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Till sampling orientation surveys were completed near the Cu-Mo Gibraltar 
Mine, the Cu-Au Mount Polley Mine, and the Cu-Mo-Au Woodjam prospect  with 
the objective of de�ining geochemical and mineralogical indicators of buried 
Cu porphyry mineralization. Mineralization does not outcrop at Woodjam and 
was in large part covered by glacial sediments at Gibraltar and Mount Polley 
Mine at pre-mining time. First, we present the distribution of three indicators 
at each deposit: 1) Cu concentrations in the clay-sized fraction (<0.002 mm), 
2) chalcopyrite grain counts and, 3) epidote grain percentages in the 0.25-0.5 
mm fraction (speci�ic gravity >3.2). At each site, the indicators occur in greater 
concentrations (Cu) or in greater amounts (chalcopyrite and epidote grains) 
near and down-ice of mineralized zones compared to surrounding 
background regions devoid of known mineralization. In addition to these 
three indicators of mineralization, gold grains are more abundant near the 
Cu-Au porphyry deposit at Mount Polley compared to background levels.  
Therefore, gold grains are interpreted to be indicative of the Au 
mineralization. Distribution of these indicators in till are related to the 
presence of mineralization in bedrock and its dispersal by glacial transport, 
hence the importance of reconstructing ice-�low histories. Secondly, using till 
compositional data from a previous project (Mountain Pine Beetle), we test 
the region of two Late Triassic – Early Jurassic intrusions (Takomkane and 
Thuya batholiths) for their potential to host Cu porphyry mineralization. Two 
areas with elevated Cu concentrations, and high chalcopyrite and gold grain 
counts in till suggest potential for porphyry-style Cu-Au mineralization: 1) the 
Spout Lake pluton, approximately �ive kilometres west of the Takomkane 
batholith, and 2) the north end of the Thuya batholith.  

Two ice-�low movements have been determined in the Mount Polley region: 1) an 
earlier west-southwestward movement, followed by 2) a later northwestward 
�low.

All samples with >1 chalcopyrite grain are located to the northwest (up to 6 km) 
or southwest (up to 3 km) of the Bell and Wight deposits with one exception in a 
sample 9 km to the southeast which contains 2 chalcopyrite grains. 

Similarly, all samples with Cu values >380 ppm are located over and up to 3.5 km  
northwest (down-ice) of the deposits with one exception located approximately 6 
km to the southeast (up-ice). Samples containing 15% - 90% green epidote in the 
0.25-0.5 mm and >3.2 s.g. fraction are located over, to the southwest (up to 3 km), 
and to the northwest (up to 3.5 km) of the Mount Polley Intrusive Complex.

Two ice movements have been identi�ied in the Woodjam area: 1) a �irst one 
to the southwest and 2) a later one to the northwest.

The two highest Cu values in till occur immediately adjacent to the 
Deerhorn zone (400 and 410 ppm Cu). Samples with >225 ppm Cu occur: 1) 
down-ice (southwest) of the Takom zone, 2) at the southwest end of 
Horse�ly Lake (235 ppm), and 3) at approximately 14 km northwest of 
Deerhorn zone (231 ppm).    

All samples with >9 chalcopyrite grains are located proximal to known 
mineralized zones at Woodjam. Till samples with >25% green epidote in 
the 0.25-0.5 mm and >3.2 s.g. fration are located within 2 km of known 
mineralized zones. Two exceptions are located 4 km northeast of the 
Southeast zone and 10 km west-southwest of Three Firs where epidote is 
present as 40% of the 0.25-0.5 mm and >3.2 s.g. fraction. Throughout the 
rest of the study area, epidote content in this size/density fraction of till is 
generally ≤25%.

Abstract Gibraltar Cu-Mo porphyry deposit Mount Polley Cu-Au porphyry deposit Woodjam Cu-Mo-Au porphyry prospect

Till composition results observed at the three porphyry 
deposits indicate that elevated copper concentrations in the 
clay-sized fraction, and the abundance of chalcopyrite and 
gold grains can be indicative of Cu-Au porphyry 
mineralization eroded and transported by glaciers. These 
indicators form dispersal trains that extend 2 to 10 km from 
the known mineralization and therefore, can serve to identify 
the potential presence of buried Cu-Au porphyry 
mineralization. Furthermore, our results suggest that large 
amounts of epidote in the 0.25-0.5 mm and >3.2 s.g. fraction of 
till could be indicative of propylitic alteration associated to 
the porphyry mineralization.  
   
Within the northern sector of the Bonaparte Lake map area, 
two areas contain a number of till samples with elevated Cu 
content (>360 ppm): 1) at the northern end of the Thuya 
batholith (Area 1 outlined with a black dashed line on the Cu 
map) and 2) along the western margin of the Takomkane 
batholith (Area 2 outlined with a black dashed line on the Cu 
map) which includes areas of intrusive rocks of the Late 
Triassic Spout Lake pluton.
 
Till samples with more than 66 gold grains are present at the 
northern end of the Thuya batholith, in an area of 
approximately 10 by 20 km (200 km2; Area 1 outlined with a  

black dashed line on the gold grain map). Note that this area is 
similar but not identical to the area de�ined by high copper 
content. Furthermore, along the western margin of the 
Takomkane batholith, four till samples contain >17 gold 
grains (Area 2 outlined with a black dashed line) where the Cu 
content of till is >360 ppm. Note that only one sample out of 
two were processed for indicator minerals and gold grain 
counts in this region (see Plouffe et al. 2009; 2010 for details). 

Fifty seven archived heavy mineral concentrates from till 
samples obtained in the northern sector of the Bonaparte 
Lake map area were processed for porphyry indicator 
minerals including chalcopyrite grain counts. All samples 
with more than 3 chalcopyrite grains per 10 kg are located 
near the northern end of the Thuya batholith. In addition, one 
sample with 8 chalcopyrite grains per 10 kg is from the 
western margin of the Takomkane batholith and is underlain 
by the Spout Lake pluton.

We postulate that based on the mineralogical and 
geochemical indicators of porphyry mineralization identi�ied 
in till, the region at the northern end of the Thuya batholith 
and along the western margin of the Takomkane batholith 
(Spout Lake pluton) might have potential for porphyry-style 
mineralization. Additional information can be found in 
Plouffe and Ferbey (2015).

Till composition results observed at the three porphyry 
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Looking to the northwest at a striated 
roche moutonnée located 10 km 
northwest of Mount Polley Mine. 
Striations are oriented 140-320 and 
the roche moutonnée indicates an ice 
�low to the NW away from viewer. For 
scale, the Brunton compass is 22 cm 
and water bottle 26 cm long. 

Copper concentrations determined by inductively coupled plasma mass 
spectrometry after a HCl:HNO3 (1:1) leach on the clay-sized fraction are 
elevated (>380 ppm) to the west, north and south of the Gibraltar deposit 
showing a distribution pattern similar to chalcopyrite grains. Most of the till 
samples with >50% green epidote in the 0.25 - 0.5 mm and >3.2 s.g. fraction are 
located in the region with elevated Cu content in the clay-sized fraction. With 
few exceptions, samples located more than 10 km from the mine site contain 
<50% green epidote. The large abundance of epidote grains in till in the region 
of the Gibraltar deposit is interpreted to be derived from the propylitic 
alteration. 

During the last glaciation, the Gibraltar Mine region was under the in�luence of 
three ice movements: 1) to the southeast, 2) to the southwest, and 3) to the 
north to northwest. The movement to the southwest occured before the 
movement to the north to northwest. The relative chronology of the movement 
to the southeast could not be deciphered on outcrops. 

The number of chalcopyrite grains normalized to 10 kg of bulk sediment (<2 
mm; table feed) is more elevated (>10 chalcopyrite grains) to the west, north 
and south of the Gibraltar deposit compared to surrounding regions.  
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The bedrock geology was simpli�ied from Campbell and 
Tipper (1971),  Schiarizza et al. (2002a; 2002b; 2002c; 
2009a; 2009b), Schiarizza and Boulton (2006a; 
2006b), Schiarizza and Bligh (2008), and Anderson et 
al. (2010), and was based on the compilation presented 
in Plouffe et al. (2011).

An overview of the till geochemistry and 
mineralogy results contributed by this TGI-4 
project is provided in Plouffe and Ferbey (in 
press).
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