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New GEOTRACES or GEOTRACES relevant scientific results

Olivelli and co-authors (2023, see reference below) present total dissolvable lead (Pb)
concentrations and isotope compositions for 23 surface waters collected in 2011 along a
latitudinal transect offshore of the South American coast from Punta Arenas to the Equator (Leg
3 of the Dutch GEOTRACES GAO2 section). They reveal that the mean Pb concentrations in
the surface waters of the western South Atlantic Ocean decreased by 34 % between the 1990s
and 2011. Pb isotope compositions also show a shift towards a more natural Pb isotope signal:
2011-samples show that natural Pb sources contributed 36 + 6 % of the Pb present in western
South Atlantic surface waters, while it was 24 + 4 % in 1996.

As for the preceding work of the same team in the North Atlantic (Bridgestock and al, 2016 -
read the science highlight here: https://www.geotraces.org/testament-of-environmental-
policies/) these results evidence the positive effect of environmental and health policies that
banned the use of leaded gasoline in South America since the 1990s.

Figure UK-1: Top panel: Map of sampling
locations (triangles) along GEOTRACES GA02
Leg 3, and surface currents (green arrows) in
South Atlantic Ocean. Bottom panel: three-
isotope plot showing the Pb isotope composition
of the samples analysed in this study (triangles),
historical samples (circles) and potential
sources of Pb from Africa and South America
(coloured fields). The mixing envelope between
the inferred anthropogenic and natural
endmembers shows that anthropogenic Pb is still
predominant, but there is relatively more natural
Pb in the 201 1-samples than in those from 1996.
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Tagliabue and co-authors (reference below) bring together new year-round observations and
modelling of the ocean iron cycle as part of the GEOTRACES process study GAprl3 to assess
the prevailing conceptual understanding of how ocean dissolved iron is regulated. They find
that the changes in dissolved iron observed over the year are not consistent with prevailing
control by ocean iron binding ligands. Instead, a new model is advanced that emphasises the
cycling of colloidal iron phases, out of equilibrium with iron binding ligands that fuel a hitherto
not well acknowledged authigenic particulate iron phase.

When represented in a global model, this new understanding permits a better reproduction of
observed dissolved and particulate iron data, as well as the seasonal dynamics across dissolved,
particulate and ligand bound iron phases. This introduces the production of dissolution of
authigenic mineral iron as a critical determinant of the ocean inventory of iron in the ocean.

Tagliabue, A., Kristen Buck , Laura Sofen , Benjamin Twining , Olivier Aumont , Philip Boyd
, Salvatore Caprara , William Homoky , Daniela Kénig, Rod Johnson , Daniel Ohnemus ,
Bettina Sohst , Peter Sedwick. Authigenic mineral phases as a driver of the upper ocean iron
cycle. Nature (Accepted, In press).

GEOTRACES or GEOTRACES relevant cruises

e PS132, September 2022, Bremerhaven — Cape Town, Aerosol chemistry and surface waters
Th isotopes

e DYI157 (AMT30), Feb — Mar 2023, Falkland Islands — Southampton, ditto (both as part of
the NERC-funded ThorMap project)

o Forthcoming PICCOLO project to seek GEOTRACES process study

New projects and/or funding

e NERC funding project: Silicon Cycling in Glaciated Environments (SiCLING). This will
start in Feb 2024, with fieldwork in Svalbard and West Antarctic Peninsula.

GEOTRACES workshops and meetings organized
o UK GEOTRACES Townhall strategy meeting conducted June 28th

e Arianna Olivelli*, Rhiannon Jones*, Amber Annett, Oscar Branson, Suzanne Robinson*,
and Hana Jurikova convened Session T3: “Chemistry of nutrients, trace elements and their
isotopes in the Ancient, Modern and Future Oceans” at the Challenger 150 Conference
(London, September 2022).



Outreach activities conducted

e Olivelli, A. Lead in the ocean: pollution, policies and dynamics. Invited talk at the

Environmental Network of the UK Department for Transport.
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Completed GEOTRACES PhD or Master theses

e Margot Debyser 2023 (University of
Edinburgh): https://era.ed.ac.uk/handle/1842/39796
e Daniela Koenig 2023 (University of Liverpool):

GEOTRACES presentations in international conferences

Olivelli, A., Murphy, K., Rehkdmper, M., van de Flierdt, T., Weiss, D. (2022). Lead
concentrations and isotope compositions of surface waters from the western South Atlantic
Ocean. Challenger 150 Conference

Invited Keynote W. Homoky: “The unreconciled significance of terrigenous iron supply for
the ocean carbon cycle” at 2022 Goldschmidt Conference: Session 12a: The interplay


https://era.ed.ac.uk/handle/1842/39796

between terrigenous fluxes and the biological pump as reflected by trace elements and their
isotopes in the oceans, Hawaii, USA.
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