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Background & 
Overview

• Cold-water corals (CWC) form complex 3-D 
structures that are biodiversity hotspots. However, 
the knowledge about their ecophysiological 
response to global change stressors (i.e. warming, 
acidification, decrease of dissolved oxygen 
concentration) is still very limited, as well as their 
possible interactions with local stressors such as the 
impacts from mining and fishing activities.

• Three long-term, multi stressor experiments will 
explore the combined impact of several 
environmental and local stressors based on the 
IPCC projections on different CWC species across 
the North Atlantic.

Methods
• Three different experimental design with different combination 

of stressors and response variables (Table 1), considering the 
previous knowledge on the ecophysiology of the three studied 
species: the scleractinians Lophelia pertusa and Dendrophyllia 
cornigera, and the octocoral Dentomuricea aff. meteor.

• Response variables: 
-Skeletal growth, microporosity and density
-Polyp behaviour
-Respiration and excretion rates
-Tissue retraction
-Repeated 3-D imaging of the coral skeleton (L. pertusa)
-Tissue regeneration rate (D. cornigera)

• Control of parameters:
-↓pH: CO2 bubbling
-↓O2: N2 bubbling
-↑TºC: Heaters
-↓POC: Decrease of food concentration

CWC species Region
Treatments

1 2 3 4 5 6 7 8

Lophelia 
pertusa Norway

Control 2100
↓pH
↓O2
↑T°C

2100
↓pH
 

2100
↓O2
 

2050
↓pH

2100
↓pH
high range

Dendrophyllia 
cornigera NW Spain

Control 2100
↓pH
↓O2
↑T°C

2100
↓pH

2100
↓O2
 

2100
↑T°C

2100
↓pH
↑T°C

2100
↓O2
↑T°C

2100
↓pH
↓O2

Dentomuricea 
aff. meteor Azores

Control 2100
↓pH
↓POC

2100
↓pH

2100
↓POC

 

Table 1: Cold-water coral experimental treatments with the different stressors and their year of IPCC projection (2050 and 2100).

• Further experiments will include the addition of particles 
from mining or sediment from trawling activities to all 
treatments after long-term experiments finish to study 
the potential physical damage and ecotoxicological 
effects. 

• The results from these studies will increase our 
knowledge on the potential consequences of global 
change and local stressors and their possible 
interactions on CWC species and ecosystems that they 
form.

• The results will contribute to support science-based 
marine spatial planning for the North Atlantic.  

Looking Forward 

Experimental Tanks

Experimental Tanks

Sump 
Tanks

Sump 
Tanks

Husbandry 
Tanks

Sump 
Tanks

Experimental Tanks

UEDIN/HWU – Lophelia pertusa

IEO-CSIC/UB/AF – Dendrophyllia cornigera OKEANOS/IMAR – Dentomuricea aff. meteor

pH/O2/TºC controller

Solenoid valves

Gas input from 
CO2/N2 bottles

Signal from 
pH/O2/TºC sensors

Needle valves

Control of parameters system

Acknowledgements
• Susanna Strömberg, Ann Larsson, Nina Lukas, Laurence De Clippele and Nadia Jogee for 

helping get Lophelia pertusa from Sweden to Scotland and to the entire staff at St Abbs 
Marine Station for helping with the aquaria setup.

•  Aquarium Finisterrae (Ayuntamiento de A Coruña) for providing the infrastructures and 
material, as well their maintenance workers: Alberto Rodríguez, Fabián Gerpe, Leo 
Domínguez, and Noelia Arias for their help with the aquaria setup.

• Marina Carreiro-Silva is supported by Program Stimulus of Scientific Employment 
(CCCIND/03346/2020) from the Fundação para a Ciência e Tecnologia, and  Inês Martins by the  
Projeto Investigadores Mar AZ–PO Açores 2020 (ACORES-01-0145-FEDER-000140). MCS, IM 
and MR acknowledge the strategic project UIDB/05634/2020 granted to OKEANOS.

• Kelsey Archer Barnhill and Cristina Gutiérrez-Zárate thank the Deep-Sea Biology Society for the 
funds to attend this conference.


