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Benthic Ecosystem in the Deep Pacific Ocean
 Nodule ecosystems support a highly diverse fauna

of sessile and mobile species
 Faunal communities & environmental parameters

show high variability even on a local spatial scale
 Species connectivity (across CCZ or Pacific)

largely unknown



 Disturbance impacts on nodule ecosystems last for many decades and
affect numerous ecosystem compartments and functions

 Loss of seafloor integrity by nodule and sediment removal generally
reduces population densities and ecosystem functions, such as
biogeochemical remineralization processes and the productivity of the
benthic community

Marcon & Purser (unpublished)

Biogeochemical activityMegafauna density decrease & community shift

Vonnahme et al. (2020) Science Advances 6 

Increasing seafloor disturbance level

Disturbance effects on fauna



 Spatial and temporal variability depends on benthic fluxes, which recover
on a millenium time scale after the impact

Disturbance effects on fauna

Volz et al. (2020), Vonnahme et al. (2020), Haffert et al. (2020)



• Removal of nodules + 10-15 cm of seafloor
• Generation of sediment plume that will resettle & 

blanket the seafloor
• Discharge of sediment waste from surface platform 

/ riser pipe

 Loss of habitat
 Loss of species & genetic diversity
 Loss of ecosystem structure & functions
 Change of surface sediment characteristics & 

processes

Oebius et al. (2001) DSR II 48 Boetius & Haeckel (2018) Science 359

UNCLOS Article 145
Protection of the marine environment from harmful effects

How much is accetable?

Impacts of Polymetallic Nodule Mining



• Develop + test monitoring concepts and strategies for deep‐sea 
mining operations

• Develop standardization procedures for monitoring and 
definitions for indicators of a good environmental status 

• Investigate potential mitigation measures, such as spatial 
management plans of mining operations and means to facilitate 
ecosystem recovery

• Develop sound methodologies to assess the environmental risks 
and estimate benefits, costs and risks

• Explore how uncertainties in the knowledge of impacts can be 
implemented into appropriate regulatory frameworks

Contributions from MI2
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Working areas: German + Belgian license areas in the CCZ
MI2 field work SO268 cruise in 2019


