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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




i 1. South-central CIS, BC
2. West-central CIS, BC
3. Northern CIS, Yukon

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

But first, a little primer on
Drift Prospecting



Drift Prospecting — the search for glacially buried and
dispersed mineralization
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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)
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Some recent mineral discoveries with the help
of drift prospecting/ till geochemistry in CIS

eBoulder tracing of gold mineralization (Plouffe et al. 2011 CJES)
e Red Sky property (Ferbey 2010)

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

e East Detour Gold anomaly (Bond and Plouffe 2003; YEG)
e Big Salmon Fault gold anomaly (Bond and Plouffe 2003; YEG)
e Spice Claims (Bond and Plouffe 2002; YEG)

e 3Ts and Cigar anomalies (Levson et al. 1994; Levson, 2001)
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Ice-flow history: south central British Columbia
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ICE-FLOW HISTORY
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BC study
area 2:

West-
central

Coast
Mtns /

Interior
Plateau;
Huckle-
berry
mine case
study
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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
gher elevations




Migration of ice divide
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Ice Flow History, Huckleberry Mine Area




Soil geochemistry - High copper in soils occurs mainly west of the

deposit but multiple ore zones complicate the dispersal patterns.
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Copper in till: 95%tle (>2691 ppm) up to 500 m west of
deposit; > 90%te (>946 ppm) up to 2 km west; extensive
early-phase and minor late-phase eastward dispersal

s
Huckleberry
Mountain
1543

COPPER (ppm)
ICP-MS

CONCENTRATION  PERCENTILE BEDROCK GEOLOGY
z 2691.91- 8924.03  >95 (n=5) ‘l copper/molybdenum ore zone (>0.30% Cu),
O
®)

964.46 - 1515.48  >90-95 (n=6) ~ approximately delineates open pit

356.48 - 961.41  >70-90 (n=21) | | LATE CRETACEOUS BULKLEY INTRUSTIONS
226.42-329.48 >50-70 (n=21) hornblende-biotite-feldspar-granodiorite porphyry

29.14-206.20  0-50 (n=53) | LATE CRETACEOUS KASALKA INTRUSTIONS Ferbey, 2004
n=106 hornblende granodiorite porphyry -




Migration of ice-divide: impact on glacial dispersal

THICK TILL DISPERSAL MODEL
WEST

PHASE 3 LATE EAST - SHORT LIVED; MODERATE REWORKING

ICE FLOW DIRECTION > ———
—_—

e

METRES

: ] y MINERALIZE| | < ¢ L1 BEDROCK
VERTICAL EXAGGERATION 10X J ancx :

PHASE 2 WEST - REVERSAL DURING GLACIAL MAXIMUM

METRES

BEDROCK

VERTICAL EXAGGERATION 10X

PHASE 1 EARLY EAST - BUILD UP TO GLACIAL MAXIMUM

METRES

/BEDROCK

VERTICAL EXAGGERATION 10X !

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



The ice flow reversals are recorded in the subsurface till stratigraphy & geochemistry
This site, west of the deposit, shows
mmm)d 1) extensive early phase eastward dispersal followed by

<:| 2) westward transport of mineralized debris and
|Z> 3) Minor late eastward dispersal

Ferbey, 2004




7 Study area 3: relatively dry interior of Yukon




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




Eventually the CIS invaded the interior; Example
shown: CIS invading the Ruby Range from St Elias Mtns
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In many areas, CIS ice advanced up valleys and y
dammed large glacial lakes
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Glaciolacustrine deposits obscure till both geochemically
and physically making surface till sampling difficult
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Shifting ce ources iS l’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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