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Importance of shellfish aquaculture in EU
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fast growth + 5 % per 
year

Need for adaptation to CC
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Shellfish Storylines
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Species Groups

mussels oysters clams

Species group Region Species

SG10 North Sea blue mussel

SG11 North Sea blue mussel

SG12 North Sea Pacific oyster, European oyster

SG13 Iberian Atlantic manila clam, carpet shell

SG14 Iberian Atlantic Pacific oyster, Portugese oyster

SG15 Mediterranean Sea manila clam, carpet shell

SG16 Mediterranean Sea Mediterranean mussel
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Coastal areas in

North Sea (NL+DK)

Iberian Atlantic (PT)

CC scenarios PML
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Temperature and food experiment

Set-up

3 replicate tanks with 10 
individuals per species and origin

species and origins: 
Mytilus edulis (NL, DK)
Mytilus galloprovincialis (PT)

1 size class:  juvenile
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Temperature and food experiment

• Period treatment: ~35 days 

• Conducted Nov - Dec 2016

• Salinity ~30 psu

• Individually marked shellfish

• Continuously fed

• Algae: Isochrysis galbana and 

Skeletonema costatum

• Growth rate and survival

• Clearance rate and oxygen consumption 

determined at the end
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Temperature and food experiment

No survival of mussels at 30 0C
Longest survival of Portuguese mussels at high 
food
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Temperature and food experiment

Significant effect of temperature and food on growth
Higher optimal temperatures at high food conditions 
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Temperature and food experiment

Significant effect of temperature and food on clearance rate and oxygen consumption
Lower clearance at high food conditions
Increase in clearance rate with increase of temperature at high food
Increase in oxygen consumption with increase of temperature
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Temperature, food and oxygen experiment

Set-up

3 replicate tanks with 5 individuals 
per species, size class and origin

species and origins: 
Mytilus edulis (NL, DK)

4 size classes:  
Juvenile x2
Adults x2
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Temperature, food and oxygen experiment

• Period treatment: ~20-30 days 

• Conducted Nov - Dec 2016

• Salinity ~27 psu

• Individually marked shellfish

• Continuously fed

• Algae: Rhodomonas salina

• Growth rate and survival

• Clearance rate and oxygen consumption 

determined during the experiment
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Temperature, food and oxygen experiment

Significant effect of oxygen concentration and food on growth
Significant effect of interaction between temperature and oxygen concentration
Danish mussels significantly growing faster than Dutch mussels
Higher optimal temperatures at high food conditions 



CERES
Climate change and European Aquatic RESources

CERES
Climate change and European aquatic RESources

Temperature, food and oxygen experiment

Significant effect of temperature on growth when oxygen concentration decreases
Growth curve is different between DK and NL:
For the same experimental size: 2-3 cm, DK mussels are probably younger hence with 
faster growth.
At 4-5 cm, DK and NL have similar growth rates.
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Temperature, food and oxygen experiment

Significant effect of interaction high temperature and low oxygen concentration on 
reducing clearance rate and increasing oxygen consumption
Increase in oxygen consumption with increase of temperature
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Use of data in model

Experimental results Bioenergetic individual mussel model

Temperature effects on CR and oxygen consumption obtained from the CERES experiments will be used to calibrate and 
validate growth models

Growth outputs of the model
at different temperatures
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