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Project description: The world needs to increase adoption of renewable energy sources to achieve 
a 40% reduction in CO2 emissions by 2030 as required by the Paris Agreement. To meet this 
challenge will require the phasing out of fossil fuels and the adoption of carbon free energy sources 
including, solar, wind and tidal. While the generation and storage for energy from these sources is 
carbon free, each of these technologies require large quantities of rare earth elements (REE) and 
critical metals (CM). In Europe to date, exploration for traditional economic REE deposits, such as 
carbonatite igneous deposits and laterites, has been unsuccessful. The EU, UK, and world remain 
reliant on China for as much as 90% of the world’s current supply. A key step to transition the UK to 
a fossil free and low carbon economy is securing a reliable source of these elements, this includes 
identification of new REE and CM economically viable deposits within the UK economic zone. 

Presently the BGS has identified the exploration of nodular zone Palaeozoic sedimentary 
deposit in central Wales and the hydrothermal enrichments associated with the North Pennies 
mineralization zones of the Alston Block as two of the primary zones with potential within UK 
economic zone for REE and CM. This project aims to identify and quantify the potential 
unconventional REE and CM deposits of the hydrothermal systems associated with the Weardale 
Granite (North Pennine Batholith) and Silurian-Ordovician turbiditic-hemipelagic enrichment zones 
within central Wales. The PhD student for this project will: 
1. Use data from the BGS and Environment Agency to establish the concentrations and geographic
extent of the North Pennine hydrothermal and central Wales Enrichment Zones
2. Identify the paleogeographic context in which the mineralization associated with the Weardale
Granite and Silurian-Ordovician turbiditic-hemipelagic enrichment zones within central Wales were
formed.
3. Identify areas for outcrop and field work to map the geologic context and for additional sample
collection for geochemical analysis.
4. Improve our knowledge of REE and CM enrichment processes and to predict possible enrichment
zones associated with the UK batholiths.

The knowledge gained from this project will identify the extent and economic feasibility of 
North Pennine hydrothermal and Central Wales sedimentary deposit for REE and CM extraction 
expanding our knowledge of unconventional REE and CM deposits. If successful, this project could 
help the UK and Europe identify and develop their first economical REE deposits. 

Stated link to CDT theme:  Sustainable Mining and Mineral Extraction; exploration for resources 
critical to renewable energy sources and the development of sustainable resources 
Any Additional Research Costs: no additional coast above the RTGS budget required 

Has access to data been secured? Data will be access via the BGS geochemical and core material 
databases along with primary  

Career routes:  
Resource exploration and estimation, environmental consultancy, academic, geologic surveys, 
resource management 


