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___________________________________________________________________________ 
 
Increasing self-sufficiency in terms of critical minerals is in the focus of the mineral strategy of the EU 

and Finland. The aim is to decrease dependency on imports from outside the EU and to ensure own 

production of raw materials for high-technology industries. Metals defined as critical include, for 

example, rare earth elements (REE), antimony, cobalt, magnesium, niobium and platinum group 

metals (PGM), that are used in the electronics industry, smart products, catalytic converters and 

batteries.  

 

In Finland, like in other Nordic countries, there is a significant potential for undiscovered critical 

mineral deposits. However, the exploration is challenging in the recently glaciated terrains with 

continuous till cover and only sparse bedrock outcrops. An ERDF (European Regional Development 

Fund) sponsored project, Automated identification of indicator minerals in the exploration of critical 

minerals (2016–2019) INDIKA, investigated new advanced exploration methodologies in till-covered 

terrains. One of the aims of the INDIKA project was also to improve digital data collection and 

management. Research partners of the project, Geological Survey of Finland, University of Oulu and 

Lapland University of Applied Sciences, worked together with a number of companies operating in 

the mining industry.  

 

Indicator minerals are specific and distinct for certain deposit types. Usually, the indicator minerals 

exist in higher concentrations and more wide spread in glacial sediments than the actual ore 

minerals, thus providing an excellent tool for mineral exploration. Particularly, glacigenic sediments, 

such as till and clays, provide good sample media for indicator mineral based exploration targeting 

critical minerals.  

 

During the INDIKA project a new exploration concept for critical minerals was developed, based on a 

combination of on-site and laboratory methods. The on-site studies covered sample processing and 

mobile analysis techniques, such as pXRF and pXRD, for elemental analysis and mineral identification. 

The laboratory experiments included testing of various types and combinations of sample 

concentration and preparation methods, followed by automated electron optical analysis (FE-SEM-

EDS) of heavy mineral concentrates.  

 

The results demonstrate that the presence of critical minerals and their indicators can be often 

identified already during the field work.  However, detailed laboratory and analytical work is needed 

to confirm the discoveries, to quantify the concentrations of indicator minerals, and to provide 

applicable information for mineral exploration. The results from digital data acquisition and 

management were encouraging. Case studies in northern Finland have proven that the resulting 

concept is effective for finding new sources of critical minerals.  
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