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Research overview

| am an oceanographer and climate scientist. My research is concerned with understanding how climate-relevant tracers,
such as heat and carbon dioxide, are taken up by, stored within, and transported around the ocean. This is achieved by a
combination of atmosphere-ocean exchange, the large-scale ocean circulation, turbulent ocean dynamics, and
biogeochemical processes. I'm interested in understanding the impact of these processes on the marine environment as
well as Earth's climate more broadly. | use a host of tools in my research, including large-scale numerical simulations,
process models, theoretical ideas, trajectory analysis, and ocean observations.

Qualifications

Doctor of Philosophy, Lagrangian Perspectives on Ocean Ventilation, University of Oxford
Award Date: 7 Dec 2017

Master in Science, University of Leeds
Award Date: 1 Sept 2012

Master of Mathematics, Newcastle University
Award Date: 1 Jul 2010

Employment

UKRI Future Leaders Fellow

School of Earth & Environmental Sciences
University of St Andrews

St Andrews, United Kingdom

17 Sept 2022 ~ 16 Sept 2026

Research outputs

The GFDL-CM4X Climate Model hierarchy, part I: model description and thermal properties

Griffies, S. M., Adcroft, A., Beadling, R. L., Bushuk, M., Chang, C., Drake, H. F., Dussin, R., Hallberg, R. W., Hurlin, W. J.,
Khatri, H., Krasting, J. P., Lobo, M., MacGilchrist, G. A., Reichl, B. G., Sane, A., Sergienko, O., Sonnewald, M., Steinberg,
J. M., Tesdal, J. & Thomas, M. & 8 others, Turner, K. E., Ward, M. L., Winton, M., Zadeh, N., Zanna, L., Zhang, R., Zhang,
W. & Zhao, M., 18 Oct 2025, In: Journal of Advances in Modeling Earth Systems. 17, 10, p. 1-58 58 p., €2024MS004861.

The GFDL-CM4X Climate Model hierarchy, part Il: case studies

Griffies, S. M., Adcroft, A., Beadling, R. L., Bushuk, M., Chang, C., Drake, H. F., Dussin, R., Hallberg, R. W., Hurlin, W. J.,
Khatri, H., Krasting, J. P., Lobo, M., MacGilchrist, G. A., Reichl, B. G., Sane, A., Sergienko, O., Sonnewald, M., Steinberg,
J. M., Tesdal, J. & Thomas, M. & 8 others, Turner, K. E., Ward, M. L., Winton, M., Zadeh, N., Zanna, L., Zhang, R., Zhang,
W. & Zhao, M., 18 Oct 2025, In: Journal of Advances in Modeling Earth Systems. 17, 10, p. 1-46 46 p., €2024MS004862.

Southern Ocean CO,, outgassing and nutrient load reduced by a well-ventilated glacial North Pacific
Shankle, M. G., Macéilchrist, G. A, Gray, W. R., de Lavergne, C., Menviel, L. C., Burke, A. & Rae, J. W. B., 17 Sept 2025
, In: Nature Communications. 16, 13 p., 8279.

Quantifying hydrothermal ammonium mobilization from sediment and implications for the marine biosphere: a case study
from the Guaymas Basin, Gulf of California

Rochelle-Bates, N., Long, A., MacGilchrist, G. A., Teske, A. & Stlieken, E. E., 16 Jul 2025, In: Frontiers in Microbiology. 16
, 15 p., 1523696.



Long term predictability of Southern Ocean surface nutrients using explainable neural networks
Navarra, G. G., Deutsch, C., Mamalakis, A., Margolskee, A. & MacGilchrist, G., 1 Jun 2025, In: Journal of Geophysical
Research: Machine Learning and Computation. 2, 2, 15 p., €2024JH000268.

Water mass transformation budgets in finite-volume generalized vertical coordinate ocean models
Drake, H. F., Bailey, S., Dussin, R., Griffies, S. M., Krasting, J., MacGilchrist, G., Stanley, G., Tesdal, J. & Zika, J. D., 8
Mar 2025, In: Journal of Advances in Modeling Earth Systems. 17, 3, 36 p., €2024MS004383.

Steric sea level rise and relationships with model drift and water mass representation in GFDL CM4 and ESM4
Krasting, J. P., Griffies, S. M., Tesdal, J.-E., MacGilchrist, G., Beadling, R. L. & Little, C. M., 15 Dec 2024, In: Journal of
Climate. 37, 24, p. 6563-6583 21 p.

Future priorities for observing the dynamics of the Southern Ocean
Wilson, E. A, Dove, L. A., Gray, A. R., MacGilchrist, G., Purkey, S., Thompson, A. F., Youngs, M., Diggs, S., Balwada, D.,
Campbell, E. C. & Talley, L. D., Dec 2024, In: Bulletin of the American Meteorological Society. 105, 12, p. E2316-E2323 8

p.

Ross Gyre variability modulates oceanic heat supply toward the West Antarctic continental shelf

Prend, C. J., MacGilchrist, G. A., Manucharyan, G. E., Pang, R. Q., Moorman, R., Thompson, A. F., Griffies, S. M.,
Mazloff, M. R., Talley, L. D. & Gille, S. T., 22 Jan 2024, (E-pub ahead of print) In: Communications Earth & Environment. 5
, 10 p., 47.

Enhanced subglacial discharge from Antarctica during meltwater pulse 1A
Li, T., Robinson, L. F., MacGilchrist, G., Chen, T., Stewart, J. A., Burke, A., Wang, M., Chen, J. & Rae, J. W. B., 13 Nov
2023, In: Nature Communications. 14, 10 p., 7327.

Potential predictability of the spring bloom in the Southern Ocean sea ice zone
Buchovecky, B., MacGilchrist, G. A., Bushuk, M., Haumann, F. A,, Frélicher, T. L., Le Grix, N. & Dunne, J., 13 Oct 2023,
In: Geophysical Research Letters. 50, 20, e2023GL105139.

Freshwater displacement effect on the Weddell Gyre carbon budget
Taylor, B. A., MacGilchrist, G. A., Mazloff, M. R. & Talley, L. D., 26 Sept 2023, In: Geophysical Research Letters. 50, 18,
e€2023GL103952.

Importance of the Antarctic Slope Current in the Southern Ocean response to ice sheet melt and wind stress change
Beadling, R. L., Krasting, J. P., Griffies, S. M., Hurlin, W. J., Bronselaer, B., Russell, J. L., MacGilchrist, G. A., Tesdal, J.-
E. & Winton, M., 16 May 2022, In: Journal of Geophysical Research: Oceans. 127, 5, 33 p., €2021JC017608.

Demons in the North Atlantic: variability of deep ocean ventilation
MacGilchrist, G. A., Johnson, H. L., Lique, C. & Marshall, D. P., 16 May 2021, In: Geophysical Research Letters. 48, 9, 9
p., €2020GL092340.

Locations and Mechanisms of Ocean Ventilation in the High-Latitude North Atlantic in an Eddy-Permitting Ocean Model
MacGilchrist, G. A., Johnson, H. L., Marshall, D. P., Lique, C., Thomas, M., Jackson, L. C. & Wood, R. A., 1 Dec 2020, In:
Journal of Climate. 33, 23, p. 10113-10131 19 p.

Reframing the carbon cycle of the subpolar Southern Ocean
MacGilchrist, G. A., Garabato, A. C. N., Brown, P. J., Jullion, L., Bacon, S., Bakker, D. C. E., Hoppema, M., Meredith, M.
P. & Torres-Valdes, S., Aug 2019, In: Science Advances. 5, 8, 8 p., 6410.

Lagrangian ocean analysis: Fundamentals and practices

van Sebille, E., Griffies, S. M., Abernathey, R., Adams, T. P., Berloff, P., Biastoch, A., Blanke, B., Chassignet, E. P.,
Cheng, Y., Cotter, C. J., Deleersnijder, E., Doos, K., Drake, H. F., Drijfhout, S., Gary, S. F., Heemink, A. W., Kjellsson, J.,
Koszalka, |. M., Lange, M. & Lique, C. & 15 others, MacGilchrist, G. A., Marsh, R., Adame, C. G. M., McAdam, R.,
Nencioli, F., Paris, C. B., Piggott, M. D., Polton, J. A., Ruehs, S., Shah, S. H. A. M., Thomas, M. D., Wang, J., Wolfram, P.
J., Zanna, L. & Zika, J. D., Jan 2018, In: Ocean modelling. 121, p. 49-75 27 p.



High-latitude ocean ventilation and its role in Earth's climate transitions

Naveira Garabato, A. C., MacGilchrist, G. A., Brown, P. J., Evans, D. G., Meijers, A. J. S. & Zika, J. D., 13 Sept 2017, In:
Philosophical Transactions of the Royal Society. A, Mathematical, Physical and Engineering Sciences . 375, 2102, 15 p.,
20160324.

Characterizing the chaotic nature of ocean ventilation
MacGilchrist, G. A., Marshall, D. P., Johnson, H. L., Lique, C. & Thomas, M., Sept 2017, In: Journal of Geophysical
Research: Oceans. 122, 9, p. 7577-7594 18 p.

The Arctic Ocean carbon sink
MacGilchrist, G. A., Naveira Garabato, A. C., Tsubouchi, T., Bacon, S., Torres-Valdes, S. & Azetsu-Scott, K., Apr 2014,
In: Deep Sea Research Part I: Oceanographic Research Papers. 86, p. 39-55 17 p.

Effect of enhanced pCO(2) levels on the production of dissolved organic carbon and transparent exopolymer particles in
short-term bioassay experiments

MacGilchrist, G. A., Shi, T., Tyrrell, T., Richier, S., Moore, C. M., Dumousseaud, C. & Achterberg, E. P., 2014, In:
Biogeosciences. 11, 13, p. 3695-3706 12 p.



