
  



3RD  Crossing the Palaeontological - Ecological Gap – Vilnius, 28th-31st August 2023 

            2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cover Design: Kristina Girčytė 

Layout: Simona Rinkevičiūtė 

Logo: Monika Jasnauskaitė  

Editors: Andrej Spiridonov, ORCID 0000-0002- 8773-5629 

              Eduardas Budrys, ORCID 0000-0001-5965-5210 

              Darja Dankina, ORCID 0000-0001-6226-881X  

              Simona Rinkevičiūtė, ORCID 0000-0001-7782-7469 

 

Copyright © 2023 [Authors]. Published by Vilnius University Press.  

This is an Open Access article distributed under the terms of the Creative Commons 

Attribution Licence, which permits unrestricted use, distribution, and reproduction in any 

medium, provided the original author and source are credited.  

 

The bibliographic information of this book is available in the National Bibliographic Databank 

of the Martynas Mažvydas National Library of Lithuania (NBDB).  

ISBN: ISBN 978-609-07-0906-1 (digital PDF)  

DOI: https://doi.org/10.15388/Proceedings.2023.35  

 

© Vilnius University Press, 2023  

9 Saulėtekio Av., III Building, LT-10222 Vilnius  

info@leidykla.vu.lt, www.leidykla.vu.lt/en/  

www.knygynas.vu.lt, www.zurnalai.vu.lt  

https://doi.org/10.15388/Proceedings.2023.35
http://www.leidykla.vu.lt/en/
http://www.zurnalai.vu.lt/


3RD  Crossing the Palaeontological - Ecological Gap – Vilnius, 28th-31st August 2023 

            5 
 

Organisers 

 

 

Scientific Committee 

 

Prof Dr Andrej Spiridonov (Vilnius University, Lithuania) 

Dr Eduardas Budrys (Nature Research Centre, Lithuania) 

Dr Darja Dankina (Vilnius University, Opole University, Portugal) 

Dr Neringa Gastevičienė (Nature Research Centre, Lithuania) 

Dr Laura Gedminienė (Nature Research Centre, Vilnius University, Lithuania) 

Dr Agnė Venckutė-Aleksienė (Nature Research Centre, Lithuania) 

 

Organising Committee 
 
Prof Dr Andrej Spiridonov, Chairman (Vilnius University, Lithuania) 

Simona Rinkevičiūtė, Vice Chair (Vilnius University, Lithuania) 

Dr Darja Dankina, Secretary (Vilnius University, Opole University, Portugal) 

Liudas Daumantas (Vilnius University, Lithuania) 

Dr Neringa Gastevičienė (Nature Research Centre, Lithuania) 

Dr Laura Gedminienė (Nature Research Centre, Vilnius University, Lithuania) 

Dr Eduardas Budrys (Nature Research Centre, Lithuania) 

Kristina Girčytė (Vilnius University, Lithuania) 

Dr Miglė Stančikaitė (Nature Research Centre, Lithuania) 

Dr Agnė Venckutė-Aleksienė (Nature Research Centre, Lithuania)  



3RD  Crossing the Palaeontological - Ecological Gap – Vilnius, 28th-31st August 2023 

            6 
 

 

 

 

Partners 

  

https://www.transmittingscience.com/
https://www.lgt.lt/index.php/en/
https://www.geobaltic.lt/en/
https://geoconsulting.lt/en/
https://www.geotestus.lt/
https://www.paleosoc.org/
https://vertpaleo.org/
https://www.lmt.lt/en
http://sons.lt/
https://www.govilnius.lt/
https://v2023.palaeovc.org/


3RD  Crossing the Palaeontological - Ecological Gap – Vilnius, 28th-31st August 2023 

            36 
 

MEGACLIMATE CAUSED TRANSITIONS AND MULTISTABILITY IN 

MACROEVOLUTIONARY DYNAMICS OF LARGE MAMMALS 

 

S. Bekeraitė, R. Stankevič, K. A. Haaga, I. Juchnevičiūtė, A. Spiridonov 

 

On multi-million-year timescales, the climate system of the Earth exhibits complex 

wandering behaviour. We investigated the evolutionary impacts of long-term climate 

change by analysing the dynamics of Cenozoic mammal evolution, looking for the 

presence of state transitions, 

multiple stable equilibrium states and their association with long-term climate 

evolution.  

We performed Bayesian modelling of Artiodactyla, Carnivora and Perissodactyla 

evolutionary histories. Then we used causal inference methods in order to test the 

information-theoretic extent of associations between the climate and mammal 

diversity levels. We then employed recurrence plot analysis of the species richness 

time series, identifying the main transitions and regimes in large mammal evolution. 

Joint recurrence plots of diversity-Cenozoic oxygen isotope record as well as 

recurrence quantification analysis were used to further investigate the coupled 

dynamics of climate and mammal evolution.  

We found that several transitions between different states of the long-term climate 

evolution correspond to subsequent transitions and multistable states of diversity. 

The evidence for 

the main climate transitions is recovered from joint recurrence states of diversity time 

series alone, indicating coordinated phase space behaviour of three different 

mammalian orders and climate. The diversity fluctuations increased in amplitude 

during the Coolhouse regime in Oligocene and Miocene, with the diversity evolution 

entering an unprecedented trajectory during the Icehouse climatic state of Plio-

Pleistocene.  

Phase space-based analyses suggest that mammal diversity evolution has been 

coupled with the dynamical state of paleoclimate on multi-million-year timescales. 

The presence and stability of transient diversity equilibrium states depends on the 

underlying climate regime. 
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