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Abstract 
Published coretop studies [Foster, 2008; Yu et al., 2007] have yielded conflicting 
results as to whether pH, carbonate ion or temperature control B incorporation 
into the shells of planktic foraminifers. Culture experiments carried out with 
Orbulina universa in 2008 showed no temperature effect but a strong pH and/or 
carbonate ion control, as well as a weak salinity effect. It is possible that 
foraminifers show species specific responses to various parameters and it is 
clear that more research is needed to improve confidence in this proxy. Here we 
propose culture experiments with the tropical planktic foraminifers 
Globigerinoides sacculifer and G. ruber to test the effects of pH, temperature, 
salinity and carbonate ion. 
 
Introduction 
As the largest component of the carbon cycle, the oceans have a strong 
influence on atmospheric CO2 levels and play a key role in regulating earth’s 
climate. For a better understanding of the ocean’s role in the global carbon cycle, 
it is important to constrain past variations in seawater carbonate chemistry.  
Many insights have already been gained through analysis of marine sediment 
records whose properties are sensitive to changes in ocean chemistry – further 
development of such proxies will enable us to better constrain past conditions 
and establish records against which models can be tested.  Because it is 
intimately linked to the atmosphere via gas exchange, quantifying changes in the 
surface ocean’s carbonate system (including variables such as pH, alkalinity, and 
CO3

2-) may better enable paleo-pCO2 reconstructions and also shed light on past 
ocean-atmosphere exchange.   
 
In March and April 2010, we plan to perform culturing experiments with planktic 
foraminifers to further develop a new proxy for the carbonate system. As a major 
component of globally-distributed carbonate sediments, foraminifera shells are 
an important climate archive.  Because trace element incorporation into calcite is 
often predictably related to seawater properties such as temperature, salinity, 
and pH, it can sometimes be used for paleo-investigations.  Before these proxies 
can be used, however, trace element behavior must be strictly calibrated against 
known seawater conditions.  In Summer 2008, we successfully collected and 
grew hundreds of foraminifers (two species, Orbulina universa and 


