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A wide range of sedimentary processes can contribute to the formation of hemipelagic 
limestone-marl alternations as a consequence of astronomically driven short-term climate 
change (Milankovitch cycles). The aim of this work is to decipher the environmental factors that 
governed the formation of three early-middle Eocene hemipelagic successions of the Basque-
Cantabrian Basin using a comprehensive set of physical and geochemical data (bed thickness, 
mineralogy, %CaCO3, δ13C and δ18O). The results show that the significance of several 
environmental processes varied depending on the paleogeographic setting of each site and 
the eccentricity-modulated precessional seasonality. In Sopelana, which corresponded to an 
open marine starved basinal setting, limestones were formed as a consequence of high pelagic 
carbonate productivity during warm and sluggish oceanic circulation conditions; conversely, 
marls accumulated when pelagic carbonate productivity decreased during cooler temperature 
and greater water mixing. In the Gorrondatxe submarine fan fringe, marls accumulated when 
high annual seasonality led to significant continental rainfall and runoff, producing the dilution 
of pelagic carbonate sedimentation by terrigenous supplies. In the Oyambre upper slope marls 
also accumulated when annual seasonality was maximum, as pelagic carbonate productivity 
decreased due to both the expansion of low-salinity waters on the ocean surface and the 
increase in continentally derived nutrients, which caused seawater conditions detrimental for 
calcareous plankton. In all three, limestones accumulated when boreal summer at aphelion 
caused low annual seasonality, which allowed relatively stable conditions to prevail. At 
minimum eccentricity, when precession-driven seasonality contrast was subdued, changes 
in pelagic carbonate productivity were significant in the three sections. On the contrary, at 
maximum eccentricity, when seasonality peaked due to summer occurring at perihelion, the 
effects of other environmental processes, such as continental or oceanic currents, became 
relevant. However, the influence of these processes was minimized when summertime 
coincided with aphelion at maximum eccentricity and seasonality was weakest.

 


