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Independent scientific monitoring of a nodule collector test
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Pre‐prototype nodule collector system Patania II

Aims of the monitoring programme
Scale of impact of the suspended sediment plume


Plume dispersal and sediment deposition



Evolution of physical and chemical characteristics of the plume



Environmental impacts of the plume

Test of plume monitoring plan and sensor technology

© Henko de Stigter

Aims of the monitoring programme
Regional biodiversity and connectivity of species; resilience to impacts


Habitat characterization, natural variability, disturbance effects, temporal evolution



Microbial and micro‐eukaryote communities



Development of techniques for rapid biodiversity assessment



Start of restoration experiment
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Cuvelier et al. (unpublished)

Vanreusel et al. (2016) Sci. Rep.

Aims of the monitoring programme
Integrated seafloor disturbance effects / habitat integrity and ecosystem functions


Effects on sediment biogeochemistry (biogeochemical processes, fluxes)



Effects on microbial ecology and functions



Effects on ecosystem functioning and food web



Sedimentation and bioturbation dynamics



Compaction effects on sediment physical properties

Baseline investigations
• BEL area differs from GER area in environmental variables:
=> investigate possible differences in impacts
• based on available data: reference site similar to trial site
Plan of collector driving path
in an area of 450 x 600 m2
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Baseline investigations
Plume dispersion modelling: probability scenarios
Coarse fraction (300 µm)

Fine fraction (30 µm)

• Based on bottom current time series (month April 2010 - 2018): 6 intervals of 5 days each
• 4 days test + 4 days dispersion

Baseline results
Biology – Macrofauna
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GER higher number of taxa and faunal densities than BEL
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Reference and Trial sites show some differences
BUT: high spatial variability in all sites

Hilario et al. (unpublished)

Baseline results
Biogeochemistry – Organic matter remineralization
Phytopigments

Benthic oxygen consumption
Janssen et al. (unpublished)
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OM composition: high spatial variability within and between sites
Microbial OM degradation: higher rates in GER area compared to BEL area

Layout of monitoring plan
20 platforms with 50 acoustic + optical sensors (intercalibrated to quantify particle concentrations)
Bobo
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Collector tracks and sediment plume dispersal
Collector test areas: BEL 37,000 m2
GER 22,000 m2
Plume deposition area many times larger than test area

Collector tracks and sediment plume dispersal
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Map of AUV survey monitoring the turbidity in the bottom water at 5/10/30 m above seafloor

•

Sediment plume remained close to the seafloor (5‐10 m)

•

Far‐field transport (4 km in 24 h) in low concentrations with bottom currents
Gazis et al. (unpublished)

Spreading
of
particles
Simulation of sediment deposition for 1 year (with collector operation during 50% of the time)
=> Total mined area: 100 km2 sediment discharge rate: 50 kg/s
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Acoustic noise measured by ocean bottom hydrophones
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• Patania II created mainly low frequency noise
(<10 Hz) decaying within ~400 m from source,
possibly seafloor vibrations
=> effects on benthic fauna?
• Higher frequencies (measured up to 2000 Hz)
dominated by support vessel (thrusters)
=> effects to be scaled up to 350 d/a (24/7)
GEOMAR, AWI, NIOZ

Initial results from MiningImpact’s independent scientific monitoring of GSR’s Patania-II trials
 Environmental variables show a high variability on local spatial scale, some evidence for interannual/seasonal
variability.
 Removal of 4-8 cm of sediment surface layer => a dense plume of suspended material forms (not rising higher
than 5-10 m above seafloor) => transported with bottom currents for several km (leaving the surveyed area)
 Redeposition of suspended material visually observed up to 500 m down-stream (inside & next to mined area
redeposition of 2-3 cm)
 Monitoring technology is generally available, but knowledge transfer to industry, standardization,
automatization, robustness is needed
General results of MiningImpact
 Nodule ecosystems support a unique and highly diverse fauna of sessile and mobile species.
 Faunal communities & environmental parameters show a high variability even on very local spatial scales.
 Impacts from small-scale experimental seafloor disturbances on nodule habitat last for many decades and
affected numerous ecosystem compartments and functions.
 Loss of seafloor integrity by nodule and sediment removal reduce population densities and ecosystem
functions.
 Polymetallic nodule mining is expected to remove the biologically active seafloor surface layer and benthic
fauna together with the metal ore on 200-300 km2 large areas per year and per operation.
 Suspended particle plumes will, in addition, blanket the benthic habitat outside the mined areas
=> impact area is larger than the mined area.

