
Citation:  Salzmann,  Ulrich,  Strother,  Stephanie,  Sangiorgi,  Francesca,  Bijl,  Peter,  Pross, 

Jorg, Woodward, John, Escutia, Carlota and Brinkhuis, Henk (2016) Oligocene to Miocene 

terrestrial climate change and the demise of forests on Wilkes Land, East Antarctica. In: 

EGU General Assembly 2016, 17th - 22nd April 2016, Vienna, Austria. 

URL:  http://meetingorganizer.copernicus.org/EGU2016/EGU... 

<http://meetingorganizer.copernicus.org/EGU2016/EGU2016-2717.pdf>

This  version  was  downloaded  from  Northumbria  Research  Link: 

http://nrl.northumbria.ac.uk/26472/

Northumbria University has developed Northumbria Research Link (NRL) to enable users to 

access the University’s research output. Copyright © and moral rights for items on NRL are 

retained by the individual author(s) and/or other copyright owners.  Single copies of full items 

can be reproduced,  displayed or  performed,  and given to  third parties in  any format  or 

medium for personal research or study, educational, or not-for-profit purposes without prior 

permission or charge, provided the authors, title and full bibliographic details are given, as 

well  as a hyperlink and/or URL to the original metadata page. The content must  not  be 

changed in any way. Full items must not be sold commercially in any format or medium 

without  formal  permission  of  the  copyright  holder.   The  full  policy  is  available  online: 

http://nrl.northumbria.ac.uk/policies.html

This document may differ from the final, published version of the research and has been 

made available online in accordance with publisher policies. To read and/or cite from the 

published version of the research, please visit the publisher’s website (a subscription may be 

required.)

http://nrl.northumbria.ac.uk/policies.html


Geophysical Research Abstracts

Vol. 18, EGU2016-2717, 2016

EGU General Assembly 2016

© Author(s) 2016. CC Attribution 3.0 License.

Oligocene to Miocene terrestrial climate change and the demise of forests

on Wilkes Land, East Antarctica

Ulrich Salzmann (1), Stephanie Strother (1), Francesca Sangiorgi (2), Peter Bijl (2), Joerg Pross (3), John

Woodward (1), Carlota Escutia (4), Henk Brinkhuis (5,2)

(1) Northumbria University, Faculty of Engineering and Environment, Geography, Newcastle upon Tyne, United Kingdom

(ulrich.salzmann@northumbria.ac.uk), (2) Biomarine Sciences, Institute of Environmental Biology, Faculty of Science,

Laboratory of Palaeobotany and Palynology, Utrecht University, Utrecht, The Netherlands , (3) Paleoenvironmental Dynamics

Group, Institute of Earth Sciences, Heidelberg University, Im Neuenheimer Feld 234, 69120 Heidelberg, Germany , (4)

Instituto Andaluz de Ciencias de la Tierra, CSIC-Universidad de Granada, Granada, Spain , (5) NIOZ Royal Netherlands

Institute for Sea Research, Department of Marine Organic Biogeochemistry, Den Burg, Texel, The Netherlands

The question whether Cenozoic climate was warm enough to support a substantial vegetation cover on the Antarc-

tic continent is of great significance to the ongoing controversial debate on the dynamic behaviour of Antarctic

land ice during the transition from a greenhouse to an icehouse world. Here we present palynological results from

an Oligocene to Miocene sediment record provided by the Integrated Ocean Drilling Program Expedition 318 to

the Wilkes Land margin (East Antarctica). The Oligocene assemblages (33.9-23 Ma) are dominated by pollen and

spores from temperate forest and sub-Antarctic shrub vegetation inhabiting different altitudinal zones. These in-

clude a lowland cold temperate forest with Dacrydium and Lagarostrobos (both common in southern forests of

New Zealand and Tasmania today) and a high altitude tundra shrubland comprising Microcachrys, Nothofagus

(southern beech) and Podocarpaceae conifers. A decline in pollen percentages of Dacrydium and Lagarostrobos

and absence of Proteaceae indicate climate cooling during the late Oligocene (∼25-23 Ma). However, the contin-

uous presence of Lagarostrobos suggests that the full transition to a tundra environment had not yet occurred and

climate on Wilkes Land during the late Oligocene was still warm enough to support forest vegetation in sheltered

areas. Temperature reconstructions derived from the fossil pollen assemblages using the Coexistence Approach

suggest mean annual temperatures (MATs) between 6.7-13.7◦C during the early Oligocene and a drop of mini-

mum MATs to 5.8◦C in the late Oligocene. Pollen of “unambiguous” forest indicators, such as Lagarostrobos, are

absent in the Miocene sediment record (16.2 -12.5 Ma) but temperatures were still high enough (minimum MATs

> 5◦C) to sustain a woody sub-Antarctic vegetation under partially ice-free conditions. Wilkes Land provides a

unique record of Antarctic vegetation change from a subtropical, highly diverse Eocene rainforest to an Oligocene

cold temperate forest and an impoverished Miocene sub-Antarctic shrubland. The pollen record suggests that tem-

peratures were higher than in the Ross Sea region (i.e. Andrill, Cape Roberts) and the Wilkes Land margins were

possibly one of the last refugia for temperate forest taxa on Antarctica during the Late Oligocene.


