Dominant dextral to sinistral coiling change in planktic foraminifer Morozovella during the Early Eocene Climatic Optimum in

the Atlantic Ocean
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Coiling direction is a basic characteristic of trochospiral planktic foraminifera
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evolution or environment, they remain scarcely discussed. Here we present
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Site 1051. A-B: cartoons showing spiral view of sinistral (A) and dextral (B) coiled Morozovella crater. C-D: sinistral and dextral
Morozovella formosa. E-F: sinistral and dextral Morozovell aragonensis. G-H: Cartoons of sinistral (G) and dextral (H) coiled
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view. I-J: sinistral and dextral coiled Morozovella marginodentata. K-L: sinistral and dextral coiled Morozovella crater. Scale bar:
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We selected three widely separated Ocean Drilling Program (ODP) Sites in
the Atlantic Ocean: the subtropical Site 1051, the equatorial Site 1258 and
the temperate South Atlantic Site 1263 (Fig. 2). The surface-dwelling genus
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Morozovella is of particular interest because it dominated tropical- ,
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permanent decline in abundance and taxonomic diversity at the start of the
EECO (Luciani et al., 2016 ClimPast; 201/ Paleoceanography,; 2017b

PALEOMAP AT ca 50 MA http://www.odsn/de/services/paleomap.htmi GloP/aCha; D’Onofrio et al. 2020 Geosciences (Fig. 3).
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At all ODP sites investigated, morozovellids display a dominant dextral coiling preference during the interval preceding the EECO. However, all species became, at all sites, prevailing sinistral within the EECO (Figs. 4, 5). Specifically, the switch from dominant dextral to sinistral coiling occurred at all sites ~ 300 Kyr after the K/X event (~52.8 Ma). The coiling switch occurred

~550 kyr to ~650 kyr after a distinct drop in abundance. We provide therefore evidence of a coiling variation during the warmest interval of the early Paleogene. Our records highlight that the recorded coiling variations might provide a biostratigraphic tool for correlation of early Eocene marine strata
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the interval pre-shift (Fig. 6A) dominated by DX forms, SN morphotypes occupied a lower position in the mixed-layer with respect to the DX forms.
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Interestingly, during the coiling switch (Fig. 6B) we observe a reversal situation, i.e., SN morphotypes moved higher in the mixed-layer. After the
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coiling shift, in the interval of dominant SN morphotypes (Fig. 6C), the position of the two morphotypes in the mixed-layer changes according to the
§ different species. Specifically, M. formosa SN is higher at Site 1263 whereas M. crater SN results in a lower position with respect to DX morphotypes at

both sites. M. aragonensis SN and DX proved to be at similar position at Site 1258. Intriguingly, SN M. crater and SN M. aragonensis show higher
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H-1=ETM2 (C24r-H8)

degrees of resilience because in the post-shift interval (Fig. 6C) they returned to stay deeper with respect to the DX forms. By contrast, M. formosa,
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that disappeared during the EECO, probably had lower degrees of flexibility as SN coiled forms maintained a higher mixed-layer habitat during the
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Our present data cannot validate or disprove this idea, but should stimulate renewed thought on the matter.




