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Heavy indicator minerals recovered from stream sediment and till samples are commonly used for mineral exploration in glaciated terrain. The geochemical and isotopic composition 16 16 16 | " .
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Geo-mapping for Energy and Minerals (GEM) Program, till samples and stream sediments were collected across a 100,000 km? region in the southern Northwest Territories, including 16.2 % % (;%”i 5
. . .. . . . . - 5 12 5 12
three regions where previous surficial sampling programs under the Protected Area Strategy (Watson 20113, b; 2013) program recovered high counts of base metal indicator minerals, E = £
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including sphalerite, galena, chalcopyrite, and arsenopyrite. The Pine Point Mississippi Valley-type (MVT) district is present in the eastern part of the study area and is the only known Cordilleran Carbonate Ph % 10 % 10 ‘5
potential up-ice source of sphalerite and galena mineralization exposed at surface. Despite the potential of the region to host additional mineral resources, very little exploration has 16.0 g s & 8 é 8
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been undertaken outside of Pine Point. Sulphur (63*S= -14 to 40%.) and lead (*°’Pb/?**Pb= 15.57 to 15.70; *°®Pb/?**Pb= 18.00 to 18.20) isotope determinations by secondary ion mass o \ § 6 36 3 6
spectrometry, and trace element geochemistry by laser ablation-inductively coupled plasma-mass spectrometry (low Ag, Sb, and Bi; LA-ICP-MS) indicate galena grains were sourced = . . N A
from MVT occurrences distinct from Pine Point, likely being sourced from within 1 km of peak galena abundance sample sites. LA-ICP-MS and electron probe micro analysis (EPMA) of N\ 15.8 )
sphalerite grains (high Ge and Zn, low Fe and In) suggest they originated from MVT mineralization that is distinct from Pine Point. Sulphur isotopes (63*'S = -44 to +30%.) from O
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signatures (+6%o) similar to orogenic Au systems 380 km northeast of the study area in the Canadian Shield. Q 9o §345 5345 534S
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S I L tl 15.4 Presqu’ile SEDEX Figure 6. Histograms of 6°*S values from arsenopyrite grains recovered from 2017 till and PAS survey samples. Values are compared to data from two orogenic Au systems
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610 N Yukon Territory and carbonate-hosted Pb-Zn deposits in northern British Columbia, as well as values from the Western Canada ’ é:’;- | x X X m B
Sedimentary Basin in northern British Columbia (green field; Godwin et al., 1988; Paradis et al., 2006). PAS survey and 2017 9&%; |
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crustal sources (e.g., Zartman and Doe, 1979; Zartman and Haines, 1988; Krammers and Tolstikhin, 1997). 2017 till samples Zn (wt.%) Zn (wt.%)
appear to define a mixing line with a lower crustal source(s), similar to reported sources at Pine Point, indicating that lead in these Figure 7. Geochemistry of sphalerite from PAS survey samples (A and C) and 2017 till and stream sediment samples (B). In Figures 7A and 7B, samples are compared to
samples was likely derived from basement rocks (Paradis et al., 2006; Paulen et al., 2011; Oviatt et al., 2015). Fe/Zn ratios from sphalerite found in various seafloor hydrothermal systems around the world (Keith et al., 2014) as well as sphalerite collected from bedrock and till
samples in the Pine Point mine area (Oviatt, 2013). In Figure 7C, the parts per million (ppm) of Ge and In in PAS survey samples are plotted against values from various
Galena 5345 Hlstograms deposits, covering a temperature range 300-410°C, studied by Cook et al. (2009) and Ye et al. (2011). The incorporation of Fe and In in sphalerite is most efficient at higher
temperatures (T>250°C; Cook et al., 2009; Ye et al., 2011; Keith et al., 2014). Note logarithmic scale in Figure 7C.
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