
From Chemistry to Biology



Take home messages

✓ Chemistry influences Biology

Ocean acidification is a multi-driver change in the carbonate system and key 

chemical parameter(s) influencing biology depend on organisms/ecosystems

✓ Biology influences the Chemistry

It is then critical to design a system that maintain the target carbonate 

chemistry and water quality throughout the experiment

✓ You need to document the water quality and chemistry in each 

experiment

Adapt the frequency and quality to the design
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Ocean acidification is            

chemistry…
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Ocean acidification in a nutshell
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What is driving biological changes?

W



e.g. Threshold: W < 1.5 for calcifiers

Is it W?



(Thomsen et al. 2010)

pH 7.5, Wara=0.35

Organisms are not pieces of calcium 

carbonate

Acid-base

regulatory

mechanisms



Omega myth…



Omega myth… but…

W can be important for organisms with:

- Exposed skeletal structure (dissolution) 

e.g. corals

- Periods of fast calcification (kinetic

constrains) e.g. larval bivalves



Is it CO3
2-?

Calcification:

Ca++ + CO3
-- -> CaCO3

Ca++ + 2HCO3
- -> CaCO3 + H2O + CO2



Roleda et al. 2012

Seawater CO3
2-

not main bricks

for calcification

Is it CO3
2-?



(Many) animal exposed to ocean 

acidification?
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Species sensitivity relates to: ability to protect/compensate & 

energy



Early oyster larvae
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Mussels
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Mussels

Compensatory calcification
Ventura et al. (2016)



Echinoderms
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Echinoderms



Is it CO2?

6CO2 + 6H2O ------> C6H12O6 + 6O2

Photosynthesis



What is driving biological response?
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It depends on species/organisms

W
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Many biological processes impacts the 

carbonate chemistry

Day: light

= Photosynthesis + respiration

Night: dark

= respiration

O2 CO2 pH

O2 CO2 pH



Need to adapt the aquarium system

Depend on the species and 

stage/size/density/species specificities
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Best Practices and SOP



You can measure

- pH 

- DIC 

- Alkalinity

- pCO2

You also need Temp, salinity, and pressure

+ USE EQUILIBRIUM CONSTANTS FOR 

THE CALCULATIONS 

Need to measure 2



E.g. pH

OK to use well calibrated pH electrodes



Frequency of measurements?

✓ Enough to capture the variability

✓ Demonstrate that conditions are “stable” over the 

course of the experiment (time effect)

✓ Demonstrate that no significant differences between 

replicates

✓ Demonstrate that significant differences between 

treatments

Summary Table & Statistics



Example: Constant pH



Example: Fluctuating pH



Example: Fluctuating pH
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