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The Palaeocene-Eocene Thermal Maximum (PETM; ca. 

55.8 Ma) was an extreme global warming event initiated by a 
substantial release of δ13C-depleted carbon to the ocean-
atmosphere system. It coincided with the opening of the North 
Atlantic and emplacement of the North Atlantic Igneous 
Province (NAIP), causing significant carbon release that 
potentially contributed to the initiation of the PETM.  

One of the best exposures covering the PETM interval is 
found on the island of Fur in northwest Denmark, where a ca. 
60 m thick sedimentary succession of marine clays and 
diatomite with ca. 180 interbedded tephra layers of NAIP 
origin crops out. The section covers the onset-, body-, and 
recovery phase of the PETM (defined by Total Organic Carbon 
(TOC) δ13C analyses), with exceptionally well-preserved 
sediments allowing for a high-resolution multi-proxy 
investigation of the environmental and climatic response to the 
large carbon release. 
 Results from the organic paleothermometer TEX86, 
organic biomarkers, and inorganic geochemical proxies 
indicate significant increases in sea surface temperature and 
ocean anoxia directly following a sharp PETM onset and ash 
deposition. The PETM body is characterised by sustained high 
temperatures, high weathering rates (indicated by an increased 
influx of kaolinite), as well as steadily increasing TOC and 
sulphur concentrations, before all decrease during the recovery 
phase, coinciding with a dramatic increase in ash deposition. 
Our results highlight the rapid environmental response to large 
carbon emissions, and the possible links between the PETM 
and the NAIP. 


