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In the humid-temperate western seaboard of the North Atlantic the roles of climate and culture in 

settlement and lake history are hard to disentangle due to multiple forcing factors. In this study a 

6000 year record from a lake in Ireland (Lough Catherine) is analysed using geochemistry (stable 

isotopes, biogenic silica, XRF), molecular methods (sedaDNA metabarcoding and lipid 

biomarkers), and biological proxies (pollen and spores). We also present a collation of the 

archaeological data, which provides a comprehensive sequence for the major site in the catchment 

(Island MacHugh). Our analysis reveals close tracking of the archaeology by the molecular data 

from later prehistory to the modern period. The development of agriculture from the Late Bronze 

Age into the Iron Age is revealed by sedaDNA of the common agricultural plants and animals as 

well as direct evidence of site occupation in the form of fecal stanols. A second major peak of 

activity occurs in the early Medieval period when the island-site is converted into a defended 

settlement. The authenticity of the sedaDNA data is confirmed by the sedaDNA-estimated date 

for the introduction of exotic species (trees) into the catchment. GAM modelling reveals that the 

lake variables (BSi and stable isotopes) are principally driven by vegetation, which reflects 

human influences on land use rather than climate. The sedaDNA, biomarker and isotope data also 

reveal only weak correlation with climatic factors. In contrast to a deterministic view of climate 

being determinant the controlling factor here is human activity and subsistence culture. 
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