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INTRODUCTION BEDROCK SAMPLING SURFICIAL SAMPLING
Indicator mineral research is currently being undertaken in partnership with the Nova Scotia The bedrock geology and mineralogy of the Brazil Lake LCT-type pegmatite has been A total of 44 bulk till samples were collected from 41 sites for the recovery of Indicator ¥ . | | .
Department of Natural Resources and Renewables at the Brazil Lake lithium-cesium-tantalum (LCT) well studied (Taylor, 1967; Kontak et al., 2003; Kontak, 2006; Kontak and Kyser, 2009). minerals a_nd matrix geochemlstry. Samples sites varied from hand-dug holes, till eavy mineral sample processing
pegmatites in southwest Nova Scotia as part of the Geological Survey of Canada’s Targeted - The pegmatite is hosted within sedimentary and mafic volcanic rocks of Silurian age. eXpOSyreS In borrow pits, eXp_OsureS along local roads, to backhoe trer_]CheS dug on the o
Geoscience Initiative (TGI) program focused on critical minerals. The pegmatites, discovered in 1960, A minimum age for the pegmatite of 395 Ma (U-Pb) is known from tantalite (Kontak et down-ice (squth_—southeast) side _Of both the North and South pegmatites. The surface +
are well known from previous detailed bedrock mapping and surficial studies, and are informally al., 2005). The pegmatite is characterized by coarse crystals of spodumene and til in the region is a stony sand till, locally referred as the Beaver River till. This sandy
named based on their relative geographic positions as the South and North pegmatites. Both K-feldspar, with intergranular spodumene, muscovite, albite, and quartz. There are nature of this till"1s ideal for the recovery of indicator mineral. Till exposed in the
pegmatites are covered by 2-3 m of till except where the South pegmatite outcrops. Spodumene-rich some notable accessory phases including, for example, tourmaline, apatite, tantalite, trenches contained abundant spodumene pebbles and small cobbles, indicating that
boulders are common on the surface of the till down ice of the North pegmatite. For these reasons, beryl, sphalerite, and cassiterite. the local till should display strong indicator mineral and matrix geochemical signatures *
the pegmatites are excellent sites to test indicator mineral exploration methods for Li and associated derived from erosion of the pegmatites. oo
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critical elements (e.g., Ce, Ta). — — = A total of 14 bedrock samples were collected, of these five pegmatite samples were _ _ o _ _ prye—
e e A - ;:::.::..::zi;;,;n;,.;s-__-_w?ff e collected for detailed analyses of potential indicator minerals. These five samples were Two till samples wer_e co!lected at each site, from m(?derately oxidized till, following +
By 1 AT EEE— Y 7 ' e . submitted for disaggregation and examination of minerals to identify the indicator min- _GSC protocols described in McCIengghan et al_. (2020): | oo
¥ e Wi (O 2y g = e - A eral signature of the pegmatite. A preliminary list of indicator minerals includes 1) small sample (~6 kg) for geochemical analysis of the <0.63 mm and 1-2 mm fraction —

N ok 5 e Photo 1. Exposed subcropping surface of the North pegmatite  mid-density (e.g., spodumene, tourmaline, blue apatite) and high-density mineral of the till matrix, SO

(photo courtesy of D. Archibald, St. Francis Xavier University). species (e.g., tantalite, cassiterite, spahalerite). This list is expected to i) large bulk (~15 kg) sample for recovery of indicator minerals from the sand size
e expand as the detailed studies progress. One specific indicator mineral, fraction and pebbles for lithological analysis.

3 w‘/ tourmaline, is found predominantly at the contact of the pegmatite and _ _ _ _ _ * |
‘‘‘‘ - § ¥ 4 the wallrock as mm-cm scale crystals growing perpendicular into The 15 kg till samples were shipped to the commercial heavy mineral processing lab =T T
Be dr;k &“”éed wallrock (see figure to left). Blue apatite crystals (Photo 4a) are found Over:)urcslecg g"g"ggzMa”jghe_”;]egt Lt(_jt-, "lgtztagvé, for reCC:VetLy ?f mlq-Cé?nStlty (Saefgﬁ
Scotia (modified from White, 2010; White predominantly in association with albite, variety clevelandite, or in gravi yt'(t ) 2. -ﬂ. )a?m rtltg -thens'l 3;“( ” I)mmeras a j‘r_e Th 'Cg ggszoo T
et al.. 2012, 2018). Location of stu,dy zones of sacchroidal albite. Grains of tantalite (Photos 3, 4b) can be pegmatites (see flow chart to the right). Minerals are examined in the 0.25-2.0 mm | —
n e found within albite-rich zones as well as along fractures of quartz grains non-ferromagnetic fraction using a binocular microscope, counted, photographed, and TR
i Bl area Is indicated by the red box. (see figure below left). Chemical analysis of indicator mineral will be selected grains removed for mineral chemistry. The <0.25 mm will be examined using i 1) s
" undertaken to help distinguish prospective grains (i.e., sourced from the automated mineralogy methods (Mineral Liberation Analysis) at Queen's University to
Bedrock geology of the Brazil Lake study area (White et al., pegmatite) from background bedrock sources. determine indicator mineral abundances in the finer size fraction.

2012) superimposed on a LiDAR hillshade image (azimuth of

3157) showing the glacially streamlined landscape and the One important aspect of our research is the challenge to identify detrital

] “ .y, In 2021 (green dots) and in 2022 (red dots) around the Brazil o o atite (photo by Chris Beckett-Brown. NRCan photo 2022-586).  unremarkable color, morphology, and moderate density of 3.18 g/cm?, | e g e o= -
N Wi Lake pegmatites (black lines). Regional ice flow directions e AT TR R T T which places it in the mid-density fraction (2.8-3.2 SG). The entire s u
' ) | areindicated by the 2 arrows: 1) older ice flow that shaped W LR ’bp’i | mid-density fraction is challenging to examine because it contains

the local landscape and transported drift and 2) purple
younger, less vigourous ice flow that remobilized debris
material across the tops of the landforms.

significant amounts of other light-coloured minerals (e.g. quartz,
feldspars, apatite, sillimanite). Sillimanite has an intermediate density of
3.24 g/cm® and thus is recovered from both the mid- and high-density
mineral fractions. In photo 4c) and 4d) below, can you tell the difference
between spodumene and sillimanite? Electromagnetic separation of the
mid-density fraction has improved the ability to identify spodumene
e relative to sillimanite. Fluorescence characteristics of spodumene are
i . being tested as a possible defining characteristic.
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Photo 3. Black tantalite, seen here in the North pegmatite, is a a? o CERER A 3

useful indicator mineral of LCT pegmatites that can be recovered Photo 5. Close up photograph showing the stony

from till samples (photo courtesy of Donnelly Archibald, St. Francis sandy nature of the local till (photo by Beth F5 BNt i
McClenaghan. NRCan photo 2022-587). | P |
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