This presentation highlights some of the selected and ongoing exploration and
mining projects in the southeast region of British Columbia.
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For the Province of British Columbia as a whole:
Statistics Canada released data in March, 2019 on the value of exported products
for the province of British Columbia in 2018. Year over year these percentages
may change a based on commodity pricing, and other geopolitical factors,
however in 2018 minerals and coal exports account for almost 24% of revenue
generated from exports for the province. Forestry products, including wood,
pulp and paper, make up around 1/3 of exports.
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In 2019, revenues from mineral production for the province of British Columbia
were approximately $8.8 Billion dollars, with metallurgical coal production
making up the bulk of the revenues, with over 57%. Several large open pit
porphyry copper mines in the province accounted for around 21% of the
revenues.
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Exploration expenditures in 2019 for the province were around $331.4 million.
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Moving towards some of the specifics of the southeast region of the province,
which encompasses the Kootenay-Boundary region, including the southeast coal
mines:
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In the southeastern region of BC, approximately $45.2 million dollars was spend
on exploration. This is down from 2018, but not far off previous years within a
10-year period.
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Broken down by stages, a large portion of spending was at the coal mines, with
exploration occurring on the existing mine leases and for mine expansion. Mine
evaluation expenditures are costs incurred during permitting stages as well as for
feasibility studies.
On a cost basis, work performed on grassroots and early stage projects is
relatively cheap, so though grassroots and early stage percentages seem low,
there was a signficant number of projects within the region that fell into these
categories. Much of this was for assessment work.
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Next we will talk about the geology of the region a little bit.
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The southeast region contains elements of ancestral North America. These
include rocks that were deposited in the Belt Purcell basin during the
Proterozoic, sequences deposited off the coastal margin after the eventual
breakup of Rhodinia in the early Paleozoic, and deeper water sediments of the
Kootenay terrane.
Rocks of the Slide Mountain terrane were deposited within a back arc basin in
the late Paleozoic, as volcanic arcs were forming offshore from the coastal
margin, and back arc spreading caused the opening of the Slide Mountain ocean.
As plate movements shifted, this slide mountain ocean began to rapidly close.
During the Laramide orogeny, these offshore elements were accreted to, and
thrust up and onto the continental margin during docking of the terranes.
Quesnel terrane and Okanagan subterrane are the volcanic island arc sequences
found in the Southeast region.
Intrusive events happened at various times throughout the formation of the
Cordillera, including during extensional events in the Devonian, Jurassic,
Cretaceous, and Tertiary, and related to volcanism and the docking of the
various terranes to the margin.
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This generalized geology map of the southeast region shows that the area is
comprised of the Rocky Mountain foreland belt, and the Omenica belt. The
Foreland belt are mainly unmetamorphosed and upturned sedimentary
sequences, and foreland deposits of the Elk Valley coalfields. The coalfields are
are made of sedimentary sequences that were shed eastward during the early
stages of Cordilleran uplift.
The Omenica belt are rocks are metamorphosed to greenshist-amphibolite facies
that have been subject to ductile deformation, and have been buried, uplifted,
and sheared. The NW-SE structural grain of the region is broken up by a NE-SW
trend, which may have influence stemming from the structural grain of the
underlying basement rocks.
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This isthe aeromagnetic map of western Canada and is thought to represent the
various elements that make up the North American basement.
Work done by Margot McMechan (2010) shows a more detailed view of the
southeast corner of the province (on the lower left), and highlights a NE-SW
structural grain of the rocks beneath the Canadian Cordillera. Though the
magnetic signature becomes masked beneath the Omenica belt, these structures
are thought to continue in the basement rocks that continue to underly the
Cordilleran rocks much farther to the west.
The Vulcan low is one of these NE-SW trending structures, and is thought to
have been reactivated periodically through time. Isopach variations in the
overlying sequences suggest vertical movements occurred along this structure at
various periods, throughout the Paleozoic. A concentration of both base metal
and precious metal mineral deposits along this trend suggest that it has also been
a conduit for mineralizing fluid flow through time as well.
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A paper written by Karen Lund (2008) illustrates that the breakup of North
America in the early Paleozoic occurred in a stepped-fashion along a series of
transform faults. The St. Mary-Moyie fault is one of these transforms that also
coincides with the Vulcan low, described by Margot McMechan’s work on the
basement structures underlying southeastern BC.
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There is a concentration of Paleozoic-aged mineral deposits along this structure
as well, suggesting fluid movement occurred along these structures.
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This map shows the location of several industrial mineral quarries and mines
that exist in the region, in the Rocky Mountain foreland belt.
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The Rocky Mountain foreland belt are mainly un-metamorphosed sedimentary
sequences thrust eastward in thin-skinned thrust sheets. Many of these sequences
repeat, separated by faulting and thickened by folding. In general, crustal
shortening is believed to be approximately 200km from west to east.
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The Belt Purcell basin is composed of mainly mid to late Proterozic rocks that
were deposited in an inland rift basin setting. Extending southeastward into the
United States, this package of rocks hosts a variety of deposits, including the
Historic Sullivan mine. The Sullivan is a sedex deposit, and the mine operated
for almost 100 years until it’s closure in 2001, producing silver, lead and zinc.
This map shows a variety of the projects ongoing in the region for base metals
and precious metals, some of which will be discussed in greater detail later on.
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The Belt Purcell basin was an inter-cratonic rift basin that formed during the
Proterozoic. Here is a deposit model, illustrating that in addition to the Sullivan
sedex deposit, a variety of other deposit types can be found within these rocks.
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The Kootenay Arc is a 400 kilometre-long curved belt of sedimentary, volcanic,
and metamorphic rocks that lies between
the Purcell Anticlinorium to the east, and the Shushwap-Monashee complex and
the Quesnel terrane to the west. Deflection of the arc to
the southwest near its southern end may reflect reactivation of basement
structures, including the Vulcan Low, which was discussed earlier.
The rocks are deeper-water offshore sediments from the Kootenay and Slide
Mountain terranes.
Deposits include stratiform, replacement-style mineralization within the
Cambriand Badshot and Reeves formations
The Lardeau group hosts Irish-type, Besshi-type, Cu-Zn-rich VMS, and
epigenetic MVT
There is also Mesozoic precious-metal and skarn mineralization.
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The offshore carbonate rocks of the Kootenay Arc are relatively incompetent,
and have been complexly folded and deformed between the more resistant
classic sequences of ancestral North America, and the volcanic island arc
sequences of Quesnel terrane.
These carbonates are reactive to mineralizing fluids, and easily replaced.
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The southwestern portion of the region are composed of volcanic island arc
sequences and their basements and related siliciclastics and volcaniclastics.
These are host to a variety of mineral deposits for precious metals, base metals,
and industrial minerals. The following slides illustrate some simplified deposit
models for some of the deposit types found within the accreted island arc
sequences.
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Here is are some very simplified deposit models for various deposit types in
island arc settings, and associated with intrusions (Panteleyev).
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And this one, by Corbett shows the various breccias, veins, skarns and
replacements associated with intrusions
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Moving to more detailed discussion about a few of projects in the southeast
region.
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The southeast hosts several metallurgical coal mines, operated by Teck Coal, as
well as some larger projects proposed by other companies that are moving
through various stages of Environmental Assessment. Metallurgical coal is used
for steel making, and fetches a higher price on the international commodity
market than thermal coal. Much of the coal is exported to international markets
via rail, with 95% moving westward to ports on the west coast, where it is then
shipped overseas.
In 2019, mining revenues were around $8.8 billion for the province, and coal
accounted for over 57% of these, with the majority of this coming from the
southeast coal mines.
Teck also employs around 5000 people at the mines, as well as thousands more
as contractors, service operators, and environmental operators. The mines are a
large economic driver for not only the southeast region, but the province of BC
as a whole.
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Teck operates 5 mines in the southeast region, though the Coal Mountain mine
reached the end of it’s reserve life and was shut down in Q3, 2019. Coal
mountain produced approximately 1.2 Mt/y of coal, however Teck plans to make
up this production loss through optimizing their existing operations at the other
4 mines, and moving forward on some of their expansion projects.
Teck also recently shut down their Cardinal River mine in Alberta, and they plan
to make up the production loss by additionally increasing their production
volumes in southeastern BC.
The mines have managed to remain operational during the first part of 2020
through the Covid pandemic, by quickly adjusting their operations to meet the
standards laid out by the Provincial Health Organization, and the directives
given by the Chief Inspector of Mines of BC.
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North Coal is in the environmental assessment stages for their Michel Coal
project. There are three main areas to their project: Loop Ridge, Tent Mountain,
and Michel Head, each with various different seams. The variations in coal
quality between these areas will give them flexibility to blend their coal to
specifications for clients.
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Jameson Resources has entered into an option agreement for their Crown
Mountian project. In 2019, Bathurst fulfilled part of their commitments and are
now a 20% owner of this project.
They have been updating the Bankable Feasibility Study for the project, working
on coal quality test work, as well as process and design work for mine planning
and environmental assessment.
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The Kootenay West mine was granted approval through the Environmental
Assessment Office in 2018, and entered the construction phase of their gypsum
mine in 2019.
This mine will replace production from the Elkhorn mine, which is nearing the
end of its reserves life.
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Baymag has been producing magnesite from their Mount Brussilof mine since
1982.
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The Black Crystal mine is located northwest of Slocan, and produces graphite
from metamorphosed sediments within the Valhalla Metamorphic complex.
The quarry is currently on care and maintenance, however the company has
stockpiled ore on surface which they are using for a variety of materials testing.
In 2019, the company received a grant from CleanBC for research and
development of the product suitability in battery applications.
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PJX owns a variety of different properties in the East Kootenays for both base
and precious metals, mainly located along the Vulcan basement structure, which
has also been called the Kanasewich Low (illustrated on the map on the right).
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They have been focused on their Vine property for several years, and have done
geophysical and magnetotelluric work, and drilling.
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In 2019, PJX also drilled at their Gold Shear property, at the David showing,
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Braveheart Resources acquired the Bull River mine in 2019. The property
consists of extensive underground workings, as well as a 750 ton per day mill,
which they consider to be an asset to complement their properties in the West
Kootenays.
They drilled to the south of the mine at the Empire Strathcona and Rex
properties, and also did some condemnation drilling on site at the mine for
planning purposes for stockpiles. They started drilling early in 2020 in the
underground at the mine, however shut down in March due to the Covid
pandemic.
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Apex resources drilled late in the year at the Ore hill, which is in the Sheep
Creek gold camp near Salmo, BC. Steeply dipping veins in the camp are hosted
within structures and believed to follow an orogenic gold deposit model. Soil
geochem and rock sampling on the property outlined a zone of potential
mineralization. Apex drilled late in the year, and discovered visible gold in core.
They are planning further work on the property.
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Taranis Resources has been working towards obtaining a bulk sampling permit
at their Thor project. Historic production on the property from several historic
workings dates back to the late 1890s, when lead-zinc and silver were
discovered on the property. Recent work by Taranis has highlighted areas of
greater gold enrichment on the property.
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Taranis has drilled over 250 holes on the property since 2007, and have
conducted extensive geophysical and geochem studies, and mapping. Numerous
gossans and showings exist. In 2019, they obtained proprietary historic mapping
and information from the Granby Consolidated Mining, Smelting, and Power
company, which they incorporated into their 3D modelling. Several stockpiles
exist on surface on the property from the early days of mining, and Taranis is
working towards obtaining a bulk sampling permit for metallurgical testwork.
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Klondike Silver is continuing underground drilling at the Silvana, near Sandon.
The company has acquired an extensive land package that includes the historic
crown grants and many claims within the camp, as well as the Sandon mill and
tailings facility. The Slocan Camp is silver-rich, with numerous producers where
historic production was along vein structures. The company has compiled a 3D
model of the camp, and identified several unexplored areas within the camp.
Historically, miners would tunnel along vein structures, and then stop at either
the boundaries of their crown granted claims, or at structures where the veins
had been faulted off. 3D modeling has given the geologists a better
understanding of the structures. The company is focusing their efforts on the
“Silver Mile”. Underground drilling has located extensions of the main lode
structure at Silvana, and results are beginning to indicate ore grade potential.
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Historic Interlude: A silver rush began in 1892 in the mountains above Sandon,
and the town swelled to a peak of around 5000 citizens. This photo is from the
late 1890s, shows the railway that was built between Kaslo and Sandon by the
Great Northern Railway Company, with a spur line servicing the mines at Cody.
The line had many steep sections and tight curves, and suffered from avalanches
and mud slides along it’s length. Profitability declined after the town of Sandon
burned down in a fire in 1900, and service on this line was suspended in 1908.
The line was later taken over by the Canadian Pacific Railway, and this section
across Payne bluff was abandoned completely in 1912. A standard gauge rail
line was completed between Nakusp and Kaslo in 1913, and operated until it
was wiped out by flooding in 1955.
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Affinity Metals Corp entered into an option agreement to acquire the Regal
property, which includes the Allco, in 2017. The property is underlain by rocks
of the Badshot, Lade Peak, and Index formations, and hosts silver, lead and zinc
mineralization. Production occurred from historic mines on the property in the
mid-1900s, and the property is along trend with the J&L historic mine.
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The company sampled the property in 2018 and re-interpreted the 2011 airborne
geophysics. They identified several targets for drillinf. The 2019 drill program
included 11 holes drilled at the Allco, and 10 holes drilled at the Regal
properties.
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GGX Gold Corp continued drilling at their Gold Drop property, where several
north-trending veins host gold mineralization.
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The company has been drill testing several veins over the past several years on
the property. In 2019, the company continued drilling at the COD and COD
North veins. They also identified a deep magnetic anomaly on an airborne
magnetotelluric survey, which they tested with drilling late in the year to a depth
of 718m. They encountered calc-silicate alteration with magnetite mineralization
and minor sulphide mineralization over a length of around 230m. The source is
unknown, however they believe it to be related to hydrothermal alteration, and
possible skarn associated with an intrusion at depth.
Skarn mineralization is common in the area around Greenwood, with several
historic past-producers.
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For further information, please feel free to contact me.
For online publications from 2019, see:
http://cmscontent.nrs.gov.bc.ca/geoscience/PublicationCatalogue/InformationCir
cular/BCGS_IC2020-01.pdf
http://cmscontent.nrs.gov.bc.ca/geoscience/PublicationCatalogue/InformationCir
cular/BCGS_IC2020-02.pdf
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