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Figure 5 - Schematic showing the process of mining and mineral processing of spodumene ore. i) Spodumene is blasted and retrieved from underground, ii) material is reduced in size using a jaw crusher, iii) rock chips go through heavy media separator

separating sinks (>2.65 g/cm?®) from floats (<2.65 g/cm?®), iv) rock chips are ground down into powder, v) grains are separated based on size, vi) powder undergoes froth flotation, vii) lithium concentrate powder is recovered, viii) lithium concentrate is ]
hOdS transported to a chemical processing plant. Spd - spodumene, Qz - Quartz, Amp - amphibolite, K-spar - potassium feldspar, Na-spar - plagioclase Cl usions

® Thin section petrography was used to characterize micro SQUI textural relationships (Fig. 2i, ii). ® Thin section petrography and EBSD highlight the symplectic fan textures of micro SQUI.
® Cathodoluminescence (CL) imaging was used to characterize zonation within spodumene grains (Fig. 3 i, ii,
lii, iv).

-sults: LA-ICP-MS ‘sults: Electron Backscatter Diffraction (EBSD)

® CL highlights classic SQUI as a zoned primary crystallization followed by a second generation of micro-SQUI.

e LA-ICP-MS revelead the loss of Mn and Sn, and the enrichment of Cs as a result of this recrystallization.
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Cathodoluminescence Images

i) 89-12B4C2 = " - W i) 24SK F4 . .
R o B, etk v M Thin section petrography revealed that micro SQUI is comprised of radial symplectic intergrowths which commonly show textural evidence of reactive crystallization Methods of symplectite formation
fronts. Complimentary cathodoluminescence imaging revealed that micro SQUI represents a second generation of crystallization that post-dated classic SQUI. LA-
ICP-MS highlighted the geochemical similarity of classic SQUI and micro SQUI. Sample 22 Sll shows the crystallization of micro SQUI generally hosting elevated

levels of Cs and relative depletion of Mn and Sn (Table 1). EBSD results show the strong crystallographic orientation of micro SQUI in radial symplectic fans (Fig. 4
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® Hydrothermal (Spruzeniece et al, 2017)
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o

® Crystallization from a melt (e.g. Hibbard, 1979)

]
Point 6

e Solid-state break down initiated by a P-T change
(e.g. Cruciani et al, 2008)

500 ym

There are multiple methods of symplectite genesis noted to the right. Due to the textural and geochemical relationships described above, post-crystallization
hydrothermal alteration appears to represent the most likely origin of micro SQUI. Hydrothermal symplectites that are visually similar to micro SQUI have been
experimentally recreated by Spruzeniece et al (2017), in support of the hydrothermal symplectite origin.

e Exsolution during cooling (Moseley, 1984)
MS ablation point, Teal = MR LA-ICP-MS ablation point.



