The GREENPEG project toolset to explore for buried pegmatites hosting
rare metals and high purity quartz to feed the energy transistion
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GREENPEG, a European innovation project financed by the European HORIZON 2020 programme,
has developed an exploration approach for the discovery of buried pegmatite ores in the form of an
integrated, multi-method, sustainable and economically viable toolset. The toolset consists of a
complementary suite of adjusted conventional and newly invented methodologies and new data
processing approaches optimised for the target size, surface environment, depth, geological setting,
mineralogy, chemistry and petrophysics of pegmatite ore deposits. Its development is based on a
modified genetic model for European pegmatite-type ore deposits by Miiller et al. (2022) and a multi-
scale (province, district and prospect) and multidisciplinary approach. By improving the targeting of
pegmatite deposits, and thus the effectiveness of exploration, the delivered toolset will reduce
exploration time and costs, the level of environmental disturbance from the use of relatively invasive
techniques, and social impacts such as noise. The toolset developed has been adjusted, optimised and
tested for commercialisation under Technical-Readiness-Level-7 conditions in three European
demonstration and exploration brown field sites: Wolfsberg in Austria, Leinster in Ireland, and
Tysfjord in Norway. The toolset encompass a wide array of technologies, including satellite image
processing and both airborne and ground-based geophysics and geochemical approaches and three
new instrumental demonstrations to effectively identify buried (up to 1200 m depth), small (10,000 -
1,000,000 m?) and clustered pegmatite ore bodies. The toolset includes three instrumental
demonstrations comprising the first European EASA certified helicopter-compatible nose stinger
magnetometer which will allow lower altitude airborne surveys down to about 50 m above ground, a
drone-borne hyperspectral imagery system and a piezoelectric spectrometer for rapid and efficient
detection of buried pegmatites. The toolset comprises as well two freely available databases, a
petrophysical database for pegmatite ores and host rocks to adjust parameters of geophysical
exploration methods (Haase & Pohl 2022) and a spectral reflectance database of pegmatite minerals
and ores for satellite image processing (Cardoso-Fernandes et al. 2022). The toolset will be easily
deployable by small and medium sized enterprises and accessible to exploration and mining
companies in “strategic knowledge-based consultancy services”, offered by GREENPEG partners and
as publication during 2024.
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