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In this study, we start by reviewing the fundamental differences in past mesopelagic plankton communities under warmer climatic
conditions and show how Earth system modelling of the Biological Carbon Pump (BCP) and associated carbon isotopes has helped
explain these patterns. We then build on this, deliberately using the same model applied to the past, to investigate what changes
may have already occurred since the pre-industrial period as well as illustrate what may happen in the future. We focus in particular
on low-latitude TZ habitats; the high latitude oceans are more strongly affected by vigorous horizontal and vertical mixing processes
that can overprint and obscure the temperature-dependent effects under investigation, as well as generally having a much less
complete paleo record. We contrast past, present and future ocean conditions and critically discuss to what extent observations of
past steady state conditions can be used in inferring impacts in a dynamically changing present and future world. We do not collect
new data for this study, but only apply previously published data with an Earth System Models simulations.

Novel work in this study is the use of an Earth system model to compare past and future warm climates. Included is a summary of
previously studies (published) which involved the sampling and isotopic measurement of planktonic foraminifera from ocean cores.
We did not create new datasets for this study.

we didnt sample anything new for this study

we didnt collect any new data from ocean sediments etc in this study - we applied previously published data to results from an Earth
System Model

no new data of this kind was collected for this study

we didnt collect new data for this study, so this does not apply

we didnt collect new data for this study, but the model code and instructions to re-run our model simulations are available in the
main text. Citations of work where paleontological data was collected are in the reference list and clearly cited

we didnt collect new data for this study




