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be at par with calcite
(Buitenhuis et al. 2019)
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E1 Abiotic dissolution & ® Faecal pellet/aggregate : : Dissolution products diffuse from the pteropod shell upward to the bottom waters, but also
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. . . . The predicted seawater calcite supersaturation that surrounds dissolving
downward and sideways, and a halo of calcite supersaturation develops in the porewaters beneath

® dissolution at the seafloor in the the dissolving aragonite. This causes the calcite grains surrounding the pteropod to be partially in
CaCO; burial: 11-12 Tmol yr global CaCO; cycle? contact with supersaturated water, thermodynamically preventing their dissolution, despite the

bottom waters overlaying this sediment being strongly undersaturated with respect to calcite.

aragonite particles at the seafloor could account for some of the calcite
recrystallization occasionally observed on the surface of preserved

foraminifera (Collen et al.,, 1979; Pearson et al., 2015).
Modified by Jordan Stone from Sulpis et al. (2021)
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Simulating the dissolution of CaCO, shells in seawater g8 ®——————————Is the ocean more buffered than we thought?

Aragonite can only play a meaningful role in calcite benthic dynamics via its galvanizing

action if the aragonite flux to and the residence time at the seafloor are high enough.

a)

Simulate the sediment

Calcite spheres + H. inflatus

Mesh:

173978 domain elements
43222 boundary elements
8980 edge elements
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—— Depth profile of aragonite and calcite concentrations, from a guided
research project by Sjoerd van der Kamp (unpublished).
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Locally, aragonite concentrations can be orders of magnitude higher than that of calcite in
the surface ocean. If there is a lot of aragonite in the ocean, there is a lot of mineral ready

to dissolve and neutralize dissolved CO.,.
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but chemically interact with each other.

Calcite dissolution rate
(x107 mol m2s)

-—

Want to know more? Acknowledgements References

We thank Dr. Rosie Oakes at the Met Office and Dr. Osamu Sasaki at the Boeuf, D. et al. Biological composition and microbial dynamics of sinking particulate organic matter at abyssal
Tohoku University Museum for providing CT scans of pteropods and depths in the oligotrophic open ocean. Proc Natl Acad Sci USA 116, 11824-11832,

Preprint foraminifera. We thank Julien Sulpis for his assistance in processing doi:10.1073/pnas.1903080116 (2019).

three-dimensional geometry files. O.S. and J.J.M. were supported by the Buitenhuis, E. T., Le Quéré, C., Bednariek, N. & Schiebel, R. Large Contribution of Pteropods to Shallow CaCO3

describing Dutch Ministry of Education via the Netherlands Earth System Science Export. Global Biogeochemical Cycles 33, 458-468, doi:10.1029/2018gb006110 (2019).
the findings Centre (NESSC). The research work of P.A., and M.W. is part of the

Industrial Partner- ship Programme i32 Computational Sciences for
is online Energy Research that is carried out under an agreement between Shell
and the Netherlands Organization for Scientific Research (NWQO). M.W. Dong, S. et al. Aragonite dissolution kinetics and calcite/aragonite ratios in sinking and suspended particles in
has received funding from the European Research Council (ERC) under the North Pacific. Earth and Planetary Science Letters 515, 1-12, doi:10.1016/j.epsl.2019.03.016 (2019).

N 7 S m VLY, e LV yaveAVAA the European Union’s Horizon 2020 research and innovation programme . . N .
W I 3 D . t . I _I_. g R IO AN AR KN (grant agreement No. [819588]). GM is a Research Associate with the Pearson, P. N., Evans, S. L. & Evans, J. Effect of diagenetic recrystallization on the strength of planktonic
e use d nove , Mmicromertric-scaie redcrive- \ KRR EIXROA, ) o ' S foraminifer tests under compression. Journal of Micropalaeontology 34, 59-64, doi:10.1144/jmpale02013-032
AP )7 Ava, KN Belgian Fund for Scientific Research F.R.S-FNRS. Financial support for the (2015)

transport model combined with 3D, X-ray tomography ¥ e work of GM was provided by the Belgian Fund for Scientific Research . . . . o .
PR F.R.S.-FNRS (project SERENATA, grant CDR J.0123.19). Sulpis, O., Jeansson, E., Dinauer, A., Lauvset, S. K. & Middelburg, J. J. Calcium carbonate dissolution patterns in

S-l-rucll-u res Of nq-l-U rq I CI rq goni-l-e q nd CCI Ici-l-e SheIIS. \ '/"i- / - the ocean. Nature Geoscience 14, 423'428, dOIhttps//dOIOr‘g/lO1038/541561-021-00743-y (2021)

Collen, J. D. & Burgess, C. J. Calcite Dissolution, Overgrowth and Recrystallization in the Benthic Foraminiferal
Genus Notorotalia. Journal of Paleontology 53, 1343-1353 (1979).

Heliconoides
inflatus




