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REDRESS set and apply innovative approaches for upscaling restoration efforts for key deep 

marine ecosystems  in European Seas.

Cold seepsCold-water coral reefs Hard-bottom coral gardens Soft bottom communities
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Areas selected for active deep-sea restoration: 
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The ambition of REDRESS is to:

•identify priority areas for deep-sea restoration to 
support future EU policies and investments; 

•demonstrate the technological readiness for the 
upscaling of deep-sea ecosystem restoration;

•implement low-cost monitoring systems to assess the 
success of deep-sea ecosystem restoration;

•provide the tools needed to empower society and 
governance to support sustainable and effective marine 
restoration activities in the mid- and long-term.



Bottom Longline fishing as the main impact on coral garden communities in the Azores

➢ Defining what constitutes a degraded 
habitat in the deep sea of the Azores? 

➢ Where are they located? 

➢ Which species are most vulnerable? 

Exploração do mar profundo dos Açores para apoio à conservação e gestão

Portugal e o Mar | Telmo Morato, Carlos Dominguez-Carrió & Marina Carreiro-Silva: UNIVERSIDADE DOS AÇORES, PORTUGAL

Portugal e o Mar – Ordem dos Engenheiros, Funchal | 2023 | “O Mar das descobertas”

Ecological Restoration of Cold-water Coral Habitats 

Marina Carreiro-Silva: OKEANOS -  UNIVERSIDADE DOS AÇORES, PORTUGAL

Key Pressure 



www.bioprotect-project.eu

Azores Network of Marine Protected Areas

➢ The Azores Government established the 
largest network of Marine Protected Areas 
of the North Atlantic in October 2024;

➢ It covers 30% of the sea surrounding the 
Azores archipelago, covering 287,000 square 
kilometers;

➢ Half of the network is fully protected, where 
no extraction of natural resources takes 
place. The other half is highly protected.
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Setting 



Transplantation of multiple bioengineering taxa to recover ecosystem functioning

Cold-water corals

Hydroids
Sponges

➢ Cold-water corals – long-lived structural complexity

➢ Hydroids – early colonizers 

➢ Sponges – transfer of organic material to associated fauna

Condor Seamount closed to fishing since 2010, 
part of the Azores Marine Park since 2016
 Area target of restoration: 1 km2
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Setting & Approach

Cold-water corals

Hydroids

Sponges



Transplantation methodologies for the restoration of cold-water corals 

Colonies accidentally captured 
by fishing activities were 
fragmented and kept in 

aquaria before transplanting 
using artificial structures
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Linares et al 2020 MERCES Deliverable 4.3

Setting & Approach



Badminton method with Bio-Liberator release
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Montseny et al. 2020  Aquatic Conservation: Marine and  Freshwater Ecosystems

Challenge: Can we upscale deep-sea restoration in geographical relevant scales?



Cold-water corals

Hydroids

Sponges

Cold-water corals

Viminella flagellum Dentomuricea aff. meteor Callogorgia verticilllata Acanthogorgia armata

Cold-water octocorals

Sponges Hydroids

Phakellia ventilabrum Ircinia dendroides Polyplumaria flabellataLytocarpia myriophyllum

Badminton with Bio-Liberator release
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Challenge: Can we upscale deep-sea restoration in geographical relevant scales?



Challenge: Can we upscale deep-sea restoration in geographical 
relevant scales? Estimated costs:

On day usage of fishing vessel: 1,000-2,500€ (depending 
on vessel size) compared with 15,000-60,000€ for a 
research vessel

Key message:
The involvement of professional fishers in the recovery of 
bycaught corals for replanting them back at sea can 
provide a low-cost alternative to scale –up restoration 
actions 

Restoration workshop with local 
fisherman

Involving fishers to reduce restoration costs
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Challenge: Can we reduce costs of deep-sea monitoring?
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Monitoring platforms: Azor drift-cam

Trials at sea to film the 
deployed organisms 
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Relocated deployed 
organisms

Challenge: Can we reduce costs of deep-sea 
monitoring?

Indicators of restoration success:
• Survival
• Health condition
• Diversity
• Density
• Associated species



Monitoring platforms: Azor drift-cam

Trials at sea to film the 
deployed organisms 
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Challenge: Can we reduce costs of deep-sea 
monitoring?

Estimated costs:
System costs
 15,000€ vs 1-3 M€ ROV

Daily rates of operation: 1,000-3,000€ compared with 
50,000-100,000€ for ROV-support vessels

Key message:
Azor drift-cam is a cost-effective tool for 
deep-sea monitoring
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®Anais Sire de Vilar

Challenge: Can we rear deep-sea corals in aquaria for transplantation?

Key message:
➢ Feasible to rear deep-sea coral 

larvae under ex-situ conditions
      BUT is this a viable option as a 
spin-off business?
➢ After transplantation, time 

required for a mature colony 
is estimated in > 30 years
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Ecological Restoration of Cold-water Coral Habitats 

Challenge: How to take into account climate change impacts? 
Can we identify climate refugia areas for deep sea species?

Sanz-Martin et al 2026

Experiments to determine Temperature Performance Curves  for SDM

➢ Temperature
➢ pH
➢ Oxygen
➢ Calcite/aragonite
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Take home messages

1. Slow natural recovery from impacts because of life history traits such as slow growth, long 
life spans, low fecundity and low settlement and recruitment;

2. Combine different  restoration approaches with natural regeneration (through fisheries 
closures, marine protected areas) at large scales and assisted regeneration at smaller scales

3. Restoration projects require mechanisms that maintain long-term commitment that exceed 
research projects, business and political cycles;

4. Only long-term projects and monitoring programs will reveal the full potential of ecological 
restoration in deep-sea ecosystems; 

5. Ecological restoration timescales may be extremely long
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Project N. 101135492

The REDRESS project (N. 101135492) is funded by the European Union. Views and opinions expressed are however those of 
the authors only and  do not necessarily reflect those of the European Union. Neither the European Union nor the granting 
authority can be held responsible for them.

www.redress-project.eu

Restoration of deep-sea habitats to rebuild European Seas
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