ANNUAL REPORT ON GEOTRACES ACTIVITIES IN GERMANY
May 1st, 2020 to April 30th, 2021

e Variability in the Arctic deep-sea due to increased particle flux at the margins (Valk et
al.2020)

e Nd isotopes in the North Atlantic highlight the sensitive balance between vertical supply,
horizontal supply and particulate removal (Stichel et al. 2020).
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Mixing relationships between Nd and Hf isotopes and salinity of the Congo River and open
ocean surface waters.

The paper presents the first combined dissolved neodymium (Nd) and hafnium (Hf) isotope and
rare earth element (REE) concentration distributions following the Congo River plume along
its flow path off the West African coast and along a connected offshore latitudinal section at
3°S.



Rahlf, P., Laukert, G., Hathorne, E.C., Vieira, L.H., and Frank, M. (2021) Dissolved
neodymium and hafnium isotopes and rare earth elements in the Congo River Plume: Tracing

and quantifying continental inputs into the southeast Atlantic. Geochimica et Cosmochimica
Acta 294, 192-214.
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Ten experiments were conducted through Drake Passage in the Southern Ocean to test for
phytoplankton growth limitation by iron and/or manganese. Sites with a red label were found
to be iron limited, whilst those with a blue label were found to be manganese limited; split red-
blue label indicates iron-manganese co-limitation, whilst the white label indicates no nutrient
was limiting.

Iron limited sites were generally found nearer to continental shelves (grey contours), where the
supply of both iron and manganese is elevated but removal of iron compared to manganese is
faster. In contrast, in the central part of Drake Passage, deep waters upwell to the surface that
have been isolated from micronutrients inputs for long periods and are highly depleted in
manganese.

Browning, T. J., Achterberg, E. P., Engel, A., & Mawji, E. (2021). Manganese co-limitation of
phytoplankton growth and major nutrient drawdown in the Southern Ocean. Nature
Communications, 12(1), 884. https://doi.org/10.1038/s41467-021-21122-6

GEOTRACES or GEOTRACES relevant cruises

e Research cruise Amazon-GEOTRACES 2 to the Amazon estuarine region approved
(supposed to take place in 2022, will be applied for as GEOTRACES process study) as a
follow-up research cruise to M147 (Amazon-GEOTRACES, GAprl1 in Apr.-May 2018)

e Approval of Polarstern GEOTRACES cruise (section status planned) to the Central Arctic
Ocean for 2024 (“ArcWatch-2")

e Award of cruise RainbowPlume as part of German Corona Cruise Proposal Round. Cruise
will be sailed in period September 2 to October 5, 2021 (RV Meteor) and will investigate



plume geochemistry at Rainbow vent field (mid Atlantic Ridge). PIs Achterberg,
Koschinsky, Browning, Frank. We will apply for GEOTRACES Process Study status.
GP21 section cruise on FS Sonne in the South Pacific Ocean has been re-scheduled for
February-April 2022 (Achterberg, Frank, Koschinsky).

New projects and/or funding

The successor cruise of M147 (GAprll, AMAZON-GEOTRACES) that took place in
spring 2018 in the high-discharge period in the Amazon estuary and plume to study trace-
metal DOM processes and fluxes was approved and is planned for the end of 2022 in the
dry, low-discharge period, but is not yet scheduled. Cruise applicants are Andrea
Koschinsky, Thorsten Dittmar, Martin Frank and Martha Gledhill. This second cruise will
also be applied for as a GEOTRACES process study.

Continued work on development of an improved submersible pump system for all ocean
depths (“Seafeather 10k”) of AWI with company Fielax GmbH (Project funding
contribution of the German Ministry for economy).

Funding from AWI Innovation fund for the development of a clean laser cutting device for
filters and other sample aliquots (“Cleancut”)

Funding contribution from EGU for Geotraces summer school 2021 (had to be postponed
and funding was returned)

GEOTRACES-relevant sampling opportunities on an earlier Polarstern cruise (ArcWatch-
1)

DFG Funding for Jan Scholten (Kiel Uni), Eric Achterberg & Aaron Beck (GEOMAR) and
Walter Geibert (AWI) for two postdocs to conduct Ra, Th and He isotope work on
upcoming GEOTRACES cruise(s).

GEOTRACES workshops and meetings organised

M147 Amazon-GEOTRACES (process study GAprll) online workshop on the 27th
November 2020 organized by Andrea Koschinsky, Jacobs University Bremen; with
participants from several Brazilian universities, GEOMAR, University of Kiel, and
University of Oldenburg. (13 early career researchers involved)

Distribution and impacts of ocean nutrient limitation’, ASLO Summer Meeting 2021 (T.
Browning, E. Bertrand, A. Tagliabue, M. Moore)

GEOTRACES S&I committee meetings were moved to an online format, happening twice
a week since September 2020 in the virtual space.

GEOTRACES summer School planned for summer 2021 had to be postponed to 2022 due
to pandemic situation.

Euromarine funded Foresight Workshop: BioGeoscapes in Europe.
Date: 17th -19th Nov 2021.

Location: Institut Ruder Boskovi¢, Zagreb, Croatia and on-line

Aims: To capitalise on advances in trace element biogeochemistry, -omics disciplines and
modelling approaches in marine science, the foundations of BioGeoSCAPES (a large-scale
coordinated global microbial biogeochemistry program) are currently being laid at the
international level.



The focus of this workshop will be to develop a community within Europe with an interest
in the BioGeoSCAPES program and to develop ideas about how this program might be
implemented across Europe:

The workshop will aim to combine assessment of the “State of the Art” with breakouts and
discussions on the three following themes

-Trace element limitation, distribution, impact, significance
-Role of trace elements in microbial metabolisms
-Making complex interactions tractable

Spaces will be limited, but we do have some funding to support participants from ITC
countries.

Please register your interest in attending the workshop by emailing: c.scape(@geomar.de

Outreach activities conducted

e Press release for Southern Ocean Mn limitation paper.
https://www.geomar.de/en/news/article/neuer-faktor-im-kohlenstoftkreislauf-des-
suedozeans-nachgewiesen

Other GEOTRACES activities

e Intercalibration on dissolved V, Mo, U, Rb, Sr in seawater samples between Jacobs
University Bremen and GEOMAR - in progress

o Sebastian Mieruch-Schniille and Reiner Schlitzer from the Alfred Wegener Institute in
Bremerhaven expanded the webODYV online service for GEOTRACES and added the new
"Data Exploration" tool that allows "ODV-like" interactive analysis and visualization of the
GEOTRACES IDP data inside the users web browser. No data download or software
installation ~ are  necessary. = GEOTRACES  webODV is  available at
https://geotraces.webodv.awi.de/.

New GEOTRACES or GEOTRACES-relevant publications (published or in press)

e Hollister, A., Whitby, H., Seidel, M. Lodeiro, P. Gledhill, M. and Koschinsky, A. (in final
revision): Dissolved concentrations and organic speciation of copper in the Amazon River
estuary and mixing plume. Marine Chemistry

e Andrade, R.L.B., Hatje, V., Pedreira, R.M.A., Boning, P., Pahnke, K., 2020. REE
fractionation and human Gd footprint along the continuum between Paraguagu River to
coastal South Atlantic Waters. Chem. Geol. 532, 1-11. doi:
10.1016/j.chemgeo.2019.119303.

e Behrens, M.K., Pahnke, K., Cravatte, S., Marin, F., Jeandel, C., 2020. Rare earth element
input and transport in the near-surface zonal current system of the Tropical Western Pacific.
Earth Planet. Sci. Lett. 549, 116496. doi: https://doi.org/10.1016/j.epsl.2020.116496.

e Charette, M.A., Kipp, L.E., Jensen, L.T., Dabrowski, J.S., Whitmore, L.M., Fitzsimmon:s,
J.N., Williford, T., Ulfsbo, A., Jones, E., Bundy, R.M., Vivancos, S.M., Pahnke, K., John,
S.G., Xiang, Y., Hatta, M., Petrova, M. V., Heimbiirger-Boavida, L.-E., Bauch, D., Newton,
R., Pasqualini, A., Agather, A.M., Amon, RM.W., Anderson, R.F., Andersson, P.S.,



Benner, R., Bowman, K.L., Edwards, R.L., Gdaniec, S., Gerringa, L.J.A., Gonzdlez, A.G.,
Granskog, M., Haley, B., Hammerschmidt, C.R., Hansell, D.A., Henderson, P.B., Kadko,
D.C,, Kaiser, K., Laan, P., Lam, P.J., Lamborg, C.H., Levier, M., Li, X., Margolin, A.R.,
Measures, C., Middag, R., Millero, F.J., Moore, W.S., Paffrath, R., Planquette, H., Rabe,
B., Reader, H., Rember, R., Rijkenberg, M.J.A., Roy-Barman, M., Rutgers van der Loeff,
M., Saito, M., Schauer, U., Schlosser, P., Sherrell, R.M., Shiller, A.M., Slagter, H., Sonke,
J.E., Stedmon, C., Woosley, R.J., Valk, O., van Ooijen, J., Zhang, R., 2020. The Transpolar
Drift as a Source of Riverine and Shelf-Derived Trace Elements to the Central Arctic Ocean.
Journal of  Geophysical Research: Oceans 125, e2019JC015920. doi:
10.1029/2019JC015920.

Geilert, S., Grasse, P., Doering, K., Wallmann, K., Ehlert, C., Scholz, F., Frank, M.,
Schmidt, M., Hensen, C., 2020. Impact of ambient conditions on the Si isotope fractionation
in marine pore fluids during early diagenesis. Biogeosciences Discussions 2020, 1-39. doi:
10.5194/bg-2019-481.
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Particle Dissolution on the Silicon Cycle in the Central Arctic Ocean. Front. Mar. Sci. 7.
doi: 10.3389/fmars.2020.00202.

Paffrath, R., Laukert, G., Bauch, D., Rutgers van der Loeff, M., Pahnke, K., 2021.
Separating individual contributions of major Siberian rivers in the Transpolar Drift of the
Arctic Ocean. Sci. Rep. 11, 8216. doi: 10.1038/s41598-021-86948-y.
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Stichel, T., Kretschmer, S., Geibert, W., Lambelet, M., Plancherel, Y., Rutgers van der
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Completed GEOTRACES PhD or Master theses (please include the URL link to the pdf file
of the thesis, if available)
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