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institutioner och fiskare från alla tre länderna. Företrädare för naturvårds-

organisationer har bjudits in för att lämna synpunkter på förslagen. 

Arbetsgruppen för förvaltningsplanen kom snart fram till att det är nödvändigt att 

det sker en reglering av fisket för att bevara de sällsynta arterna och naturtyperna i 

området. Därefter har det hållits en mängd möten med både yrkesfiskare och sport-

fiskare om hur detta ska göras på bästa sätt. 

Regleringarna av verksamheter i ett skyddat område ska ge områdesskyddet ett 

innehåll så att syftet med skyddet och uppställda bevarandemål uppnås. I Miljö-

balken anges att föreskrifterna inte får vara mer omfattande än vad som behövs för 

att syftet med skyddet skall tillgodoses. Motsvarande gäller även för fiskelagen, där 

föreskrifterna inte får vara så ingripande att fisket avsevärt försvåras. Länsstyrelsen 

har gjort de avvägningar i förslaget som bedömts nödvändiga. 

Eftersom Natura 2000-området Bratten ligger ute i svensk ekonomisk zon, där även 

danska och norska fiskare har rätt att fiska, är regleringen av yrkesfisket en fråga 

för den gemensamma fiskeripolitiken och beslut tas av ministerrådet. 

Länsstyrelsen kommer därför inte att på egen hand besluta om fiskeregleringar, 

utan kommer att med detta underlag skicka en begäran till HaV (Havs-och 

vattenmyndigheten) att de ska driva frågan vidare till EU. 

När det gäller reglering av det svenska sportfisket i området kommer Länsstyrelsen 

i första hand att be HaV reglera fisket enligt sina föreskrifter, så att fiskeregleringar 

blir samlade på ett ställe.  

Länsstyrelsen har också möjlighet att meddela föreskrifter för allmänheten i Natura 

2000-områden som ligger i svensk ekonomisk zon. Det är genom sådana före-

skrifter som ett ankringsförbud på revmiljöer med höga naturvärden kommer att 

beslutas. 

Länsstyrelsen ansvarar för den fortsatta förvaltningen av området. 

 

Figur 1a. Brattens placering i Skagerrak (koordinatsystem: SWEREF 99 TM)  
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Bottom-contact fisheries that rely on 
indiscriminate trawling physically 
damage ca.  4.9 million km2

(representing 1.3% of the global 
ocean) of the seafloor each year



Trawling causes the desertification of the deep seafloor



20 years ago…

Yet (almost) nothing has been done so far 



Polymetallic nodules



Deep-sea mining is targeting 

polymetallic-rich nodules on the 

Clarion Clipperton Zone of the 

Pacific Ocean abyssal plains, an 

area extending over 4.5 M km2 

from Hawaii to Mexico



Acceleration of deep-water warming

Eastern Mediterranean

Western Mediterranean



Potential impacts of climate interventions



Some ecosystems may have difficulty recovering 
once physically destroyed

Experience on damaged marine ecosystems 
indicates that an initial kickstart can significantly 
accelerate their recovery, along with ongoing active 
restoration measures

Do we need marine ecosystem restoration in the deep sea?

Zero Pollution

Contrasting Climate Change

Protect habitats 
Stop biodiversity loss

Restore damaged 
marine habitats

The full recovery of degraded habitats through “passive restoration” could require 
considerable time periods (up to 100-200 years)



Can marine restoration be successful?

Marine ecosystem restoration success stories are needed to incentivize society and 
private enterprises to build capacity and stimulate investments. 

Yet, we still must demonstrate that restoration efforts can effectively contribute to 
achieving the targets set by the UN Decade on Ecosystem Restoration.

Defining success: “intervention that enables recovery of the biodiversity and ecosystem 

functions / services of a degraded ecosystem to values not significantly different than those 

in appropriate reference sites with relative intact, pre-disturbance structure, biodiversity, 

and functioning”



Restoration of 
deep-sea 
habitats to 
rebuild 
European Seas

Can we carry on deep-sea ecosystem restoration?



REDRESS technology: 



Eco-reefs & ASDERs deployment: ECO-REEF II cruise, 12-22 July 2024 – R/V Gaia Blu 

Restoration of deep-sea habitats to rebuild European Seas







Restoration of deep animal forests





8 Habitats: seagrasses, macroalgal forests, saltmarshes, mangroves, 
oyster reefs, coral reefs, animal forests, deep-sea ecosystems (deep-
water corals)

574 of marine restoration interventions, but only 10 in the deep sea 
(typically within the top 1000 m depth)

Success of ecological restoration assessed through: 
1) a descriptive statistical comparison
2) a formal meta-analysis 
3) multilevel models conducted across the whole spectrum of 

“survival” data reported in the reviewed literature

Is deep-sea ecosystem restoration more problematic than in 

other marine ecosystems?



Average success of marine ecosystem restoration: 64%

Success of deep-sea ecosystem restoration close to 70%



Restoration attempts on a global scale

: 0-50%

: ≥50%

>50% of restoration interventions in impacted sites (cfr Halpern et al works)



Can we restore habitats without first removing the impacts?

The Paradox of Marine Ecosystem restoration:

Only 1.5% sites undergone interventions to remove or mitigate the impacts

Very high restoration success also in impacted areas



Risk of complete failure higher for

vegetated habitats (e.g., saltmarshes, 

seagrasses, macroalgal forests up to 

21%)

Very low risk (<5%) for most marine 

ecosystems 

Negligible risk (on the basis of the 

currently available data) for deep-sea 

habitats

Is there a risk of failure?



Is larger better?

Non-statistically significant increase in success with 
increasing spatial scale of restoration

MEANS THAT: Small and large restoration interventions 
have an equally high expectancy of success 

We can plan marine ecosystem restoration on anlarge
spatial scale using multiple interventions on a small 
spatial scale

Opportunity: to better represent the natural variability 
and genetic diversity of the native populations in 
different areas

(m2)
(m2)

Latitudinal constraints?

The success of restoration of the same typology of marine 
habitat doesn’t change across latitudes

MEANS THAT: We can do it at all latitudes



Drivers of restoration success:

… and failure:

Methodologies: i) habitat-forming species, ii) refined 
protocols; iii) combined species; “cultivation” ex situ, 
“reuse” of bycatch organisms; transplantation of entire 
portions of habitat 
Maintenance: cooperation with local stakeholders (e.g., 
fishermen, diving centers); new technologies (drones, 
satellites, microchips and nano-sensors)
Site selection: a) high ecological connectivity; b) refugia c) 
sheltered sites
Conservation measures: creation of buffer areas

i) unsuitable environmental conditions; ii) the 

occurrence of extreme events; iii) the choice of 

inappropriate protocols or target species



The cost of a restoration intervention may represent the greatest challenge as the 
costs of marine ecosystem restoration can be 1-2 orders of magnitude higher than on 
land.

Return of Investments (ROI):  Benefits can be valued in various ways (e.g., total 
economic value or using contingent valuation methods - discrete choice experiments 
and the willingness to pay), and even monetized (e.g., market values for increased 
billfish catch or increased blue tourism).
Existing economic assessments of coastal-ecosystem restoration report benefit-cost 
ratios typically between 0.05 and 1.7 up to 4 for coral reef restoration.

Kelp Forests: 59 to 194,000 USD/ha/yr

Costs and benefits of marine ecosystem restoration



Three main types of enablers: 

1) policy/regulatory enablers to create the conditions and 
obligations to restore damaged marine habitats; 

2) economic enablers (valuation of social-economic and 
cultural benefits to justify investments); 

3) technological enablers (i.e., operating in all marine 
habitats and on a large spatial scale).

Technological developments will offer important business 
and innovation opportunities in the near future for marine 
ecosystem restoration: lower the costs

Investing in marine ecosystem restoration



Management strategies supporting restoration

Best practices to maximize contributions of buffer areas to 
achieve these hoped-for multiple benefits will require specific 
assessments for different habitat types.

Coupling “passive” and active restoration interventions could 
expand the areal extent of positive effects of active restoration, 
while providing an instrument to safeguard costly restoration 
interventions.

Governments and institutions must maximize the 
effectiveness of active restoration actions for defending 
public interest

We must establish active restoration as one of the 
recognised priority strategies and solutions for reversing 
past and ongoing marine habitat degradation that may be 
authorized, penalizing wilful corporate disrespect of 
regulations and recovering healthy and biodiverse marine 
seascapes. 



Conclusions 

Evidence for highly successful marine ecosystem restoration also in deep-sea ecosystems

Parallel evidence of a very low risk of complete failure

Restoration can be scalable upward at all latitudes through existing regulations and financing 
instruments

Marine ecosystems do not require large scale interventions as a pre-requisite oftheir success (if 
the physical disturbance is stopped)

High restoration success even in impacted marine areas. This supports the possibility of 
immediate actions to restore marine degraded habitats

Active restoration should be coupled with passive restoration to protect the recovery 

and to expand the effects of restoration on a wider spatial area.



Future perspectives 

• Considerable work remains in 2 main directions: 

• improved protocols for increasing success of 
restoration interventions on all degraded habitats 
including those for which we have limited or no 
experience yet (e.g., polymetallic nodules, 
hydrothermal vents, and cold-seeps); 

• cost reduction to extend spatial scales of 
intervention 

• engagement of the private sector.

Deep-sea ecosystem restoration will become soon 
“Wider and Deeper” but cannot be used to justify 
future impacts or deep-sea mining



‘The next century will, I believe, be the era of 

restoration in ecology’

Edward Osborne Wilson (1992) The Diversity of Life 

(Cambridge, Massachusetts: The Belknap Press of 

Harvard University Press).



Project N. 101135492

The REDRESS project (N. 101135492) is co-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 or UK Research and Innovation. 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


	Slide 1
	Slide 2: An increasingly crowded deep sea
	Slide 3: Sea lines, cables, pipelines
	Slide 4: Floating offshore windfarms: the future of renewable energies
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9: Trawling causes the desertification of the deep seafloor
	Slide 10
	Slide 11: Polymetallic nodules
	Slide 12
	Slide 13: Acceleration of deep-water warming
	Slide 14: Potential impacts of climate interventions
	Slide 15: Do we need marine ecosystem restoration in the deep sea?
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22: Restoration of deep animal forests
	Slide 23
	Slide 24: Is deep-sea ecosystem restoration more problematic than in other marine ecosystems?
	Slide 25: Average success of marine ecosystem restoration: 64%
	Slide 26: Restoration attempts on a global scale
	Slide 27: Can we restore habitats without first removing the impacts?
	Slide 28: Is there a risk of failure?
	Slide 29: Is larger better?
	Slide 30: Drivers of restoration success:
	Slide 31: Costs and benefits of marine ecosystem restoration
	Slide 32: Investing in marine ecosystem restoration
	Slide 33: Management strategies supporting restoration
	Slide 34: Conclusions 
	Slide 35: Future perspectives 
	Slide 36
	Slide 37

