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ABSTRACT: The Eocene-Oligocene transition (E/OT: ~34 Ma) is the largest climate transition 
of the past 65 million years. In less than 0.5 Ma, deep-ocean benthic foraminiferal oxygen 
isotope ratios (δ18O) record a large (>1‰) positive step-change, corresponding to a deep-water 
cooling and massive increase in the terrestrial cryosphere, as Antarctic ice sheets grew to a 
continental extent. This coincided with a long-term transition from high to low-pCO2 levels, and 
from a greenhouse (broadly ice free) to icehouse (with polar ice sheets) climate state. Here we 
present new data from the pre-cursor interval, from 2 Ma before the transition through into the 
E/OT, from a continuously cored continental shelf section on the US Gulf Coast. Composed of 
~137 m marine clays of the Yazoo Fm., these yield high quality calcareous microfossil, and 
palynomorph preservation. A new high resolution (~8 ka) fine-fraction (<20µm) bulk carbonate 
stable isotope record has been generated, along with high resolution X-ray fluorescence and 
palynological records. As a result, forty-five dinoflagellate cyst bioevents have been recognized, 
integrated with new age constraints from calcareous nannofossil assemblages and a 
reassessment of the existing radiometric and foraminiferal age control, permitting the 
establishment of a robust and significantly refined age model for the core. Four distinct phases 
were then recognized and dated. The first one involves a strongly negative excursion of the 
δ18O and δ13C, supported by pronounced peaks in the Fe/Si, Fe/Al and Ca/Al ratios, which we 
associated to the initial effects (E/OT first step) of the latest Eocene global regressive trend. 
Palynofacies analysis revealed a considerable increase in terrestrial (phytoclasts) and fluvio-
lacustrine (freshwater green algae) debris, accompanied by a progressive decline in dinocyst 
absolute abundance and modification in dinoflagellate assemblages, from outer neritic to more 
inshore taxa, evidencing a sensitive retreat in the shoreline. A second phase of palynofacies 
and possibly palaeobathymetric changes shows a shift from an inner platform environment to 
more coastal zones. Surprisingly, although almost absent in this range, dinoflagellates present 
little or no change in their ecological patterns, with a predominance of typically outer neritic 
species among the few surviving individuals. The following phase is characterized by the 
predominance of content of marine origin, strongly enriched by reworked material (some 
dinoflagellates and acritarchs). It is noteworthy that no major trend is observed in the isotopic 
and X-ray fluorescence records. Finally, a fourth phase represented by a negative excursion is 
marked by both δ18O and δ13C isotopic records and reinforced by a prominent peak in Ca 
concentration, but without any significant change in the palynofacies model and dinoflagellate 
paleoecology. This is an exceptionally detailed and continuous record of the E/OT from a 
marine shelf environment. Palynomorph data in such an environment, coupled to detailed 
isotope stratigraphy, is a powerful tool for reconstructing the dynamics and timing of eustatic 
sea level change, and from this the dynamics and relationships between ice volume and 
planetary climate. The work was supported by CNPq, National Council for Scientific and 
Technological Development (Brazil). 
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