
Metal-Rich Iron-Manganese 
Oxyhydroxide ConcretionsOxyhydroxide Concretions

Martin Liira, Johanna Maria Ojap, Aivo Lepland, Sten Suuroja, Markus Ausmeel, Krete Roopõld 
Beata Szymczycha, Wei-Li Hong, Michael E. Böttcher, Joonas Virtasalo, Hannah Mikenberg, Atko 

Heinsalu, Vladimir Karpin

CRM, Tallinn 07.October 2024



Iron-Manganese Oxyhydroxide Concretions

- Globally occurring 
- Oceans, shallow šelf seas, 

temperate climate lakes
- Sedimentary bodies 

~14 cm

- Sedimentary bodies 
- Primarily composed of iron 

and manganese compounds
- Chemo(bio)genic 
- Round or crust-like shapes 
- Changing redox conditions

Modified after Hein et al. 2013~1 m
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Modified after Wasiljeff, 2005 and Glasby, 1997 Modified after Jakobsson et al., 2019



Iron-Manganese concretions
distribution and types

Suuroja et al., 2018
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• Hydrous Mn-oxide, Birnessite

• Fe amorphous
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