
 
 

Delft University of Technology

Response of Late-Eocene warmth to incipient glaciation on Antarctica

Vermeulen, Dennis; Baatsen, Michiel; Heydt, Anna von der

DOI
10.5194/egusphere-egu24-5826
Publication date
2024
Document Version
Final published version
Citation (APA)
Vermeulen, D., Baatsen, M., & Heydt, A. V. D. (2024). Response of Late-Eocene warmth to incipient
glaciation on Antarctica. Abstract from EGU General Assembly 2024, Vienna, Austria.
https://doi.org/10.5194/egusphere-egu24-5826

Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright
Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without the consent
of the author(s) and/or copyright holder(s), unless the work is under an open content license such as Creative Commons.

Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.

This work is downloaded from Delft University of Technology.
For technical reasons the number of authors shown on this cover page is limited to a maximum of 10.

https://doi.org/10.5194/egusphere-egu24-5826
https://doi.org/10.5194/egusphere-egu24-5826


EGU24-5826, updated on 12 Mar 2024

https://doi.org/10.5194/egusphere-egu24-5826

EGU General Assembly 2024

© Author(s) 2024. This work is distributed under

the Creative Commons Attribution 4.0 License.

Response of Late-Eocene warmth to incipient glaciation on
Antarctica

Dennis Vermeulen1

, Michiel Baatsen

2

, and Anna von der Heydt

2

1

Delft University of Technology, Hydraulic Engineering, Environmental Fluid Mechanics, Netherlands

(d.h.a.vermeulen@tudelft.nl)

2

Institute for Marine and Atmospheric Research Utrecht, Utrecht University, Netherlands (m.l.j.baatsen@uu.nl)

The Eocene-Oligocene Transition is marked by a sudden δ

18

O excursion occurring in two distinct

phases: a precursor event at 34.15±0.04 Ma and the Earliest Oligocene oxygen Isotope Step at

33.65±0.04 Ma. These events signal a shift from the warm Late-Eocene greenhouse climate to

cooler conditions, with temperature decreases of 3-5 °C, and the emergence of the first continent-

wide Antarctic Ice Sheet (AIS). Despite clear evidence from proxy data, general circulation models

(GCMs) struggle to replicate this Antarctic transition accurately, failing to capture the shift from

warm, ice-free to cold, glaciated conditions. Even with unrealistically low pCO

2

levels, Late-Eocene

Antarctic summers in GCMs remain too warm and moist for snow or ice to survive. This study

evaluates CESM1.0.5 simulations conducted by Baatsen et al. (2020), using a 38 Ma geo- and

topographical reconstruction, considering different radiative (4 pre-industrial carbon levels (PIC)

and 2 PIC) and orbital (present-day insolation and low Antarctic summer insolation) forcings. The

climate is found to be highly seasonal, characterised by hot and wet summers and cold and dry

winters. While reduced radiative and summer insolation forcing weaken this seasonality, the

persistent atmospheric circulation still impedes ice sheet growth by limiting summer snow

survival. For that reason, a new simulation is conducted with regional, moderately-sized ice sheets

imposed on the continent, in order to investigate their stability and their influence on the

atmospheric circulation. These ice sheets demonstrate self-sustaining and even expansion

potential under 2 PIC and low summer insolation conditions. However, correlating resulting

temperature and precipitation patterns with proxy data proves challenging, given the absence of

terrestrial proxies. Extended simulations with coupled GCM-ISM models are therefore

recommended, allowing for more dynamic atmosphere-ice-ocean-vegetation feedback

mechanisms and dynamic radiative and orbital forcing.
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