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Hydrothermal trace metal fluxes: 
Sources, transport, and impact on global productivity 

Mapping hydrothermal trace metal inputs 

Observations across the southern East Pacific 
Rise documented long-range transport of 
hydrothermal Fe for the first time. 

This work confirmed that previous paradigms 
substantially underestimated the far-field 
influence of hydrothermal Fe emissions, with 
inputs to the ocean interior at fourfold higher 
than previous estimates. 

Resing et al., 2015. Nature, 523, 200-203. 

Understanding the stabilization and 
transport mechanisms for trace 

metals from hydrothermal sources 

Some hydrothermal Fe is precipitated 
near vents, but a substantial portion 
remains in the water column. 

Understanding the organic ligand 
complexation and nanoparticle 
formation that facilitate Fe dispersal 
are necessary to model the 
mechanisms by which vents influence 
global Fe distributions, carbon export, 
and marine ecosystems. 
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Particle anomalies (DNTU) and ORP (AE) above the 
Mariana back-arc. The gray line shows the CTD track 
with diamonds indicating sample locations. 

Wang et al., 2021. Geochim. Cosmochim. Acta, 292, 24-36. 

Modelling the global impact of hydrothermal Fe on the biological pump 
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Modelled impact of hydrothermal vents on 
Fe in the upper ocean (µmol m-2) 
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Modelled impact of hydrothermal Fe on the 
biological carbon pump (mol C m-2 yr 1) 

Our observations of Fe and 
3He are used in recent 
modelling work with 
collaborators revealing the 
important role of 
hydrothermal Fe in driving 
carbon export in the Southern 
Ocean. 

Biogeochemical cycling of Fe: 
Controls on Southern Ocean carbon uptake 

In HNLC waters of the Southern Ocean, macronutrients are abundant but 
inadequate supply of iron limits biological productivity and ocean uptake of CO2 
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A decade of collaboration withnM 
40 US CLIVAR-C0 2 Repeat 

Program mapped various 
ocean tracers that allowed us30 
to investigate controls on 
global Fe distributions. 
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Dissolved aluminum, a tracer 
10 for dust-derived Fe to the 

ocean, highlights low supply to 
Southern Ocean waters.0 

Understanding the Southern Ocean Fe cycle in a changing climate 

Recent work on US GEOTRACES 
cruise GP1 ?-ANT (2023-2024) 
investigates Fe supply from the 
Antarctic continental margin in the 
context of warming Antarctic waters 
and increased ice melt. 

It is critical to understand Fe supply 
and regulation of the ocean
atmosphere balance of CO2 under 
changing environmental conditions. 
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Modelled transport of glacial melt from the 
Amundsen Sea, a supply of Fe and other 
trace elements to the Southern Ocean 

Sampling along recently completed GP17- ANT 
cruise showing the location of major ice shelves 
in the region whose melt rates have accelerated 
in recent decades. 

Large-scale Southern Ocean blooms stimulated by hydrothermal Fe: Informing mCDR 

Upcoming work (2024-2025) will investigate a massive phytoplankton bloom re-occurring along the 
Australian-Antarctic Ridge (MR). 

Chlorophyll a (mg m-3) 

Study sites such as this one have 
been identified as useful natural 
analogs for assessing marine carbon 
dioxide removal (mCDR) strategies. 

Understanding the dynamics of this 
large-scale, reoccurring perturbation 
to primary productivity stimulated by 
natural Fe sources will inform the 
design of proposed Ocean Iron 
Fertilization (OIF) programs. 
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Surface chlorophyll showing annual phytoplankton bloom with 
location of active vent fields KR1 and KR2 along the MR. 

Tagliabue et al., 2022. Front. Mar. Sci .. 
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