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Abstract 

Salt tectonics plays a crucial role in shaping geological landscapes, influencing deformation processes over both historical and contemporary 

timescales. In the Romanian Eastern Carpathians, salt movement has been extensively studied for its significance in both resource extraction 

and hydrocarbon geology. However, a significant knowledge gap remains concerning the timing and rates of salt diapir uplift in humid 

continental climates. This study integrates radiocarbon dating with geomorphological analyses to quantify the Quaternary uplift rates of salt 

diapirs in the region, particularly focusing on the Manzalesti salt diapir, Europe’s largest rocksalt outcrop. By dating vegetal fragments 

preserved in sediment-filled dissolution notches, we provide direct constraints on salt uplift rates over the past ~750 years. Our findings 

indicate average relative uplift rates over the past ~750 years are in alignment with recent InSAR-derived vertical velocities (2018–2022). 

These results mark a significant advancement in understanding the interplay between salt tectonics and surface processes in the Carpathian fold 

and thrust belt. Beyond its geological implications, this research addresses key societal and industrial concerns, including hazards associated 

with salt movement, such as sinkholes and landslides, as well as the potential for salt caverns in energy storage applications, including 

hydrogen storage. The integration of radiocarbon dating with digital outcrop models and InSAR provides a novel approach to assessing salt 

diapir dynamics in the Romanian Eastern Carpathians, contributing valuable data for both scientific inquiry and practical applications in the 

energy transition. 


