


2 



3 



4 



5 



6 



7 



8 



9 



10 



Ca2+ + CO3
2- 
 CaCO3 

 

 (Ca2+ x CO3
2-)obs  

 (Ca2+ x CO3
2-)sat 

Ω =  

11 



12 



13 



14 



15 



16 



17 



18 



19 



20 



[CO2aq] 

[CO2aq] 

µ 

µ 

21 



22 



23 



24 



25 



26 



27 



28 



29 



30 



31 



32 



33 



34 



35 



36 



37 



38 



39 



40 



41 



42 



43 



44 



45 



46 



aslo.org 
 

 
sciencemag.org 
 

 
 

annualreviews.org 
 

 
paleo.bris.ac.uk 
 

 

 
pnas.org (PDF) 
 

 
ukcatalogue.oup.com 
 

 
cell.com 

47 

http://aslo.org/lectures/11_005/11_005_rfeely_sdoney.html
http://nuweb2.neu.edu/rieslab/Hoenisch_et_al_2012_Science_Geologic_history_of_ocean_acidification.pdf
http://nuweb2.neu.edu/rieslab/Hoenisch_et_al_2012_Science_Geologic_history_of_ocean_acidification.pdf
http://www.sciencemag.org/content/335/6072/1058.abstract
http://www.annualreviews.org/doi/abs/10.1146/annurev-earth-042711-105521
http://www.annualreviews.org/doi/abs/10.1146/annurev-earth-042711-105521
http://www.paleo.bris.ac.uk/~ggdjl/warm_climates.html
http://www.pnas.org/content/110/34/13739.full.pdf
http://ukcatalogue.oup.com/product/9780199591091.do
http://ukcatalogue.oup.com/product/9780199591091.do
http://www.cell.com/trends/ecology-evolution/abstract/S0169-5347(10)00044-3
http://www.cell.com/trends/ecology-evolution/abstract/S0169-5347(10)00044-3


NOAA 

National Science Foundation 

PAGES Past Global Changes 

48 

http://www.noaa.gov/
http://www.nsf.gov/
http://www.pages-igbp.org/ini/wg/former/ocean-acidification/index.php?option=com_content&view=article&id=248&Itemid=310


http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)2164-0254 

49 

http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)2164-0254
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)2164-0254
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)2164-0254

