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Platinum-group element (PGE) deposits are typically
associated with intraplate (e.g. plume-derived) magmatism
and thick continental cratons [1]. While crustal magmatic
processes ultimately underpin the mineralisation process, it is
unclear what dictates the fertility of mantle-derived magmas
(according to starting composition and melting conditions).
For example, subduction may enrich the sub-continental
lithospheric mantle (SCLM) in precious metals via
magmatic/metasomatic processes [2] and contaminate
magmas that ascend from mantle plumes. Such
contamination is expressed in the geochemistry. In the North
Atlantic Igneous Province (NAIP), magmas systematically
decrease in Pt/Pd with time [3], which is proposed to reflect
the shifting geodynamic environment (and consequent
changes in metal budget) of the melting environment across
the transition from continental to oceanic rifting. We explore
if the Parana-Etendeka Large Igneous Province (PELIP) in
the South Atlantic, which displays a similar geodynamic
development, also carries this distinctive Pt/Pd trend.

The integration of dimensionality reduction (Principal
Component Analysis and t-SNE [4]) and machine learning
algorithms (MLA; by k-means clustering) into the analysis of
the NAIP geochemical data set further supports the role of
SCLM in PGE concentrations. This study shows that Pt and
Pd are independent variables that are disassociated from all
other major and trace elements (which would otherwise be
interpreted in terms of magmatic fractionation via partial
melting/crystallisation). We present new MLA analysis of a
larger data set from the PELIP to test variations and
clustering in the geochemistry, assess if a similar decoupling
of Pt and Pd occurs, and test the spatial controls on this
disassociation.
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