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The well-known problems  
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• Mn-nodule mining will remove the top 10-20cm 
• The mining vehicle will compact the sediment 
• ‘Scars’ caused by the mining will remain visible and different for a long 

time 
• A sediment plume will be created by the vehicle and the discharge 

water 
• Sediment settling will occur in non-mined areas 
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What is the impact on the ecosystems? 
• Functions of the benthic ecosystem concerning the neigbouring benthic 

ecosytems 
•                                                   … concerning the pelagic ecosystem 
•                                                   … concerning regional/global 

biogeochemical cycles 
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The not so well known implications  

Direct impact on the ecosystem 
• Can the ecosystem recover, and if yes, how fast? 

 
Compaction by the mining-vehicle 

• consequences for biogeochemical processes? 
• consequences for ‘re-colonization’? 
 

Fate of the sediment plume 
• Sediment will be distributed/deposited - where, 

how fast and how much? 
• What are the implications of the increased 

turbidity and deposition within the mined and 
non-mined area? 
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Technologies for plume tracking 

• Hydroacoustics is very sensitive to particles in the water column 
o multibeam, singlebeam or ADCP are ideal for larger scales and 

longer distances 
 
 

• Optical single-spot measurements are precise and quantitative  
o OBS, transmissiometer, in-situ grain size analyses, particle 

cameras 
 
 

• Optical mapping visualises extent of blanketing and impact on the 
environment 
o AUV-based mapping     



AUV bathymetry 
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• High-resolution hydroacoustic 

method 

• needed to predict and quantify 

sediment deposition 

• Common technology, but 

processing demands some 

expertise 

• needs to be acquired anyhow 



AUV optical imagery 
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• Common technology, but 

processing demands expertise 

• needed for many things 

The better the equipment is, the easier is the 

processing, and the better are the results. 
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CCZ: Plume experiment 

Epi-benthic sledge as 

‚disturber‘ 



CCZ: Plume experiment 

Bottom 

current 
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CCZ: Plume experiment 
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• The actual sediment 

deposition depends on local 

bathymetry 

• Three years later, the Mn-

noduels where NOT covered 

anymore  



Greinert - Elaboration of a Belgian policy for DeepSea Mining; #20 

DISCOL: Plough mark observations 

„DISturbance and ReCOLonozation 
Experimet“  

year phase cruis
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0 F-M 
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ploughing SO61 

0 M 1989 1. post impact 
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0.5 S 1989 2. post impact 
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3 F-M 

1992 

3. post impact 
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1996 

4. post impact 

study 

SO10
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26 A-O 

2015 
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SO24

2 



Greinert - Elaboration of a Belgian policy for DeepSea Mining; #21 

DISCOL: Plough mark observations 

A: ships bathymetry 

B: AUV bathymetry 

C: AUV sidescan 

D: AUV optical imagery 

E: ground truth sampling 
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Deciphering the plough track sequence allowed to model 

the sediment blanketing in relation to the real current 

diretions at that time. 

DISCOL: Plough mark observations 
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DISCOL: Plough mark observations 
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Summary 

• The overarching consequences of Mn-nodule deep sea mining are 
known 
 

• The spatial impact of the sediment plume is limited to a ‚small‘ area 
 

• We have all technologies at hand to perform detailed studies and be 
prepared for monitoring deep-sea mining activities. Truly quantitative 
analyses  still need to be further developed and tested 
 

• The same data acquired for resource assessments are also needed 
for environmental impact assessments 
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Conclusions and next steps 

Despite increased knowledge several topics need further investigation: 
• What is the true spatial extent, thickness and the cumulative effect of 

the sediment plume?   -> A real mining scenario is needed and 
planned for 2019  
 

• What is the sediment burden deep-sea organisms can tolerate on 
short and longer time scales?   ->  Ecosystem scientists need to 
provide numbers about min/max grain size, accumulation over time, 
… 
 

• A benchmarking model for sediment spreading needs to be 
developed and agreed on jointly by science and industry 
 

We have to accept that an impact will occur, clear thresholds beyond 
which the ecosystems is not able to fulfill its services anymore need to 

be established 
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Ideas for an independent monitoring 

 
• Establish a Monitoring Fund at ISA, which is used for independent 

monitoring through international research centers 
 

• These independent research centers should get full access to all data 
 

• Responsibility for monitoring specific license areas rotates among 
involved research centers 
 

• Results of monitoring are made public every year  
 

• Some guarantees need to be given to the industry 
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DISCOL: Plume experiment 


