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Notes from previous slide: 

• I was Regional Geologist for these two Regions for most of 2019, and retired from the 

Ministry in October of that year.   

• This presentation was assembled in the context of a contract with the Ministry of 

Energy, Mines and Petroleum Resources. 

• I can be contacted at john@degrace.ca 

mailto:john@degrace.ca
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boundaries 



2019 Value of Mineral Production 



Notes from previous slide: 

• Note that coal remains the most important mineral product of British Columbia by 

value, all metallurgical coal and (used in steel making). 



Historic Value of Mineral Production 



Historic Mineral Exploration Expenditures 



Notes from previous slide: 

• Annual Mineral exploration expenditures pretty-closely track mineral production, but 

lag by about a year – understandable since production revenues are an important 

contributor to exploration efforts. So the production high in 2011 was followed by an 

exploration high in 2012, and the production low in 2015 was followed by an 

exploration low in 2016.  



BC Historic Value of Mineral Production 



Notes from previous slide: 

• The lines in this and the next slide, representing trends in mineral production and 

exploration respectively, are not quantitative, but were “eyeballed.” Still, the overall 

upward trend seems clear. 



BC Historic Mineral Exploration 

Expenditures 



Notes from previous slide: 

• The trend in expenditures is less clear but seems to show a gradual decline.  The 

decline might relate to a loss of investor confidence, corporate decisions to pursue 

opportunities in other jurisdictions, permitting difficulties, “pushback” from interest 

groups, or a combination of these. 

• Note that, where I have reported plans for 2020 exploration programs, these forecasts 

were issued before the onset of the COVID-19 crisis and in some cases may no longer 

pertain. 



2019 Exploration Expenditures and Drilling 



Notes from previous slide: 

• Historically, expenditures and drilling in the North Central Region ranked second in the 

Province after the Northwest, but in recent years has dropped to fourth.  Exploration in 

Northwest BC has boomed, of course, but the reason(s) for the comparative drop in 

North Central would seem to merit investigation. 



2019 Mineral Exploration  

Expenditures by Category 

British Columbia, all regions 



Notes from previous slide: 

• Compared to the Province as a whole, the relatively high mine evaluation expenditure 

in the Northeast Region is anomalous in large part because exploration in 2019 was 

relatively quiescent.  “Mine evaluation” focuses on acquisition of an Environmental 

Assessment development certificate, seeking First Nation and community support, plus 

getting government approvals. Most company expenditures are unrelated to mineral 

exploration and often they are more offsite than onsite activities.  

• In the North Central Region, early exploration dominated. “Early exploration” 

Emphasizes testing areas of interest and specific exploration targets, and often 

includes some grassroots activities. “Advanced  exploration” focuses on resource 

delineation, but can include some grassroots and early stage activities. 



Ancestral North America 
Cassiar Terrane 

Quesnel Terrane 

Stikine Terrane 

Cache Creek Terrane 

Slide Mountain Terrane 

North Central and Northeast BC Terrane Map 



Notes from previous slide: 

• In terms of its geological history, British Columbia west of Ancestral North America is 

the result of eastward-directed plate tectonic movement and successive accretion onto 

the continental margin of a set of “terranes.”  Each terrane is fault-bounded on all 

sides, so that the geology (and therefore mineral deposit expectations) of adjacent 

terranes may be quite different. 



Willow Creek Mine 

Wolverine Mine 

Brule Mine 

Coal Mine Locations 



Notes from previous slide: 

• In this slide and subsequent ones I will consider the mines and projects from north to 

south.  All of the coal mines in Northeast BC are in platformal sedimentary rocks of 

Ancestral North America. 



Willow Creek Mine 
(Conuma Coal Resources Ltd.) 

Loading mine waste  

Sand bar preserved in coal-bearing section 

• Produces HCC, PCI, 

bituminous coal. 

• In 2019: 820,000 tonnes. 

• P + Pr reserves 11.04 Mt 

• Wash plant for Willow 

Creek and Brule mines, 

and shipping point (to 

Ridley Terminal, Prince 

Rupert) for all Conuma 

Coal’s product. 

• About 220 employees 

including wash plant. 

• No in-pit exploration 

drilling in 2019. 



Notes from previous slide: 

• The Willow Creek mine is structurally complex and the smallest of Conuma Coal’s 

three mines, and produces Hard Coking Coal (HCC) and Pulverized Coal Injection 

(PCI) coal for steel production. 

• Conuma’s wash plant is located at Willow Creek, which is also the rail loadout location 

for all of Conuma’s coal, which after transport is shipped from Ridley Terminal in 

Prince Rupert to markets, mostly in Asian countries. 



Brule Mine 

Conuma Coal Resources Ltd. 

• Produces PCI coal. 

• In 2019, 2.62 Mt clean coal. 

• P + Pr reserves12.26 Mt. 

• About 230 employees. 

• 2018-19 drill program to 

extend resource: 35 

exploration boreholes 

completed, new or fanned 

from existing sites. 

 

 

Blasthole preparation in Phase 3 area 

Loading waste (coal seam in foreground) 



Notes from previous slide: 

• The Brule Mine is Conuma’s largest in terms of production, and all of its production is 

PCI coal. 

• 2019 saw the completion of a significant on-lease exploration program, aimed at 

extending the coal resource. 



Wolverine Mine 

• Produces HCC coal  

• In 2019, 1.19 Mt 

• Wash plant on mine site 

• P + PR reserves 26.99 Mt 

• About 300 Employees 

• If Hermann project not approved 

for mining, Conuma will continue 

mining at Wolverine as 

underground room and pillar 

operation in ”J” Zone 

• In-pit drilling planned for 

exploration and water monitoring 

(Conuma Coal Resources Ltd.) 

Wash plant and settling pond 

Mining operations  

(base of coal seam in background) 



Notes from previous slide: 

• Hard Coking Coal from Wolverine is washed at its plant on-site and then trucked to the 

Brule mine, where it is transferred by rail to the Willow Creek mine for washing, and 

then to Prince Rupert for shipping. 

• The Wolverine mine faces significant constraints on the mineable coal resource.  

Conuma’s planned in-pit drilling is intended to test water conditions underground, and 

to extend the coal resource.   

• I will discuss the nearby “Wolverine Hermann Amendment” project shortly.  If 

approved, it will extend the mine life by about 10 years.  Otherwise, mining at 

Wolverine will continue as an underground room and pillar operation. 



Murray River 

Wolverine-Hermann 

Northeast BC, Proposed Mines 

Wapiti East 



Notes from previous slide: 

• There are three proposed mines in Northeast BC, two for coal, and one for potash. 

 



(HD Mining International Ltd.) 

• Mine Permit issued April, 2018 

• Will construct own wash plant, 

and use existing rail lines. 

• Projected to produce 6 Mt/yr, 25 

year mine life. 

• 756 direct jobs, initially all 

Chinese with longwall mining 

experience, transitioning to 

Canadian over 10 years. 

• Methane production an issue. 

Murray River 

Exploration and bulk sample adit at Murray River 

Natural gas exhalation near Murray River 



Notes from previous slide: 

• HD Mining International is owned by China Huiyong Holding, which has yet to make a 

final investment decision in the context of HD’s Major Mine Permit. 

• Northeast BC is one of the uncommon areas in which exploration and development for 

coal and natural gas take place side-by-side.  Years ago, Kennecott Copper had to 

abandon a nearby coal exploration project because of very high gas pressures in their 

exploration boreholes. 

• The gas upwelling pictured here does not relate to coal exploration, but is natural and 

cycles from near-zero to full-blast (pictured here) about every 21-minutes. 

• In that context, adequate mine ventilation will be critical for underground operations in 

the Northeast. 

 



Longwall  Mining 



Notes from previous slide: 

• Longwall mining has a long Canadian history in Cape Breton Island, but is not being 

done in Canada at present.  It offers a means of minimizing coal waste by eliminating 

the need for pillars to hold mine spaces open, and is also highly-automated.  As mining 

progresses, the roof supports advance with the cutting tool, and the roof of the mined-

out area is allowed to collapse gently to the floor. 

• HD Mining’s intention is to use Canadian miners, but these will first have to be trained 

in longwall methods. For that purpose operations will begin by using experienced 

miners from China, where longwall mining has along history, with transitioning to 

Canadian employees as training progresses. 

 



Wolverine Hermann Amendment 

(Conuma Coal Resources Ltd.) 

• Proposed open pit mine, 08. - 1.1 Mt/yr 

over 10 year mine life, to extend 

production from the Wolverine Project. 

• In Gates Formation basinal structure. 

• EA Certificate granted 2008, later 

extended to 2018. 

• In 2019: 22 borehole program, plus up to 

36 geotechnical holes 

• Seeking expedited major mine approval. 

Caprock conglomerate over C-seam coal Angular unconformities and disconformity in Gates Fm 

Bioturbated Gates Formation and escape structures 



Notes from previous slide: 

• Hermann is a proposed open pit mine close to Wolverine, and Conuma is hoping for 

expedited approval so that production can begin before a commitment must be made 

to begin underground mining at Wolverine. 

 



Wapiti East 
(Fertoz International Inc.) 

Phosphate nodules in drill core 

• Phosphate-rich unit in tightly-

folded sedimentary rocks. 

• Intended for use as raw product 

in support of organic farming 

operations. 

• Indicated + inferred resource 

1.54 Mt @ 21.6% P2O5. 

• Proposed extraction to be 

seasonal, less that 75,000 t/y 

over  a 20+ year mine life. 

• Mining would follow thin steeply-

dipping units with progressive 

reclamation during production. 



Notes from previous slide: 

• Fertoz International wants to exploit thin phosphate-bearing rock units for use as a 

direct-application fertilizer in organic farming operations.  The steeply-dipping beds 

would be quarried and the stone trucked to a stockpile area, from which it would be 

taken to market in response to demand. 

• The evolving extraction trench would be re-filled and the surface reclaimed as mining 

progresses. 

• This would be a seasonal operation, classified as a “small mine.” 

 



Huguenot 

Northeast BC, Exploration Projects 

Gordon Creek 



Flatbed (Gordon Creek) and Huguenot 

(Colonial CoaI International Corp.) 

• Preliminary economic 

assessments issued for both 

in 2019: 

• Gordon Creek - 

underground mine, 57.4 Mt 

clean coal over 30 year 

mine life. 

•  Huguenot - combined open 

pit and underground, total 

266 Mt over 31 year mine 

life. 



Notes from previous slide: 

• Huguenot and Gordon Creek have both been drilled in recent years, Gordon Creek 

most recently in 2017.  

• In 2019 both were the subjects of preliminary Economic Assessments. Both positing a 

mine life of about 30 years. 

• Huguenot has been the subject of ongoing environmental assessment.  For Flatbed, in 

some measure the company can rely upon environmental assessment work completed 

in support of Peace River Coal’s nearby Trend Mind (placed on “care and 

maintenance” in 2014). 

 



North Central Producing Mines 

Fireside Barite 

Mt. Milligan 



(Fireside Minerals Ltd.) 

• Produces high-purity barite (Barium sulphate, BaSO4) to make drilling mud. 

• Used in the petroleum industry because it is denser than the enclosing rock and 

prevents “blowouts”. 

• Producing since 2,000; 30,000 tonnes in 3018 (most recent statistic available). 

 

Producing Mine (small): 

Fireside Barite 



Notes from previous slide: 

• Fireside is a very small operation, producing high-purity barite from veins having a 

combined true thickness of 6.5 m. 

• The barite is crushed and bagged, and trucked to Fort St. John and to Alberta, 

primarily for the oil and gas industry, where is is the primary ingredient in high-density 

drilling mud. 

• Barite can also be utilized in medical and high tech applications, as a pigment 

enhancer for paints, and to improve corrosion and moisture resistance. It has 

additional applications from brake linings to the composition of rubbers, foams and 

plastics.   

 



Centerra Gold Inc. 

• Began operation in 2013. 

• Acquired by Centerra Gold in 2016. 

• Proven + probable reserve 447.56 Mt @ 0.186 % Cu 

and 0.3 g/t Au (year-end 2018). 

• Measured + indicated resource (additional to 

reserves) 342.23Mt @ 0.136% Cu and 0.2 g/t Au. 

• Concentrator design capacity 62,500 t/d. 

• In 2019, mine concentrator processed an average 

42,599 t/d because of reduced water availability. 

• In 2019, produced 183,423 oz gold, 71,416 lb copper. 

• Higher rainfall than expected in 2nd half 2019, and a 

new wellfield, will allow operation at full production 

capacity in 2020. 

• In 2019, about 28,000 m drilling completed in planned 

75 drill holes, including near-pit in Saddle, South 

Boundary, Southern Star zones (Saddle zone is a 

newly-discovered porphyry deposit); and a low-

altitude magnetic survey. 

• About 540 f/t employees, 20+ year mine life. 
Mining operations in Phase 3 

Producing Mine (large): 

Mt. Milligan 



Notes from previous slide: 

• Mt. Milligan remains the only large  mining operation in the Region, since Centerra 

Gold has put a hold on bringing the Kemess Underground project into production, and 

continues to maintain the Endako mine on ”care and maintenance.” 

• Mt. Milligan is an alkalic porphyry deposit hosted by mafic to intermediate volcanic and 

pyroclastic rocks of the Triassic to Lower Jurassic Takla Group which has been 

intruded by Lower Jurassic monzonite porphyry stocks. 

• Concentrate is trucked to Mackenzie, from which it is transported by rail to Vancouver 

and then on to markets. 

• At least for the present water supply problems have eased, so that the mine will be 

brought back to full production this year. Early in 2019 the Environmental Assessment 

Office approved an amendment allowing water to be sourced from Philip Lake 1, 

Rainbow Creek, and Meadow Creek until the end of November 2021, and to access 

groundwater from within 6 km of mine site for the whole of the mine life. 

• Phase 3 mining is nearing completion, mining in the Phase 4 area is underway, and 

work in Phase 8 has begun. 

 



North Central Mines on “Care and Maintenance” 

Endako (Mo, Centerra Gold) 

Ogden Mountain (Jade, Green 

Mountain Jade Inc.) 



Notes from previous slide: 

• Ogden Mountain ceased production after 2017 in the context of depressed jade prices, 

but intends to begin production again when prices recover. 

• Endako was placed on “care and maintenance” in July 2015, and awaits a significant 

increase in the price of molybdenum to justify re-opening. 

 



North Central Proposed Mines and Quarries 

Aley  

Blackwater 

Giscome 

Kemess Underground 



Notes from previous slide: 

• ...once again, considering these from North to south. 

 



KUG 

KS 

Preparing entrance to south mine portal 

Kemess Underground (KUG) 
(Centerra Gold Inc.) 

• Mines Act approval received July 2018. 

• Will access KUG from Kemess South, and 

use KS facilities. 

• Probable reserves of 107.4 Mt containing 

629.6 Mlbs Cu, 1.9 Moz Au. 

• 475 jobs when up-and-running. 

• But: corporate decision in late 2018 to 

suspend development in favour of the new 

Kumtor mine in the Kyrgyz Republic and 

solution to water supply issue at Mt. Milligan. 



Notes from previous slide: 

• Kemess Underground is a calc-alkaline copper-gold-silver porphyry deposit, hosted by 

a monzonite/diorite porphyry intruding altered Takla Group volcanic rocks. 

• Once developed, the mine would make use of the existing facilities at the former 

Kemess south (KS) mine, with the former open pit drained and used for tailings 

storage. 

• The Kemess East deposit, located about 1 km east of KUG, could be integrated into 

the KUG development.  Its resources: Indicated 113.1 Mt @ 0.38% Cu, 0.46 g/t Au, 

and 1.95 g/t Ag, and Inferred 63.8 Mt @ 0.34% Cu, 0.32 g/t Au and 1.90 g/t Ag. 

• Kemess underground, by late 2018, had progressed to the point of preparation of the 

south adit portal, but development was temporarily suspended.  Centerra has not yet 

indicated when work will resume. 

 



• Among the world’s largest 

niobium deposits, 84 Mt 

proven + probable reserve 

@ 0.50% Nb2O5. 

• Used mostly as an alloy to 

harden steel. 

• 2018: 24 drill holes, total 

2,700 m - inside previously-

previously-drilled perimeter, 

for metallurgical testing. 

• Updated technical report in 

progress. 

Aley                    (Taseko Mines Limited) 



Notes from previous slide: 

• Aley has been ready for development for some years, but Taseko had been directing 

resources to its proposed New Prosperity mine southwest of Williams Lake instead.  

Renewed activity on the project began in in 2018. 

 



Giscome Quarry and lime plant 
(Graymont Western Canada Inc.) 

• High-purity limestone 

deposit southeast of 

Giscome 

• Over 100 Mt deposit 

producing 600,000 t/y 

vertical lime kilns to be 

constructed at Giscome 

CN Rail load out, 

shipping 198,000 t/y of 

lime 

• vertical lime kilns to be 

constructed at Giscome 

CN Rail load out, 

shipping 198,000 t/y of 

lime Updated technical 

report in progress. 

• 50+ year project life, 

startup in 2025 (?), but 

awaits increased market 

demand 

 

 



Notes from previous slide: 

• The limestone deposit that will feed this quarry is fossilized coral reef fringing a 

volcanic island in the Takla Group.   

• Graymont’s original intent had been to move crushed stone by conveyor from the 

quarry location, a few km southeast of the proposed kilns, to the plant and rail loadout; 

but they since have decided to truck the material instead. 

• The lime product is intended to support the mining and pulp and paper industries in 

northern BC, both of which are slow at present - hence the uncertainty about the timing 

of development. 

 



North-south cross-section 

Area over ore body, cleared for drilling 

Blackwater 

(New Gold Inc.) 

• Gold deposit, hosted by volcaniclastic 

rocks. 

• Proven reserves124.5 Mt @ 0.95 g/t Au 

and 5.5 g/t Ag. 

• Planned as a 60,000 t/d operation, 17-

year mine life. 

• Estimated 2,436 person-years of direct 

employment during 2 year construction 

period, $1.29 billion in BC expenditures 

during construction, and 396 fte jobs 

when in operation. 

• Major in-pit drilling project planned, but 

not for 2020. 

• Work relating to environmental 

assessment and geotechnical studies 

has been completed. 



Notes from previous slide: 

• New Gold has delayed development of the Blackwater mine while it has concentrated 

its efforts on the New Afton Mine near Kamloops in BC, and on its Rainy River project 

in Ontario. 

• An approved in-pit drilling project of up to about 75,000 m over five years would be to 

extend the mineral resource and to collect material for metallurgical study. 

 



Selected Exploration Projects, North Central Region 

Sedimentary Host Rocks 

Akie 

Wicheeda 

Indy 



Notes from previous slide: 

• So now we come to active exploration projects in the North Central Region, and the 

ones I consider here are the more significant ones, categorized by geologic setting and 

deposit type.  These first three all are hosted within Ancestral North America. 

 



Akie 
(ZincX Resources Corp.) 

Akie exploration camp, core storage in background 

Hole A-19-150: concretion (c) in bedded sphalerite 

• Major target is Cardiac Creek 

deposit (SEDEX). 

• 2018 Preliminary Economic 

assessment concluded that 

“the project is considered to be 

economic and should proceed 

to the pre-feasibility (PFS) 

stage.” 

• Indicated resource 22.7 Mt @ 

8.32% Zn, 1.61%Pb, 14.1 g/t 

Ag; Inferred 7.5 Mt @ 7.04% 

Zn, 1.24% Pb, 12.0 g/t Ag. 

• In 2019, 4 drill holes in high 

grade zone, total 2,347 m 

• 2020 plan: 3 holes, total 2,000 

m, to provide core for 

advanced metallurgical testing. 



Notes from previous slide: 

• The Akie SEDEX (lead-zinc) deposit has been actively explored since the early 2000s, 

and is hosted by the Gunsteel Formmation (Middle to Late Devonian). 

• Drilling in 2019 focused on central high-grade core of the deposit, targeting the 

proposed initial five years of production consistent with the Preliminary Economic 

Assessment, and also to obtain geotechnical hydrogeological information to confirm 

surface facility site selections.  

• ZincX’s longer term exploration objective is to begin underground exploration via an 

adit.  An access road was completed about 12 years ago, and the mine portal area 

prepared. 

• Tongling Non-Ferrous Metals of China, the company’s largest shareholder, will be 

participating directly in the funding of the 2020 drill program, which is intended to 

provide new core for advanced metallurgical testing that Tongling plans to conduct. 

 



Wicheeda 
(Spectrum Mining Corporation) 

Hole WI 19-23 ~20m: limestone breccia  

in carbonatite matrix 

Hole WI 19-21 ~72m: limestone carbonatite with pyrochlore 

(light brown, Nb) and monazite (dark brown, Ce, La, Y, Th) 

• Target is a deformed dolomite carbonatite 

intrusion in the Kechika Group (Late 

Cambrian to Ordovician). 

• Source of light rare earth elements 

(LREE: cerium, lanthanum, niodymium, 

samarium) and specialty metal niobium. 

• Important for components in high-tech 

devices. 

• Inferred resource 11.37 Mt @ 1.14% Ce, 

0.53% La, 0.23% Nd, 0.04% Nb, 0.01% 

Sm. (1.96% LREE). 

• In 2019: 30 tonne bulk sample. 13 drill 

holes totaling 2,005 m, and a newly-

discovered “North Zone.” 

• Highlight 83 m @ 4.43% light rare earth 

oxides (LREO: lanthanum, neodymium, 

praseodymium, samarium. 



Notes from previous slide: 

• In late 2018 the Wicheeda deposit was optioned by Spectrum Mining Corporation to 

Defense Metals Corporation, which by January 2019 had collected a 30-tonne bulk 

sample for bench-scale testing in advance of building a pilot plant.   

• Results were considered favourable, and the company will be moving forward in 2020 

with pilot plant processing of the 30-tonne sample, an updated resource estimate, and 

further drilling to define the North Zone. 

 



IB18-009 79m: galena in quartz IB18-006 104m: dolomite breccia  

with sphalerite 

Indy      (InZinc Mining Ltd.) 

• Of exploration interest since the early 1980s. 

• Long thought to be a Mississippi Valley-type lead-zinc deposit, now considered to be a 

vent-proximal SEDEX deposit. 

• Soil anomalies drilled in 2018, 11 holes totaling 1,271 m. 

• In 2019: mapping, prospecting, and extensive soil sampling (1,194 samples) to define 

and prioritize drill targets. A large new SEDEX target, the "Delta Horizon" defined 5 km 

NE of "B Zone”.  Drilling and soil results leave deposit open. 



Notes from previous slide: 

• Soil geochemistry results were very encouraging, and have now extended the “area of 

interest” to a strike length of 25 km. More soil geochemistry is planned to define drill 

targets. 

 



Precious Metal Projects 

Lawyers 

Snowbird 

AK 



19-PX DD 001, approximately 131m, Phoenix 

vein high grade zone 

Drilling conditions in mid-August 

Lawyers 
(Benchmark Metals Inc.) 

• A set of northwest-trending epithermal 

vein sets following a 20 km regional 

structural control. 

• Cliff Creek, Dukes Ridge, Phoenix 

and AGB zones all considered to be 

part of the same system (or to be 

overlapping systems), with Marmot 

zone as an outlier. 

• In 2019, 47 drill holes totaling 11,000 

m. 

• Very high grades, eg: 4.4 m @11.73 

g/t Au, 476 g/t Ag in Cliff Creek zone; 

25.0 m @ 2.79 g/t Au, 177 g/t Ag in 

AGB zone; 2.87 m @46.9 g/t Au, 

3,056 g/t Ag in the Phoenix zone. 

• Potential to develop a bulk tonnage 

resource. 

• 2020, planned 50,000 m drill program 

leading to a NI43-101 compliant 

resource estimate. 



Notes from previous slide: 

• Results from this high-grade deposit have been very encouraging, and drilling results 

indicate that zones previously considered to be separate epithermal system are in fact 

a single system or a set of overlapping systems.  

• There has been much interest in the project, and the company is moving aggressively 

with its exploration program. 

• The location of a related porphyry deposit remains unknown. 

 



Snowbird 
(Gitennes Exploration Ltd.) 

SB 18-3: 45 m, quartz vein and stockwork 

• Orogenic gold deposit hosted by quartz veins and related shear zones close to the 

Sowchea fault zone. 

• In 2018, 6-hole, 1,612 m drill program showed North and Main zones to be connected, 

deposit open at depth (below 250 m) and along strike (over 2.3 km). 

• Very high grades over intervals of 1-2 m. 

• In 2019, late-season 10-hole, 2,000 m drill program. 



Notes from previous slide: 

• Highlights from 2018 program: Hole SB18-06 intersected 32 g/t gold over 1.32 metres 

including 15.85 g/t gold over 0.82 metres from 70.0 to 71.32 metres. Hole SB18-02 

intersected 24 g/t gold over 0.7 metres from 114.8 115.5 metres and 4.53 g/t gold over 

0.9 metres from 116 to 116.9 metres. Hole SB18-03 intersected 81 g/t gold over 0.5 

metres from 30.4 to 30.9 metres.  

• Drilling in 2019 did not begin until very late in the season, and results are not yet 

available. 

 



AK 
(Exodus Mineral Exploration Ltd.) 

• 2018 grassroots discovery, orogenic gold in quartz veins 

and related shear zones in the Takla Group of volcanic 

rocks, soil and rock sample results encouraging. 

• In 2019, completed three exploration trenches within 

which most veins contained sulphides.   

• 2019 analytical results not yet available. 

Section from discovery outcrop,  

returned 8 g/t Au 
Exploration trench exposing  

quartz vein 



Notes from previous slide: 

• AK was a grassroots discovery in 2018, by a local farmer and (coincidentally and 

fortuitously) a friend who is an exploration geologist.  The two went for a walk along a 

newly-opened forest access road and, in an area in which rock exposure was 

generally thought to be absent, found and sampled an exposure.  The assay result 

came back at 8 g/t Au.  Later samples from sparse outcropping nearby returned values 

between 2 and 5.5 g/t Au.  2019 assay results are not yet available. 

• The pair then formed “Exodus Mineral Exploration,” and in 2019 took the next logical 

step of trenching the deposit. 

 



Porphyry Projects 

Atty 

Stardust 

Kwanika 

Chuchi 

Fran 

Mt. Milligan 

Captain 



Notes from previous slide: 

•  Porphyry deposits in the North Central Region are all located in the Quesnel and 

 Stikine terranes. 

 



Atty core shack and samples 

Atty 
Serengeti Resources Inc. 

• Just to the east of Kemess East (KE) on the Kemess mine area property.  

• Possible “Eastern fault offset” of KE the target of  2019 exploration. 

• In 2019, 29.8 line km IP, 6 drill holes totaling 2,318 m. 

• Highlight: hole AT-19-08: 0.04% Cu, 0.14 g/t Au, 0.4 g/t Ag over 87.7m, from 240.7 to 

328.4m. 



Notes from previous slide: 

• Serengeti’s unspectacular 2019 results on Atty indicate that the “faulted offset” concept 

did not work out as hoped. 

• That said, the company considers this to remain a viable exploration target, and IP 

results point to a previously unknown target. 

 



Stardust core shack 

Hole 430D,541 m: Mushketovite and 

Chalcopyrite in garnet-rich skarn 

Stardust 
(Sun Metals Corp.) 

• Historically considered a skarn deposit, proximal to a 

porphyry. 

• In 2019: estimated 27 drill holes, totaling 15,000 m. 

Drilling delineated the 2.2 km “421 Zone”. Carbonate 

Replacement Deposit (CRD) system (porphyry, skarn, 

manto and epithermal vein mineralization styles). 

Deposit remains open to both north and south. 

• Completed acquisition of Lorraine Copper Corp. shares, 

from which it had optioned the property. 

• Highlight: DDH19-SD-453M returned 26.30 metres 

grading 1.45% copper, 1.48 gram per tonne (g/t) gold 

and 22.2 g/t silver. 

• In 2020: planned approximately 12,000 metres of 

drilling, as well as borehole electromagnetic geophysical 

surveys (BHEM) and continued geological studies.  



Notes from previous slide: 

• Stardust (previously called ”Lustdust”), remains a major project in the North Central 

region, with an extensive drilling program planned for 2020.  Sun metals was formed 

explicitly to investigate Stardust, and it remains the company’s only project. 

• In 2019 Sun Metals acquired the previous owner, Lorraine Copper, from which it had 

optioned the property, giving it 100 per cent ownership. 

• Sun Metals is optimistic: in an October press release, Sun Metals stated that “One of 

the most promising things about working toward the mineralization source is that we 

expect the sulphide replacement of the skarn alteration to be more complete closer to 

the high energy heat source, theoretically resulting in even higher grade material."  

 



Kwanika              (Kwanika Copper Corporation) 

Core shack and core storage 

K-18-184: 369m, pyrite haloed by 

chalcopyrite, quartz crackles 

• KCC formed in 2017 by Serengeti 

Resources Inc. (66%) and POSCO 

International Corporation (PIC) (34%) 

explicitly to develop Kwanika deposit. 

• Kwanika (Central and South zones) 

explored extensively since 2006; current 

focus is on Central Zone. 

• Central zone proposed as combined 

open pit and underground mine with 2019 

updated resource estimate: Measured + 

Indicated 223.6 Mt @0.27% Cu, 0.25 g/t 

Au, 0.87 g/t Ag. 

• In 2020: Exploration and resource 

development targets close to the Kwanika 

Central Zone, and related exploration 

targets, to be tested with 3,600 m of 

drilling, and 16 line-km of IP surveys. 

• PIC will not be participating in 2020 

program. 



Notes from previous slide: 

• During 2019 Kwanika Copper Corporation released an updated resource estimate for 

the Central Zone, which would be the immediate mining target, of an M+I resource of 

223.6 Mt grading 0.27% copper, 0.25 g/t gold and 0.87 g/t silver. 

• To extend that resource, in 2020 Serengeti will be exploring, on its own, new targets 

close to that zone. 

 



Mt. Milligan Brownfield and Greenfield projects, and Chuchi 

(Centerra Gold Inc.) 

Core storage at Mt. Milligan 

• In 2019, greenfield (off-lease) 

programs – Heidi, Max: 

    1,228 m in 4 boreholes. 

• In 2019, brownfield (on-lease) 

programs - Goldmark, North Slope, 

Saddle West/King Richard, South 

Boundary: 9,672 m in 23 boreholes.  

An additional 6,000 m brownfield 

drilling planned. 

• 640 km Low-Altitude Mag survey. 

 

Chuchi: completed 4 holes, totaling 

1,755 m, and 713 line km low-level 

aeromagnetics. 



Notes from previous slide: 

• Centerra Gold continued an aggressive exploration program of targets outside the pit 

area both on-and-off lease, with more drilling planned for 2020. 

• In addition, the company completed a modest drill program on its Chuchi copper-gold 

porphyry prospect to the west of Mt. Milligan 

 



Fran 
MGX Minerals Inc. 

• Alkalic porphyry target in Takla Group 

sedimentary, volcanic and volcaniclastic 

rocks hosting quartz-sulphide veins and 

stockworks. 

• 2018 drill program carried over into 

2019.  In winter 2019, completed 11 drill 

holes, totaling 4,200 m. 

• Highlight: 1.3 m @ 13.5 g/t Au, 2.23 m 

@ 23.26 g/t Au, 8.85 m @ 1.0 g/t Au. 

• Follow-up 7-hole, 2,800 m drill program 

planned to northwest and southeast 

extensions of the “Bullion Alley” gold 

zone. 

FR 18-91, 183 m: pyrrhotite vein in hornfelsed 

siltstone 

2018 Fran drill core in Fort St. James 



Notes from previous slide: 

• MGX Minerals continued its 2018 drill program into 2019, completing an additional 11 

boreholes totaling 4,300 m.   Combined, the 2018-2019 drilling program consisted of 

16 boreholes across 5,653 meters and also18 kilometers of Induced Polarization 

surveys. 

• Favourable results led to plans for further drilling, presumably in 2020. 

 



Captain 

(Orestone Mining Corp.) 

Hole C19-07 at 171 m grading 0.311 g/t 

Au and 0.17% Cu - Highly altered 

monzonite – potassic – sericite – chlorite 

– hematite with disseminated fine grained 

pyrite and trace chalcopyrite with quartz 

hematite veinlets (courtesy Orestone) 

• In 2019, 7 drill holes totaling 1,900 m, 17 km of 

IP/magnetic surveys. 

• Intersected intervals with sericitic alteration and 

10% - 20% very fine-grained disseminated 

sulphides (including chalcopyrite) in an alkalic 

monzonite porphyry. 

• Highlight: 91 m @ 0.065% Cu, 0.14 g/t Au, 0.4 

g/t Ag. 

• Extensive additional drilling proposed. 



Notes from previous slide: 

• Orestone Mining carried out a modest drill program on its Captain monzonite-hosted 

porphyry project south of Mt. Milligan. 

• The results, while unspectacular, nevertheless were positive enough that the company 

is proposing extensive additional drilling of up to 26 boreholes, targeting magnetic 

anomalies on the east and west flanks of a central diorite intrusion. 

 



Other Metal 

Decar 



17-BAP-063, ~184 m: Awaruite-bearing  

serpentinite in pseudobreccia 
Serpentinite outcrop, Baptiste 

deposit 

Decar                (FPX Nickel Corp.) 

• Awaruite (natural Fe-Ni alloy) in serpentinite, Baptiste deposit. 

• In 2018, Indicated 1,843 Mt @ 0.143% Ni, Inferred 391 Mt @ 0.115% Ni. 

• In 2019, bench-scale metallurgical testing produced clean Ni concentrates with 60-

65% Ni.  Byproduct Fe concentrates @ 60-65% Fe. 



Notes from previous slide: 

• Decar is a very large, low-grade nickel deposit containing the ore mineral “arawuite,” a 

naturally-occurring nickel-iron alloy, in a serpentinized peridotite host rock in the 

Trembleur ultramafic unit of the Cache Creek terrane, which is part of an obducted 

Upper Paleozoic and Lower Mesozoic ophiolite sequence. During 2019 the company 

conducted bench-scale metallurgical testing that the company described as producing 

“excellent results.” 

• The company is considering taking a bulk sample of perhaps 10,000 tonnes, and is 

looking forward to infill drilling on the Baptiste deposit and to drilling on the Van 

prospect about 6 km to the north. 

 



The End 


