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Pla$num input from German Rivers into the North Sea (cruise M169)

Abstract
Pla$num (Pt) is an emerging cri$cal metal, but the long-term
environmental impacts of anthropogenic Pt remain largely
unknown. We report, for the first $me, Pt input from three
major German rivers (Ems, Weser and Elbe) into the North
Sea. Cruise M169 was conducted in December 2020 in the
southern North Sea, from river endmembers (S = 0.4–0.5) to
the more pris$ne Doggerbank region (S = 33–34). In addi$on,
we followed a 12-h $dal cycle in each of the rivers. We found
all three rivers to be a major source of Pt to the estuary,
reaching a maximum of >6 pmol L-1 in the Weser endmember,
compared to < pmol L-1 to the northwest near Doggerbank. In
general, Pt concentra$ons followed a conserva$ve
distribu$on rela$ve to salinity, although in the Elbe, an ini$al
sharp drawdown at low salinity (S < 1.5) was observed,
indica$ng par$cle adsorp$on and/or colloidal floccula$on. All
samples measured in the North Sea were elevated in Pt
(minimum 0.4–0.5 pmol L-1) rela$ve to open-ocean values
(~0.2 pmol L-1). Further research is needed (e.g., size
frac$ona$on and par$cle analysis) to evaluate the sources of
Pt (anthropogenic vs. naturally occurring) into north German
rivers and North Sea.

Figure 1. Diagram of Pt sources. Pt emerges from road runoff and
sewage, enters rivers, and eventually enters estuaries/oceans, where it
has the potential to be bioaccumulated.

Figure 3 (top): Dissolved (<0.2
µm) Pt (pM) vs salinity in the Weser,
Elbe, and Ems rivers and estuary mixing
zones, as well as the North Sea (S ≥32)
and Doggerbank.

Figure 4 (middle): Dissolved Pt
and salinity plotted against time (h) for
12-h tidal cycles in the Elbe, Ems and
Weser. The vessel stayed in a stationary
location while water was collected.

Figure 5 (bottom): Example
depth profiles from the North Sea,
including Doggerbank and Helgoland.

Group photo from the M169
scien$fic team

Why Pt?
• 80% of Pt mass transfer anthropogenic in origin (Sen and

Peucker-Ehrenbrink 2012)
• Main anthropogenic sources are sewage (cis-pla$n cancer

treatment) and road runoff (cataly$c converters) (Cobelo-
García et al., 2011) (figure 1)

• Pt is known to bioaccumulate (e.g. in mussels) and is toxic in
high concentra$ons (Neira et al. 2015), but the long-term
biological effects remain unknown.
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Figure 2. Dissolved (<0.2 µm) Pt distribution in the southern North Sea and three
German rivers (Ems, Weser and Elbe). Longitude and latitude are shown on the x and y axes.

Cruise M169
• TRAM = Tracing geogenic and anthropogenic cri$cal high-

technology metals in the southern North Sea
• Conducted in the Southern North Sea and 3 major north

German rivers (Ems, Weser, Elbe) (figure 2)

Results
• Surface Pt vs salinity follows a mostly conserva$ve mixing

trend (figure 3); highest concentra$ons in Weser
• In all sta$ons, Pt was elevated rela$ve to Atlan$c (0.2 pM)

(López-Sánchez et al. 2019) and other estuaries (e.g. Soyol-
Erdene and Huh 2012; Pađan et al. 2020; Dang et al. 2022)

• Only the Weser $dal cycle (figure 4) showed significant
correla$on (p<0.05) between salinity and Pt à non-
conserva$ve behavior in the Elbe and Ems?

• Pt depth profiles showed near clear trend, but a Pt signal at
Helgoland was observed, possibly from sediment deposi$on
(figure 5)

Flow-chart of sample collecHon and analysis
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Flow-chart of sampling and analysis
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Conclusion and outlook
• Rivers were shown to be important sources of Pt to the southern

North Sea, most likely from anthropogenic inputs.
• Future studies of Pt closer to poten$al sources (e.g., sewage

treatment plants and roadsides), size frac$ona$on analysis and
comparison to other elements will help track Pt input pathways.


