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WELCOME 
Danovaro R. – MERCES Coordinator 

The project MERCES “Marine Ecosystem Restoration in Changing European Seas” 
aims at innovating marine research for the ecological restoration of marine 
ecosystems. Pilot studies and new experiments are being undertaken in shallow and 
deep-sea habitats to define the best protocols for marine habitat restoration.  

One of the challenges of the project is to promote marine ecosystem restoration 
within the Society for Ecological Restoration (SER), which is the most important 
initiative globally in this field. At present, SER is mostly focused on restoring terrestrial 
ecosystems. In this regard we are very grateful to Jordi Cortina-Segarra (SER-Europe) 
and James Aronson (SER-International) for providing their great experience to the 
MERCES project in developing restoration initiatives in the marine realm.  

In September 2018 at Reykjavik (Iceland), some results from the MERCES project were 
presented to the SER-Europe conference on “Restoration in the era of climate 
change”. In September 2019, at the 8th World Conference on Ecological Restoration 
in Cape Town (South Africa), the SER will hold a conference entitled “Restoring land, 
water and community resilience”. MERCES scientists will present their most recent 
results in a special session on “Marine Ecosystem Restoration in Changing Seas”. The 
planned contributions are: 

• The MERCES project: Marine Ecosystem Restoration in Changing European Seas by 
Roberto Danovaro et al. 

• Marine restoration and MERCES key habitats/species: approaches, timescales, 
bottlenecks and up-scaling by Chris Smith et al. 

• Success stories in restoration actions across coastal-marine ecosystems: the 
potential for synergies by Simonetta Fraschetti et al.  

• Principles and key concepts for ecological restoration in the deep sea by Telmo 
Morato et al. 

• Effects of marine restoration on ecosystem services by Hazel Thornton et al.  

• Stakeholder perceptions on marine restoration: beliefs, preferences and 
supporting actions by Nadia Papadopoulou et al. 
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This event represents an excellent opportunity to create worldwide network of 
experts working on the ecological restoration of marine habitats and to promote 
coordinated pilot actions in marine ecosystem restoration. It will be also an 
opportunity to learn from the much wider terrestrial experience on restoration 
and implement the multidisciplinary aspects of the ecological restoration. The 
results of the MERCES project will be communicated through social media and 
the Business Club, which represents a preferential link with industrial stakeholders. 
Please visit our MERCES website (http://www.merces-project.eu/), and enjoy the 
reading of this new exciting business e-newsletter! 

Cover. Images of impacted and "pristine" deep-sea coral gardens. Photos 
courtesy of FOA/EMPEC/IMAR. 

page002 N
EW

SL
ET

TE
R0

6
Prof. Roberto Danovaro 

MERCES Coordinator 
Università Politecnica delle Marche, Italy

http://www.merces-project.eu/
http://www.merces-project.eu/
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EDITORIAL  
Kotta J., Billett D., Ojaveer H., Ramirez -Llodra E.  

Welcome to the third business-focussed newsletter produced by the MERCES project on 
marine ecosystem restoration. We hope you enjoy it. As with our previous newsletters we 
provided a snapshot of the exciting new developments in active restoration in the 
marine environment. In the following pages you will find a pioneering aquaculture 
venture that aims to turn ecologically destructive sea urchins into high valued seafood 
products and thereby allowing the kelp forests an opportunity to recover and provide 
the habitat and food source for other living organisms. You can also read about the 
most sought-after solutions for using technogenic substrates to restore benthic 
communities, actively manage coastal erosion and visualize future restored ecosystems 
just to name a few. 

We also include greater content relating to collaborations among fishermen, 
environmental conservation groups, academia and government regulators working 
hard to restore different coastal ecosystems; we have highlighted some projects where 
scientific research groups and businesses are working together to drive innovation and 
Blue Growth; we present modelling studies capable of demonstrating ecological 
effects of restoration in different marine habitats; assess the ecosystem service benefits 
from ecosystem restoration; and ultimately, we suggest recommendations on how to 
strengthen restoration in policies and restoration practices. We hope MERCES will further 
succeed in stimulating these broad range of partnerships and we are very grateful to 
those businesses which have taken the time to contribute to this newsletter. 

In many habitats and regions, however, our knowledge is not yet sufficient to conduct 
immediate restoration actions. Here, we also show how a systematic collection of 
existing knowledge on human activities on marine habitats pushes forward the 
operationalization and implementation of restoration activities. 

If you would like to receive further information on any particular ecosystem restoration 
measures in marine environment, then feel free to contact us and we will put you in 
touch with a MERCES Business Club (a hub and network for disseminating information 
on marine ecosystem restoration for businesses, policy makers, decision takers and 
scientists) that will be able to help you with your enquiry. But likewise if you are interested 
to share with us any innovative practices in marine ecosystem restoration, please 
contact us and we look forward to featuring your project in our next newsletter.  

The editorial team: 

Jonne Kotta, University of Tartu (jonne@sea.ee)  
David Billett, Deep Seas Environmental Solutions Ltd (merces@deepseasolutions.co.uk) 
Henn Ojaveer, University of Tartu (henn.ojaveer@ut.ee) 
Eva Ramirez-Llodra, Norwegian Institute for Water Research (eva.ramirez@niva.no)

mailto:jonne@sea.ee
mailto:merces@deepseasolutions.co.uk
mailto:henn.ojaveer@ut.ee
mailto:eva.ramirez@niva.no
mailto:jonne@sea.ee
mailto:merces@deepseasolutions.co.uk
mailto:henn.ojaveer@ut.ee
mailto:eva.ramirez@niva.no
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The Essex Native Oyster Restoration Initiative  
Uttley M. - Blue Marine Foundation 

 
The Essex Native Oyster Restoration Initiative (ENORI) is a collaboration comprising 
of oystermen, environmental conservation groups, academia and government 
regulators, working hard to restore native oysters in Essex, England. Their shared 
vision is for the Essex estuaries to have self-sustaining populations of native oysters 
that provide ecosystem services, sustainable fisheries and increased biodiversity 
whilst recognising their cultural importance.  

ENORI are working within the Blackwater, Crouch, Roach and Colne estuaries 
Marine Conservation Zone, the only Marine Conservation Zone (MCZ) in the UK 
that is designated to protect native oyster beds! 

Oyster beds provide a number of key ecosystem services, such as improving 
water clarity and quality and enhancing fish recruitment. Healthy oyster beds are 
hugely productive, with a rich biodiversity of associated species, and have a 
positive effect on the health of the entire ecosystem, diversifying the landscape 
and providing refuge to juvenile fish and invertebrates. However, wild native 
oyster stocks have declined by 90% in the UK and are now one of the most 
threatened marine habitats in Europe. 

Essex once supported a huge oyster industry, in 1914 for example, of 22.9 million 
oysters (2,250t) landed in the UK, 89% were from Essex and Kent. With the loss of 
the native oyster industry Essex lost many of the associated environmental and 
economic benefits, as well as the famous culture and heritage associated with 
this once vibrant industry. 

ENORI are working with local people, to not only facilitate the environmental 
restoration of the native oyster, but also reintroduce people to their oyster 
heritage and put Essex back on the map for its fantastic oysters!
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Figure 1. Native oysters 
from Mersea, Essex.
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Current ENORI members include; the Zoological Society of London, Blue Marine 
Foundation, Essex Wildlife Trust, Kent and Essex IFCA, Natural England, University of 
Essex, University of Edinburgh, The Tollesbury and Mersea Native Oyster Fishery 
Company Limited, the Colchester Oyster Fishery, the Environment Agency and 
others.  

ENORI have two approaches to deliver the conservation objectives.   Firstly, they 
have established a voluntary no-take zone called the Blackwater Restoration 
Box.   In this 2000m2 area, they are restoring the native oyster beds by adding 
cultch- old shell and gravels - to the seabed. This allows oyster larvae to settle 
and grow into mature oysters.   In the first instance, this cultch addition will not 
only help to restore the native oyster beds but will also act as a pilot study for 
future restoration activities. The cultch will be laid in tracks consisting of different 
shell ratios and some tracks will have subsequent treatments, in order to establish 
what cultch conditions are most conducive to larval settlement and how best to 
lay cultch in the future. 
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Figure 2. Map of the Marine Conservation Zone and the Essex Native Oyster 
Restoration Initiative.
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The second approach that ENORI are undertakings is the creation of a ‘Mother 
Oyster’ sanctuary. They are translocating mature oysters into the Restoration Box, 
which, when spawning, will increase the number of larvae attempting to settle on 
the improved seabed substrate.  

Once the cultch and mature oysters have been laid, they will be carefully 
monitored to ensure that the growth and survival rates of both the mature and 
new oysters are as expected and in order to deduce which cultch ratios and 
treatment methods are most effective within the Blackwater. 

In the remaining 282 km2 of the MCZ, ENORI are using adaptive management 
measures to, in the future, allow for a sustainable wild oyster fishery protected 
under the law to be re-opened. This has been developed in dialogue with 
industry, scientists and nature conservation authorities.  

The first stage of physical restoration work will begin in the spring, so be sure to 
keep an eye on their social media pages (@EssexNativeOyster) as well as their 
new website (http://essexnativeoyster.com/) for all the updates and any 
opportunities to get involved! 

Further information 
Matt Uttley, Blue Marine Foundation, UK 
https://www.bluemarinefoundation.com/  
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Urchinomics: The economics of restorative aquaculture 
MacDonald D., Skala R. - Urchinomics 

 
Urchinomics: The Economics of Restorative Aquaculture  

Urchinomics is a pioneering aquaculture venture that aims to turn ecologically 
destructive sea urchins into high valued seafood products. The Urchinomics 
Methodology helps restore kelp forests, which in turn supports greater marine 
biomass, biodiversity, and capacity to sequester atmospheric CO2, all while 
creating meaningful, full time employment in rural, coastal communities in Europe 
and around the world. 
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Figure 3. Brian Takeda with the Norwegian Fisheries Minister, Harald Nesvik.
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Kelp forest destruction 

Many of Europe’s coastal habitats, and the world ́s oceans in general, have been 
overfished without much thought to the overall consequence to the wider 
ecosystem.  The overfishing of higher trophic, predatory species like lobsters, 
crabs and cod from the world´s oceans has, in some cases, unleashed a 
population explosion of voracious sea urchins, a group of spiny invertebrates that 
has decimated some of the world´s most productive kelp forests.   

Urchinomics’ mission is to help reverse this trend by targeting and removing the 
urchins from the desert-like barrens, placing them in specially designed holding 
systems, and feeding them a naturally derived formulated feed. The Urchinomics 
systems results in the urchins producing plump, golden, flavor and umami-rich roe 
in less than 3 months. By enhancing the roe of these destructive sea urchins, we 
change these creatures from being an ecological and social problem into a 
commercially valuable opportunity. They effectively put a value on the empty, 
overgrazing sea urchins and create an incentive to remove them from the sea for 
further value adding.  The roe can then be marketed to discerning, high end 
seafood lovers around the world. Likewise, by removing the sea urchins from the 
barren sea bed, it allows the kelp forests an opportunity to recover and once 
again become the habitat and food source for other living organisms from 
invertebrates to fish and mammals; thus, restoring the oceans natural ecosystem. 
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Figure 4. Brian Takeda with CFlow biologist, Frida Thyri Segafredo.
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Turning an ecological and social problem into an economic opportunity 

The name Urchinomics is derived from “Urchin” + “Economics”.  The business 
model is based on channeling the ever-growing global demand for sea urchin 
roe and matching it with the growing supply of overgrazing sea urchins that are 
destroying vital ecosystems.   

Urchinomics has built its aquaculture technology through a broad spectrum of 
stakeholders including non-profit organisations, fishers, scientists, businesses and 
universities.  Much like Urchinomics, these different stakeholders have a shared 
mission to restore kelp forests, also known as the ‘rainforests of the sea’. By 
removing these urchins from the ocean floor, they contribute to kelp forest 
restoration. The kelp forests in turn increase the biomass and biodiversity of 
marine life in coastal ecosystems, help sequester CO2 dissolved in sea water and 
reduce the local effects of ocean acidification.   

Urchinomics works closely with scientific partners like Nofima, one of the largest 
institutes for applied research within the fields of fisheries, aquaculture and food 
research in Europe and the Norwegian Institute for Water Research (NIVA), 
Norway’s leading institute for fundamental and applied research on marine and 
freshwaters. Together with funding partners like Innovation Norway and the 
Research Council and commercial partners like Mitsubishi (Japan), Norway King 
Crab and Cflow, Urchinomics is establishing a category defining system and 
business model.  
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Figure 5. Ranched Purple urchins from the barrens in Aomori, Japan (20% yield in 
10 weeks).
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Moreover, Urchinomics continually seeks to work with other leading ecologists, 
biologists and R+D projects to further their understanding of urchin barrens and 
aquaculture in both Europe, and globally. Most recently, in February 2019, 
Urchinomics partnered with the leading US based conservancy organization, The 
Nature Conservancy (TNC), in a trial based out of University of California, Davis’s, 
Bodega Bay Marine Laboratory, where they will ranch kelp forest overgrazing 
urchins and turn them into delicious sea urchin roe or “uni’ for foodies around the 
world.   

This restorative and innovative business model combined with a deep 
understanding of ecology/biology technology and market intelligence are the 
driving forces which are helping to propel Urchinomics as a new generation 
aquaculture venture for Blue Growth.   

Further information 
https://www.urchinomics.com/our-news 
https://noyocenter.org/help-the-kelp/ 
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Protection and restoration combined: the experience at the Porto Cesareo MPA 
Fraschetti S. - Università di Napoli Federico II 

Some Marine Protected Areas (MPAs) are created in places that possess valuable 
biodiversity resources, but which nevertheless have been exposed to human 
impacts, thus requiring ecosystem restoration measures. The coast of Porto 
Cesareo (Gulf of Taranto, Puglia, southern Italy) has one of the largest Italian 
marine reserves (16,654 ha), comprises three Sites of Community Importance and 
covers a surface area of 7169 ha. However, it is also greatly affected by tourist 
development, due to the beauty of the beaches, but the construction of 
thousands of illegal buildings caused large amounts of dune erosion. Furthermore, 
fishing activities are highly developed, with a significant number of fishing vessels 
operating in the area, from tiny artisanal boats to industrial trawlers. Illegal fisheries 
for date mussels (Lithophaga lithophaga) have devastated the shallow infralittoral 
rocky reefs characterizing the area, and the effects of this destructive practice 
(banned since 1988) are still evident along the whole coast. Moreover, an illegal 
aquaculture business for the farming of black mussels occupied 120 hectares of 
the sea bottom in the MPA, including placing 85 enormous concrete blocks for 
mooring the aquaculture installations. 

Paolo D’Ambrosio, the Director of the Porto Cesareo MPA, soon realized that 
protection measures and natural recolonisation were not going to be sufficient to 
improve the state of impacted sites, and implemented two restoration actions 
aimed at accelerating recovery trajectories. 
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Figure 6. The technoreef structures to promote the settlement of benthic 
invertebrates as well as to provide refuge for fish.
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The first action was to cover the concrete blocks of the illegal mussel farm with 
special structures (Tecnoreef) whose features are conducive to the settlement of 
benthic invertebrates while providing refuge space for fish. The blocks had 
destroyed a coralligenous reef which showed no signs of recovery. At other 
locations these structures have led to the fast recolonization and re-growth of 
coralligenous assemblages and the return of the associated fish. The installed 
structures are also attractive for SCUBA diving tourism providing sustainable Blue 
Growth. 

The second action addressed coastal erosion. Hard defenses had been built 
which had worsened erosion, while spoiling the beauty of the shore. The Ministry 
of the Environment released a series of guidelines to manage coastal erosion by 
replacing hard defenses with barriers of local vegetation (soft geoengineering) 
that act to compact the sand and favours natural dune rebuilding. The coastal 
features are being driven back to a more natural state. Sustainable tourism is also 
being developed by improving the aesthetic value of the coast.  

Both actions were financed by using European Funds obtained by a regional 
competition. The identification of funding opportunities, the ability of assembling 
proposals that fit with the requirements of the calls, the identification of specific 
problems and the proposal of possible restoration solutions are the secret of 
successful MPA management, allowing to set up protection measures that, 
whenever necessary, are supplemented with restoration actions. 

Further information 
Simonetta Fraschetti - Università di Napoli Federico II (simonetta.fraschetti@unina.it) 

Further details on the Marine Protected Area of Porto Cesareo 
http://www.ampportocesareo.it/ 

mailto:simonetta.fraschetti@unina.it
http://www.ampportocesareo.it/
mailto:simonetta.fraschetti@unina.it
http://www.ampportocesareo.it/
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Visualizing restoration of intertidal ecosystems - a new NIOZ spin-off company 
(Mo4Com)  
van de Koppel J. – Netherlands Institute for Sea Research 

The restoration of marine ecosystems is an urgent objective. Human activities 
have led to widespread deterioration of both intertidal and subtidal natural 
communities. Restoring these ecosystems to their former glory is a desired and 
sometimes even an obligatory activity. Yet there are many occasions where 
restoration of nature is not met with enthusiasm by the general public. Nature 
restoration can for instance involve giving up valuable agricultural landscapes, or 
nature reserves can impose nuisances if increasing population densities of, for 
instance, birds, deer or elephants lead to problems for surrounding farmers. For 
this reason, it can be important for policy makers to explain very carefully what 
the restoration plans entail, how projected ecosystems may look like in the future, 
and what the values of the systems will be. 

Figure 7. A tidal flat with mussel beds (image Robert Rooseboom).
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The NIOZ has in the past decade develop technologies to depict future restored 
ecosystems using a combination of ecological modelling and computer 
visualization techniques. Model predictions of the development of, for instance, 
mussel beds or salt marshes are used to drive 3D computer graphics visualizations, 
as in figures 7 and 8, or an animation, as in this YouTube link: https://youtu.be/
23U1-dZUZ6M. The goal of these visualisations is to show how ecosystems will 
develop and will look like in the future, with the goal to inform or convince 
stakeholders and the general public of the value of the restoration plans. A 
visualization of a static landscape can be an important goal, but providing an 
impression of an ecosystem can also be accomplished by traditional filming. An 
important added value of the animations is that it is possible to provide an 
animation of ecosystem development, to show how gradually in time, the 
restoration goals are accomplished. Also is it possible to elucidate the differences 
between different restoration or development scenarios. 

Figure 8. A salt marsh (image Robert Rooseboom).

https://youtu.be/23U1-dZUZ6M
https://youtu.be/23U1-dZUZ6M
https://youtu.be/23U1-dZUZ6M
https://youtu.be/23U1-dZUZ6M
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In 2018, a spin-off company was started aiming to enhance the visualization 
approach developed at NIOZ. This company aims to help policy makers, nature 
reserve managers or even companies in communicating their plans to the public, 
and reveal how ecosystems will develop after human intervention. Their products will 
take a number of forms: video and photo material, augmented reality, 3D serious 
games, or (eventually) a "virtual reality" world where people can walk around using a 
3D headset or other technological developments. This material can be used to 
depict developing restoration projects, but can also help with visualizing scientific 
results to the general public, to make scientific results more tangible.  

Since its initiation, the company has been involved in producing a video of the 
projected development of the Hedwige-Prosperpolder on the border of the 
Netherlands and Belgium, and is currently developing material about the protective 
effects of foreshores to Dykes, in relation to coastal safety. Future plans involve 
visualization of the restoration of intertidal communities in the Oosterschelde area.  
Finally, we aim to expand our activities to subtidal restoration, to facilitate the 
increased attention of both conservation NGOs and society in general in sustainable 
sources of energy from marine systems. 

Figure 9. A mussel bed under water (image Robert Rooseboom). 

Further information 
Johan van de Koppel , Nether lands Ins t i tu te fo r Sea Research 
(Johan.van.de.Koppel@nioz.nl)

mailto:Johan.van.de.Koppel@nioz.nl
mailto:Johan.van.de.Koppel@nioz.nl
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Human activities and pressures on key European marine habitats: An analysis of 
mapped resources  
Dailianis T., Papadopoulou N. – Hellenic Centre for Marine Research  

 
Human activities and the pressures they place on the marine environment, 
represent an essential building block of a number of policy instruments regulating 
the sustainable use of seas and oceans. These policies help safeguard the 
protection of marine ecosystems and conserve the large variety of species and 
habitats providing us with many valuable ecosystem services.  

Human activities derive from societal needs; e.g. the need for food drives fishing 
and aquaculture, while coastal development is driven by our needs for ports, sea 
defences, tourism and recreation. Human activities operate at very different 
scales and intensity over a wide range of marine habitats; many habitats are very 
sensitive and play a keystone role in coastal ecosystems. It has been widely 
demonstrated that unsustainable and uncontrolled human activities contribute 
to habitat degradation, and therefore, their identification and quantification is 
an essential step towards any meaningful restoration effort aimed at combatting 
biodiversity loss. An understanding of the geographical distributions of human 
impacts is critical for any local assessment of degradation, planning spatial 
management approaches (e.g. informing licensing or implementing closures and 
MPAs) and conservation and restoration actions. 

A recent MERCES study (Dailianis et al. 2018, published in Marine Policy) involves a 
comprehensive assessment and evaluation of currently available mapped 
resources associated with human activities and pressures acting on the marine 
environment in European seas. A catalogue of relevant sources comprising 
published records, web resources, and grey literature was compiled and 
analysed. 
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The analysis identified a number of limitations and gaps, including among others: 

• The unevenness of information that is available in different regions and the 
limited geographic coverage in some regional seas (for example the Baltic Sea 
has been comprehensively documented while the Black Sea and the eastern 
parts within the Mediterranean have not). 

• There is insufficient spatial resolution and inappropriate accuracy in the data for 
planning conservation and restoration actions – available maps are usually 
broad-scale and low-resolution, meaning that planning relies on high levels of 
modeled/predicted data. 

• Most available mapped data are in paper or static format, as opposed to open 
access downloadable georeferenced files with greater versatility for 
manipulation and synthesis. 

• Habitats are unevenly represented – some habitats (e.g. seagrass meadows) 
have more information than others (e.g. seamounts). This may be linked to their 
greater legislative importance or to the ease of access to these habitats for 
research.  

• Non peer review sources such as grey literature and technical/project reports 
are important sources of documentation but are not directly searchable 
through standard literature platforms. 

Future actions and studies should focus on: 

• Generating geo-referenced data: Open access, geo-referenced data on 
habitat extent and condition, pressures and activities are highly desirable for 
status and health assessments, EU Biodiversity strategy 2020, EU nature and 
marine directives and Marine Spatial Planning. 

• Providing essential information on conflicts of interest: by generating maps 
which simultaneously identify areas where high human activities coincide with 
vulnerable key habitats. This could aid in planning and geographical positioning 
of MPAs. 

• Filling gaps in knowledge: Filling the geographical and temporal gaps (e.g. by 
digitization of old/historical maps) and supporting regional and national 
mapping initiatives (with dedicated service calls and appropriate funding). 

• Gaining high-level standardization: The role of transnational and 
intergovernmental organizations such as the EU, but also OSPAR, HELCOM, 
UNEP-MAP and the Black Sea Commission, are crucial in the production, 
standardization, and integration of data with universal approaches and 
balanced geographical representativeness.
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Further reading  
Dailianis T., Smith C.J., Papadopoulou K-N., Gerovasileiou V., Sevastou K., Bekkby 
T., Bilan M., Billett D., Boström C., Carreiro-Silva M., Danovaro R., Fraschetti S., 
Gagnon K., Gambi C., Grehan A., Kipson S., Kotta J., McOwen C.J., Morato T., 
Ojaveer H., Pham C.K., Scrimgeour R. 2018. Human activities and resultant 
pressures on key European marine habitats: An analysis of mapped resources. 
Mar ine Pol icy 98:1–10. doi : 10.1016/ j .marpol .2018.08.038, https://
www.sciencedirect.com/science/article/pii/S0308597X18302884  

Further information 
Thanos Dailianis (thanosd@hcmr.gr), Nadia Papadopoulou (nadiapap@hcmr.gr), 
Hellenic Centre for Marine Research 

Figure 10. Selection of different human pressures.

https://www.sciencedirect.com/science/article/pii/S0308597X18302884
https://www.sciencedirect.com/science/article/pii/S0308597X18302884
mailto:thanosd@hcmr.gr
mailto:nadiapap@hcmr.gr
https://www.sciencedirect.com/science/article/pii/S0308597X18302884
https://www.sciencedirect.com/science/article/pii/S0308597X18302884
mailto:thanosd@hcmr.gr
mailto:nadiapap@hcmr.gr
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Ecological restoration of cold-water coral populations  
Gori A. - Università del Salento, Linares C. - Universitat de Barcelona, Montseny M. 
- Institut de Ciències del Mar, Carreiro-Silva M. - Institute of Marine Research 
University of the Azores, Morato T. - Institute of Marine Research University of the 
Azores, Bilan M. - Institute of Marine Research University of the Azores 

Setting the scene 

Cold-water coral (CWC) habitats dwell on continental shelves, slopes, 
seamounts, and ridge systems around the world’s oceans from 50 m to depths up 
to 4000 m. These highly diverse ecosystems have been threatened by human 
stressors such as fishing activities, gas and oil exploitation, and climate change. 
CWC coral species have life history traits, such as long lifespan and slow growth 
that make them very vulnerable to the escalating threats. For these reasons it is 
extremely important to explore the viability of assisted regeneration with biotic 
intervention (i.e. active restoration) to enhance and speed up the recovery of 
these impaired ecosystems.  

Ecological restoration of CWC populations review 

In contrast to terrestrial and shallow-water marine ecosystems, ecological 
restoration in deep marine environments has not yet received much attention 
and there is still little knowledge about it, especially about coral restoration 
techniques that can be applied. In this sense, the review aims to discuss 
restoration techniques and identify the ones most suitable to restore CWC 
populations.  By means of an extensive literature systematic research we have 
examined coral restoration actions carried out to date, from shallow waters to 
deep-sea environments. 

CWC restoration techniques discussion and future perspectives 

Through the literature review, a number of common coral restoration techniques 
were identified such as transplantation, artificial reefs or coral gardening.  
Outcomes from the few restoration actions performed to date on CWC reefs and 
coral gardens provide evidence of the feasibility of transplanting fragments of 
adult coral colonies on artificial structures as the more viable and reliable 
method to restore these ecosystems. One of the main advantages of using large 
transplants is the accelerated recovery of habitat forming functions such as the 
provision of refuges for a large number of associated species provided by the 
high structural complexity. However, past restoration actions have generally 
obtained coral transplants from healthy coral donor areas, altering these 
preserved areas. To overcome this, scientists in the Mediterranean and the Azores 
have started collaborative initiatives with fishermen to use by-catch corals to 
replant them back at sea (Figures 11 and 12).
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Figure 11. Restoration initiative of CWC garden carried out on the 
Mediterranean continental shelf, where local fishermen collaborate with 
scientists.  A) Meeting between local fishermen and scientists. B) Scientist 
collecting by-catch gorgonian colonies during a fishing event. C) Gorgonian 
transplants in aquarium. D) Returning gorgonian transplant to the continental 
shelf with the collaboration of fishermen. 

Figure 12. Restoration initiative of CWC garden carried out on the Azores with 
coral colonies accidentally captured by fishing activities. A) Coral lander 
preparation and B) Coral lander deployment.
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In tropical coral habitats, the wide use of coral larval rearing techniques has the 
advantage of reducing the damage to existing donor reefs and also producing 
higher genetic diversity which provides more potential for habitat self-support. 
However, the little knowledge available on CWC reproduction and larval 
ecology (small-scale recruitment patterns, dispersal abilities and settlement cues) 
alongside slow growth, hinders the application of rearing techniques to CWC 
populations. An alternative approach, which does not require larval rearing, is 
assisted regeneration with physical interventions by deploying artificial or natural 
substrates where corals can naturally settle (Figure 13).  This approach is useful for 
gathering more information on larval stages of CWC and could be a viable 
technique for ecological restoration in cases where substrate is a limiting factor 
(e.g. after future mining impacts). One applied example of this approach is “rigs-
to-reefs” program, where decommissioned rigs are maintained in place as hard 
substrate suitable for settlement of some species, such as Lophelia pertusa.

Figure 13. Preparation of settlement plates made of basalt tiles (naturally 
occurring substrate type in the Azores).
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To ensure the long-term viability and success of any restoration action it is 
essential to include long-term monitoring programs to evaluate the health and 
growth of coral transplants, and to ideally combine it with natural spontaneous 
regeneration (i.e. passive restoration) strategies such as the implementation of 
deep-sea marine protected areas (MPAs). However, to protect a desirable area 
and to avoid all the coral degradation drivers is not always possible. For this 
reason, collaboration between scientists and local fishermen is, once again, 
important and necessary for the improvement and implementation of new 
practices that can reduce anthropogenic impacts on benthic communities. 

We conclude that combination of unassisted (passive) and assisted (active) 
restoration approaches with implication of local society (e.g., local fishermen) 
would be the best optimal option to achieve and ensure CWC restoration 
success.  

Further information 

• Mediterranean team:  
Andrea Gori, Università del Salento (andrea.gori@unisalento.it), Cristina Linares, 
Universitat de Barcelona, Barcelona (cristinalinares@ub.edu), Maria Montseny, 
Institut de Ciències del Mar, Barcelona (montseny@icm.csic.es). 

• Azores team: 
Marina Carreiro-Silva, (carreirosilvamarina@gmail.com), Telmo Morato 
(t.morato@gmail.com) or Meri Bilan (meribilan@gmail.com), Institute of Marine 
Research, University of the Azores.

mailto:andrea.gori@unisalento.it
mailto:cristinalinares@ub.edu
mailto:montseny@icm.csic.es
mailto:carreirosilvamarina@gmail.com
mailto:t.morato@gmail.com
mailto:meribilan@gmail.com
mailto:andrea.gori@unisalento.it
mailto:cristinalinares@ub.edu
mailto:montseny@icm.csic.es
mailto:carreirosilvamarina@gmail.com
mailto:t.morato@gmail.com
mailto:meribilan@gmail.com
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Assessing ecological effects of restoration using dynamic food web modelling  
Coll M. - Institut de Ciencies del Mar, CSIV, Barcelona, Horn S. - Alfred Wegener 
Institut 

One of the major aims of WP5 is to assess the restoration efficiency of the target 
sites and to understand the influence of restoration on whole ecosystem. Holistic 
approaches such as food web models and ecological networks have become 
useful tools to study the complex interactions within an ecosystem and its 
reactions to changes in external stressors (de la Vega et al., 2018; Heymans et al. 
2016). Three case studies applying food web modelling methodologies are being 
developed under WP5, following a latitudinal gradient and targeting different 
habitat-forming species: 

Coastal areas of the NW Mediterranean Sea 

This region hosts a rich marine biodiversity and many coastal areas that 
encompass a variety of habitats, including habitat-forming species such as 
seagrass meadows and coralligenous habitats. Several small marine protected 
areas are in place to protect such habitat mosaic. We are developing a 
modelling approach using network and Ecopath with Ecosim (EwE) to study three 
coastal Mediterranean MPAs and surrounding areas (Cerbere-Banyuls, Cap de 
Creus and Medes Islands). The models represent integrated spatial information 
about habitats, including key habitat-forming species. The scenario models will 
be used to assess the effects of management and climate change on benthic 
habitats including potential restoration success.  

Seagrass meadows in the Wadden Sea 

In contrast to the global trend, seagrass beds in the northern Wadden Sea have 
been increasing in extent and density presumably due to a decrease of 
anthropogenic pressures (Dolch et al., 2017). Therefore, the area is an ideal study 
site to determine the effect of large-scale seagrass recovery in the long-run using 
monitoring data of the seagrass bed extension and development. We use the 
dynamic EwE modelling approach to study the effect of seagrass recovery on 
food web level. The aim is to assess the influence of increasing seagrass beds on 
the different components of the Wadden Sea ecosystem and to investigate if the 
recovery of seagrass induces changes in the system's structure and functioning.



page025 N
EW

SL
ET

TE
R0

6mercesreviews

Fig 15. Zostera noltii in the Wadden Sea (photograph taken by Tobias Dolch).

Figure 14. Red Coral community in the Northwestern Mediterranean Sea 
(Photograph from Garrabou et al. http://agricultura.gencat.cat) 

http://agricultura.gencat.cat
http://agricultura.gencat.cat
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Deep-sea Arctic Norway 

Deep-sea ecosystems host important amounts of marine biodiversity but are 
poorly known (Ramirez-Llodra et al. 2011). We are studying a deep-sea 
ecosystem in the Arctic Norway, at depths of 300 to 450 metres and located at 
the Malangen fjord, 30 km southwest of Tromsø. The model considers the 
dynamics of the water column and is the first attempt to model a deep-sea 
ecosystem with special emphasis on its kelp detritus imports coming from coastal 
adjacent ecosystems. The model has allowed us to quantify the major structural 
and functional traits of the Arctic deep ecosystem associated with kelp exports 
and assess the ecological role of kelp export in this system. We plan to develop 
scenarios of habitat-forming species recovery and climate change to evaluate 
potential impacts to ecosystem services in deep-sea ecosystems linked to 
coastal areas and habitat-forming species dynamics. 

Figure 16. Detritus of kelp in deep Malangen fjord (Norway) (Photograph from 
the Kelpex project – https://www.kelpex.org/single-post/2018/06/08/Blue-forests-
are-golden)

https://www.kelpex.org/single-post/2018/06/08/Blue-forests-are-golden
https://www.kelpex.org/single-post/2018/06/08/Blue-forests-are-golden
https://www.kelpex.org/single-post/2018/06/08/Blue-forests-are-golden
https://www.kelpex.org/single-post/2018/06/08/Blue-forests-are-golden
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Further reading 

de la Vega C., Schückel U., Horn S., Kröncke I., Asmus R., Asmus H. 2018. How to 
include ecological network analysis results in management ? A case study of 
three tidal basins of the Wadden Sea, south-eastern North Sea. Ocean & Coastal 
Management 163:401–16. doi:10.1016/j.ocecoaman.2018.07.019. 

Dolch T., Folmer E.O., Frederiksen M.S., Herlyn M., van Katwijk M.M., Kolbe K. 2017. 
Wadden Sea Quality Status Report Seagrass 2017. 

Heymans J.J., Coll M., Link J.S., Mackinson S., Steenbeek J., Christensen V. 2016. 
Best practice in Ecopath with Ecosim food-web models for ecosystem-based 
management. Ecological Modelling 331:173–184. 

Ramirez-Llodra E.Z., Brandt A., Danovaro R., De Mol B., Escobar E., German C.R., 
Levin L.A., Martinez Arbizu P., Menot L., Buhl-Mortensen P. 2011. Deep, diverse and 
definitely different: unique attributes of the world's largest ecosystem. 
Biogeosciences. 

Waycott M., Duarte C.M., Carruthers T.J.B., Orth R.J., Dennison W.C., Olyarnik S., et 
al. Accelerating loss of seagrasses across the globe threatens coastal ecosystems 
2009;1. 

Further information 
Marta Coll, Institut Ciencies del Mar (mcoll@icm.scic.es), Sabine Horn, Alfred 
Wegener Institut (sabine.horn@awi.de) 

mailto:mcoll@icm.scic.es
mailto:sabine.horn@awi.de
mailto:mcoll@icm.scic.es
mailto:sabine.horn@awi.de
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An evaluation of restoration policies and practices  
van Tatenhove J. - Aalborg University 

The MERCES Legal Governance and Policy team (WP6) undertook a review on 
the governance of restoration, conservation and recovery of marine ecosystems 
in the four regional EU seas. This review was based on an evaluation of restoration 
policies and practices on three levels: 1) the EU policy level, 2) the Regional Sea 
Convention level and 3) selected specific projects. The aim was to find out how 
marine ecosystem restoration is defined and operationalized. Each level focuses 
on different aspects of the definition and operationalization of marine ecosystem 
restoration. Based on the insights of this multi-level analysis, the team formulated 
recommendations on how to move the EU’s restoration agenda forward.  

The evaluation of different EU policies and the Regional Sea Conventions (RSCs) 
focused firstly on the definition and interpretation of restoration, and the role of 
the RSCs (OSPAR, HELCOM, the Barcelona Convention and the Bucharest 
Convention) in coordinating and implementing restoration policy in the four 
regional seas. The analysis of EU policies included the EU Biodiversity Strategy, the 
Bird and Habitat Directives (BD and HD), the Common Fisheries Policy (CFP), the 
Water Framework Directive (WFD) and the Marine Strategy Framework Directive 
(MSFD). The research team concluded that within the different EU policies there 
are multiple interpretations of restoration, and that the implementation of these 
policies is fragmented. There is also a lack of clarity about which baseline should 
be used as a reference in restoration activities, and how to interpret the EU’s 2020 
Biodiversity Strategy’s Target 2 to restore at least 15% of degraded ecosystems by 
2020. The directives present only an implicit definition of restoration or no 
definition at all. Our analysis showed a comparable situation for the RSCs. The 
Conventions do not provide comprehensive definitions of restoration, but present 
related concepts such as ecological quality (OSPAR), environmental quality 
(Bucharest), reintroduction of species (HELCOM), and sustainable exploitation of 
non-renewable resources (Barcelona). These could be starting points for 
restoration. 
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Secondly, we evaluated four cases that focus on projects carried out within the 
MERCES project. The cases are “Seagrass restoration in the Dutch Wadden Sea”; 
“North Sea oil and gas decommissioning”; “Restoration of the fan mussel (Pinna 
nobilis) in the Mediterranean” and “Red Coral (Corallium rubrum) restoration in 
the Mediterranean”. Selection of these cases was based on the ideal-typical 
discourses (Putting Nature First; Bringing Nature Back, Helping Nature support 
Humans and Building with Nature) the Work Package 6 team had developed in a 
previous MERCES deliverable and published in Ounanian et al. (2018) (Figure 17). 

Figure 17. Ideal-typical discourses that led to the selection of case studies.
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In common with the policies and the RSCs, the cases show comparable 
shortcomings and constraints concerning restoration. In the Dutch Wadden Sea 
ambiguity exists in determining the baseline and the validity of quantitative 
restoration targets. The oil and gas decommissioning (Rigs-to-Reefs, RtR) case 
showed conflicting narratives with respect to OSPAR’s decision 98/3 (which 
requires the removal of structures), which will affect the operationalization and 
implementation of restoration activities related to RTR, while in the Pinna nobilis 
and the Red Coral cases restoration is facing unknown baselines and multiple 
uncertainties. 

Based on the analyses of EU policies, RSCs and the cases the team presented an 
ex ante (forward-looking type of) evaluation of restoration policies. The analysis of 
the EU policies, RSCs and the case studies identified several shortcomings and 
constraining conditions for restoration policies. Given these multilevel constraints 
for restoration, recommendations have been framed to strengthen restoration in 
policies and restoration practices, in order to formulate and enable the 
realization of EU restoration goals post 2020. Based on this research, the following 
suggestions have been made: to strengthen the implementation and 
enforcement of restoration in EU policies, adopting common and comprehensive 
definitions of restoration, or to alternatively develop an EU Marine Restoration 
Directive. 

Further reading 

Ounanian K. et al. 2018. Governing marine ecosystem restoration: The role of 
discourses and uncertainties. Marine Policy 96:136–44. 

Further information 
Jan van Tatenhove, Aalborg University (tatenhove@ifm.aau.dk)

mailto:tatenhove@ifm.aau.dk
mailto:tatenhove@ifm.aau.dk
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Valuing Marine Ecosystem Services  
Hynes S. – National University of Ireland Galway 

 
Within the MERCES project, Work Package 7 (WP7) is assessing the ecosystem 
service benefits from ecosystem restoration across a number of case study sites. 
Public surveys using a variety of ‘alternative valuation techniques’ have been 
employed. In Norway a stated preference approach was implemented to 
examine the benefits to society from kelp forest restoration. In Italy, another 
stated preference technique known as ‘the contingent valuation method’ was 
used to examine the Italian public’s willingness to pay for restoration in the deep-
sea Dohrn Canyon crossing the Gulf of Naples (Figure 18). In Ireland, the 
‘revealed preference technique’ known as ‘the travel cost model’ was used to 
estimate the value of restoring oyster reefs for preventing regular storm damage 
to a popular coastal walking route. The results of the surveys are currently being 
prepared.  

The ecosystem service valuation methods being used in MERCES have received 
far greater attention and use in recent years. WP7 has been involved with a 
European Marine Board (EMB) working group which has been assessing 
ecosystem service valuation for the marine environment.  The working group on 
“Valuing Marine Ecosystem Services” (VALMARE) (Figure 19) was established to 
analyse different valuation tools for marine ecosystem services and their benefits, 
and how these tools can help to facilitate decision-making for sustainable 
environmental management.  

In April 2019 over 50 participants and speakers from across Europe gathered in 
the European Parliament to attend the launch of EMB's 5th Future Science Brief 
on 'Valuing Marine Ecosystem Services'. The speakers and participants discussed 
how to better account for, and integrate, values stemming from Marine 
Ecosystem Services into marine management and policy decisions. The 
publication highlights current thinking in ecosystem service valuation for the 
marine environment. It proposes that ecosystem valuation is not to ‘price-tag’ 
nature, but to help answer clearly defined marine policy questions. Ecosystem 
valuations can visualize and quantify (in monetary or non-monetary terms) the 
diverse direct and indirect contributions of marine ecosystem services to human 
well-being. This is the approach taken in MERCES WP7 where each valuation 
exercise attempts to assess the benefits of a particular marine restoration policy, 
each in its own unique environmental and human setting. 
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Figure 19. Representatives of the European Marine Board (EMB) working group. 

Figure 18. One of the restoration valuation case studies, the Dohrn Canyon is 
located in the Tyrrhenian Sea (Central Mediterranean). 
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The EMB Brief also argues that ecosystem valuation studies need to consider the 
specific context, knowledge and spatio-temporal scales of the study area. This 
requires trans-disciplinary approaches, such as that being taken in MERCES where 
social scientists work closely with marine scientists in designing the valuation 
surveys and, in particular, deciding how to describe to the public the restoration 
project’s objectives and likely outcomes. It also requires the inclusion of socio-
economic drivers in ecosystem valuation studies.  

The EMB Brief concludes that including the outcomes of marine valuation studies 
into marine policy and management decisions could help improve the long-term 
sustainability of Blue Growth. It would also raise awareness of the importance of 
the marine environment to society and the European economy. This is also in line 
with a key goal of MERCES WP7 to provide information to policy makers, public 
authority planners and potential investors on how stakeholder groups and the 
public regard ecosystem restoration and what they are willing to pay for it.  

The EMB Brief also makes recommendations on how to incorporate the outputs 
from marine valuation studies into the traditional analyses used in resource and 
environmental economics. This is important in setting the European marine policy 
landscape and in making management choices. The EMB Brief is primarily aimed 
at stakeholders interested in valuing marine ecosystem services and their 
associated natural capital. This includes many diverse interests from 
commissioning, managing, funding and coordinating projects, to developing, 
implementing, or advising on marine ecosystem services and natural capital 
programmes. MERCES research was highlighted in the report on page 20 where it 
is noted that “in a European context, the use of financial instruments to fund 
marine ecosystem restoration is currently being explored through the EU Horizon 
2020 project MERCES”. 

Further reading 

Austen M.C., Andersen P., Armstrong C., Döring R., Hynes S., Levrel H., Oinonen S., 
Ressurreição A. (2019) Valuing Marine Ecosystems - Taking into account the value 
of ecosystem benefits in the Blue Economy, Coopman J., Heymans JJ., Kellett P., 
Muñiz Piniella A., French V., Alexander B. [Eds.] Future Science Brief 5 of the 
European Marine Board, Ostend, Belgium. 32pp. ISBN: 9789492043696 ISSN: 
4920-43696 DOI: 10.5281/zenodo.2602732.  

http://www.marineboard.eu/publications-full-list  

Further information 
Stephen Hynes, National University of Ireland Galway (stephen.hynes@nuigalway.ie) N
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Algal Forest Restoration In the MEDiterranean Sea (AFRIMED)  
Danovaro R., Gambi C., Bianchelli S. - Università Politecnica delle Marche 

Habitat loss is one of the most pervasive threats to the diversity, structure and 
functioning of coastal ecosystems and the goods and services they provide. In 
the Mediterranean Sea, macroalgal forests represent one of the most valuable, 
but rapidly disappearing habitats. Whilst there is evidence that this general trend 
can still be reversed, we need more powerful tools to address the issue and bring 
about the change required. 

To address the issue the European Maritime and Fisheries Fund has funded a new 
project for Blue Growth on ‘Algal Forest Restoration In the MEDiterranean 
Sea’ (AFRIMED).  AFRIMED will develop and promote robust protocols to restore 
damaged or degraded macroalgal forests (Cystoseira spp.) and provide a 
framework for scaling up the approach in other regions. 

As the development of the blue economy sectors accelerates across Europe, it is 
vital that the resilience of marine and coastal ecosystems is maintained and 
restored in order to allow economic growth to be achieved in a sustainable 
manner. However, despite best efforts to conserve and sustainably manage 
marine ecosystems, attempts to mitigate human threats are generally proving 
inadequate to halt biodiversity loss and habitat degradation. This is particularly 
true in coastal habitats, where the effects of multiple stressors are causing 
widespread loss of critical coastal habitats, a pattern which is projected to 
increase with climatic change. 

Macroalgal forests are important in supporting biodiversity and food webs in the 
coastal zone. Their loss is leading to a decrease in critical ecosystem services, 
such as fisheries, and a reduction in the capacity of the oceans to sequester 
carbon dioxide and help mitigate climate change. Consequently, prompt and 
novel actions are urgently required to stimulate their recovery. 

Active restoration (e.g. the planting of seeds or seedlings) is one of the most 
profitable strategies to return ecosystems to their original state in a reasonable 
time frame. Capitalising on the experience and extensive network developed in 
the MERCES project AFRIMED seeks develop new restoration actions in order to 
restore damaged or degraded macroalgal forests (Cystoseira spp.) for the 
benefit of the people and industries that utilise them, and provide a framework 
from which to up-scale the approach.
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Figure 20. Assemblage dominated by Cystoseira barbata in shallow littoral zone 
(Passetto di Ancona, Adriatic Sea, Italy). Credits Francesco Martini, UNIVPM.

Figure 21. Cystoseira compressa 
in shallow littoral zone (Il Trave, 
Riviera del Conero, Adriatic Sea, 
Italy). Credits Carlo Cerrano, 
UNIVPM. 
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AFRIMED will use a combination of spatial analysis, laboratory studies, pilot 
actions in the field and awareness raising among blue growth sectors, the 
general public and decision makers. Specifically, the project will: 

• Aggregate and standardise historical and contemporary spatial data in order 
to produce a map of the distribution and status of Cystoseira macroalgal forests 
in the Mediterranean Sea. This information, combined with existing maps of 
cumulative impacts, will be used to identify priority areas in need of restoration.  

• Conduct experiments in mesocosms on a number of Cystoseira species, e.g. C. 
amentacea, C. barbata, C. zosteroides.    The experiments will determine the 
relative vulnerability and tolerances of specific biological traits in each species 
to dr ivers of env i ronmental change  across the Mediter ranean 
basin.  Furthermore, as climatic changes are expected to impact Cystoseira 
spp. AFRIMED will develop a series of experiments to study the effects of the 
foreseen thermal changes in the region.  Accounting for potential climatic 
changes will assist in choosing the sites for restoration actions.

Figure 22. Assemblage dominated by Cystoseira brachicarpa, in littoral 
rockpool (Calafuria, Livorno, Thyrrenian Sea, Italy). Credits Fabio Rindi, UNIVPM.
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• Implement restoration actions in  pilot areas  to  develop concrete and 

ecologically sound techniques to allow restoration actions to be scaled up (e.g. 
by using novel eco-sustainable substrates for facilitating restoration). Pilot 
studies will be carried in a) the Marine Protected Area of Porto Cesareo (Ionian 
Sea, Italy), b) the Site of National Interest of Bagnoli-Coroglio (Tyrrhenian Sea, 
Italy) and c) the Natura 2000 site Portonovo Bay (Central Adriatic Sea, Italy). 
Additional studies will be carried out also in South of Spain, Greece, Albania, 
Morocco and Tunisia.  

• Quantify changes in ecosystem services that arise through restoration 
interventions.  This will allow  the cost-effectiveness of each restoration 
intervention to be determined. 

• Engage with stakeholders, including via dedicated events to develop a shared 
vision of the restoration of marine forests and highlight and promote the 
multitude of benefits it provides. This will help develop and implement relevant 
strategies/initiatives, create “buy-in” from local communities, develop 
partnerships and prepare the ground for future investments in marine coastal 
restoration, the creation of a “business club” for sharing opportunities and 
building consensus for the restoration actions.  

• Disseminate the knowledge gained to bring about “real-world” change in the 
conservation and management of marine resources. This will involve the 
development and dissemination of targeted materials and the communication 
of on-going activities and results through social media and other relevant 
channels. 

Further information 

Roberto Danovaro (r.danovaro@univpm.it), Cristina Gambi (c.gambi@univpm.it), 
Silvia Bianchelli (silvia.bianchelli@univpm.it), Università Politecnica delle Marche. 

www.afrimed-project.eu 

mailto:r.danovaro@univpm.it
mailto:c.gambi@univpm.it
mailto:silvia.bianchelli@univpm.it
http://www.afrimed-project.eu
mailto:r.danovaro@univpm.it
mailto:c.gambi@univpm.it
mailto:silvia.bianchelli@univpm.it
http://www.afrimed-project.eu
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Figure 23. Cystoseira barbata, details of reproductive fronds (Passetto di 
Ancona, Adriatic Sea, Italy). Credits Francesco Martini, UNIVPM.
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The feasibility of native oyster restoration in the Belgian part of the North Sea  
Degraer S., De Mesel I. - Royal Belgian Institute of Natural Sciences 

The European flat oyster Ostrea edulis has been a species of great ecological 
and commercial importance for many centuries all over Europe. Historical 
records indicate a widespread abundance of natural O. edulis beds in the 
southern North Sea, extending for kilometres in length even far offshore. Years of 
over-exploitation in combination with disease outbreaks, harsh winters, habitat 
degradation and the species’ own sensitivity to altering environmental conditions 
has led to a serious population decline, to the point of near extinction. It is now 
considered a threatened and/or declining species and threatened and/or 
declining habitat in all OSPAR regions. Oyster beds are now protected as 
‘biogenic reefs’ under the EU Habitats Directive. 

In response to the state of the species and latest legislative measures, several 
Ostrea edulis restoration and management projects have been initiated across 
Europe. Accordingly, a study was carried out in 2018 to investigate the feasibility 
of native oyster restoration in the Belgian part of the North Sea. The main 
objectives were: 

• To locate areas with suitable environmental conditions. 

• To investigate connectivity potential. 

• To identify potential threats to restoration. 

• To develop oyster reef restoration scenarios. 

• To propose focal sites for oyster reef restoration. 

The study demonstrated that suitable habitats for O. edulis still exist in Belgian 
waters and that there is enough larval flow from nearby populations to allow for 
genetic exchange between natural populations and restored habitats in the 
future. Recent sightings of live or recently alive O. edulis individuals (Kerckhof, 
2018) also indicate that native oysters still settle and may even reproduce in 
Belgian waters.
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In deciding on the most promising sites for ecosystem restoration sites habitat 
suitability will be important. However, it will be necessary also to choose areas 
where human impacts are low and manageable. Most importantly, these areas 
should be completely protected from activities which might disturb the seabed, 
such as bottom trawling but also dredging, dumping and aggregate extraction. 

Restoration scenarios have focused on the means of oyster introduction (passive 
colonisation versus active re-introduction) and possibilities for habitat 
modification (introduction of gravels, shell hash or artificial structures). These 
scenarios were scored using the following criteria: the time required to ensure 
successful restoration, the impact on the existing biodiversity, the facilitation of 
new biodiversity, and the restoration and maintenance costs.

Figure 24. Alive Ostrea edulis individual (attached to a stone) found during a 
monitoring campaign at the Hinder Banks in July of 2018. Photo credit: RBINS.
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Considering all criteria, three potential areas were identified for restoration 
purposes: 1) the gravel beds area of the Hinder Banks, 2) the existing wind farm 
zone near the Dutch-Belgian border and 3) the newly proposed wind farm zone 
near the Hinder Banks. The gravel beds seemed to be the most promising in terms 
of habitat suitability, provided that impacts from bottom fisheries could be 
excluded. Despite having reached an agreement with the concerned member 
states, the European Parliament decided against limitations on bottom trawling in 
the Belgian part of the North Sea, under pressure from both environmental and 
fisheries organisations. At present, no further action towards an O. edulis 
restoration can be taken, but the newly proposed offshore wind farm area, with 
the advantage of creating de facto fisheries exclusion zones in Belgium, may 
offer new possibilities for oyster bed restoration in the coming years.

Figure 25. Close-up of the Ostrea edulis individual shown in Figure 24. The oyster 
is attached to a stone that is hosting several other organisms such as the tube-
building polychaete Spirobranchus triqueter, the soft coral Alcyonium digitatum, 
small Hydrozoan and Bryozoan colonies etc. Photo credit: RBINS.
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Further information 

Steven Degraer (sdegraer@naturalsciences.be) and I lse De Mesel 
(idemesel@naturalsciences.be), Royal Belgian Institute of Natural Sciences. 

Further reading  

De Mesel I., Kapasakali D., Kerckhof F., Vigin L., Lacroix G., Barbut L., Degraer S.
2018. Ostrea edulis restoration in the Belgian part of the North Sea: Feasibility 
study. Royal Belgian Institute of Natural Sciences, Operational Directorate Natural 
Environment, Marine Ecology and Management. pp. 89. 

Kerckhof F. 2018. Recente strandvondsten van inheemse platte oesters Ostrea 
edulis Linnaeus, 1758 op de stranden van de westkust en het nut van lege 
schelpen van de Amerikaanse zwaardschede Ensis directus. De Strandvlo 38(4): 
112-118. (in Dutch) 

Kerckhof F., Coolen J.W.P., Rumes B., Degraer S. 2018. Recent findings of wild 
European flat oysters Ostrea edulis (Linnaeus, 1758) in Belgian and Dutch offshore 
waters: New perspectives for offshore oyster reef restoration in the southern North 
Sea. Belgian Journal of Zoology 148(1): 13–24. 

https://www.naturalsciences.be/en/science/home 

mailto:sdegraer@naturalsciences.be
mailto:idemesel@naturalsciences.be
https://www.naturalsciences.be/en/science/home
mailto:sdegraer@naturalsciences.be
mailto:idemesel@naturalsciences.be
https://www.naturalsciences.be/en/science/home
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River restoration for securing associated marine ecosystem components and the 
basis for their sustainable use 
Jokinen H. - HELCOM 

Introduction 

Rivers are essential habitats for several fish species of economic importance 
found at sea. Salmon, trout and other migratory species use rivers, streams and 
brooks as spawning and nursery habitats. With restricted access to or with 
unfavourable condition of these habitats natural populations of migratory fish will 
suffer. This will affect the ecology of the marine ecosystems connected to the 
rivers and their migratory fishes. It may also impact the utilization of these marine 
resources by humans. For healthy fish populations, rivers need to be protected 
and restored, for instance by removing migration hindrances and improving 
spawning grounds. 

The Baltic Sea case 

There is a growing public awareness on the importance of healthy river habitats 
bordering the Baltic Sea especially as many rivers with historical salmon or sea 
trout populations have been destroyed. Many rivers have suffered from external 
disturbances including: i) dams and other physical constructions, ii) pollution 
through sewage or other wastewater, and iii) increased sedimentation and 
eutrophication due to forestry and farming activities. While hydropower 
companies are often criticized for their inefficiency in planning by building fish 
ladders and runs and in removing old dams, local voluntary projects for river 
restoration have led to notable successes already. For example, restoration work 
in the urban Longinoja Brook in Helsinki, Finland have brought back spawning of 
sea trout, for which the volunteers recently received a biodiversity award. 
However, despite the increased attention on rivers and migratory fish and the 
positive success stories, much work is still needed, and many migrating salmonid 
populations are still threatened. Efforts cannot solely rely on actions of volunteers. 
Rather, it requires a firm regulation by national authorities. 

https://yle.fi/uutiset/osasto/news/revived_helsinki_waterway_volunteers_receive_biodiversity_award/10661895
https://yle.fi/uutiset/osasto/news/revived_helsinki_waterway_volunteers_receive_biodiversity_award/10661895
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Figure 26. RETROUT project partners visiting Blendziava river in Lithuania. Project 
leader Håkan Häggström explaining methods for assessing river habitats in the 
field. Photo by Nerijus Nika. 

Figure 27. The wooden bridge on Riva river in Latvia. The site for for building a 
fish pass over the migration hindrance photographed from down stream. Photo 
credit to Ventspils county municipality.
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The RETROUT project 

The Interreg RETROUT project aims at ‘Development, promotion and sustainable 
management of the Baltic Sea Region as a coastal fishing tourism destination’, 
and has a very pragmatic take on the matter: for sustainable recreational fishing, 
abundant fish are needed. Enabling healthy and accessible river habitats are key 
factors for the natural reproduction of sea trout and improving its stock size. 

The RETROUT project focuses mainly on the biological aspect of trout fishing, 
notably through assessing fish stock and river habitat status. In addition, the 
project is developing methods for river management and restoration practices as 
well as seeking novel technological solutions to improve trout stock size. The 
combined results will be used to address policy reforms and the development the 
coastal fishing tourism economy. 

Figure 28. Trout parr monitoring in Rīva river, Latvia. Kaspars Abersons and 
Rūdolfs Tutiņš electrofishing a shallow stream section. Photo by Jānis Bajinskis.

http://extra.lansstyrelsen.se/retrout/en/Pages/default.aspx
http://extra.lansstyrelsen.se/retrout/en/Pages/default.aspx
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A concrete output of RETROUT will be a toolbox of best practices for river 
restoration in the Baltic Sea. Along with the evaluation of past restoration 
projects, the toolbox will include details of river restoration demonstration case 
studies that are currently being carried out. For example, one case study will 
focus on the renewal of the riverbed to increase nursery areas. Another project is 
working on building an entirely new fish pass to facilitate the free movement of 
fish. 

To be of relevance for multiple and sometimes overlapping regulatory 
frameworks – such as at national, regional (HELCOM) and the EU levels – while, at 
the same time, considering local specificities of ecosystems and differences 
between rivers, the RETROUT project involves national experts from the entire 
Baltic Sea region and draws on existing HELCOM networks. 

Further information 

Henri Jokinen (henri.jokinen@helcom.fi), RETROUT Project Manager at HELCOM. 

http://www.helcom.fi/helcom-at-work/projects/retrout/  
http://extra.lansstyrelsen.se/retrout/en/Pages/default.aspx  

mailto:henri.jokinen@helcom.fi
http://www.helcom.fi/helcom-at-work/projects/retrout/
http://extra.lansstyrelsen.se/retrout/en/Pages/default.aspx
mailto:henri.jokinen@helcom.fi
http://www.helcom.fi/helcom-at-work/projects/retrout/
http://extra.lansstyrelsen.se/retrout/en/Pages/default.aspx
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Improving the knowledge on the cetaceans populations in the Black Sea  
Makarenko I. - Black Sea Commission 

Cetacean conservation has been on the agenda of the Black Sea Commission 
(BSC) since its establishment in 2000. Cetaceans in the Black Sea are subject to 
several threats as a result of interactions with human activities and practices, 
such as pollution, navigation, fisheries, underwater noise, tourism and climate 
change. The by-catch of cetaceans represents one of the most acute threats in 
many parts of the world and all three cetaceans species encountered in the 
Black Sea (the harbour porpoise, the bottlenose dolphin and the common 
dolphin) are known to be caught incidentally in fishing gear throughout the 
waters of all Black Sea riparian countries.  

Since 2002, in line with Memorandum of Understanding between the Black Sea 
Commission (BSC) and the Agreement on the Conservation of Cetaceans of the 
Black Sea, Mediterranean Sea and contiguous Atlantic area (ACCOBAMS), the 
BSC Permanent Secretariat exercises its role as the Black Sea Sub Regional 
Coordination Unit (SRCU) for the conservation of the cetaceans of the Black Sea.  

Improving the knowledge on cetaceans populations of the Black Sea is 
fundamental, as little information on their abundance and distribution is 
available. This gap in data is critical for the monitoring, assessment and 
mitigation, including restoration, of the impacts of fisheries on cetaceans 
populations. The ACCOBAMS Permanent Secretariat is currently implementing 
the “ACCOBAMS Survey Initiative”, through the EU-CeNoBS project, a large scale 
activity coordinated by ACCOBAMS and involving several Black Sea countries to 
estimate cetacean populations abundance and distribution in the Black Sea, but 
also marine litter and noise. The work will be carried out in summer 2019. 

A similar survey was undertaken for the whole Mediterranean Sea, in June and 
July 2018, by eight aircraft, five research vessels and involving more than 100 
observers from the riparian countries who collected thousands of data on 
cetaceans through visual sightings and acoustic data, as well as information on 
marine litter and underwater noise.   
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Figure 29. Bottlenose dolphins spotted from the research vessel Song of the 
Whale. Photo credit ASI 2018 Mediterranean Sea. 

Figure 30. Common dolphin observed between Sardinia and Balearic Islands. 
Photo credit ASI 2018 Mediterranean Sea.
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For the Black Sea, while boat surveys can also be used, aerial survey offers the 
possibility of a larger coverage in a shorter period of time and is a more precise 
method in relation to estimating the number of cetaceans. Line transect aerial 
surveys will be conducted in the Black Sea using 2 small planes. The Survey has 
been designed to ensure equal coverage and representation of cetacean 
abundances across the study area. The aerial survey will be conducted in three 
areas of the Black Sea, covering Romania, Bulgaria, Turkey, Ukraine and possibly 
Georgia. Collaboration with Russian marine institutes is under development to 
allow a full vision of the Black Sea. 

Based on the robust data and the significant results obtained under the 
"ACCOBAMS Survey Initiative (ASI)", countries will be able to implement effective 
cetacean conservation measures. These include designation of marine 
protected or Natura 2000 areas, moving maritime traffic schemes, reducing 
vessel speed in some areas and/or at certain period of the year and managing 
cetacean interactions with fisheries. Unfortunately, historical baseline data to 
estimate the rate of the decline of cetaceans populations and plan the 
restoration efforts are unavailable in the Black Sea. 

Further information 

Iryna Makarenko (irina.makarenko@blacksea-commission.org), Black Sea 
Commission.  

https://www.accobams.org/main-activites/projects/accobams-survey-initiative/  

mailto:irina.makarenko@blacksea-commission.org
https://www.accobams.org/main-activites/projects/accobams-survey-initiative/
mailto:irina.makarenko@blacksea-commission.org
https://www.accobams.org/main-activites/projects/accobams-survey-initiative/
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