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Introduction 

• Mineral deposits are often buried by glacial 
sediments 

• Locating them requires a good understanding of 
ice flow history 

• The landform record largely reflects late glacial 
flow patterns 

• Last Glacial Maximum (LGM), and early phase, 
flow patterns were considerably different 



Example study areas: 

1. South-central CIS, BC 

2. West-central CIS, BC 

3. Northern CIS, Yukon 

 

Each area illustrates different 
ice flow histories and 
unique mineral dispersal 
patterns 

But first, a little primer on 
Drift Prospecting 



Drift Prospecting – the search for glacially buried and 
dispersed mineralization 

0.4  to 3 km 



EXAMPLE DISPERSAL  
PATTERNS 

Bell Mine: Babine Lake 
>95%tile at 0.5 km 
> 85%tile at 2 km 
50-85%tile to 6 km 
down-ice 

 - widespread glacio-
lacustrine cover 
 
Levson (2002)  



Till geochemical 
surveys in BC and 
Yukon with associated  
mapping programs, 
GSC, BCGS and YGS  



Some recent mineral discoveries with the help 
of drift prospecting/ till geochemistry in CIS 

•Boulder tracing of gold mineralization (Plouffe et al. 2011 CJES)  

• Red Sky property (Ferbey 2010)  

• Potential Cu mineralization north of known mineralization at 
Huckleberry Mine (Ferbey and Levson 2009) 

• East Detour Gold anomaly (Bond and Plouffe 2003; YEG) 

• Big Salmon Fault gold anomaly (Bond and Plouffe 2003; YEG)  

• Spice Claims (Bond and Plouffe 2002; YEG) 

• 3Ts and Cigar anomalies (Levson et al. 1994; Levson, 2001) 

 



BC study 
area 1: 

 

South-
central 
BC: 
Bonaparte 
Lake area  

 

 



Ice-flow history: south central British Columbia 

(Plouffe et al., 2011, CJES) 





ICE-FLOW HISTORY 

? 

? 



(Plouffe et al., 2011, CJES) 



Schriazzia et al. (2002; OF 2002-4) 

Mineralized boulders 



BC study 
area 2: 

West-
central 

Coast 
Mtns /  
Interior 
Plateau; 
Huckle-
berry 
mine case 
study 

 



Well developed streamlined landforms in valleys and  Plateau 
areas  – dominates dispersal in areas of relatively thin till 



Older LGM flow preserved in striae and erosional rock forms 
(roche moutonnées)  at higher elevations 
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Migration of ice divide 



(Ferbey and Levson, 2001) 

Ice Flow History, Huckleberry Mine Area 

1 Early phase 

2 LGM 

3 Late  phase 



Soil geochemistry - High copper in soils occurs mainly west of the 
deposit but multiple ore zones complicate the dispersal patterns. 



(Ferbey and Levson, 2007) 

Copper in till:  95%tile (>2691 ppm) up to 500 m west of 
deposit; > 90%tile (>946 ppm) up to 2 km west; extensive 
early-phase and minor late-phase eastward dispersal 

Ferbey, 2004 



Ferbey et al.  (2012; BCGS Open File 2012-02) 

Migration of ice-divide: impact on glacial dispersal 



(Ferbey and Levson, 2007) 

The ice flow reversals are recorded in the subsurface till stratigraphy & geochemistry 
This site, west of the deposit, shows  

1) extensive early phase eastward dispersal followed by  

2) westward transport of mineralized debris and 

3) Minor late eastward dispersal  

 

Ferbey, 2004 



Alaska 

Yukon 

Spatial Climate Analysis Service, 2000 

Study area 3: relatively dry interior of Yukon  



Alpine glaciers locally expanded in the Yukon Interior 
but ice accumulation was limited by aridity 



St. Elias Mtns 

Eventually the CIS invaded the interior; Example 
shown: CIS invading the Ruby Range from St Elias Mtns  



In many areas, CIS ice advanced up valleys and 
dammed large glacial lakes 



5.2 ppb Au 

33.5 ppb Au 

Tb 

Gl 

Glaciolacustrine deposits obscure till both geochemically 
and  physically making surface till sampling difficult 



The glaciolacustrine sediments can be extremely 
thick (see person for scale) 



Shifting ice sources is also resulted in till stratigraphy: 
lower till from local valley glaciers, upper till from CIS at 
the LGM flowing up-valley; completely opposite 



SUMMARY 
• Effective drift prospecting requires a good understanding 

of the ice flow history 

• The landform record largely reflects late glacial flow 
patterns of the CIS 

• LGM (and early phase) flow patterns were considerably 
different in places as indicated by detailed mapping 

• In areas of thin till, dispersal is dominated by the last 
major flow event and relatively simple patterns prevail 

• Multiple phases of ice flow produced complex dispersal 
patterns and complex till stratigraphy is locally preserved 
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