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•Exploration must effectively replace the current supply of quality mineral 
deposits. 

•The Canadian mining industry must be competitive for investment with 
other countries in terms of: 

•Deposit size and grade 

•Availability of infrastructure and cost 

•Regulatory environment 

Future Base Metal Exploration and Mining in Canada 

Two requirements 

A look at the history. 
•Trends in exploration, mining activity, supply and demand. 

•Established camps (brown fields) versus remote (green fields). 

•The role of infrastructure 

•Benefits of New technology 
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“Most of the past and present mineral producers lie south of a line extending 
westerly from Schefferville in New Quebec, through central Ontario, Manitoba, 
Saskatchewan and Alberta, and thence northwesterly through north-central 
British Columbia to central Yukon – ie., within a westerly trending strip 
comprising the southern third of Canada. Thus, in general, the mining frontier lies 
only a few hundred miles beyond the main centres of population. Most of the 
main geological regions, on the other hand, trend northerly and there are no 
known broad geological reasons for expecting that mineral deposits are less 
abundant or less rich in the northern parts of these regions than in the southern 
parts. Thus the concentration of producing properties in the southern third of 
Canada is attributable to relatively easy access and thorough prospecting. 
Accordingly, as the northern areas receive their share of attention, they are likely 
to prove as productive of minerals as have the southern areas. Furthermore, the 
potentialities of even the southern areas are far from exhausted, as is amply 
demonstrated by the number, size, variety, and distribution of the mineral 
deposits found there during recent years by conventional prospecting and by 
geophysical methods.” 

Geological and Economic Minerals of Canada (1957) – Edited by C.H. Stockwell Geological Survey of Canada 

1957 



Mining Camps 
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Trends 
Exploration and Deposit Appraisal Expenditures (1) and Monthly Metals Price Index, (3) 2002-12 

Source: Statistics Canada &  NRCan 

1) Includes field work, overhead, engineering, 
economic and pre- or production feasibility studies, 
environment, and land access costs for on-mine-site 
and off-mine-site activities. 

(3) The NRCan Monthly Metals Price Index is a Fisher Ideal Index 
that is based on the prices of six metals: gold, silver, copper, lead, 
nickel, and zinc. 



Trends 
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Trends 

Source: NRCan & Statistics Canada 

© Her Majesty the Queen in Right of Canada, 2012  



Trends 
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Capital Investment in the Mining Industries in Canada - Current Dollars, 2001-12  

Source: NRCan & Statistics Canada.  (p) Preliminary actual investment; (i) Intentions.  

Trends 

© Her Majesty the Queen in Right of Canada, 2012 
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Trends Exploration and Deposit Appraisal Expenditures 
by Type of Company 

Source: NRCan & Statistics Canada  

© Her Majesty the Queen in Right of Canada, 2012  
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Exploration and Deposit Appraisal Expenditures by Commodity, 2002-12 

Trends 

Source: NRCan & Statistics Canada.  (p) Preliminary actual investment; (i) Intentions.  
© Her Majesty the Queen in Right of Canada, 2012  
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Source: NRCan & Statistics Canada.  (p) Preliminary actual investment; (i) Intentions.  

© Her Majesty the Queen in Right of Canada, 2012  

Trends 



Summary of trends 

•Demand for base metals will continue and possibly outpace the 
supply keeping prices relatively high. 

•Mined grades will decline and costs of mining will rise. 

•Lower grade ores will not fully replace production. 

•Known resources will continue to be depleted and there will be a 
perceived need to be replaced by exploring for new discoveries. 

•Exploration for new discoveries is likely to increase but will rise 
and fall with metal prices. 

•Established mining operations will likely see their mine life 
extended mining lower grade ores although at increased costs. 



Mining Camps 



Lydon (2007 

Mining Camps - VMS 

•Established camps 
with production are 
near infrastructure 
(southern third of 
Canada) 

•Just deposits in 
remote areas 



Modified from Ames & Farrow (2007) Metallogeny of the Sudbury mining camp 

Sudbury camp 



Sudbury camp 

•Subury complex mines have produced or contain; 

•Over 1.65 billion tonnes in over 77 mines 

•Over 126 years of production since 1886 

•Currently greater than 127 million tonnes in reserve/resource 
categories 

 
•Discovered 1883 during railway construction ie post –infrastructure. Earlier 
reports of copper nickel in GSC reports from 1857. 
 

•Originally only recognized only as copper ores – nickel was recognized 4 
years later and now PGE’s are economically important. 
 

•Six deposits Frood, Creighton, Copper Cliff, Stobie, Levack and Garson 
found very early within 10 years,  
 

•Deposits found by prospecting, geophysics and deposit modeling. 
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777 

Lalor 

Reed 

Flin Flon Greenstone Belt (FFGB) – Exposed and under cover 



Flin Flon Greenstone Belt (FFGB) 

•Hudbay discoveries and mines have produced; 

•Over 155 million tonnes from over 26 mines 

•Over 80 years of production since 1930 

 
•Flin Flon Mine is the largest 62.4 mt @ 2.2% Cu, 4.2% Zn, 2.6 
g/t Au and 41.5 g/t Ag Average size of the deposits – 3 to 6mt 
@ 2% Cu, 4.0% Zn 
 

•More than 20 million tonnes discovered since 1993 – already 
mined or within current mines. 
 

•Lalor discovered in 2007 has a resource near 30 million 
tonnes  
 

•60% of deposits found with geophysics 



•1896 J. B. Tyrell  GSC 
reconnaissance survey  

•1906 Wm. McInnes GSC survey 
the same year construction 
started on the railway to Hudson 
Bay  

•1914 E.L Bruce GSC survey 

•1915 T. Creighton discovered 
Flin Flon Mine 

•1928 branch rail line extended 
to Flin Flon 

•Construction of full 
metallurgical processing plant 

•1930 Flin Flon Mine started 
production with 16.3 mt 
resource 

•2011 >40mt resource and 
reserves 

 

Flin Flon Greenstone Belt (FFGB) – Chronology 

Railway in place 
prior to production 



Flin Flon Greenstone Belt Production
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Flin Flon Greenstone Belt (FFGB) 
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Meters drilled versus discoveries 



Chisel North 

Exploration 
maturity 

Brown fields to 
Green fields 

Flin Flon Greenstone Belt (FFGB) 

•Extensively 
explored areas 
near mines 

•Well explored 
areas near 
satellite deposits 

•Under explored 
areas often under 
carbonate cover 



FFGB 
777 Near mine Discovery 



• 1960 Chisel Lake U/G mine started 
production with 3 mt 
resource/reserve 

• 1987 Chisel North lenses discovered  
• Deep drilling Dub 33  
• Chisel Open pit mine 
• 1993 Photo Lake mine discovered 

Spectrem airborne 
• Crone geophysical surveys - 2003 
• Lalor discovery hole Dub 168  - 2007 
• Lalor resource currently near 30 mt 

FFGB 
Lalor Near mine Discovery 

Photo 

Lalor 

Chisel North 

Ghost & Lost Mines 

Chisel & Open Pit 



Chisel North 

• 5th generation of airborne 
EM survey (1993 to 2000) 

• Produced over 2000 
untested EM targets – still 
testing. 

• Produced 2 mines 
• Produced at least 6 

significant new deposits 
• Produced over 20 new 

mineral occurrences 
• Belt is now covered by 

over 80,000 km of new 
VTEM survey 

FFGB  Spectrem Airborne EM Surveys 



Zone Meters Cu % Zn % 
Photo 28.83 6.57 1.80 
Watts 13.79 2.51 2.44 
Minago 5.45 0.61 0.43 
Fenton 6.38 0.94 10.61 
Harmin 31.89 2.18 2.97 

Harmin East 2.40 0.61 4.26 

Harmin South  5.40 0.30 3.57 
Harmin North 13.86 0.22 2.04 
Harmin Cross 1.33 0.31 4.62 
Talbot 9.65 12.44 3.50 
Moose 2.91 3.38 1.06 

FFGB 
Spectrem Greenfields Discoveries Manitoba 

Harmin North 

Harmin Cross 

Harmin 
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Zone Meters Cu % Zn % 
Grassberry 2.52 6.94 19.28 
Jazz 2.48 4.20 14.96 
Suggi 3.45 4.66 1.45 
Suggi SW 2.00 0.62 1.38 
Windy 3.00 1.62 5.41 
Windy North 2.60 1.40 1.28 
Hobbs 2.53 2.68 0.03 
Archibald 38.66 0.08 6.92 
Usinne Lake 3.56 1.13 0.28 
Saskoba 3.98 1.53 0.01 
Konuto 8.31 7.39 2.38 
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FFGB 
Spectrem Discoveries Saskatchewan 



Company – Zone Meter
s 

Cu 
% 

Zn 
% 

Exploration Syndicate 
Inc. – Zang Zone 4.98 5.69 3.22 

VMS Ventures – Reed 33.46 10.3 0.11 

Halo Resources Ltd. - 
Lost 4.40 3.0 8.9 

Rockcliff Resources – 
R1 Zone 6.09 3.17 0.15 

Zang Zone 

Reed Copper 

R-1 

Lost 

FFGB 
New Geophysical Discoveries 2007- present 



VMS Ventures Reed Copper 
Discovery – shallow VTEM anomaly 

VMS & Condor 

http://www.vmsventures.com/images2/RLP_Se2.jpg


Halo Resources  Lost Deposit 
Shallow High Grade Discovery in a mature camp 



Summary FFGB 

• Historically sustainable record of new discoveries to maintain or 
increase the resource base in the FFGB. 

• Brownfields (near mine) exploration in mature well explored areas 
continues to be successful. 
• at previously unexplored depths  - 777 & Lalor  
• and at very shallow depths  - Halo’s Lost Lake deposit and 

VMS-Hudbay Reed Copper 
• Greenfields exploration in relatively unexplored parts of the belt 

has also discovered deposits  but they do not have the economic 
advantage of the near mine discoveries. 

• Greenfields exploration is almost all under significant cover. 
• New technology has played a significant role in these discoveries 
 



• EM not effective 
do to cultural 
noise & depth 

• 3D seismic survey 
designed to target 
500m – 3000m 
depth 

• Sulphides are 
high energy 
(bright) reflectors 

New technology – Seismic surveys 



Geotech ZTEM Airborne 
Survey Imaging Lalor 
Deposit at a Depth of 

1000 meters 

2010 

New technology – Airborne EM 



Three Different 
Commercial 

 Time Domain EM 
Systems 

All detect Lalor at depths 
of > 1000 meters 

Lalor Deposit Geophysical 
Orientation Surveys  

New technology  
Ground EM 



Average Drill Hole Depth 

Increased 5-7 times since 1984 

New technology - drill hole depths 



New technology  
Borehole Geophysics 



Summary New technology 

•New geophysical technology has increased: 

• the depth of search  

• the drill hole depths  

• and therefore the cost of follow up. 

•New technology has led to additional and exponentially larger data 
sets. 

•Data management technology is still evolving and there is still 

•Duplication in capturing historical data 

•Issues with storage and access protocols 

•Increased search depths will expand the areas to search 

•Areas already surveyed will be resurveyed.  



Slides from Manitoba Innovation Energy and Mines  - Manitoba Geological Survey  

Regulatory Environment 
Known Mineral Occurrences 



Regulatory 
Threats 

Protected areas are 
slowly reducing the 
available land mass 
to search. 

They are often in 
direct conflict with 
areas of high 
potential. 



Regulatory Change – ownership, partnerships and permits 



Summary - Exploration  

•Exploration has often followed up on Government Surveys 

•Recent new discoveries show that established camps will continue to be 
productive and prolific places to explore for many years to come 

•Exploration in mature well explored areas near mines will continue to 
produce new deposits using new technology 

•At previously unexplored depths – examples 777, Lalor, Nickel Rim South 

•At shallow depths – example Halo’s Lost deposit 

•Drilling deep holes will require aggressive well researched programs 

•Exploration under cover has and will be productive and will benefit from 
new technology and knowledge 

•The same is true for more remote areas. 



Summary - Mining 

•Base metal mining camps in Canada have been established around 
infrastructure and new discoveries within them have a huge economic 
advantage once this is in place. 

•If remote deposits are to be developed they will require substantial 
investments in infrastructure. 

•Recent new discoveries show that established camps will continue to be 
productive and prolific places to explore for many years to come. 

•The regulatory environment in Canada with respect to social – 
environmental issues has and continues to change. 

•The mineral deposits in Canada face strong competition from those in 
other countries. 

 



Thank You – questions? 

Some fun! 
An orientation survey – 1999 using a 

digital camera. 

Successfully detected “777” 

This is another survey. 

Location unknown. 
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