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Previous work and study area

Recently, comprehensive reflectance spectroscopy studies of
Li-minerals and pegmatites in the Fregeneda-Almendra area
showed great potential to discriminate Li-pegmatites using
hyperspectral sensors onboard drones or satellites. In the area,
dykes
psammopelites, ranging from barren pegmatites to highly

several intruded  Neoproterozoic to Cambrian

evolved Li-rich pegmatites. Systematic whole-data of the
pegmatites' host rocks allowed modeling the geochemical haloes
and proceeding with mass-balance quantifications that pointed to
an enrichment of several elements such as Li, Rb, and Cs in the
host rocks.

Methods

Mineral chemistry studies were conducted in thick sections of
the same samples analyzed for whole-rock geochemistry, namely
microprobe analyses of major-elements at University of Oviedo
and LA-ICP-MS analysis of several trace elements (including Li,
Rb, and Cs) at University of the Basque Country. Reflectance
spectroscopy studies (350-2500 nm) were performed in the
respective rock slabs at University of Porto.

First results and future perspectives

There is a very good correlation between the sample averaged
Li, Rb and Cs contents found in micas and the respective whole-
rock data (Pearson r = 0.90, 0.95 and 0.95, respectively). These
contents in micas show a decreasing trend with increasing
distance to the dykes (Fig.1), as observed in whole-rock data.
When looking at Fig.2, both Fe-rich and Al-rich micas define
two compositionally convergent trends towards zinnwaldite. For
the Fe-rich micas, the biotite-polylithionite (SiLi,R*" ;) exchange
vector seems responsible for Li incorporation. However, for Al-
rich micas it is not clear which substitution mechanisms are in
place, and further studies are needed.

Reflectance spectroscopy studies allowed identifying several
minerals, namely: biotite, chlorite, white mica, tourmaline,

montmorillonite, kaolinite, and carbonates. Compositional
changes were identified in white micas and chlorites near the
contact with dykes that will be confronted with the mineral
chemistry results. Lastly, machine learning algorithms will be
used to assess the possibility of using the spectral proprieties of
the host rocks to remotely detect the geochemical halos and,
consequently, buried Li-pegmatites.

Acknowledgments

This study is funded by European Commission's Horizon 2020
innovation program under grant agreement No 869274
(GREENPEG project). FCT also contributed through the projects
UIDB/04683/2020 and UIDP/04683/2020 —ICT.

a < Barren dyke
6000 @ Petalite dyke
@ Spodumene dyke
@  Li-mica dyke
5000
4000 8
£
Q
o
= 3000
a
[m]
2000 a® -
<o
1000
o
< o [
T T T T T T T
0 2 4 6 8 10 12

Relative distance

Fig.1. Relative distance (distance to the dyke/thickness of the dyke) vs.
measured Li content on micas of the metasedimentary host rocks
(averaged by sample).
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Fig.2. Variation of (Fe+Mg+Mn+Ti)/6 vs. ALIV/Altot for the analyzed
micas (all data in a.p.f.u.) showing compositional convergent trends
towards zinnwaldite.
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