a massive quartz vein by Don W. Cameron in the early summer of 1936 and the ‘Camlaren’
claims were staked covering Muir and Zenith Island on Gordon Lake. This and other discoveries by Cameron’s crew
sparked a massive staking rush to Gordon Lake in the fall of 1936. Development began at Camlaren Mine in 1937 but
work stopped in 1938, due primarily to the economics of the project. It reopened in 1962-1963 and a large amount of
ore was removed for milling. Additional mine development was completed in 1974-1975. Full production was
achieved in 1980-1981 when a portable milling plant was installed to recover the known gold reserves down to the
1,000 foot level. The mine was cleaned up and all old buildings were burned down in 1991. The property was re-
staked as part of the ‘Joliff” claims by Walt Humphries in 1997-1998.
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Figure 1. Camlaren Mine geology and ore deposits.

Geology and Ore Deposits *

The showing area is underlain by thinly-bedded slate and greywacke of the Archean Yellowknife Supergroup. The
sediments strike northeasterly and are steeply dipping. The Camlaren Mine is developed on the Hump vein, which
occurs on the nose of an anticlinal fold that plunges about 50° north. The vein is white quartz, weakly mineralized
with sulphides and native gold. The sulphides include pyrite, pyrrhotite, marcasite, arsenopyrite, galena and

! Geology and Ore Deposits section extracted and modified from NORMIN.DB, NWT Geoscience Office.
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sphalerite. Chalcopyrite has been noted in drill core but is not common. The area around the mine hosts two other
significant showings the 31-vein and the H vein. These veins are similar in appearance to the Hump vein. The 31-vein
is discontinuous and the H vein is only 38 centimeters wide. The H vein averaged 42 grams per tonne over a length of
33 meters.

Camlaren Mines Limited [Mining Corporation of Canada Limited] (1937-1938)

Camlaren Mines Limited was formed in 1937 to develop the gold claims at Gordon Lake. Mining Corporation of
Canada Limited formed the company with a 65% controlling interest, the remaining share being held by the original
stakers. Construction and development of a gold mine began during the summer of 1937 under the direction of Ken
Muir, for Mining Corporation of Canada Limited. Diamond drilling performed early in the year provided encouraging
indications that the Hump vein held promise for underground exploration (Lord, 1941).

Construction of buildings was speeded during the summer of 1937 in preparation for freezeup. Sinking of the #1 shaft
began in September 1937 by handsteel methods. Orders were placed for permanent mining equipment to develop the
shaft, and a 96-kilometer winter road was surveyed between Yellowknife and Gordon Lake. Because this machinery
would not arrive until January 1938 at the earliest, and as the company wished to expedite the shaft in order to
advance a production decision, the decision was made to bring in a small gasoline powered plant in the interim.
Sinking of a 2-compartment shaft using this machinery started on October 13" 1937 with a four man shaft crew and
continued to the 200-foot level in December 1937. A station was then cut and two crosscut rounds were taken out.
Total shaft advance at year-end 1937 was 221 feet depth. (The Northern Miner, Feb. 17" 1938).

Equipment

Machinery used during the initial stages of shaft sinking in the winter of 1937-1938 included a Canadian Ingersoll-
Rand 190 cubic feet per minute portable compressor, a Canadian Ingersoll-Rand 6 inch x 5 inch air hoist, two
Canadian Ingersoll-Rand N69 rock drills, a 20 cubic foot mine car, a Canadian Ingersoll-Rand R34 drill sharpener,
and a Canadian Ingersoll-Rand 7F oil furnace. An interesting method of cost reduction in the operation of the power
plant was to mix gasoline and fuel oil (The Northern Miner, Feb. 17" 1938).

Personnel and Camp

In the summer of 1938 an average of 50 employees worked at Camlaren. Women and children of employees were
also living on the property, being housed in small tent shacks and log cabins in the area. Ken Muir was mine
manager, Hugh Fraser was geologist, A. Van Raalte was engineer, and Fred Prout was master mechanic. Camlaren
Mine was a well-built camp, consisting of two bunkhouses and a cookery. Ken Muir, mine manager, had his own
house (The Northern Miner, Feb. 17" 1938; The Globe and Mail, Aug. 19" 1938; Ward, 1957).

A 50 foot timber headframe was erected in February 1938, the permanent power plant was installed, and sinking of
the #1 shaft to 380-foot depth was continued. The 1% level was opened up at 200-foot depth in January 1938, with ore
being encountered early in the next month. Initial results were very encouraging, and company directors decided to
proceed immediately with the purchase of milling equipment so as not to delay a production decision. The company
planned for a 50 ton per day mill to process ores from two levels, the second of which had not yet been opened up by
this point. But if the company had waited until results of the 2™ level work were known, there would have been a
two-year delay in getting the mill on property (The Globe and Mail, May 14™ 1938). Crosscutting on the 2™ level at
350-foot depth was started in May 1938, with ore being reached in June. Work continued throughout the summer on
both levels in the effort to prove gold resources. Initial results on the 1% and 2™ levels suggested that a 50 tpd or
larger mill was warranted for the Camlaren Mine. However, further work on the 2™ level failed to find enough ore to
justify the installation of a mill, therefore orders for the mill was cancelled and plans were made to shut down
operations at the end of 1938 (The Globe and Mail, July 7" 1938; The Toronto Star, Nov. 2" 1938; Ward, 1957).

Zenith Island Shaft

In an effort to locate additional ore reserves, the company put down #2 shaft on the 31-vein, located on Zenith Island
about two kilometers southwest of Muir Island. The 31-vein is part of a wider zone of quartz veins, traceable along
strike for 150 feet before disappearing under Gordon Lake to the north. Starting in August 1938, the #2 shaft was
sunk 200 feet to explore the 31-vein, and one level was developed with 220 feet of driving. 2,000 feet of diamond
drilling was also reported from here. Work was suspended at the #2 shaft in November 1938 (The Globe and Mail,
Aug. 19" 1938; Lord, 1941). At the same time, the H-vein was discovered on a small island between Zenith and Muir
Islands (see Figure 1). As this deposit was mostly underwater, only diamond drilling was carried out. The entire
claim group was geologically mapped during the summer of 1938 in the hopes of delineating further gold veins
(Lord, 1941).
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Development Summary 1937-1938

On the Hump vein, the two-compartment #1 shaft was sunk to 380 feet with two levels at 200- and 350-foot depths.
On the 1% level, 322 feet of drifting exposed three ore shoots within the Hump vein, and on the 2" level, 352 feet of
drift exposed four ore shoots. Widths of the vein ranged from 1 to 7 feet. 530 feet of raising between levels was also
completed. This included two surface breakthroughs from the 1% level. This comprehensive underground program
indicated 13,177 tons of ore to a depth of 350 feet containing 0-62 ounces per ton gold in the Hump vein. Total
diamond drilling at the Camlaren property during the 1937-1938 development program amounted to 8,823 feet. Total
cost of the 1937-1938 development program was $400,000 (Lord, 1951).

Consolidated Discovery Gold Mines Limited (1962-1963)

In 1958, Consolidated Northland Mines Limited conducted some assessment work on the old Camlaren property. It
was the view of Norman W. Byrne, engineer, that it would be economical to re-mine the deposit and truck ore for
milling (Byrne, 1958). Late in 1961, an agreement was signed between Consolidated Discovery Yellowknife Mines
Limited and Camlaren Mines Limited, whereby Discovery Mine would mine and mill the known Camlaren ores at
their own expense with profits split 50-50%. Discovery Mines Limited would also earn a share interest in the
Camlaren company. This deal was a good one for both parties. For Discovery, whose own reserves were dwindling at
its Giauque Lake property, operating the Camlaren would give the company time to conduct their own exploration
programs and extend the life of the Discovery Mine another four months. For Camlaren, it meant re-opening the long
dormant gold property that, thus far, had not turned in any profit or revenue (Consolidated Discovery Yellowknife
Mines Ltd. Annual Report, 1961; Barrager and Hornbrook, 1963).

A large amount of equipment, men, and supplies were transferred from Discovery operations to Gordon Lake for the
development program. The first objective for the program was to de-water the #1 shaft on the Hump vein, which was
blocked with ice to a depth of 30 feet (Consolidated Discovery Yellowknife Mines Ltd. Annual Report, 1962).

Power and Hoisting Plant

As all equipment had previously been removed from the property, a new power plant was required. A cost savings
was met by the acquisition of used equipment. Electricity was generated by a 125-KVA Ruston-Hornsby 10HRGE
diesel generator set and a 75-KVA Cat D-13,000 diesel generator. Air was supplied by two compressors, one Cat
diesel driven Chicago Pneumatic compressor of 500 cubic feet per minute and an electrically driven Gardner-Denver
air compressor of 300 cubic feet per minute. The old 50 foot timber headframe was found to be in good shape and
required little or no repairs. A Canadian Ingersoll-Rand 2-drum 36 inch x 24 inch electric hoist was installed, which
was then lagged with wood to equal a diameter of 40 inches for greater rope speed (Hales, 1963).

Stoping operations between levels began in the summer of 1962. Drilling in the raises and stopes were done by
Holman and Atlas-Copco air leg drills and a vent-fan was installed on the top of the upper stope raise to ventilate the
mine. Before stoping could begin, an additional 468 feet of raising was required in the 2-03 and 3-03 stope areas.
Shrinkage stoping was the preferred method of mining because of its simplicity and economy of operation. The
hanging-wall and footwall of the Hump vein were easily defined because of a graphitic shear plane, resulting in
minimal dilution. Several 50° angle ore shoots were outlined, and it was decided to mine these using open-stoping
methods. Broken ore was collected by Eimco 12B mucking machines and transported to the shaft by one-ton side-
dump Hudson ore cars. These cars were hoisted to the surface and hand trammed from the headframe along a 380
foot trestle tramway to the surface stockpile.

Over 14,000 tons of ore was mined and stockpiled on the surface by a 25 man operating crew under the direction of
Fred W. Hales, engineer in charge. Cost of the 1962 operation was almost $330,000 (Hales, 1963; Barrager and
Hornbrook, 1963).

1963 Production

In 1963, 12,174 tons of stockpiled ore were transported by winter road west to the Discovery Mine, where it was
milled during July and August of that year. 13,885 ounces of gold and 3,738 ounces of silver were produced, the
product of 23 gold bricks poured at Discovery. The 1962-1963 program essentially proved the grade and mining
characteristics of Camlaren’s Hump vein structure, but a decision on full production was shelved until a substantial
improvement in gold prices (Consolidated Discovery Yellowknife Mines Ltd. Annual Report, 1963).

In 1965, Consolidated Discovery Yellowknife Mines Limited was renamed Discovery Mines Limited. No work was

done at Camlaren because of high costs and low gold prices. Some mobilization of equipment and supplies, and
rehabilitation of some buildings was conducted in 1968 (Discovery Mines Ltd. Annual Report, 1968).

The Operational History of Mines in the Northwest Territories, Canada Ryan Silke, 2009




[74]

Discovery Mines Limited (1974-1975)

Underground development resumed in 1974 as a result of stronger gold prices. The shaft was deepened to 840 feet
level and 509 feet of lateral advance was performed on the new 800-foot level. A level station was also excavated at
the 600-foot level. The vein was reported to have similar characteristics and dimensions as on the upper levels. The
deepened shaft was enlarged to 3-compartments. The aim of this work was to explore the conditions of the Hump
vein below the 350-foot level and to provide a horizon for further deep drilling to test the gold vein at 1,000-foot
depth. Work was done under the direction of Bill Case. Work temporarily ceased early in 1975 and the underground
was allowed to flood. Preparations for future operations continued with the re-supply by winter road of supplies and
some equipment. Other work included site development and engineering studies. The company announced plans to
place a 75 to 125 tons per day mill on the property by 1976, but these plans were shelved because of gold price
weakness and rising costs (Discovery Mines Ltd. Annual Reports, 1974-1975).

In 1978, total reserves to a depth of 1,000 feet were estimated as 56,000 tons grading 0-62 ounces per ton gold.
Proven and indicated reserves (based on a cut-off grade of 0-35 ounces per ton) were 36,600 tons. The Hump vein
was credited with 28,000 tons and the narrow #11 vein with 8,600 tons of ore. There were also 5,700 tons of
stockpiled development ore on the surface with grades of 0-42 ounces per ton gold. Total ore reserve, including
surface stockpile, was 42,300 tons. (Mining Corporation of Canada Ltd., 1979) Work since 1962 had allowed
Discovery to acquire a 66.66% interest in the Camlaren project. Discovery Mines Limited’s total direct and indirect
interest in Camlaren Mines Limited by this point was 89% (Discovery Mines Ltd. Annual Report, 1978).

Mining Corporation of Canada Limited [Discovery Mines Limited] (1979-1981)

In light of rising gold prices during 1978-1979, attention in the local gold mining industry was focused on small high-
grade projects with possibilities for a quick profit. Through terms of agreements between Discovery Mines Limited,
Pamour Porcupine Mines Limited, and Noranda Mines Limited, Mining Corporation of Canada Limited was
commissioned as contract developer and operator for the Camlaren Mine. Much of the ore reserves (44%) at
Camlaren were below the 800-foot level, so it was necessary to deepen the shaft to 1,000-foot depth. Diamond
drilling exploration below the 1,000-foot level was planned to outline depth extension of the deposit. Lateral
development was planned for the 600-, 800-, and 1,000-foot levels. Meanwhile, a portable cyanidation mill would be
shipped to Yellowknife for a startup in production during the summer of 1980 (Mining Corporation of Canada Ltd.,
1979). Work on the project began in November 1979 with the start of detailed engineering work, acquisition of
equipment, permits, and licenses. A crew was mobilized on property on January 20" 1980 with the completion of a
winter road from the end of the Ingraham Trail. A trailer camp was erected, fuel storage facilities installed, and
mining equipment brought to site (McCormack, 1980).

Production Begins
Commercial production of surface stockpiles began July 11" 1980. Shaft sinking to 1,055-foot depth was completed
by September 1980 and production from the new levels started in late 1980 (Brophy et al., 1984).

g Camp and Plant Complex

A 70 man camp was erected on Muir Island in 1980 consisting of
25 Atco portable trailers, arranged into two forty-man bunkhouses,
one cookery complex, a recreation hall and commissary, and a 70
man dry. In 1979, the operation was considered to have a 16-month
life span, and even though the project was extended a few more
months, the short life of the Camlaren operation required that the
site be totally portable. Thus, diesel generators and the explosive
storage shed were all portable trailer-van units, and the mill
building was fully portable. Power for the operation was supplied
by three (and later four) Cat 3412 diesel generators each of 500
kilowatt output. Compressed air was supplied by two Worthington-
Rolair electro-screw com-pressors that combined to deliver 2,000
cubic feet per minute. A tank farm consisting of ten 40,000-gallon
fuel bladders were installed in a lined containment area. Propane
for underground heaters and for the camp heaters was stored in six
15,000-gallon tanks. Mobile equipment for ore and waste handling
included a Cat D-6 tractor, and two Cat 930 loaders (McCormack,
1980; Larkin, 1982).

Figure 3. Camlaren Mine, 1981.
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Hoisting Operations
One of the only original features of the Camlaren operation was the old hoist and headframe plant, which required
only a small amount of repair and maintenance to keep operational (McCormack, 1980).

The bottom levels of the mine intersected the Hump vein in similar conditions as the previously developed horizons.
The vein maintained a constant northeasterly dip down to 1,000 feet as was hoped. Development of the 1,000-foot
level was completed in September 1980, where it was reported than conditions of the vein (size and grade) had
actually improved compared to the 800-foot level (The Northern Miner, Nov. 20" 1980).

Muir Island

& Hoist Tailings X N
Gordon Lake Room Pond

#1 Shaft
200" Level
Raise
350" Level
#11 Vein
600" Level

Raise

800" Level

1000' Level

Raise

SCALE
0 100 200

feet

Figure 2. Camlaren Mine underground plan, ¢.1981.

Mining Operations

It was originally planned to use shrinkage stope mining methods, but a method of flat-breasting was put to use
instead, which was later found to create dilution problems. Mill feed was originally from a small surface stockpile,
but in late 1980, the bottom levels of the mine were opened up through northerly drifting and new underground ore
was introduced. During the project, all levels were under development (see Table 1). Along with stoping of the
Hump vein, some production came from the #11 vein, a thin collection of quartz lenses positioned 200 feet south of
the Hump vein and parallel to its northeasterly plunge. Dilution in the #11 vein was high due to its narrow width and
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schistose wall rock. Raising from the bottom level followed the vein. Table 2 gives a listing of stopes in production
during the project.

Milling Plant

The 150 tons per day mill was completely portable, having been designed specially for the Camlaren project. It was
housed in a large 117 foot x 40 foot Atco steel building, with agitator tanks housed outside the structure. Ore was fed
from a 30 ton coarse ore bin to an 18 inch x 30 inch Soya Massey jaw crusher, reducing ore to —2 inch, which was
then fed up through a 42 foot high bucket elevator, and sorted through a Dillon screen. Oversize was passed into a 2
foot Nordberg cone crusher, which discharged back into the bucket elevator. All undersize material went for grinding
in a 7 foot x 6 foot Allis-Chalmers ball mill, then through a 10 inch cyclone. A Denver Duplex jig was later added to
send undersize cyclone material back into the ball mill. Cyclone product was sent to agitation, using four 15 foot x 15
foot wood-stave tanks with 24-hour agitation time. Filtering was accomplished with a 108 square foot Denver belt
filter. Due to the graphite slime content of the ore feed, soluble losses using the belt filter were high. Pregnant
solution from the filter was pumped into a 5 foot x 8 foot ten-leaf clarifier, and then vacuumed into a Merrill-Crowe
de-aeration tower, then through one of two sock presses. Precipitate was packaged and made ready for shipment
down south for refining into gold bullion (Ross, 1981; Kilborn Engineering Ltd., 1981).

The mill averaged about 130 tons per day, but in some months averages were as high as 210 tons per day. This step
up in production was due to lower than expected ore grades. The plant had terrible recoveries during the first few
months of production (50%) due to graphite contamination and equipment problems. Recovery was improved to 80%
following a review of the milling circuit in 1981 (Ross, 1981; Kilborn Engineering Ltd., 1981).

216’ 1,990 tons @ 1-364 oz/ton
108’ 3,283 tons @ 0-502 oz/ton
273 9,663 tons @ 0-603 oz/ton
541° 8,951 tons @ 0-529 oz/ton
362’ 4,284 tons @ 0-404 oz/ton
1,233’ 4,187 tons @ 0-393 oz/ton
2,222 13,372 tons @ 0-457 oz/ton
Table 1. Summarized development, 1980-1981. Table 2. Stope production, 1980-1981.
(source: Brophy et al., 1984) (source: Jarvi, 1981)

Depth Exploration

While production was underway, it was planned to conduct drilling programs from the 1,000-foot level to find
additional ore reserves. Good grades were encountered on the 1,120- and 1,155-foot horizons. Significant ores
reserves were indicated below the 1,000-foot level (10,841 tons with a cut-grade of 0-58 ounces per ton gold to 1,200
feet within the Hump vein), but it was considered uneconomic to deepen the shaft at that time. Such development
would require headframe improvements and a new hoist; expenses which were not feasible. Originally, it was
planned to end operations in March 1981, when ore reserves were scheduled to be depleted. Complications in the
milling plant reduced daily tonnage, and an increase in ore reserves on the 1,000-foot level required a longer
operational period. The original contract was revised with a new projected end-date of September 1981 (The
Northern Miner, Nov. 20" 1980).

Final Closure

By September 1981, ore above the 1,000-foot level was largely mined out and the mine was closed. Cost of
operations was extremely high and the capital cost associated with bringing Camlaren into production exceeded the
revenue from gold production. The mine apparently also encountered a diabase dyke cutting across the vein thereby
reducing ore reserves, and there were problems with the milling plant (Brophy et al., 1984). All portable buildings
and equipment were mobilized for removal over the 1982 winter road.
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1963 12,174 tons 13,885 0z 3,738 0z
1980 12,282 tons 5,196 oz ?
1981 39,680 tons 17,580 oz ?

Table 3. Camlaren Mine production. (source: Jarvi, 1981; Canadian Mineral Yearbooks)

Production and Development Summary

Between July 11" 1980 and September 20" 1981, it was reported by company officials that 51,963 tons (47,140
tonnes) of ore was milled at a mill-head grade of 0-463 ounces per ton (35-98 grams per tonne) gold. This ore was
derived from both underground stope production and older surface stockpiles (Jarvi, 1981). According to the
Canadian Mineral Yearbook, production for those years was 645-7 kilograms of gold (22,776 ounces). A breakdown
of production by year is listed in Table 3. Total underground development at the main Camlaren deposit (Hump vein,
#11 vein) consists of a 1,055-foot shaft (#1 shaft) developed with five levels, 5,267 feet of lateral workings, and
3,220 feet of raising, two of which break through to the surface. The 31-vein was developed with a 200-foot shaft (#2
shaft) in 1938.

Exploration Since Mine Closure

The property was re-staked as part of the “‘Joliff’ claims by Walt Humphries in 1997-1998. Many samples were taken
from the tailings pond, the muck piles at #1 and #2 shafts, and the H-vein and 31-veins. Significant values were
obtained. A sample from the tailings pond at three feet depth assayed 0-153 ounces per ton gold (Humphries, 1999).
An underground resource still exists and was reported in 1986 to contain 9,979 tonnes grading 19-8 grams per tonne
(Discovery West Corporation Ltd. Annual Report, 1986).
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Tungsten

61°58'15" 128° 14' 00"

Years of Primary Development: 1960-1986, 2001-2003, 2005-current ~ Mine Development: open pit; adit tunnel and decline ramps

Years of Production: 1962-1986, 2002-2003, 2005-current Mine Production: ongoing (see Tables 2 and 3)

Introduction

Cantung Mine, when in operation, has been Canada’s only tungsten producer, and the largest in North America. It
opened in 1962, closed in 1986, and was reopened in 2002 for a brief period before again closing due to financial
problems with the operating company. The mine was reopened in September 2005.

Cantung, and the old townsite of “Tungsten”, is located on the NWT-Yukon border in the Mackenzie Mountains. A
305-kilometer all-weather road connects the site to the Alaska Highway in the Yukon. It is 200 kilometers north of
Watson Lake, Yukon and although the mine is within the boundary of the NWT, the property and former community
have historically been tied to the economic and social interests of the Yukon.

History in Brief

The claims were first staked in 1954-1955 based on findings of copper. The deposit was uneconomic at the time and
the claims were dropped, but the property was re-staked for its tungsten possibilities in 1958 by Karl Springer of the
Mackenzie Valley Syndicate. Extensive exploration followed in the next three years. Canada Tungsten Mining
Corporation Limited was formed in 1959, and construction of the mine complex was completed in 1962. Open pit
mining continued until 1974 at the site of the original discovery. Underground mining of the newly discovered E-zone
began in 1974. Milling rate was expanded in 1979, but the mine was forced to close twice during the early 1980s due
to a strike and poor economic conditions. Owing to a collapse in the market for tungsten in 1986, the mine was closed
but maintained with the hope of reopening in the future.

North American Tungsten Corporation Limited bought the property in 1997 and began to investigate reopening the
mine. With a steady increase in the value of tungsten oxide and the financial backing of private buyers, the mine was
reactivated early in 2002. The mine closed temporarily in December 2003 when the tungsten market took a brief
nosedive and the company lost its tungsten buyer. The company was able to reorganize itself and find a new buyer,
and the mine was reactivated during the summer of 2005.

Geology and Ore Deposits *

The region is underlain by a thick sequence of late Proterozoic to Mississippian Selwyn Basin sediments, deposited
primarily under subaqueous environments along the western margin of the North American craton. Deformation of
sediments in the Cantung Mine area resulted in formation of a broad northwest-southeast trending syncline, with tight,
overturned folding along the southwest limb. The Flat River extends along the fold.

The mine area is located along the southwest limb of the syncline, underlain by argillite and minor carbonate to the
southwest and dolomite and quartite to the northeast. These have been intruded by a small Late Cretaceous
granodiorite stock. Intrusion of this stock resulted in metasomatism and resulting skarn mineral formation within two
units of the country rock: the Ore Limestone and the Swiss Cheese Limestone, the former being the main ore host
lithology. The Ore Limestone consists of blue-gray finely laminated recrystallized limestone and marble; the Swiss
Cheese Limestone is a dolomitic siltstone with pods and lenses of impure limestone. These units, as well as enclosing
upper and lower argillite units, have been folded into a recumbent anticline.

Major mineralized zones consist of massive replacement-style pyrrhotite within a gangue of calc-silicate skarn
minerals, hosted within the Ore Limestone. Tungsten occurs as disseminated fine anhedral grains of scheelite within
pyrrhotite and calc-silicates. Mineral emplacement was apparently controlled by bedding plane slips and cross
fractures, particularly along hanging wall and footwall contacts of the Ore Limestone.

! Geology and Ore Deposits section extracted and modified from NORMIN.DB, NWT Geoscience Office.
See Figure 1
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Figure 1. Geology longitudinal plan, Cantung Mine.

Two major ore bodies have been mined: the Pit ore body along the upper limb at an elevation of 1524 meters (5,030
feet), and the E-zone, about 550 meters to the north along the lower limb at an elevation of 1220 meters. The Main
zone of the north-dipping Pit orebody measured roughly 200 x 90 x 20 meters thick. This was hosted by both Ore and
Swiss Cheese limestones, is cut by a fault on its south side and pinches out to the north with no apparent structural
cause. Pyrrhotite and scheelite occur within diopside-hedenbergite-garnet skarn with quartz, calcite and microcline.
Ore mineralization includes chalcopyrite, with grades estimated at 0-50% copper; minor zinc as sphalerite, and minor

gold and bismuth.

The E-zone occurs as an east-west striking tabular mass about 850 meters long and 12 meters wide, dipping at 20° to
the south towards the Mine Stock. The contact with the stock is sharp, and the tenor of mineralization decreases up-dip
from the contact. Mineralization occurs as numerous pods, lenses and sheets consisting of up to 80% pyrrhotite within
barren limestone. Scheelite is variably disseminated within pyrrhotite zones, with grade generally proportional to
pyrrhotite concentration. The E-zone is cut by four northeast striking, steeply dipping faults, with resultant
displacements up to six meters, and some local drag folding.

Canada Tungsten Mining Corporation Limited (1960-1986)

Under a 1961 agreement involving American Metal Climax Incorporated, Dome Mines Limited, and Ventures
Limited, money was raised to construct a tungsten mine in the Northwest Territories. Early exploration had indicated a
reserve of 1,176,400 tons of ore grading 2-:47% tungsten oxide (WQ3). During 1961, a short adit was driven on the B-
zone, which is the east limb of the main ore deposit and a section that was difficult to probe by surface diamond
drilling (The Canadian Mines Chronicle, June 16" 1961). Open pit mining began during the summer of 1962, and ore
was stockpiled in preparation for milling operations. The mining contractor was Isbell Construction Company of
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Canada Limited (incorporated October 1961, name changed in 1963 to Isbell Mining Company of Canada).
Construction on the 200 mile access road between Watson Lake and Cantung began in 1961 and was completed in
1962. Until the road was completed, supplies, materials and equipment were transported by ‘Cat Train’ over a
temporary winter-road from Watson Lake in 1961. An airstrip was also constructed along the Flat River for wheeled
aircraft such as DC-3’s and C-46’s.

Canada Tungsten Mining Corporation Ltd.

Figure 2. Cantung Mine and townsite, 1968.

Stan Hunter was the first mine manager, hired in 1961. Staff under him, who were largely responsible for bringing the
mine from construction to production, included Ken Sanders, geologist; Bill Burton and Rolf Lovlin, mill
superintendents, Frank Jackson and Trevor Hancock, engineering; and Ted Maestretti, mine superintendent. Jack
Crowhurst was general manager of Canada Tungsten Corporation Limited and Karl Springer was company president,
both of whom also played dedicated roles in the opening of Cantung Mine (Jean Connor, pers. comm.).

First Stage of Operations

The plant was completed at the end of October 1962, and recovery for the year (November 1% to December 31%)
amounted to 6,379 short ton units (stu) of tungsten oxide concentrates. The plant operated at a rate of 270 tons per day.
Production operations during 1962-1964 were wrought with several difficulties, during which period the company
conducted detailed metallurgical testing to refine and otherwise improve its processing flowsheet. Production was of a
testing nature and several trial-lot batches were produced and shipped. Because of metallurgical problems and due to
depressed conditions in tungsten markets, which saw prices drop as low as $7.75 (US) per stu, the company suspended
development in August 1963. The contract with the Isbell company was terminated as mining operations ceased.
During the first stage in operations, tungsten recoveries were well below expectations and only in one month, July
1963, were the predicted recoveries and grade attained. The flotation circuit, which started in March 1963, performed
very poorly, largely due to the high calcite contents of the ore. In 1963, an attempt was made to produce a copper
concentrate from flotation machines, but this proved fruitless (Beaumont, et al., 1965).

Second Stage of Operations

The shutdown period provided additional time for the company to refine and redevelop its milling process. Mining
resumed in July 1964 and, after extensive alterations (including the addition of several banks of gravity tables), test
milling resumed at the end of September 1964. Production during the first four months were limited to the recovery of
a gravitation concentrate as little headway was made in the production of an adequate flotation concentrate. Production
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remained low at a recovery of 60%, primarily due to the problems with the flotation circuit and the inability to upgrade
gravity concentrates to the desired level. Production of high-grade concentrates could only be achieved by sacrificing
recovery. The lack of experienced crews and a high turnover rate plagued the operation, and the company endeavored
to improve camp life in an attempt to stabilize its workforce (Beaumont, et al., 1965).

Commercial Production Attained

By June 1965, recovery rates were reaching acceptable levels and commercial production commenced. Both gravity
and flotation concentrates were produced at grades satisfactory to meet market demands. Production of the low-grade
reject concentrates ceased in July 1965 with the implementation of a satisfactory re-treatment system. Flotation
concentrates were stockpiled to await a leaching plant to processes them. The copper circuit was not functional until
June 1966. During the mining season, 200,088 tons of waste and overburden were removed from the open pit area and
127,097 tons of ore grading 2-33% WO, was mined. Ore reserves at December 31% 1965 were reported as 919,917
tons of ore grading 2:49 % WO;. Construction in 1965 included additions to the townsite, consisting of renovations to
houses and staff quarters and a recreation hall. These changes were hoped to improve living conditions and promote a
sustainable workforce. A two-year labour contract was also negotiated with the miner’s union (Canada Tungsten
Mining Corporation Ltd. Annual Report, 1965).

Mining and milling operations attained a full year of commercial production in 1966. Production reached near capacity
during the year at a rate of 300 tons per day, and recoveries and grades were on the rise. This was attributed to
revisions in the ore-dressing processes and a more stable and skilled workforce. Copper production commenced on
June 22" 1966. Mining operations at the open pit continued normally during the summer months, when 404,702 tons
of waste and overburden were removed and 102,877 tons of ore grading 2-:40% WO were mined and stockpiled. A
study was conducted under the direction of A. Sodernerg, an open-pit engineer, to determine the most economical
mining of the orebody (Canada Tungsten Mining Corporation Ltd. Annual Report, 1966).

Vancouver Leaching Plant

A leaching plant was constructed in 1966 near Vancouver, BC, to treat the flotation concentrates from the mine. It was
originally planned to erect the plant at Cantung, but the freight costs of shipping the required acids north, and the
substantial manpower and power requirements dictated that the leach plant be constructed in the south. The plant was
completed by year-end 1966, and received its first flotation concentrates in early 1967. They were treated in a
hydrochloric acid leach process followed by filtering to remove calcite and apatite. Roasting of the leached concentrate
at 800° F removed reagents and sulphur. In 1969, the plant was upgraded and flotation concentrate rose from 31% to
68% WO; content. Overall recovery at the Vancouver leaching plant was 97% in 1972 (Canada Tungsten Mining
Corporation Ltd. Annual Reports).

Destruction of Mill by Fire

Production at Cantung Mine was going smoothly and with notable performance when, on December 26" 1966, the
mill building burned down. The fire was believed to have been started by an over-heated air dryer in the concentrate
drying section, and quickly consumed the original wooden building. No other buildings were damaged. The plant was
fully covered by insurance, and the company immediately announced plans to rebuild.

Mining operations continued normally during the summer of 1967; meanwhile, construction of the new milling plant
proceeded quickly. The new fireproof mill was completed in November 1967 and had a capacity of 350 tons per day.
(Canada Tungsten Mining Corporation Ltd. Annual Report, 1967) Production resumed in late November 1967 with the
completion of the new milling plant. During 1968, tungsten and copper recoveries saw significant improvement over
previous years. The plant performed well during the year; however, beginning in September 1968 and throughout the
remainder of the year, ore feed consisted of a mixture of chert and skarn ore, the hardness of which was greater than
anticipated. This negatively affected the grinding rate. In order to fix this problem, a secondary ball mill was installed
in the mill in December 1968. Open pit mining operations continued normally during the summer of 1968, with
250,000 tons of waste and overburden removed and 131,000 tons of ore grading 1-71% WOj3; and 0-25% copper mined
and stockpiled (Canada Tungsten Mining Corporation Ltd. Annual Report, 1968).

Mining Operations

Because of the cold and inhospitable climate, mining operations at the open pit were restricted to the warmest months
of the year between June and October. Operations afforded a stockpile of ore that could last during the winter, and the
mill operated year round. Ore was mined using three Gardner-Denver air-track drills operated by Atlas-Copco air
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compressors and collected in two Bucyrus-Erie (71B and 80D models) diesel shovels. Ore was hauled in six 22-ton
Euclid haul trucks and two Mack trucks (Cummings and Bruce, 1977).

The original mining plan at Cantung called for both open pit and underground mining of the open-pit orebody. This
plan was changed in 1967 to eliminate the underground mining, necessitating a reduction in the ore reserve at the end
of the year. It was believed that new benching methods would allow for the mining of ore that would previously have
been accessible only through underground workings. Of course, with the later discovery of the E-zone in the early
1970s, the mine would witness a period of underground mining anyway (Canada Tungsten Mining Corporation Ltd.
Annual Report, 1967).

Power Plant

In 1968, the mine was powered by three D398 Caterpillar 600 kilowatt diesel generators. In the mid 1970s, four
additional D398 units were added due to the increased power needs brought forth by underground mining operations.
Heat was supplied by a 1,900 horsepower (hp) Cleaver-Brooks electric boiler (Cummings and Bruce, 1977).

Employees

During the 1960s, the population fluctuated on a seasonal basis. 60 employees operated the milling and other surface
facilities year-round, but in the summer months 40 additional positions were created for open pit mining. Married
employees lived in family housing and single men lived in bunkhouses. While the mine suffered from high turnover in
the mid to late 1960s, by 1970 improved living conditions and benefits resulted in the creation of a more stable
workforce (Cummings and Bruce, 1977). A list of mine managers throughout the history of Cantung is in Table 1.

1961-1962 Stan Hunter 1976-1978 Hal E. Pawson
1962-1966 Roy Lambert 1978-1982 Martin Swizinski
1966-1969 Ed Hoddinott 1982-1986 Dave Armstrong
1969-1972 John Keily 1986 Jack Devitt
1972-1974 John K. Kervin 2002-2003 Mike Redfern
1975-1976 Kelson G. Collins 2005-2007 | Dennis Bergen/Wayne
Osborne

Table 1. Mine managers at Cantung Mine. (source: Canada Tungsten Mining Corporation Ltd. Annual Reports)

Tungsten Townsite

A townsite, which became known as “Tungsten”, was under construction during the summer of 1961 to accommodate
workers and a small amount of families. It originally consisted of several small bungalow houses. Total population of
Tungsten during the 1960s was approximately 120 persons, including about 27 families. In 1968, families were housed
in 28 units (single and duplex housing). Because of extremely good wages and benefits, turnover rates for the entire
operation were quite low by 1968. Families benefited from the K-8 Grade school, and later a K-9 system. During the
summer months, because of the open pit operation, manpower and townsite population grew to 160. In the mid 1970s,
the townsite expanded to include a trailer court, three condominiums, bunkhouse trailers, and in 1982, a modern
recreation complex. The town and mine were serviced with an all-weather road to Watson Lake, Yukon and a 3700
foot x 100 foot airstrip (Cummings and Bruce, 1977).

The company enjoyed a profitable year in 1969 as tungsten demands remained very strong. A slight increase in the
price of tungsten allowed for the economical mining of lower grade ores in the open pit. Increased milling rates were
also made possible by the addition of new grinding equipment in 1968, resulting in an increased tungsten recovery rate
of 78-8% in 1969. During the mining season, 146,258 tons of ore were mined, crushed and stockpiled, containing an
average of 1.56% WOas. In addition, 265,720 tons of waste rock was removed from the open pit area. Ore reserves at
December 31% 1969 were 733,823 tons grading 1-68% WO,. There was also 84,058 tons of ore in the stockpile
grading 1-56% WO; (Canada Tungsten Mining Corporation Ltd. Annual Report, 1969).
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E-Zone Discovered

In 1971, the E-zone was discovered underneath the Open Pit, extending the Cantung reserves to greater depth. The
mine carried out deep surface drilling during the summer of 1972 to define the new orebody. The E-zone lies about
1,800 feet north and 500 feet below the open pit (which bottoms at 4,900-foot elevation). Development of an
underground adit at 3,950-foot elevation was begun in October 1972 and had advanced 437 feet by year-end 1972.
Canadian Mines Services Limited was the development contractor. The portal was 14 feet x 16 feet in dimensions. It
was planned to extend the adit a distance of 4,000 feet to intersect the E-zone, but the zone was encountered much
sooner than expected at only 2,000 feet distance. The adit was driven 4,800 feet during 1972-1973. An incline was
driven to 4,410 feet elevation to act as a ventilation passageway. The E-zone was found to extend over a length of
1,700 feet at an elevation 150 feet above the portal level. It was mineable in widths of 500 feet of more. Underground
drilling indicated a reserve of 4,242,000 tons of ore grading 1:68% WO3 and 0-22% copper. The deposit was still open
to the west, but full investigation of this area was not to be initiated until later. (Canada Tungsten Mining Corporation
Ltd. Annual Reports, 1971-1972).

Production operations in 1972 were focused on the mining of ore in the open pit. Increased chert-type ore of refractory
nature was encountered on the lower benches, causing metallurgical difficulties and limited milling capacity. Tungsten
grades also dropped because of the inclusion of low-grade chert material. Some mill circuit changes were made, but
grades did not improve very well. No copper concentrates were sold during 1972; material was stockpiled to await
higher commodity prices (Canada Tungsten Mining Corporation Ltd. Annual Report, 1972).

Canada Tungsten Mining Corporation Ltd.

Figure 3. Underground mining, 1983.

Open Pit Mining Ceases

As a result of the new underground exploration and the lower-grade chert ores encountered in the open pit, it was
decided in 1973 to divert all production operations at Cantung from open pit to underground mining (Canada Tungsten
Mining Corporation Ltd. Annual Report, 1973). The open pit provided 1,346,000 tons of mill feed between 1962 and
1974, with a grade of 1-64% WO;. 1,700,000 tons of overburden and waste rock was also removed during open pit
operations. Dimensions of the pit are estimated as 300 meters x 150 meters and 100 meters deep. Mineable reserves in
the open pit, calculated in 1985, were estimated at 966,000 tons of ore grading 0-66 % WO, (Roscoe Postle Associates
Inc., 2001).

Production in 1973 was focused on the mining of remnant high-grade skarn-type ores in the open pit in preparation for
the switching to underground mining. Driving of the main adit tunnel ceased early in 1974 after 4,300 feet of advance.
Underground work continued with the preparation of stopes, a ventilation raise, and access ramps into the hanging
wall of the deposit (Canada Tungsten Mining Corporation Ltd. Annual Report, 1973).
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Figure 4. Cantung Mine property plan, ¢.1982.

Initiation of Underground Production

First production of ore from the E-zone through the underground workings was accomplished in February 1974.
Milling of stockpiled open pit ore from the 1973 mining season was completed on June 15" 1974, after which all
production was from underground operations. Mining operations at Cantung were now a year-round affair, unlike the
previous open pit operations. E-zone ore was found to be high in talc content and as such the mine experienced
problems in tungsten recovery. Research began on how to best combat this problem. Two illegal strikes in November
1974 disrupted operations briefly, but they were settled with the negotiation of a new labour agreement on November
28" 1974 (Canada Tungsten Mining Corporation Ltd. Annual Report, 1974).

It cost about $5 million to bring the underground workings into production, which included expanding the mill to 600
tons per day capacity. Ore was mined through room and pillar method (drifting of the hanging wall to outline 30 foot
rooms and 40 foot pillars, with sublevels at 50 foot vertical intervals). 20 foot benches were blasted, with completed
areas filled with waste. Stope pillars were mined by longhole stoping from below. In 1977, the mine operated at 600
tons per day, 6 days per week to keep the mill running at 500 tons per day, 7 days a week. Mining was concentrated
between the 4,100- and 4,150-foot levels with six stopes in production during 1977. Underground ventilation was
provided by 140,000 cubic feet per minute intake at the ventilation portal at 4,410-foot elevation. Air was heated with
a propane burner. An underground conveyor was excavated during 1973-1974 to bring ore to the surface portal at
faster rates (Cummings and Bruce, 1977). Total underground development to 1979 is listed in Table 2.

Equipment 1970s

Equipment associated with underground production and ore haulage at Cantung featured two 35 ton Euclid R22 trucks,
two 2-boom Atlas-Copco drill jumbos, two Jarco RBM-11 rock bolt jumbos, three ST-5A Wagner 5 yard scooptrams,
one HST-1 Wagner scooptram, two G-D airtrac drills, and three 900 cubic feet per minute Atlas-Copco electric
compressors (housed in the underground portal shop) (Cummings and Bruce, 1977).

Construction during 1974 included 18 additional townhouses, a reagent storage building, firehall, mine office and dry,
powerhouse extension, and an oil tank farm dyke. Construction in 1975 included 12 mobile homes, a 48 man
bunkhouse, new assay office, new cold-storage warehouse, and upgrading of the site roads (Canada Tungsten Mining
Corporation Ltd. Annual Reports, 1974-1975).
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The underground ore was considered to have better milling characteristics than the open pit deposit and the company
hoped to show a greater profit. Higher metal prices and higher-grade ores from this zone provided initial enthusiasm.
During 1975, however, recovery dropped significantly (71%) due to separation problems in the concentration circuit as
a result of treating talc-rich underground ore. This material affected the recovery rates of flotation concentrates. While
the problem was investigated, mining shifted to areas of the mine lower in talc. Lower tungsten sales and increasing
costs associated with the more expensive methods of underground mining also had a negative effect on operations
during 1975. Other notable events of 1975 included the issuing of the company’s first Water License as per new rules
and regulations concerning water and land use in the Northwest Territories. (Canada Tungsten Mining Corporation
Ltd. Annual Report, 1975)

Improvements to the mill during 1976 solved the low recovery problems, which increased to 82% from 71%. Higher
commodity prices of tungsten also improved operational conditions, which allowed for the mine to economically
operate at 98% capacity as opposed to only 92% capacity in 1975. Extensive diamond drilling and drifting on the
western extension of the orebody during 1976-1977 proved additional tonnage, and ore reserves at December 31% 1977
were 4,200,000 tons grading 1-55% WO,. The copper circuit was operated periodically during 1976 after having been
shut down during 1975. However, metallurgical problems in the circuit dictated the permanent cessation of copper
recovery at the end of the year, and after 1976 no more copper was being produced at the Cantung Mine.

Construction in 1976 included four additional mobile homes, another powerhouse extension, addition to the school,
addition to the local store, renovations to the post office, a new laundry building, a new warehouse, a garage, and new
roofs for ten of the houses. An oil-fired boiler was installed and the powerhouse diesel engines were overhauled and
repaired (Canada Tungsten Mining Corporation Ltd. Annual Reports, 1976-1977).

Mine Expansion

During 1976, the company announced a CDN $10 to 12 million program to double the operational capacity of the
mine and mill at Cantung and the leach plant in VVancouver. Operations in 1977 were focused largely on the mine
expansion program, which started in June of that year. Other construction in 1977 consisted of the start of a new
powerhouse building, a new water system, improvements to the cookery and warehouse, a new maintenance shop, a 60
man bunkhouse, portable classroom, a church, and new trailers. Mining operations were normal with the exception of
a short wildcat strike between August 25" 1977 and September 6™ 1977. Operations resumed on September 15" 1977
(Canada Tungsten Mining Corporation Ltd. Annual Report, 1977).

Construction during 1978 consisted primarily of the mill expansion program, which necessitated a new primary
crusher, 1,000 ton coarse ore bin, 500 ton fine ore bin, secondary crusher, and new screens and conveyors. The
powerhouse building was completed in 1978, and other construction included nine new houses, and additions to the
recreation hall and cookery (Canada Tungsten Mining Corporation Ltd. Annual Report, 1978).

The new mill was completed and in operation on July 25" 1979 with rated capacity reached by October 1979. The
mine produced lower-grade ores during the year, but the increased tonnage and higher recoveries helped offset the
input grades. The mine expansion program was completed at a cost of CDN $30 million. Mill additions included a new
primary crusher, a new rod mill, more cyclones, modern flotation cells, two thickeners, and a new 100 foot diameter
multiple hearth roaster. Capacity was now 1,000 to 1,200 tons per day. Other construction in 1979 consisted of a new
mine office and dry, an underground repair shop, two 150,000 gallon oil tanks, and the placing of seven houses on
permanent basement foundations. 800 feet of the main adit tunnel were paved and a 150,000 cubic feet per minute
ventilator fan was installed. Other notable work in 1979 was the paving of 2,500 feet of road at the townsite and the
inauguration of “live” television service (Canada Tungsten Mining Corporation Ltd. Annual Report, 1979).

New Power Plant
A new power generating facility was commissioned in March 1979 consisting of two 2500 kilowatt Mirrlees diesel
generators and a 1,500 cubic feet per minute air compressor.

Employees and Staff

Management staff at the Cantung Mine in 1979 included Peter Cain, vice-president of operations; Martin Swizinski,
mine manager; M.F. Lindsley, production superintendent; P. Bouma, mill superintendent; J.G. Connor, plant
superintendent; D.A. MacKinnon, underground superintendent; L.G. Daigle, exploration manager; and L.T.
Chrisholm, purchasing agent (Canada Tungsten Mining Corporation Ltd. Annual Report, 1979. In 1982, mine
operations employed 52 men, mill operations 51 men, with a total of 240 employees (The Western Miner, July 1982).
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Upgraded Milling Plant 1979

Underground ore was dumped in a 30 ton receiving bin and primary crushed in a 42 inch x 48 inch jaw crusher.
Crushed ore was transferred to a 1000 ton coarse ore bin for secondary crushing in a 4-25 foot Symons cone crusher
set at 1-5 inch. Crusher discharge was screened on a single-deck Dillon screen with 5/8 inch x 5 inch slots. Screen
oversize was crushed in a second 4-25 foot Symons cone crusher set at 3/8 inch, in closed circuit with the Dillon
screen. Screen undersize was conveyed to two 800 ton fine ore bins. Fine ore was fed to a 9 foot x 12 foot Allis-
Chalmers primary rod mill charged with 3 to 4 inch diameter rods. Mill discharge was fed to two 15 inch diameter
cyclones, the overflow passing to talc flotation and the underflow to 24 trommel screens equipped with 48 mesh
cloths. Screen oversize returned via a screw classifier for secondary grinding in a 7 foot x 10 foot Hardinge rod mill
that discharged (along with classifier overflow) back into the primary grinding circuit. Screen undersize was de-
watered in a 40 foot triple-tray thickener and sent to sulphide flotation.

The talc flotation circuit was comprised of eight #24 Denver DR flotation cells. Fine sulphides and serpentine
contamination were floated and rejected to tailings, while the remainder of the material passed to two 40 foot triple
tray thickeners and sent to scheelite flotation. The sulphide flotation circuit consisted of 13 Agitair 100 cubic-foot
flotation cells, which received contaminated material from secondary grinding. Tails were forwarded to gravity
separation while flotation concentrates containing sulphides were removed and rejected as mill tailings. Sulphide
flotation tails were distributed to ten Deister triple-deck shaking tables. Rougher table concentrate was cleaned on
seven single-deck tables, while rougher table middlings were fed to three single-deck tables and re-cleaned on one
single-deck table. Rougher table tails from the center part of the table were classified in a 10 inch cyclone, the
overflow going to the two 40-foot thickeners ahead of scheelite flotation, and the underflow rejected as mill tailings.
The outer portion of the rougher table tails was classified in two secondary 15 inch cyclones, the overflow going to the
scheelite flotation-feed thickeners and the underflow to a 7 foot x 6 foot Marcy ball mill. Ball mill discharge was
treated in eight #21 Denver DR flotation cells for removal of sulphides. Flotation tails were distributed to four triple-
deck rougher tables and cleaned on four single-deck tables. Primary and secondary cleaner table tailings passed
through the secondary cyclones and middling products were treated over individual single-deck tables. All cleaner
table concentrate products continued to a de-watering screw ahead of roasting and magnetic separation.

The operation produced high quality gravity and flotation grade scheelite (CaWO4) concentrates, which contained
WOQO; as the marketable product. The mine shipped high-grade scheelite concentrates to customers in the United States,
Western Europe and other destinations. Lower grade concentrates were shipped to a plant in Fort Madison, lowa for
further processing into ammonium paratungstate (APT). In addition, the company purchased outside concentrates,
depending on market conditions, for conversion to APT. The company sold APT, ammonium metatungstate (AMT),
and minor amounts of other products to customers in the United States (Canada Tungsten Mining Corporation
Limited, 1985).

Operations 1980s

A 6-month labour strike, beginning in November 14™ 1980 and continuing until May 14™ 1981, affected operations
during the early 1980s. Tungsten production in 1980 was at record rates despite the month and a half of lost
operations, due to the expanded mine and milling plant. Construction in 1980 included the start of a new recreation
center, the start of a new assay lab, and townsite paving. New mining equipment purchased during 1980 included an
electric hydraulic jumbo drill, a powder loader, and two scooptrams. The strike was settled on May 14™ 1981 and
production resumed in late June 1981 (Canada Tungsten Mining Corporation Ltd. Annual Reports, 1980-1981).

During 1981, the mine facilities were expanded and improved. New mobile mining equipment was placed into
operation. The new recreation center was completed together with three new apartments. The shops were upgraded, a
new assay lab was built, a chlorinating plant was installed to correct tailings discharge pollution, and the mill was
given an improved copper recovery circuit. Copper was produced as a byproduct and was stored pending better prices.
Other changes to the mill in 1982 allowed for the reduction of impurities, the elimination of cyanide as a reagent, and
increased recoveries from lower-grade ores. Canada Tungsten Mining Corporation Limited entered into an agreement
with AMAX Incorporated in 1980 to supply AMAX with low-grade tungsten concentrates. Shipments of concentrates
to AMAX’s APT refinery in Fort Madison, lowa commenced in 1981 and accounted for approximately 30% of sales
during the year (Canada Tungsten Mining Corporation Ltd. Annual Reports, 1981-1982).

“Tungsten’ Townsite 1980s

In 1981, the townsite was modernized through the opening of a new recreation center (consisting of an indoor pool,
curling rink, bowling alley, racquet court, gym, store, lounge) and three new 21-unit apartment buildings. A new 80
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man bunkhouse was built in 1983. In 1979, it was estimated that there were 506 people living at Tungsten, 200 of
which were employees. There were 450 residents of Tungsten in 1982 (The Western Miner, July 1982). About 100
children were enrolled in the school in 1982. By 1986, it was estimated that only 280 people were living at Tungsten.

Depressed tungsten markets caused problems at the mine in 1982. At mid-year production was reduced about 15% in
response to the poor conditions, and on January 22" 1983 the company laid off the employees and shutdown the mine.
The action was temporary, but lasted throughout most of the year. During this time the company upgraded the mine
operation to 1,200 tons per day capacity by instituting new mining plans aimed at improving efficiency and reducing
costs. On November 30" 1983 reactivation of the plant began and Cantung Mine restarted operations at about half
capacity on December 1% 1983. Full capacity was achieved in August 1984. During the 1983 closure, programs were
initiated to improve operating efficiencies, including high productivity mining methods, which resulted in a 20%
reduction in the work force upon reopening (Canada Tungsten Mining Corporation Ltd. Annual Reports, 1982-1983).

Mining Operations 1980s

In 1982, the mining methods at Cantung changed. The original room and pillar method proved unfeasible in new areas
of the mine because of ground conditions. The E-zone was found to become steeper as it moved west, which resulted
in fragile pillars that were too costly to maintain. The mine switched to cut-and-fill methods, pumping mill tailings
underground. This change was also favorable to milling operations as it meant that 70% of the tailings could be
deposited underground rather that on the surface. (The Western Miner, July 1982) The mill was modified to allow for
the pumping of backfill underground.

A raise was driven from the underground workings up to the open pit elevation in 1982, and waste rock from the open
pit was used for additional stope fill. Ore was brought out of the mine by two 35 ton DJB and two 22 ton Euclid
trucks. In 1982, other underground equipment included four Atlas-Copco jumbo drills, three Jarvis-Clark rock-bolting
jumbos, and five Wagner 5 yard scooptrams (The Western Miner, July 1982). Highest workings at Cantung were at
4,200-foot elevation. During 1983-1984, some underground units were converted into remote controlled units and
drilling was conducted using large diameter drills as part of a bulk-mining initiative. In 1985, 80% of millfeed was
derived from the remote controlled machinery using bulk-mining methods. Other methods used, where required,
consisted of cut and fill and top-slice horizontal bench method (Canada Tungsten Mining Corporation Ltd. Annual
Reports, 1982-1985).

Exploration Programs

Beginning in 1983, extensive surface and underground diamond drilling was undertaken to evaluate ore reserves in the
West Extension zone. 16,000 feet of drilling was accomplished in 1983; in 1984, an additional 37,100 feet of drilling
was performed in a 700 foot extension of the zone. Diamond drilling intersected a water-bearing fault zone in 1985
and exploration within the West Extension zone was scaled back, and then halted following 1986 closure (Canada
Tungsten Mining Corporation Ltd. Annual Reports, 1983-1985).

Events Leading to Closure

Bad market conditions again had an effect on Cantung during 1985. Lower-grade ores were encountered in the first
half of the year, and while higher-grade ores were being mined in the later half, operating costs continued to escalate
together with the worsening state of tungsten prices. A hew management team was hired to help solve these problems,
and a revised mine plan was completed in December 1985. Production was reduced to 65% of plant capacity through
the layoff of 50 workers. In early 1986, cheap Chinese tungsten products flooded the open market, driving the price of
tungsten down to record lows. The company was forced to make cutbacks including 12% wage cuts and 25% benefit
cuts. The Union took strike action once again, forcing a stop to production on May 20" 1986. The company decided
against settling the strike and laid off the entire 210-person workforce and mothballed the townsite (Canada Tungsten
Mining Corporation Ltd. Annual Reports, 1985-1986).

Production and Development Summary 1962-1986
Cantung Mine production between 1962 and 1986 was 4,386,837 tons milled to produce 5,313,159 stu of tungsten
oxide concentrates and 1,325 tons of copper (see Table 2).

The mine is serviced by underground workings that total approximately 20,000 feet on two main levels (3,950-foot
portal elevation and 4,200-foot elevation). A ramp has been driven above the workings to provide a vent portal and
escape way that surfaces at the 4,410-foot elevation above the main portal entrance. Seven stopes were mined by open
stoping, cut and fill, and mechanized room and pillar methods. The West Extension zone was explored on the portal
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level and on a sub-level. There is also a small entrance at 3,750-foot elevation that serves workings within what is
known as the B-zone, an area to the east of the open pit. This adit was apparently driven in 1960.

1962-1963 71,824 tons 2:74 % WO, 125,820 stu -
1964 33,543 tons 2:57 % WO, 51,400 stu -
1965 107,651 tons 2:53 % WO, 200,000 stu -
1966 115,568 tons 2:43 % WO, 213,022 stu 167 tons
1967 7,778 tons 2:36 % WO, 13,380 stu 24 tons
1968 116,558 tons 1.98 % WO, 180,000 stu 298 tons
1969 167,389 tons 1.54 % WO, 203,174 stu 233 tons
1970 176,816 tons 1-39 % WO, 186,340 stu 183 tons
1971 181,596 tons 1.19 % WO, 164,420 stu 121 tons
1972 172,828 tons 1.15 % WO, 158,706 stu 113 tons
1973 164,900 tons 1.23 % WO, 161,430 stu 99 tons
1974 170,614 tons 1.45 % WO, 177,880 stu 82 tons
1975 179,032 tons 1.28 % WO, 162,892 stu -
1976 188,934 tons 1.55 % WO, 238,998 stu 5 tons
1977 185,629 tons 1.65 % WO, 251,813 stu -
1978 194,740 tons 1.96 % WO, 318,085 stu -
1979 271,559 tons 1.62 % WO, 361,015 stu -
1980 350,208 tons 1.55 % WO, 441,664 stu -
1981 234,126 tons 1.40 % WO, 277,249 stu -
1982 360,618 tons 1.28 % WO, 394,202 stu -
1983 39,685 tons 1.19 % WO, 38,584 stu -
1984 338,872 tons 1.43 % WO, 386,400 stu -
1985 381,211 tons 1.35 % WO, 409,868 stu -
1986 151,324 tons 1.56 % WO, 196,817 stu -

Total: | 4,363,003 tons 1.68 % WO, 5,313,159 stu 1,325 tons

Table 2. Cantung Mine production, 1962-1986. Copper recovery ceased in 1976. (source: Canada Tungsten Mining
Corporation Ltd. Annual Reports) stu = short ton units
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Figure 5. Cantung Mine underground plan, 2001. (Roscoe Postle Associates Inc., 2001)
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North American Tungsten Corporation Limited (2002-current)

In July 1997, North American Tungsten Corporation Limited purchased the tungsten assets of Aur Resources Limited
(acquired control of Canada Tungsten Mining Corporation in 1992). These assets included Cantung Mine, and North
American Tungsten continued to maintain the site in care and maintenance mode pending the recovery of tungsten
markets. During 2000-2001, world tungsten prices began to increase in response to limits placed on Chinese tungsten
exports and the perception that world demand would not be met with this decrease in supply. In response to this, the
company made plans to bring the long-dormant Cantung Mine back into production. A buyer for tungsten concentrates
was found in March 2001. AB Sandvik Coromant of Stockholm, Sweden and Osram Sylvania Products Incorporated
of Towanda, Pennsylvania were to purchase tungsten concentrates from North American Tungsten Corporation
Limited, at a projected rate of 300,000 metric tonne units (MTU) per year and at prices of $60 per MTU, well above
the market price for tungsten products. Reserves at the time suggested enough ore for 900,000 MTU tungsten
concentrates. Sandvik and Osram advanced a CDN $4.5 million repayable loan to North American Tungsten that was
applied towards the start-up of the mine (North American Tungsten Corp. Ltd. Quarterly Report, Mar. 31* 2001).

Rehabilitation of the mine complex began in July 2001, leading to a restart of the operation in December 2001. A crew
of 130 employees was mobilized in December. Originally it was planned to contract all work out, but due to
operational and economic issues the company hired its own workforce and its own fleet of equipment (North
American Tungsten Corp. Ltd. Quarterly Report, Sept. 30" 2001). First ore from the mine was being crushed on
January 21* 2002 and milling operations were at a rate of 500 tons per day. On February 18" 2002, the first batch of
concentrates (1,745 MTU WO;) was shipped to outside markets. During the start-up period from January 21* to March
30™ 2002, 40,141 tons of ore were milled to produce 36,348 MTU of tungsten oxides. The mine achieved full
production at 950 tons per day in April 2002, producing over 1,000 MTU of concentrate per day. Recovery was
increased to 70% and was anticipated to increase even higher once the equipment and employees were ‘broken-in’
(North American Tungsten Corp. Ltd. Press Releases, Apr. 23" 2002; June 4™ 2002).

Mining Operations

During the 1980s, the mine utilized open stoping methods. It was found that this method increased dilution in the ore
feed and reduced recovery, therefore during 2002-2003 the company employed cut-and-fill methods. Long-hole
mining methods were introduced late in 2005 to recover old stope pillars.

Milling Operations

The mill operated with the same flowsheet as it did during previous operations at Cantung. It had a maximum capacity
of 1,200 tons per day. It employed a gravitational and flotation flowsheet that included primary and secondary
crushing following by grinding and classification, and talc-sulphide flotation. Gravity concentrates were roasted and
exposed to magnetic separation, followed by re-tabling to separate high and low-grade gravity concentrates. After the
start of commercial period of production at Cantung in April 2002, low-grade concentrates were returned to the mill
circuits and not shipped separately. The mill produced two marketable concentrates: a high-grade gravity concentrate
and a flotation concentrate, which made up 80% and 20% of the final product respectively on average. Concentrates
were trucked from the mine to Edmonton, Alberta, and then shipped to a smelter in Pennsylvania.

Employees

Total workforce early in 2002 was approximately 140, 50% of which were northerners, and of that, 35% were
aboriginal. The company also estimated that 20 direct contact jobs were created by company mining operations. In
May and June, direct employment at the mine site was increased to 164 employees. The old Tungsten townsite
remained largely vacant and only the old 80 man bunkhouse complex was put to use. Demolition of old houses and
redundant structures were to proceed during the operation in anticipation of future closure. Mine manager at Cantung
during 2002-2003 was Mike Redfern.

During the summer of 2002, new power-generating units were purchased to accommodate increased production, and
several pieces of the mining fleet were replaced. Power was now supplied by six Cat generators, rating 5-3 megawatts
in total. Diamond drilling into the West Extension zone was planned and it was hoped that new high-grade resources
in this section would add life to the mine (North American Tungsten Corp. Ltd. Press Release, Nov. 22" 2002). Late
in the year, production of concentrates exceeded that of the negotiated contract with Sandvik and Osram, and
concentrates were stockpiled. One solution was to sell the excess products on the open market, but the market price for
tungsten was much lower that the negotiated contract price. A reduction in production was deemed the wisest course
of action in order to preserve the mine’s resources and maximize onsite employment. In order not to exceed the sales
quota and to optimize overall site costs, the mine suspended production on March 6" 2003 for a period of five weeks.
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The downtime was utilized to maintain and clean fleet equipment. Production resumed April 10" 2003. During the
summer, progress was being made on an extensive diamond-drilling program to probe the West Extension zone. The
effect of a strong Canadian dollar against the U.S. dollar had a negative effect on profits for the company during 2003.
In addition to this, tungsten markets failed to improve and remained largely fixed at $46 US per MTU (North
American Tungsten Corp. Ltd. Quarterly Reports Mar. 31%, June 30", Sept. 30" 2003).

2003 Closure

In November 2003, Sandvik and Osram terminated the 2001 agreement to purchase the companies tungsten
concentrates and demanded repayment of the advanced loans. This effectively terminated all operations at the Cantung
Mine, and mining ceased on December 2" 2003. Processing of ores continued until December 4™. 170 employees
were laid off. Remaining concentrate stockpiles were sold to third party interests early in 2004 (North American
Tungsten Corp. Ltd., Quarterly Report Dec. 31% 2003). Production during the period 2002-2003, including the pre-
commercial production stage (January to March 2002), was 614,935 tons milled from E-zone mining operations at a
grade of about 1-65% tungsten oxides, to produce concentrates totaling 772,778 stu (701,052 MTU)

Restructuring of the c