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Introduction Tourmaline Morphology Vectoring with Tourmaline

As the exploration for porphyry systems becomes more challenging, there exists a need for exploration methods that can detect deposits
under cover. This study investigates the physical and chemical characteristics of tourmaline in stream sediment samples around the Casino
calc-alkaline porphyry Cu-Au-Mo deposit in the unglaciated terrain of west-central Yukon, Canada. Tourmaline is known to occur in porphyry
deposits worldwide (Fig. 1) but its application as an indicator mineral has not yet been utilized.

Tourmaline morphology and trace-element character are the most distinctive features allowing for identification of tourmaline grains sourced
from porphyry deposits in the surficial environment. Figure 6 (below) highlights the potential of tourmaline morphology as a first pass
exploration tool for porphyry deposits. Tourmaline trace-elements also provide a valuable tool for the identification of grains derived from
porphyry deposits. Alone, these two characteristics have their strengths and weaknesses, but together provide an exciting new tool for the
exploration of porphyry systems under cover in regions of both glaciated and unglaciated terrains.
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The Casino deposit, owned by Western Copper and Gold, is one of the largest undeveloped porphyry Cu-Au-Mo deposits in Canada. The
deposit is hosted in Late Cretaceous quartz monzonite and associated breccias and is known to contain dispersed tourmaline throughout
the deposit. Bulk (10-14 kg) coarse-grained stream sediment samples were collected in creeks around the deposit, nearby by porphyry Cu
occurrences, and background areas (Fig. 2).

O Individual (Fig. 4c)

Tourmaline was recovered in the <2 mm heavy (>3.2 specific gravity (SG)) and mid-density (2.8—-3.2 SG) fractions of stream sediments in
the study area (Fig. 2). The Casino deposit has a tourmaline anomaly downstream of the deposit, but also in some surrounding streams that
do not contain known porphyry mineralization. Tourmaline anomalies in stream sediments can not be used on their own to identify

prospective drainages for porphyry mineralization because other rocks may contain tourmaline. Additional characteristics of the tourmaline | y Mic . | . (93-177) at the Casino deposit showing the typical
. . . : . . . . . . . . texture of tourmaline (Tur) grains with accessory pyrite (Py). b) clusters of tourmaline crystals from stream sediment sample 1023 that are typical of tourmaline source from a porphyry deposit.

grains need to be mvestlgated to |dent|fy prospectlve pOl'phyI'y grains. The purpose of this StUdy IS to prowde practlcal tools which can be Note the variable color of the grains from blue to brown as well as the attached minerals (jarosite-Jrs, quartz-Qz). c) individual tourmaline grains from sample 1023 that are typical grains

applied during routine exploration for porphyry deposits in both glaciated and unglaciated terranes. sourced from background rocks.
Por h Tourmaline Worldwide Tourmaline morphology is a significant indicator of grains derived from porphyry systems (Beckett-Brown et al. 2023a, 2023b). These clustered crystals (Fig. 4a, b),

p yl y also described as radiating aggregates of prismatic grains, reflect conditions of formation. This morphology reflects rapid crystallization as a result of pressure release Nz
e i — S e during porphyry formation. Tourmaline in other environments forms more commonly as individual isolated grains that commonly contain inclusions of other minerals >
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Figure 1: World map overlain by the world porphyry database (USGS porphyry database; Singer et al. 2008). Yellow symbols represent porphyry systems that are reported to contain tourmaline and brown

squares represent deposits that do not contain tourmaline. Note how the occurrences of tourmaline correspond to the major porphyry belts and some of the most well-endowed, mineralized porphyries worldwide.
g P P P Jor porphyry porpny Figure 6: Casino stream sediment tourmaline analysis (1 analysis per grain) are plotted on trace-element classification diagram from Beckett-Brown et al. 2023b. Tourmaline grains are

attributed based on their morphology, grey circles are individual tourmaline grains (e.g., Fig. 4c) and yellow circles are clustered tourmaline crystals (e.g., Fig. 4b). Spatial distribution of
samples are shown on figure 7 below.
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bulk stream sediment samples collected in 2017 (Figure from McClenaghan et al. 2023). =-167.8739,55.535,-102.9666,72.0503 [accessed January 24, 2020]
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