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The Cretaceous-Tertiary Boundary (KTB) is the most recent of the mass extinction
events recorded on earth history and marked the end of the Mesozoic era. This event
was accompanied with a disturbance of the global carbon cycle due to the disruption
of photosynthesis and the biological pump in the world oceans. Although the recovery
of the carbon cycle to “pre-boundary” conditions has been estimated to have lasted 4
Ma, we still poorly understand the resurgence of primary pro duction and the role of
prokaryotic organisms (without fossil record) as primary producers during this period.

Using a high-resolution geochemical and molecular approach, we studied the recov-
ery of marine productivity and the paleoenvironmental conditions in a coastal-shallow,
high-latitude environment after the bolide impact at the KTB. Samples were obtained
from an expanded section (40 cm) of the “Fish-Clay” at Stevns Klint, Denmark. The
KTB was characterized by a negative carbon isotopic excursion of 0.5%¸ and a sharp



decrease in the CaCO3 content. The first few centimetres of the “Fish Clay” exhibited
a quick recovery ofδ13C, high TOC content, and lowδ15N, most likely indicating the
deposition of autochthonous organic carbon and a low utilization of nutrients accom-
panied by a low fractionation of nitrogen. This pattern was disrupted about 6 cm above
the boundary where TOC decreased sharply, accompanied by a continuous increase in
CaCO3 content and an enrichment ofδ15N up-section, indicating an increased utiliza-
tion of nitrogen by primary producers. Our biomarker data showed a predominance of
bacterial markers (hopanes) during the deposition of the first 7 cm of the “Fish Clay”,
indicating the presence of a prokaryotic-dominated ecosystem. The contribution of
eukaryotic biomarkers (steranes) increased slowly after a minimum at the KTB and
reached maximum throughout the top of the “Fish Clay”. Taking into account previous
calculations of the deposition of the KTB clay (10± 2 x 103 years), we will discuss
this rapid ecological turnover between prokaryotic and eukaryotic organisms after the
KTB and the possible role of coastal areas on the recovery of primary production in
the world oceans.


