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Abstract 

 

Lithium is a cornerstone resource for the energy transition, with its demand projected to grow significantly due to its central role in battery 

technology for renewable energy storage and electric vehicles. A significant proportion of lithium extraction relies on hypersaline brines in 

continental salt lakes, such as the salars of the Andes. However, despite its economic importance, the sources, mechanisms driving lithium 

mobilization, and depositional processes in saline environments remain insufficiently understood, complicating resource planning and 

exploration strategies. This study focuses on the saline lakes of the Ebro Basin, in the Iberian Peninsula, as an analog for lithium accumulation 

in hypersaline settings. Through a multiproxy approach —including sedimentological, geochemical, and limnological analyses of sediment 

cores—we investigate the processes that govern lithium dynamics in these systems. Key factors such as arid climate conditions, weathering of 

basement rocks and the alteration of clays are evaluated for their role in lithium sourcing and enrichment. Our analysis aims to determine 

temporal patterns of lithium accumulation throughout the Late Holocene, quantify lithium budgets, and establish the linkages between 

depositional facies and lithium-grade variations. Identifying the specific sedimentary facies associated with lithium-rich horizons provides 

critical insights for optimizing extraction strategies. Additionally, understanding the interplay between paleoclimate, hydrological conditions, 

and geochemical drivers offers a framework for predicting lithium accumulation in similar environments globally. This research highlights the 

importance of integrating sedimentological and geochemical tools in resource exploration, advancing our ability to meet the increasing demand 

for critical minerals in a sustainable and efficient manner. 


