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The Challenge: Complete the Map of the North  

to Modern Standards by 2020 

Status of Knowledge ca. 2007 



GEM Science: using modern 

processes….. 

…..as a guide to resource potential in Canada 

Gold deposits Porphyry Cu-Mo-Au deposits 



Resource deposit models….. 

…..linked to prospective geological environments: 

…………we find the haystacks 

IOCG 
Ni-Cu-PGE 

Petroleum, 
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Traditional framework mapping in under-explored/greenfields    

areas: new geophysics, bedrock, surficial maps, databases, 

interpretations, models 

Emerging metallotects: upgrading regional knowledge around    

known mineralized environments using innovative methods 

Greenfields reconnaissance: upgrading regional geoscience    

in areas with little pre-existing knowledge through new 

approaches 

     land use decisions 

 Assess potential     investment decisions 

     exploration targeting 

 

 

GEM-1 Approaches  



Traditional framework mapping 
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Pre-GEM State of Knowledge,  

Eastern Baffin Island 

 
 Based on 

observations from 
original  

 heli-reconnaissance. 
 

 Rudimentary and 
sparse state of 
knowledge not 
adequate to 
stimulate 
exploration. 
 

 Modern concepts 
suggest potential. 

Paleoproterozoic 

Hoare Bay Group 
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Improved GEM database- 2009 

 
 Regional-scale 

fieldwork conducted 
in 2009 and 2010. 
 

 New regional scale 
geoscience maps 
produced. 
 

 Results presented at 
public forums 
underpinned by 
modern geological 
framework and 
data. 

Paleoproterozoic 

Hoare Bay Group 

Archean 

basement 
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0 100 
km 

Western Melville Peninsula:  
new nickel potential 

 

 
 With the use of 

modern geoscience 
mapping methods 
such as high-
resolution geophysics 
and field work, GEM 
has identified what 
could be a new belt 
of nickel potential. 
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0 10

0 km 

August 2011 
mineral claims. 

Prospect permits 
issued February 2011 

Western Melville Peninsula:  
industry uptake 



Emerging metallotects 
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Uranium 

Diamonds 

IOCG 

c Gold 



Uranium- 

NW Canadian Shield 
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Chesterfield Inlet region, Nunavut 

Gold potential 

Where are the major  

structures in this  

heavily drift-covered  

region? 



Regional model for gold  

localization by Proterozoic thrusts 
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Modern, high-resolution  

aeromagnetic coverage 
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2010 
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First vertical derivative 
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Au hosting unit trajectory? 

fold 

axial trace 
thrust 



Greenfields reconnaissance 
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Chesterfield 

Chantrey 

Victoria 

Island 



Geomapping Frontiers –  

Chantrey project 

QMb 

Chantrey 

Greenfields reconnaissance 



1:500 K maps 

 (Heywood, 1961; Bostock, 1963) 

Slave 

1:1 million map (Wright, 1967) 

Thompson 

(1986) 

Frith 

(1982) 

Frisch 

(1992) 

Early mapping 

2.8-2.5 Ga 
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Queen Maud Migratory 

Bird Sanctuary 

Thelon 

Wildlife Sanct. 

~ 500 km high-resolution aeromagnetic survey 
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Data mining– archival samples  

GSC SHRIMPGeochronology 

U  Alberta 

>400 stations 

OF 7025 (2013) 
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2012 ReconnaissanceTransect  

550 km transect 

Archival geochronology  

Geochem 

Survey 

Bedrock & surficial geology 

Assays 

Till geochem & indicators 

Stream sed geochem 

Geochronology 
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RPM-age map 

Slave  
  2.52- 

2.45  

QMG 

        2.45 

-2.4  

Sherman Gp 

    2.03- 

  1.99 

 Ga  

Thelon 

   TZ 

3.2-3.1 

 Ga  

MesoArch 

2.6 Ga 

Slave  

 

3.2-3.1 

~2.7 

~2.6 

2.5-2.45 

2.0-1.9 

Zc Ages (Ga) 

2.8-2.6 

 Ga  

Rae 

Dominantly granitoid gneisses: 

Mag highs: mt-bearing plutonic rocks 

Mag lows: plutonics, paragneiss, diatexite 
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Economic Potential 

Stream 

 sediment 

survey 

Till samples along transect 



26 Perry River Ni-Cu 

showings, many with 

gabbro source 

Cu-Ni potential 

Glacial transport 

Olivine in till  mafic 

rocks sourced to south 

 

Perry River norite 
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Nickel in till & gossans 

Gossan at 12NK-N057:  
660 ppm Ni, 1060 ppm Cu,  
2310 ppm Cr 
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Till analyses: Gold & Copper 

Montressor 

belt 

Cu 

Au 

Thelon 

tz 

Cu=1600; Ag=1700 ppm 

Qz-Hm-Ep 

Breccia 

zone 



Rae 

Slave 

2.6 Ga 

Slave 

 Anomalies in base metals, 

precious metals are 

concentrated in linear belt 

 Pyrite: 15,000-90,000 grains 

 Arsenopyrite: 2000 grains 

 Loellingite: 3000 grains 

• On strike with a greenstone 

belt: Slave vs Rae?  

Metal anomalies 
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Mineral Potential - Summary 

Diamonds 

Ni-Cu-PGE 

Cu-Zn-Au-Ag 

Cu-Au 
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Regions of Interest 

Cordillera 

Mackenzie 

Western 

Arctic 

Rae 

Baffin 

Hudson-Ungava 
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Summary & GEM-2 

 A variety of approaches was used in GEM-1: 

- framework mapping to upgrade areas with known potential 

- focused mapping in emerging metallotect regions 

- greenfields reconnaissance to prioritize large unknown 

regions 

 GEM-2 announcement in August 2013 during PM’s northern tour 

 Remaining knowledge gaps GEM-2 regions of interest 

 Co-planning through partner, stakeholder engagement 

 Ramp up in 2014; full implementation 2015-2018 

 Phased approach leading to pan-Arctic syntheses 
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Preparing Northerners for Emerging  

Economic Opportunities 

 Continued focus on summer employment/skills 

training through field operations 

 Continued priority on capacity building: attracting 

youth to careers in science & technology 


