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ver. 4, peer-reviewed by PC| Paleo. DOI: 10.31233/osf.io/nfyc9

Calcareous plankton gives us perhaps the most complete record of microevolutionary changes in the
fossil record (e.g. ; ), but this opportunity is not exploited enough,
as it requires meticulous work in documenting assemblage-level variation through time. Especially in or-
ganisms such as coccolithophores, understanding the meaning of secular trends in morphology warrants
an understanding of the functional biology and ecology of these organisms.

achieve this in their painstaking analysis of two coccolithophore lineages, Cribrosphaerella ehren-
bergii and Microrhabdulus, in the Late Cretaceous of Iran. They propose two episodes of morphological
change. The first one, starting around 76 Ma in the late Campanian, is marked by a sudden shift towards
larger sizes of C. ehrenbergii and the appearance of a new species M. zagrosensis from M. undulatus. The
second episode around 69 Ma (Maastrichtian) is inferred from a gradual size increase and morphological
changes leading to probably anagenetic speciation of M. sinuosus n.sp.

The study remarkably analyzed the entire distributions of coccolith length and rod width, rather than
focusing on summary statistics ( ). This is important, because the range of vari-
). As the

authors discuss, cell size in photosymbiotic unicellular organisms is not subject to the same constraints

ation determines the taxon'’s evolvability with respect to the considered trait (

that will be familiar to researchers working e.g. on mammals ( ; ;

). Furthermore, temporal changes in size alone cannot be interpreted as evolutionary without
knowledge of phenotypic plasticity and environmental clines presentin the basin ( ). The more
important is that this study cross-tests size changes with other morphological parameters to examine
whether their covariation supports inferred speciation events. The article addresses as well the effects
of varying sedimentation rates ( ) by, somewhat implicitly, correcting for the stratophe-
netic trend using an age-depth model and accounting for a hiatus. Such multifaceted approach as applied

in this work is fundamental to unlock the dynamics of speciation offered by the microfossil record.
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A recommendation of Razmjooei and Thibault (2022)

The study highlights also the link between shifts in size and diversity. have pre-
viously demonstrated that these two variables are related, as higher diversity is more likely to lead to
extreme values of morphological traits, but this study suggests that the relationship is more intertwined:
environmentally-driven rise in morphological variability (and thus in size) can lead to diversification. Itis
a fantastic illustration of the complexity of morphological evolution that, if it can be evaluated in terms

of mechanisms, provides an insight into the dynamics of speciation.

References

Aloisi G (2015). Covariation of metabolic rates and cell size in coccolithophores. Biogeosciences 12, 4665-
4692. doi: 10.5194/bg-12-4665-2015.

De Baets K, Jarochowska E, Buchwald Sz, Klug C, and Korn D (In Press). Lithology controls ammonoid size
distribution. Palaios.

Hohmann N (2021). Incorporating information on varying sedimentation rates into palaeontological anal-
yses. Palaios 36, 53-67. doi: 10.2110/palo.2020.038.

Klug C, De Baets K, Kroger B, Bell MA, Korn D, and Payne JL (2015). Normal giants? Temporal and latitudinal
shifts of Palaeozoic marine invertebrate gigantism and global change. Lethaia 48, 267-288. doi: 10.
1111/let.12104.

Love AC, Grabowski M, Houle D, Liow LH, Porto A, Tsuboi M, Voje KL, and Hunt G (2022). Evolvability in
the fossil record. Paleobiology 48, 186-209. doi: 10.1017/pab.2021.36.

Niklas K] (1994). Plant allometry: the scaling of form and process. Chicago: University of Chicago Press.

Payne JL, Boyer AG, Brown JH, Finnegan S, Kowalewski M, Krause RA, Lyons SK, McClain CR, McShea DW,
Novack-Gottshall PM, Smith FA, Stempien JA, and Wang SC (2009). Two-phase increase in the maxi-
mum size of life over 3.5 billion years reflects biological innovation and environmental opportunity.
Proceedings of the National Academy of Sciences 106, 24-27. doi: 10.1073/pnas.0806314106.

Razmjooei MJ and Thibault N (2022). Morphometric changes in two Late Cretaceous calcareous nannofos-
sil lineages support diversification fueled by long-term climate change. PaleorXiv nfyc9, ver. 4, peer-
reviewed by PCl Paleo. doi: 10.31233/0osf.io/nfyc9.

Smith FA, Payne JL, Heim NA, Balk MA, Finnegan S, Kowalewski M, Lyons SK, McClain CR, McShea DW,
Novack-Gottshall PM, Anich PS, and Wang SC (2016). Body size evolution across the Geozoic. Annual
Review of Earth and Planetary Sciences 44, 523-553. doi: 10.1146/annurev-earth-060115-012147.

Tong S, Gao K, and Hutchins DA (2018). Adaptive evolution in the coccolithophore Gephyrocapsa oceanica
following 1,000 generations of selection under elevated COs. Global Change Biology 24, 3055-3064.
doi: 10.1111/gcb.14065.

Weinkauf MFG, Bonitz FGW, Martini R, and Kucera M (2019). An extinction event in planktonic Foraminifera
preceded by stabilizing selection. PLOS ONE 14. Ed. by Rosa R, €0223490. doi: 10.1371/journal.pone.
0223490.

Appendix

Reviews by Andrej Spiridonov and one anonymous reviewer, DOI: 10.24072/pci.paleo.100011.

Peer Community in Paleontology | DOI: 10.24072/pci.paleo.100011 20of2


https://doi.org/10.5194/bg-12-4665-2015
https://doi.org/10.2110/palo.2020.038
https://doi.org/10.1111/let.12104
https://doi.org/10.1111/let.12104
https://doi.org/10.1017/pab.2021.36
https://doi.org/10.1073/pnas.0806314106
https://doi.org/10.31233/osf.io/nfyc9
https://doi.org/10.1146/annurev-earth-060115-012147
https://doi.org/10.1111/gcb.14065
https://doi.org/10.1371/journal.pone.0223490
https://doi.org/10.1371/journal.pone.0223490
https://dx.doi.org/10.24072/pci.paleo.100011
https://dx.doi.org/10.24072/pci.paleo.100011

