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Traditional measurements of foraminiferal shell chemistry 

combine multiple specimens to obtain a robust mean that 
typically averages over decades to centuries, depending on 
sedimentation rates. Yet each individual foraminifer lives only 
a few weeks, meaning that measurements on individuals can 
provide temporal resolution similar to that of macroscopic 
archives like corals, but without equivalent stratigraphic 
context. Certain important paleoclimate questions can 
hypothetically be addressed using the single-foram approach, 
including changes in seasonality and interannual variability. 
Recent work in the tropical Pacific using oxygen isotopic 
measurements on individual planktic foraminifera reveals 
changes in interannual variance that likely record evolution of 
the El Niño – Southern Oscillation (ENSO) system. 

Here we extend the single-foram approach to the 
paleotemperature proxy Mg/Ca. We have developed a method 
that is based on the traditional ‘wet chemistry’ oxidative 
cleaning protocol for measuring Mg/Ca by ICP-MS. We apply 
this method to sediment cores from Soledad Basin, located off 
Baja California Sur in the eastern subtropical Pacific, a site 
that is strongly teleconnected to ENSO today. We present 
Mg/Ca measured on single specimens of Globigerina bulloides 
(cold season) and Globigerinoides ruber (warm season) from 
four time slices in Soledad Basin: the 20th century, the Little 
Ice Age, a warm interval (and solar irradiance low) at 9.3 ka, 
and a cold interval (and solar irradiance high) at 9.8 ka. For the 
20th century populations we use a Monte Carlo approach to 
simulate what water depths and months these individuals are 
actually recording. For the paleo samples we theoretically can 
distinguish between changing ENSO variability and changing 
seasonality: a reduction in ENSO variance would result in 
narrowing of both the G. bulloides and G. ruber temperature 
distributions without necessarily changing the distance 
between their two medians; while a reduction in seasonality 
would cause the two species’ distributions to move closer 
together. 

 


