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The Pliensbachian-Toarcian warming

Late Pliensbachian cryosphere? Early Toarcian hyperthermal event

errar LIF

% Upper Pliensbachian glendonite (Rogov et al., 2021) o CIE records (according to Remirez and Algeo, 2020)
e Evidence for major eustastic changes (Krencker et al., 2019) e Organic rich facies (according to Them et al., 2017)

Pliensbachian-Toarcian paleogeographic map, modified from Dera et al. (2009)



Low latitude geochemical records
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Building a polar record A
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Pliensbachian-Toarcian paleogeographic map, Early Toarcian paleogeography of eastern Siberia
modified from Dera et al. (2009) (Modified from Zverkov et al., 2021)



Late Pliensbachian, Harpax calcite
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Harpax laevigatus
(Tyung River, Upper Pliensbachian)
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LOWER TOARCIAN

Latest Pllensbachlan, glendonite interval
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Jenkyns Event (T-OAE), aragonite bivalves
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Comparison with the western Tethys

Siberian composite section W. Tethys record
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Take home message

Near freezing temperatures (0 to 5° C) recorded in U. Pliensbachian Harpax shells.

Warm polar temperatures (7 to 18° C) recorded from aragonite shells from the Latest
Pliensbachian glendonite-bearing strata and throughout the Jenkyns event.

Regional depletion in 180 relative to the hypothetic global ocean during the Jenkyns event

Polar warming between 12 and 5° C between Late Pliensbachian and Early Toarcian, 5-7° Cat
low latitudes

Uncertainties in temperatures linked to both seasonal biases and preservation of the
aragonite shell A ..

Coming data (belemnite and organic geochemistry) should help to address these issues and
refine the age model.



References

1. Dera, G., Brigaud, B., Monna, F., Laffont, R., Pucéat, E., Deconinck, J.-F., Pellenard, P.,
Joachimski, M. M., and Durlet, C.: Climatic ups and downs in a disturbed Jurassic world,
Geology, 39, 215-218, https://doi.org/10.1130/G31579.1, 2011.

2. Fernandez, A., Korte, C., Ullmann, C. V., Looser, N., Wohlwend, S., and Bernasconi, S. M.:
Reconstructing the magnitude of Early Toarcian (Jurassic) warming using the reordered
clumped isotope compositions of belemnites, Geochimica et Cosmochimica Acta, 293, 308-
327, https://doi.org/10.1016/j.gca.2020.10.005, 2021.

3. Ferreira, J., Mattioli, E., Sucheras-Marx, B., Giraud, F., Duarte, L. V., Pittet, B., Suan, G., Hassler,
A., and Spangenberg, J. E.: Western Tethys Early and Middle Jurassic calcareous nannofossil
biostratigraphy, Earth-Science Reviews, 197, 102908,
https://doi.org/10.1016/j.earscirev.2019.102908, 2019.

4. Ruebsam, W., Reolid, M., Sabatino, N., Masetti, D., and Schwark, L.: Molecular
paleothermometry of the early Toarcian climate perturbation, Global and Planetary Change,
195, 103351, https://doi.org/10.1016/j.gloplacha.2020.103351, 2020.

5. Ullmann, C. V., Boyle, R., Duarte, L. V., Hesselbo, S. P., Kasemann, S. A, Klein, T., Lenton, T. M.,
Piazza, V., and Aberhan, M.: Warm afterglow from the Toarcian Oceanic Anoxic Event drives the
%%z%es%ofzggce)p-adapted brachiopods, Sci Rep, 10, 6549, https://doi.org/10.1038/s41598-020-

7-6, .

6. Zverkov, N. G., Grigoriey, D. V., and Daniloy, |. G.: Early Jurassic palaeopolar marine reptiles of
Siberia, Geol. Mag., 158, 1305-1322, https://doi.org/10.1017/S0016756820001351, 2021.



