ANNUAL REPORT ON GEOTRACES ACTIVITIES IN ...
May l1st, 2023 to April 30th, 2024

New GEOTRACES or GEOTRACES relevant scientific results

. Wilson et al. (2024). Global subterranean estuaries modify groundwater
nutrient loading to the ocean
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e (a) Global map of meta-dataset site locations (n=216), including local-scale groundwater
sample size (count) indicated by point size and lithology indicated by shape. Histograms of



log-transformed groundwater (all samples) nutrient concentrations (uM) including (b) DIN
(n=5660), (c) DON (n=1890), and (d) DIP (n=4569). Scatter plots of groundwater (e)
DIN, (f) DON, and (g) DIP concentrations (uM) vs. groundwater sample salinity (note the
different Y-axes). Interactive sample map available at:
https://marineresearch.shinyapps.io/Gobal STE Nutrients/.

The main nutrient sources to the ocean include atmospheric deposition, rivers, and
groundwater. Of these sources, groundwater-borne nutrients transported to the ocean via
submarine groundwater discharge have remained the most uncertain at the global scale.
We quantified global nutrient loading via groundwater by compiling the largest meta-
dataset of coastal groundwater nutrient concentrations available. Dissolved organic
nitrogen was identified as a key component of the groundwater nutrient pool and salinity
and land cover were important drivers of nutrient concentrations. We provide evidence that
nutrients behave non-conservatively in subterranean estuaries resulting in increases in
groundwater inorganic nitrogen and phosphorus but decreases in organic nitrogen. Lastly,
estimates of groundwater nutrient loading suggest submarine groundwater discharge
deliver a similar amount of nutrients to the global ocean as rivers and nitrogen fixation.
Our findings indicate that submarine groundwater discharge is an important source of
nitrogen and phosphorus to the ocean that should be accounted for in nutrient budgets.

GEOTRACES or GEOTRACES relevant cruises

1CRAG (Irish Centre for Research in Applied Geoscience) researchers participated in an
international research expedition CE23011 SiTrAc (Signal Tracking to unveil Arctic
Climate variability to the Arctic) onboard the Celtic Explorer. Chief Scientist, Dr Audrey
Morley (iICRAG@UG), this was a follow up expedition to the 2020 expedition CIAAN
(Constraining the Impact of Arctic Amplification in the Nordic Sea: A biogeochemical
approach).

New projects and/or funding

There were no new projects or funding initiated during the reporting period. A pre-
proposal had been submitted (Dec 2023) to SFI for a new SFI centre focused on the
Marine Environment (FORCE — Future Ocean Research CEntre), in June 2024, SFI
announced that they were delaying making a decision on this until later in 2024.Currently
iCRAG is funded until the end of 2026.

GEOTRACES workshops and meetings organized

There were no GEOTRACES specific workshops run in Ireland during the reporting
period. On January 19, 2024, an IMBER workshop, as part of an EPA/Marine Institute
funded project ‘NUTS & BOLTS’ was held at the University of Galway on the topic of
‘The sustainability of Irish marine transitional zones’ This workshop which included a
presentation on new trace metal data from Irish estuaries and coastal waters which were
collected and analyzed following the GEOTRACES cookbook.

Outreach activities conducted (please list any outreach/educational material available that
could be shared through the GEOTRACES web site) (We are particularly interested in
recordings from webinars from GEOTRACES research)

There were no specific GEOTRACES outreach activities conducted during the reporting
period.


https://marineresearch.shinyapps.io/Gobal_STE_Nutrients/

Other GEOTRACES activities

Prof. Croot is a member of the Chemical Speciation Group — Joint Committee on the
Properties of Seawater (2023-present).

Prof. Croot is an associate member of SCOR Working Group 167 - Reducing Uncertainty
in Soluble aerosol Trace Element Deposition (RUSTED) (2022 — present).

Prof. Croot attended the annual SCOR meeting, held in Guayaquil, Ecuador in October
2023, in his role as Secretary of the SCOR Executive Committee.

New GEOTRACES or GEOTRACES-relevant publications (published or in press) (If
possible, please identify those publications acknowledging SCOR funding)
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. Please indicate if there is any forthcoming or planned GEOTRACES special issue
publication

o There are no forthcoming or planned GEOTRACES special issue publications.

Completed GEOTRACES PhD or Master theses (please include the URL link to the pdf file
of the thesis, if available)

e No GEOTRACES related PhD or Master theses were completed during the reporting
period.

GEOTRACES presentations in international conferences

e There were no specific GEOTRACES presentations at international conferences during
the reporting period.

Submitted by Prof. Peter Croot (peter.croot@universityofgalway.ie)
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