Fffects of varying Fe & Cu concentrations

UNIVERSITY OF

OXFORD

on phytoplankton growtn

Kristiina Joon, Roxana Shafiee, Prof Rosalind Rickaby

Overview

Iron (Fe) and Copper (Cu) are vital to all phytoplankton in very small concentrations, hence in regions where their availability drops below a certain threshold,
phytoplankton struggle to grow. Recently it has been discovered that in some species that are Fe-limited, the cells substitute the Fe-sites for Cu instead, allowing
them to still function (e.g. Semeniuk et al., 2015). This study is looking at the interplay of varying Fe and Cu concentrations and the resulting growth response in
three species: coccolithophore Emiliania huxleyi, and two diatoms Thalassiosira oceanica and Thalassiosira weissflogii.
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Conclusi

e Open ocean coccolithophore Emiliania huxleyi shows an expected response to the varying concentrations of Fe and Cu.

e Species adapted to different environments show a significantly different physiological response, yet to confirm how and why.

So what? Models used to predict the impacts of future climate change can be adjusted to include to complexities observed in laboratory experiments, making
them more accurate. Copper toxicity data is especially valuable for policy-making to set the bounds of which concentrations are allowed to be released in

rivers/oceans.

Matlab Code
References https://tinyurl.com/y4xdpwm5

b
¢

Semeniuk, D., Taylor, R., Bundy, R., Johnson, W., Cullen, J., Robert, M., Barbeau, K. and Maldonado, M. (2015). Iron-copper interactions in
iron-limited phytoplankton in the northeast subarctic Pacific Ocean. Limnology and Oceanography, 61(1), pp.279-297.

Jeyasingh, P, Goos, J., Thompson, S., Godwin, C. and Cotner, J. (2017). Ecological Stoichiometry beyond Redfield: An lonomic Perspective
on Elemental Homeostasis. Frontiers in Microbiology, 8.

Shafiee, R.,, Snow, J., Zhang, Q. and Rickaby, R. (2019). Iron requirements and uptake strategies of the globally abundant marine
ammonia-oxidising archaeon, Nitrosopumilus maritimus SCM1. The ISME Journal, 13(9), pp.2295-2305.

Earth Sciences

A\ LAIDLAW

This project was possible thanks to the funding from the Laidlaw Scholars’ Programme.

Kristiina.joon@gmail.com




