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Records from Atlantic-Tethys demonstrate that mid-Cretaceous “super-greenhouse” was preceded by a time of
unstable climate and oceanography, starting in the Valanginian and culminating in the Aptian and Albian. Sedi-
ments deposited in the deep Tethys Seaway record switches in ocean circulation from black mode to white/green
and to red modes. These changes record variations in deep-water formation and in surface-water productivity and
they are considered as driven by precessional orbital forcing. Superimposed on “pelagic rhythms” are fluctuations
in carbon isotope record. They are controlled by long-term eccentricity cycles and are comparable to Cenozoic
orbital-driven changes in global carbon cycling.
The orbitally modulated carbon-isotope curve is punctuated by several high amplitude (> 1.5 permil) swings
towards positive carbon isotope values, recording major changes in the marine carbon isotope composition and
hence in global carbon cycling. A comparison of the Early Aptian C-isotope event corresponding to Oceanic
Anoxic Event (OAE) 1a with the Valanginian C-isotope event shows differences but also some remarkable
similarities The Aptian C-isotope excursion is preceded by a negative carbon isotope spike recording an extreme
perturbation of the carbon cycle, related to volcanic degassing and/or to methane bursts. A negative spike is not
recorded before the Valanginian C-isotope excursion. The Aptian positive C-isotope excursion following the
negative spike records the response of the global carbon cycle to the initial perturbation triggered by Ontong-Java
volcanism or methane degassing. Parana Continental Flood Basalt formation was proposed as a trigger of the
Valanginian C-isotope excursion even if a corresponding negative C-isotope spike is not observed. Parana
volcanism as a trigger of the Valanginian perturbation is raised to question because new radiometric dating is in
disagreement with current chronology of the carbon-isotope anomaly in the Valanginian. Even if the trigger of
the Valanginian C-isotope anomaly is unknown the response of Valanginian oceanography and climate to initial
C-cycle perturbation is similar to Aptian response pattern. Changes in hydrological cycling, in weathering, and
in quartz sand shedding are recorded in Valangininan and Aptian archives. The Valanginian C-isotope event
was accompanied by anoxia, limited to restricted basins in the Atlantic and western Tethys Oceans, the Aptian
C-cycle perturbation triggered more widespread anoxia of OAE 1a. Drowning of carbonate ramps and choking
of biocalcification is observed in selective neritic and pelagic carbonate settings of both Valanginian and Aptian
age. Biocalcification crises seem to be characteristic for volcanically driven C-cycle perturbations while orbitally
driven low amplitude changes in carbon cycling were not accompanied by biocalcification crises.


