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ÅClimate change
ÅDirect human impacts
ÅFishing
ÅDerelict fishing gears
ÅPollution

Deep-sea ecosystems threats: Marine Litter

Marine Litter
Persistent solid materials discarded 
or abandoned in the marine 
environment

Physical damage by entanglement, 
smothering, abrasion, breakage, 
necrosis, and suffocation

Long duration



The importance of deep sea ecosystems
TheEU Biodiversity Strategyfor 2030 promotes the recovery of biodiversity in Europe's
natural ecosystems by extending conservation networks, preventing and reducing
human impacts and restoring degraded natural heritage. Deep-sea reefs are
ecologically important benthic habitats that act as CO2 sinks and attract diversefauna.



Target тDeep Reef (1170 in the Annex II of the Habitat 
Directive)

Å Cold-water corals characterized by Madreporaoculata and Desmophyllum pertusum
Å Deep-water oyster reef built by Neopycnodontezibrowii and Neopycnodontecochlear
Å Deep coralligenous formations







Active and passive restoration: waste removal and artificial 
reefs
Restoration to reduce human impacts and accelerate habitat recovery:

Active restoration : use of 3D structures such as underwater 
farms/nurseries that mimic natural bioconstruction for the growth of 
deep coral reef-forming species

Passive restoration : removal of impact to promote natural recovery



Priority areas

Favorable geomorphological conditions (slope <15°),
soft sediments, water masses to sustain CWCs;

Close to degradedhabitats;

Enoughspace for 2т3 EcoReefswithӄ10 m spacing

Pre-deployment ROVsurveys

Nearbypresenceof live CWCs;

Motion Reference Units and ROV-mounted sonar
to check slope and identify obstacles.

Post-deployment ROVsurveys

Verify the stability and the correct positioning of the
EcoReefs, high accuracy georeferencing;

Record the initial conditions for long-term monitoring;

Deployment of camera supports close (about 1 m) to the
structures for long-term monitoring of colonization.

Active restoration  



Bari Canyon: Madrepora oculata, Desmophyllum pertusumï350 ï
700 m

Dohrn Canyon: M. oculata, D. pertusum, Acesta excavata, 
Neopycnodonte zibrowiiï350 ï600 m

Active restoration 2024 in Bari and Dohrn canyons

Impact by marine litter and fishery

Need for restoration strategies to counteract biodiversity loss

Bari Canyon: 

12 EcoReefs

3 Cameras

Matal plates Ą

Material preference 

Dohrn Canyon: 

16 EcoReefs

3 Cameras

Matal plates Ą

Material preference 

Coral fragments Ą

Transplantation



Convegno Scientifico | 19 Å 21 Maggio 2026

Università degli Studi di Napoli Federico II

ACTIVE RESOTRATION 2025: DEMETRA25 and BIODREAM25 
Opportunistic sessile fauna: Polychaetes and hydrozoans

Vagile fauna: crustacea, Cidaris cidaris



DREAM CRUISE 10/08  - 01/09 2024 Seco de los Olivos ICM-CSIC

4 EcoReefs
2 Cameras



Convegno Scientifico | 19 Å 21 Maggio 2026

Università degli Studi di Napoli Federico II

Are we on the right track?
Literature review

ÅScleractinian CWCs habitats with

time reference

ÅArtificial structures (Manipulative

exp, platforms oil & gas; wrecks,

sensors/instruments)

ÅMediterranean Sea/Atlantic Ocean

12 referencesĄ 28 records

(1878) 2010 - 2026

Phase 0 - Initial stage

Biofilm formation & substrate 
bioconditioning

Phase I - Early stage

Opportunistic fauna & initial CWCs 

recruitment

Phase II - Intermediate stage

Established benthic community & CWCs 
consolidation

Phase III - Mature stage

CWCs-dominated community with 
structural complexity



Castellan et al., submitted

CWCs restoration: what (seems to have) worked, what may have not and whatôs next

Analysis of sessile fauna 

density vs vagile fauna:

Influence on CWCs 

development

ìőċƣќƚШŰĲǂƣ

Oceanographic cruise in 

2027: 3-yars after

Modelling hydrodynamics 

around EcoReefs: influence 

of microcirculation on 

colonizazion

Deployment method: 

EcoReefs still in position

What worked

Artificial structures can be 

used for deep-sea 

restoration: colonization by 

opportunistic taxa 

Substrate: pozzolanic cement 

suitable for deep-sea fauna 

colonization

What may have not worked

Iron plates: oxidation may 

interfere with colonization

Shape of EcoReefs: 

sedimentation on planar surfaces

Substrate: still none CWCs on 

pozzolanic cement



Castellan et al., submitted

How much does it 
cost?

23  survey days = 
ΣΦΜΜΜΜШқ
ΞΠШEĦŸÅĲĲŉƚӀШΣΜΜΜΜШқ
6 tetrapods supports= 
ΣΜΜΜШқ
ΣШĦċůĲƖċƚШӀШΤΞΜΜΜШқ
ÑŸƣШӀШΥΣΠΜΜΜШқ

15.36 m2 new 
substrate



Dohrn Canyon (Gulf of Naples)

Passive restoration тMarine litter removal  protocol



Marine litter removal
Disadvantages
High cost
Limited areas of intervention
Need advanced techonology
Difficult operation in ML removal 

Passive restoration тMarine litter removal  protocol

ADLFG removal
Disadvantages
High cost
Limited areas of intervention
Need advanced techonology
High risk in ROV entangelment

Advantages
Precise intervention 

Pressure reduction on smal scale areas
Study marine litter and habitat relation



Protection and Conservation - New Natura 2000 Sites
CANYON OF BARI-
CONTINENTAL PLATFORM
IN FRONT OF MONOPOLI

CANYON DHORN



PA2 Ɖ Dohrn Canyon (Gulf of Naples)

New Natura 2000 sitesљ?ĲĲƓ-water black ĦŸƖċũШŉŸƖĲƚƣњ

Passive restoration: Protection and Conservation - New Natura 
2000 Sites



Prevention: marine litter removal and circular economy experiment

Within the LIFEDREAMproject, the Fishingfor Litter model representsa key
pillar of the circular economy initiative. Fishermencollect plastic waste
duringtheir regularfishingactivities,store it separatelyon board,anddeliver
it to port, where it is transformed into marine fuel through a pyrolysis
prototype.

Case Study: Port of Monopoli8 

fishing vessels80 days of 

operation240 kg of plastic 

collected



The LIFE DREAM project is a pilot initiative that transforms marine 
plastic waste into marine fuel and products for the maritime sector, 

according to circular economy principles. A pyrolysis unit can convert 
up to 100 kg of plastic into approximately 50 litres of fuel.

ALMERIA - SPAIN

VOLOS-GREECE

ISCHIA ISLAND -ITALY

Prevention: marine litter removal and circular economy experiment



Prevention: marine litter removal and circular economy experiment


