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Introduction 
The JPIOceans project ΨMiningImpactΩ 
aims to assess the long-term impacts 
of polymetallic nodule mining on the 
deep-sea environment. Core to the 
project have been three 2015 marine 
research campaigns, conducted in the 
CCZ and the DISCOL Areas of the 
Pacific Ocean. 
 

The Clarion Clipperton Zone (CCZ) and Peru Basin DISturbance and reCOLonization (DISCOL) nodule fields of the 
Pacific Ocean. The key locations visited with Ψw± {hbb9Ψ ŘǳǊƛƴƎ ǘƘŜ WtLhŎŜŀƴǎ ΨaƛƴƛƴƎLƳǇŀŎǘΨ ǇǊƻƧŜŎǘΦ 

LEFT: Study areas in the CCZ:  APEIs 3 & 6, license  areas  of  
France, Belgium, IOM, Germany and the UK. 
BELOW: Images taken from disturbed regions within the 
CCZ, from months to decades after disturbance 

CCZ License Areas  
& APEIs 

In the CCZ, ΨMiningImpactΩ researchers 
have investigated ecosystem 
biodiversity across productivity 
gradients and species connectivity by 
comparing observations made in a 
number of license areas and APEIs 3&6.  
 
In each study area, the abundance and 
composition of faunal communities, 
biogeochemical functions, and 
oceanographic conditions inside and 
outside of nodule fields, at seamounts, 
and within and surrounding decade-old 
disturbance tracks were analyzed. 
 
 

DEME-GSR, dredge, 8 months 

BGR, EBS, 3 years 

IFREMER, OMCO dredge, 37 years 

DISCOL Experimental area 
In the Peru Basin, a 11-km2 large nodule field 
was ploughed in 1989 to mimic deep-sea 
mining. AUV-based habitat mapping, towed 
camera surveys, box core sampling and ROV 
based in-situ investigations were used to 
investigate long-term changes in microbial and 
faunal community structure, seafloor integrity 
and biogeochemical ecosystem functions. 

LEFT: Map of 78 trawls made across the DISCOL region in 
1989. Experimental work focused on sampling the range of 
ploughed , unploughed and reference areas. 

26-year old plough track (8 m wide) in 
the  DISCOL experimental area. Clearly 
visible in 2015 



Scientific results 
Overview 

o Nodule ecosystems support a highly 
diverse fauna of sessile and mobile 
species. 

o Faunal communities & environmental 
parameters show a high variability  even 
on a very local spatial scale. 

o Benthic fauna communities differ 
significantly between seamounts and 
nodule habitats. 

o Loss of seafloor integrity by nodule and 
sediment removal generally reduces 
population densities and ecosystem 
functions. Biogeochemical 
remineralization processes (see next 
page) and the productivity of the 
benthic community are both impacted 
by nodule removal. 

o Disturbance impacts on nodule 
ecosystems last for many decades, 
affect numerous ecosystem 
compartments and functions. 

Scientific results 
Megafauna abundance CCZ 

Within MiningImpact, faunal abundances were 
compared across license areas in the eastern CCZ 
and APEIs. Normal nodule-covered seafloor was 
observed to have a higher abundance of both 
sessile and mobile fauna than areas with no 
nodule coverage. Revisits to historically disturbed 
areas where nodules were removed from the 
surface showed abundances to remain reduced, 
despite the intervening years όΨǘǊŀŎƪǎΩ below). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Epifauna communities have not recovered in the decade-old 
disturbance tracks (low biodiversity, very low abundances), with 
densities observed in 2015 lower than those observed in association 
normal deep-sea floor in CCZ areas, both those with and without 
seafloor nodule concentrations (Vanreusel et al., 2016, Sci. Rep. 6). 

Scientific results 
Stalked structures 

Within all the nodule abundant ecosystems 
visited within the MiningImpact project, 
stalked biogenic structures have been 
abundant habitat components.  

Within the surveyed locations, a number of 
crinoid, sponge and coral species grow up to 
~1 m above the seafloor on biogenic stalks. 

During life, and  
following death, these  
stalked features provide  
a useful substrate for  
other fauna. 

These stalks are  
commonly removed  
during disturbance  
events. 

 

 

 

Barnacle and ophiuroid 
utilising a sponge stalk in the  

DISCOL region. 

Stalked structures also provide key habitat resources 
for some larger mobile megafauna for periods of 
their lifecycle. Here, an octopod was observed 
brooding eggs on a stalk in the DISCOL area. 

 
 

 

 

 

 

 

 

 

 


