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Iron oxides as trace metal carriers
near hydrothermal vents: a potential
indicator for local oceanographic
changes
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Hydrothermal vents release fluids that are often enriched in
reduced iron (Fe), which precipitates as Fe-oxides when mixed
with oxygenated seawater. These iron oxides are known as trace
metal carriers, scavenging trace metals from the water column.
The transport of these Fe-oxides with the plume to nearby (~13
km) sediments could thus result in increased trace metal
concentrations in marine sediments, potentially overprinting
paleoenvironmental proxies, such as vanadium (V) and
molybdenum (Mo). To investigate trace metal accumulations due
to hydrothermally sourced Fe-phases, sediment cores were
recovered along a transect at the northern segment of the East
Scotia Ridge (ESR) and at a southern transect in the East Scotia
Sea during R/V Polarstern PS119 Expedition[1]. The Scotia Sea
is a tectonically active area in the Southern Ocean, with the ESR
characterized by hydrothermal activity, specifically at the most
northern and southern segments. To determine the reactivity of
the Fe-mineral phases, sequential Fe-oxide extractions were
performed and analyzed via Inductively Coupled Plasma Optical
Spectrometry  (ICP-OES) or via ICP Mass

Spectrometry (MS) for some trace metals. Our results show that
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the sediments near the southern segment are dominated by
crystalline Fe-mineral phases, such as magnetite and hematite. In
contrast, sediments at the northern segment are relatively
depleted in these Fe-mineral phases, resulting in overall lower
trace metal concentrations along the northern segment in
comparison to the southern segment. However, trace metal
concentrations increase in a west-to-east direction across the
northern segment. The Antarctic Circumpolar Current moves in a
west-to-east direction around Antarctica and drives the
depositional pattern of vent fluid-derived precipitates in the
Scotia Sea. Deep-water currents mix in the Scotia Sea, forming
intermediate waters that flow towards the North Atlantic. Given
the depositional pattern of vent fluid-derived particles is

generally influenced by circulation patterns, the trace metals
associated with Fe-phases could likely aid with the
reconstruction of local or regional deep-water -circulation
changes.
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