
There is an interesting hypothesis that ocean 
acidification (decrease in pH related to increases in 
CO2 in the atmosphere) may increase both the 
availability and toxicity of lead in the marine 
environment. 
 
See excerpt, time to brush up on your chemistry: 
 
Factors associated with global 
warming mainly involve temperature and ocean acidification 
(OA), which could considerably modulate the impacts 
of pollution on coastal and estuarine ecosystems (Ivanina 
and Sokolova 2015). Fossil fuel and biomass combustion as 
well as cement production result in greater CO2 assimilation 
by ocean (Gattuso et al. 1998). High levels of dissolved 
CO2 in oceans induce the increase in CO2 partial pressure 
(PCO2) leading to pH and ocean carbonate chemistry changes 
(Ivanina and Sokolova 2015). When carbonate dissolves 
in the seawater, it reacts with water molecules to 
transform into carbonic acid (H2CO3). Then, carbonic acid 
dissociates into hydrogen and bicarbonate (HCO3 
-), which leads to a decrease in pH and carbonate ion concentration 
(CO32-) (Gazeau et al. 2011). 
In marine environments, dissolved metal levels are 
generally low because of the low solubility of the MTE in 
seawater and their adsorption in sediments. Despite this 
fact, changes in the seawater chemistry due to OA can 
affect the solubility, speciation, and distribution of the 
MTE in water and sediments, affecting potentially their 
toxicity to marine organisms (Ivanina and Sokolova 2015). 
Indeed, a metal is present in various forms in the marine 
environment and these various forms have a different 
availability for organisms. The acidification can, therefore, 
influence interactions between metals and organisms in 



two ways. In fact, the decrease in pH modifies the metal 
form occurrence and could make trace metals to be more 
toxic (Han et al. 2013). Metals complex with organic and 
inorganic ligands and as the pH decreases, these metals 
tend to dissociate from the complexes resulting in 
increased concentrations of free ions, which become 
therefore more bioavailable and toxic to organisms 
(Campbell and Stokes 1985). Concerning effects on the 
inorganic speciation, metals forming strong complexes 
with carbonate and chlorine, such as lead, could, therefore, 
be affected by the decrease in seawater pH (Millero et al. 
2009). The scenario of the pH decrease according to 
Caldeira and Wickett (2003) will lead to a seawater pH, 
which could reach 7.7 in 2100 and 7.4 in 2250. If these 
predictions prove to be correct, as pH decreases, free forms 
of lead will increase by 10% as well as its complexation 
with chlorine leading to a 15% increase in the forms 
PbCl+, PbCl2, and PbCl- 
3 (Millero et al. 2009). 
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Interested in conducting research in Ezemvelo protected areas? See: 
http://www.kznwildlife.com/research.html 

 
 



  
 
 


