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Deep-sea ecosystems threats: Marine Litter
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AClimate change

ADirect human impacts
A Fishing
A Derelict fishing gears
A Pollution

Marine Litter

Persistent solid materials discarded
or abandoned in the marine
environment

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

Long duration
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The importance of deep sea ecosystems

The EU Biodiversity Strategy for 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 COZ2 sinks and attract diverse fauna.




TargetT Deep Reef (1170 in the Annex |l of the Habitat
Directive)

A Cold-water corals characterized byMadreporaoculata and Desmophyllum pertusum

A Deep-water oyster reef built by Neopycnodonte zibrowii and Neopycnodonte cochlear i
. . REAM

A Deep coralligenous formations
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The transnational team led by CNR-ISMAR, and in part-
nership with institutions from Italy, Greece and Spain, is
undertaking a collaborative effort to protect, restore and
improve our understanding about Deep Reefs.

The goal of the project is to contribute to the targets of the
2030 Biodiversity Strategy, particularly to the full imple-
mentation of the EU nature legislation and the protection
and restoration of reef ecosystems and the services they
provide.

With this aim, the main lines of action and the expected
results are the followings:

1. Increase knowledge on the distribution and health sta-
tus of Deep Reefs across the Mediterranean Sea; and
protect them by extending the Natura 2000 network to
2 new deep-sea sites.

2. Apply restoration actions (either active or passive) on
deep reefs that will extend the surface of the target hab-
itats and provide new substrate for reef-forming species.

3. Foster circular economy by engaging local fishing com-
munities in habitat rehabilitation, through the gathering
of marine litter in the areas, and recycling the plastic by
transforming it into fuel for marine transport, using a
prototype developed in this project.

4. Evaluate the effectiveness of the restoration activities
and production of scientific data to enhance the com-
munication with decision-makers and improve natural

resources management and governance.
REAM



The LIFE DREAM transnational
project, involving ltaly, Spain, and
Greece, will target 4 Project Areas
across the Mediterranean Sea

Monopoli shelf and Bari Canyon
(Apulian margin) in the South Adriatic Sea

e Dohrn Canyon (Gulf of Naples)
in the Tyrrhenian Sea

Seco de los Olivos Seamount
in the Alboran Sea

o National Marine Park
of Alonissos Northern Sporades
in the Aegean continental shelf

' are shared through the

» Geoportal




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 reetforming species

Passive restoration : removal of impact to promote natural recovery
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1 - Geophysical mapping and oceanography

2 - Site inspection and habitat exploration

——, ‘;{“‘,,

Active restoration

Priority areas

Favorable geomorphological conditions (slope <15°),
soft sediments, water massesto sustain CWCs,

Close to degradedhabitats;

Enoughspace for 213 EcoReefswith K10 m spacing

Pre-deployment ROVsurveys
Nearby presence of live CWCs,

Motion Reference Units and ROVmounted 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.
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Active restoration 2024in Bari and Dohrn canyons

Bari Canyon: Madrepora oculata, Desmophyllum pertusum i 350 i
700 m

Dohrn Canyon: M. oculata, D. pertusum, Acesta excavata,
Neopycnodonte zibrowii i 350 T 600 m

Impact by marine litter and fishery
Need for restoration strategies to counteract biodiversity loss
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ACTIVE RESOTRATION 2025: DEMETRA25 and BIODREAM25

Opportunistic sessile fauna: Polychaetes and hydrozoans
Vagile fauna: crustacea, Cidaris cidaris
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4 EcoReefs
2 Cameras
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Are we on the right track? :
e

Literature review
A Scleractinian CWCs habitats with
time reference :
A Artificial structures (Manipulative
] 0 1 month. s 4 years 9 years 100 years
exp, platforms oil & gas; wrecks, ®
sensors/instruments) , L.
: . . SN Larcom et al., 2014
A Mediterranean Sea/Atlantic Ocean S i< Larcom et al,, 2014

12 references A 28 records z g o ano ooo @ o 60 e
(1878) 2010 - 2026 H 600 ‘

Castellan pers. comm

Phase O - Initial stage Hiscock et al. 2010

. ; Girard et al., 2016
Biofilm formation & substrate \

bioconditioning

Castellan et al., 2026, E ;0 o
oY O O “----Strong et al., 2023

Phase | - Early stage :
Duncan, 1878

Habitat structural complexity

Opportunistic fauna & initial CWCs j'ogg;etal, 2047

recruitment Gates et al, 2019

Phase Il - Intermediate stage Lartaud et al 201788 ce ~ N Klarsson et al., 2022
(9 7 "-Gates et al,, 2019
Castellan et al.,, 2026

Hi'scock et al, 2010

Established benthic community & CWCs Hiscock et ol T
consolidation

Phase Il - Mature stage

CWCs-dominated community with
structural complexity

Phase 0 Phase | Phase Il Phase IlI




CWCs restorat.i

What worked

Artificial structures can be
used for deep-sea
restoration: colonization by
opportunistic taxa

Deployment method:
EcoReefs still in position

Substrate: pozzolanic cement
suitable for deep-sea fauna
colonization

on: what (seems

What may have not worked
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X Shape of EcoReefs:
|I sedimentation on planar surfaces

I O e
Iron plates: oxidation may x\
interfere with colonization ""]
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Substrate: still none CWCs on
pozzolanic cement
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Castellan et al., submitted
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~ Analysis of sessile fauna
o density vs vagile fauna:
~ Influence on CWCs
development

Modelling hydrodynamics
around EcoReefs: influence
of microcirculation on )

colonizazion

Oceanographic cruise in
2027: 3-yars after



Steps to implement active restoration intervention using artificial reefs on deep-sea stony CWC

Biology/Ecology

Are there information on the
target habitat?
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Surveys and/or literature
review

Define restoration goals

Are restoration goals and
indicators been defined?

-

Restoration actions

Have artificial reef been

/
1
I
1

Deploy artificial structures
(Optional) transplant
habitat-forming species
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Restoration goals

Degradation assessment N

Is the habitat degraded?Are
the degree of degradation and
causes known?

€ 30,000 / survey day

& o,

Support monitoring plans and
conservation measures

Identify areas suitable for CWCs
persistence and artifical
structures deployment

; Site identification .
]

1 : Have areas suitable for CWCs

: ‘_m_ 1 persistence and artifical reefs
1 I
|
I
|
I
1

deployment been identified
by integrating geophysical,
oceanographic, and ecological
information?

24 Monitoring system B
I
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deployed? 5 g
€ 2500/ structure € 1000/ support
€ 12,000 / camera
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Set monitoring system/program
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Conservation X
/
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I .
, Are there conservation
! measures in force? !

Geomoprhology !

{

| [}
I Has the seabed been mapped !
I
I

at high resolution? :

Oceanography )

Are there information on the |

abiotic factors influencing 1
CWCs presence/distribution? :

o e e e o o

%  Monitoring plan \

Are there monitoring system ' 1 : > :
to track restoration process? m ¥ Monitor restoration process !

Castellan et al., submitted

Support development of
conservation measures
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/ == \
/ Conservation |
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€ 30,000/ survey day

Seabed mapping

€ 30,000 / survey day

Data collection

23 survey days = € 690,000
24 EcoReefs = € 60,000

6 tetrapod supports = € 6,000
6 cameras = € 72,000

Tot. = € 864,000

How much does it
Ccost?

23 survey days =

2 PMMMM LUK
SOWERYAIDINY
6 tetrapods supports=
> MMM LUk
>WHEcaldl ¢t Wi
NY qlWl WY MMM

15.36 m? new
substrate



Passive restoration T Marine litter removal protocol
Dohrn Canyon (Gulf of Naples) I i
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Passive restorationt Marine litter removal protocol

Marine litter removal ADLFG removal

High cost High cost

Limited areas of intervention Limited areas of intervention

Need advanced techonology Need advanced techonology

Difficult operation in ML removal 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
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Passive restoration: Protection and Conservation

2000 Sites
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Prevention marine litter removal and circular economy experimer

Within the LIFEDREANMNproject, the Fishingfor Litter modelrepresentsa 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.

@ storage and identification
@ Collection at sea through smart labeling

during fIShIng activities Marine litter (Sum) - Grouped by [Country] and Analyzed by [Litter Type]

=

€) Landing and onshore
delivery

g
~ - - é
@ Closing the loop:
fuel back to fishers /

=

@ Transformation prototype
(pyrolysis and marine fuel ptroduction)

Case Study: Port of Monopoli8
fishing vessels80 days of
operation240 kg of plastic
collected




Prevention: marine litter removal and circular economy experimer

p—— . The LIFE DREAM project is a pilot initiative that transforms mat
S e plastic waste into marine fuel and products for the maritime sect

| © according to circular economy principles. A pyrolysis unit can col
: up to 100 kg of plastic into approximately kioes of fuel.
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Prevention: marine litter removal and circular economy experimer




