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1. Defini,on of a paleocean‐acidifica,on event 

2. Paleo‐Analogues 

3. Examples from the PETM: 
 Carbonate dissolu,on at the seafloor 
 Modeling 
 Biological responses: nannofossils, benthic and plank,c foraminifers 

4. Proxies for reconstruc,ng ocean carbonate chemistry 
 δ13C in alkenones 
 boron isotopes and B/Ca in foraminifera and corals 



Decoupling of seawater‐pH and satura,on  
state on long ,me scales 

An ‘ocean acidifica<on event’ is a <me interval  
in Earth’s history that involved geologically ‘rapid’  
changes of ocean carbonate chemistry on  
<mescales <10,000 years. 

Independent evidence for ocean acidifica<on is  
required. The fossil record of calcareous  
organisms does not provide proof for an ocean  
acidifica<on event.  



similarity of paleo‐events to modern OA: 
 ‐ pH decrease 
 ‐ satura<on decrease 
 ‐ temperature increase 
 ‐ nega<ve δ13C excursion 
 ‐ global or regional extent 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Uchikawa & 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2010 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Nature Geoscience, 2009 

es<mated CO2 release rate at the PETM 
smaller compared modern release rate: 
rela<vely small surface ocean pH decrease 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PETM Record from  
Tropical Pacific Ocean (ODP Site 865) 

Kelly 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al., 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“Ancestral” Morozovella velascoensis 

Transient Morozovella allisonensis 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Boron proxies for past seawater‐pH 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Summary 

1. Carbonate preserva,on is an indicator for corrosive condi,ons but does  
not allow for interpreta,on of calcifica,on crises. 

2. Ex,nc,ons and origina,ons occur in benthos, micro‐ and nannoplankton 
but ecological changes may be dues to synergis,c effects of temperature, 
stra,fica,on, nutrient availability, oxygena,on. 

3. Independent proxy evidence is required to iden,fy ocean acidifica,on. 

4. Several paleoproxies are available but not all controls are understood 
and in par,cular the use of now ex,nct species is problema,c, and the 
chemical composi,on of paleo‐seawater is poorly constrained. 

5. Modern OA is unprecedented in the past. The ocean buffers changes in 
satura,on state on long ,mescales and only rapid (<10 kyr) changes in  
carbonate chemistry allow for suitable comparison with modern OA.  


