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Introduction VMS Prospectivity Map in Europe Interpretation
Why this matters Legend An explainable, mineral-system-informed ML model
* Europe needs secure, local sources of critical raw @ High prospectivity + low uncertainty reveals new VMS exploration targets at a continental

materials (Cu, Zn, Pb, Au, Ag). — High confidence targets et scale in Europe, while preserving geological
» Current exploration projects are fragmented and High prospectivity + medium s "); interpretability.
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continental-scale prospectivity models are lacking. uncertainty — Promising targets > Important Features Geological Meaning
Objective: Develop a.contine_ntal-scaI? prospectivity | High prospectivity + high uncertainty ' - Proximity to igneous rocks Volcanic activity
model for Volcgnogenl_c Massive Sulphlc_le (VM_S) deposits — Exploration targets . Proximity to siliciclastic sedimentary rocks Sedimentation overlap
in Europe that is explainable and geologically informed. | N . Tectonic plate margin proximity Subduction zones

Medium prospectivity . o

Workflow Depth to Mohorovicic discontinuity Shallow depths
—_— © Low prospectivity Depth to lithosphere-asthenosphere indicate extensional

Mineral systems analysis: Identify regional-scale * Known VMS deposits boundary settings

VMS-forming processes and translate them into and occurrences

mappable geological features Conclusions

* The Identification of metallogenic zones with limited known
deposits highlights promising greenfield exploration
targets at a continental scale.

Positive Unlabelled Training 1 High prospectivity

50% of known deposits were areas align with major
selected as positive training metallogenic belts
samples via farthest-point across Europe
sampling for diversity. l

Input Data: Geological

& geophysical layers « The input features selected through the mineral systems

approach help to identify crustal-scale structures and
tectonic domains associated with ancient submarine

Equal number of unlabeled _ 7 _ _
volcanic activity - a key requirement for VMS formation.

samples were selected using ML Model Training 1000 training &

. . . Decision Tr ing i i
spatially stratified sampling (Decisio ees) sampling iterations : :
per training loop. * More broadly, the framework can be appl_led to other de_posn
types and supports the use of explainable, geologically
informed ML.
Built-in & permutation ' Feature Importance Prospectivity & ofm _ S
feature importance | & SHAPLEY Values Uncertainty Maps | e, |
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