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Hoporue Konnern!

Mbl HaUMHAEM HOBbIN ceMecTp Hallero cemuHapa. lNepsoe 3acegaHne coctomTca 16 ¢pespans, B
yetsepr, B 19.30. Mihai Tomescu npeacrasut goknaa Ha Temy «Evolution and the arrow of time:
bringing paleobotany to the "high table" of evolutionary plant biology». O6paTtute BHMMaHMWe Ha
BeyepHee BpemsaA Hayana. Tesnucbl AOKNaAa — HA BTOPOI cTpaHuue nad-sepcun aToro ob6basaeHUA.
MoAKNHUYMTBCA MOXKHO No ccblnke https://zoom.us/j/9825956451 MoxanyiicTa, B cBoem npodune B
Z00Om YyKa3sbiBanTe GaMuaunIo N Nma.

BecHolM Mmbl HageemcA NpocaywaTb caeayowme Aoknagbl (GopmyanpoBKM Tem npeaBapuUTesbHbIe):
A.B.CtenaHoBa «K Bonpocy o mymudpunumposaHHbIx gpesecmHax», C.C.MonoBa «PekoHCTpyKumA
naneopacTUTesIbHOCTU NPU NOMOLLM KnaccudurKaumm GyHKLMOHANbHbIX TUMOB pacTeHui. UcTopums
MeToAa, MHTepnpeTauma pesynbtatos», A.B.Jlnackas «BepxHetopckas buoctpaturpadumyeckas cxema
Pycckoi nanTbl No AMHOLMCTAM: cocToaHMe, npobaembl», /1.6.flonoBHeBa «3BoAOUMNA U
paltoHMpoBaHWe No3aHemenoBoi ¢aopbl FOpHOI OXOTCKO-YYKOTCKOM NaneodpnopmuctTuyeckomn
nposBMHUKMKM», Su Tao «The evolution of plant diversity in central Tibet», E.M.BypkaHoBa (Tema 6yaet
06bsABNEHA A0NONHUTENBHO).

Mbl byaem pagpl BCeX BHOBb YBMAETb Ha Hallem cemuHape!
C Hanaydwmnmm noxenaHmamm, Hatanba 3aBbAanoBa

P.S. 3anucuK npoweawmnx cemmHapos cmoTpuTte Ha https://www.youtube.com/@paleobotany _seminar



Evolution and the arrow of time: bringing paleobotany to the "high table" of evolutionary plant
biology

Mihai Tomescu

Biological evolution is the history of life and its diversity. As a historical process, biological evolution is
underpinned by contingency — prior states determine the subsequent states —and can be reconstructed
only by following the arrow of time, i.e., by taking a “bottom-up” or upward outlook. Within this
framework, fossils provide the only direct evidence to reconstruct evolutionary patterns and processes,
especially those of deep time. Recognition of this reality drove the “paleobiological revolution”, which
in the 1980s led to the elevation of paleobiological disciplines from a previously perceived status of
“stamp collecting” science to significant players in the efforts to reconstruct the history of life.
However, during the four decades since the paleobiological revolution, neontological disciplines have
slowly reverted, to a great extent, to a “top-down” approach that reconstructs evolutionary pattern and
process using data from the modern biota, and relegates information derived from fossils to the role of
mere checkpoints with no direct bearing on inferences of evolutionary processes or relationships. This
epistemological pattern is conspicuous in the field of phylogenetics, where it has generated a vast body
of literature that is replete with conflicting results and hypotheses. In contrast to phylogenetics, the
field of evo-devo, which addresses the evolution of development and its regulation, has seen preciously
few attempts to compare or integrate inferences of neontological studies with data from the fossil
record. This is at least in part because the methods and epistemological paradigms of paleobiological
studies raise intimidating barriers for those neontologists interested in querying the fossil record, if they
lack extensive training in paleobiology. Thus, while evo-devo studies are ripe for integration of fossils, it
befalls us, paleobotanists, paleontologists and paleobiologists, to lead the integration efforts by shining
the limelight on fossil data in ways that make them meaningful to neontologists. | will discuss three
examples, drawn from work undertaken in my lab on Early Devonian plants, of how integration of data
from fossils informs our understanding of the evolution of plant development. The first example
concerns the anatomy of Psilophyton, which supports a hypothesis on the shared evolutionary origin of
conducting and sporogenous tissues and origination of the former by sterilization of the latter. The
second example reviews the diversity of vascular architectures encountered in the Early Devonian,
which confirm a pattern of early high anatomical disparity and biphasic evolution of disparity in
euphyllophytes. The third example concerns the earliest woody plants, whose anatomy indicates that
the regulatory toolkit responsible for secondary growth was assembled in a modular fashion at the base
of the euphyllophyte clade. These examples will hopefully inspire other paleobotanists to look at the
fossils they investigate also through the broader lens of evo-devo studies.



