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An estimated change in surface seawater pH in the seasonal sea ice 
areas of the Southern Ocean, calculated from the IPCC CO2 emission 
scenario and observation data.  Green points are measurement data 
observed. The red line indicates pH decrease without change in 
current CO2 emissions, while the blue dotted line indicates less distinct 
pH decrease with some regulated CO2 emissions. In both cases, pH is 
predicted to be lowered.

The impact of acidified seawater and iron on the growth of three types of haptophyte algae in the 
Australian sector of the Southern Ocean.

Limacina helicina, a species of Thecosomata pteropod inhabiting 
in the Southern Ocean. The calcium carbonate shell dissolves in 
acidifi ed seawater (photo: an intact shell in natural seawater).

Predicted impact of 
acidifi cation on phytoplankton

In natural seawater, marine ecosystems 
are supported by var ious kinds of 
phytoplankton, including diatoms and 
coccolithophores with calcium carbonate 
shells. Cultivation experiments of these 
natural  populat ion under acidi f ied 
seawater showed that the impact of 
acidification appears more pronounced 
i n  h a p t o p h y t e  a l g a e  c o n t a i n i n g 
coccolithophores (fi gure, right).

To know the ecological role of shell-bearing pteropods 
One of the most susceptible organism to the impact of acidifi cation is aragonite 

shell bearing pteropods (Thecosomata) (photo, right). From the results of present 
observation, these are known to occur abundantly in the Southern Ocean in 
summer, and to play a significant role within the ecosystem. Southern Ocean 
acidifi cation could affect not only pteropods but also the entire ecosystem.
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“Clione”, otherwise known as sea angels, feed only on shelled pteropods “Limacina”.  If Limacina 
become extinct as a result of acidifi cation, Clione would also disappear from the ocean. To preserve Clione 
as a symbol of clean polar seas, monitoring of ocean acidifi cation due to excessive CO2 emissions must be 
continued.

Monitoring the Southern Ocean acidifi cation
Although surface waters are slightly alkaline (pH 8), they 

become acidic when carbon dioxide (CO2) dissolves in 
seawater. Based on observation data of CO2 in seawater, 
it has been suggested that calcium carbonate (aragonite) 
in the south of the Southern Ocean could become 
undersaturated by the end of this century, and the impact on 
ecosystems would be huge. The continuous monitoring must 
be needed.


