
Goldschmidt Conference Abstracts 

 

1308 

Covariation of deep Southern 
Ocean oxygenation and 

atmospheric CO2 through the 
last ice age 

S.L. JACCARD1*, E.D. GALBRAITH2, A. 
MARTINEZ-GARCIA3 AND R.F. ANDERSON4 

1Institute of Geological Sciences, University of Bern, 
Switzerland (*correspondence: 
samuel.jaccard@geo.unibe.ch) 

2 ICREA, Barcelona, Spain (eric.galbraith@icrea.cat)  
3 Climate Geochemistry Department, MPI, Mainz, 

Germany (a.martinez-garcia@mpic.de) 
4 LDEO, Columbia University, Palisades, NY, USA 

(boba@ldeo.columbia.edu) 
 

No single mechanism can account for the full 
amplitude of past atmospheric carbon dioxide (CO2) 
variability over glacial-interglacial cycles. Among the 
possible candidates, a build-up of carbon in the deep 
ocean has emerged as a central mechanism for 
lowering atmospheric CO2 concentrations during the 
Last Glacial Maximum (LGM). However, the 
mechanisms responsible for the release of the deeply 
sequestered carbon to the atmosphere at deglaciation, 
and the relative importance each played in controlling 
variations in atmospheric CO2 concentrations prior to 
the LGM, have remained subjects of debate. Here we 
present sedimentary redox-sensitive trace metal 
records from the Antarctic Zone of the Southern 
Ocean that provide a reconstruction of transient 
changes in deep ocean oxygenation and, by inference, 
respired carbon storage throughout the last glacial 
cycle. Our data suggest that respired carbon was 
removed from the abyssal Southern Ocean during the 
northern hemisphere cold phases of the deglaciation, 
when atmospheric CO2 concentrations increased 
rapidly, reflecting - at least in part - a combination of 
dwindling iron fertilization by dust and enhanced 
deep ocean ventilation. Furthermore, our records 
show that the observed correlation between 
atmospheric CO2 concentrations and abyssal 
Southern Ocean oxygenation was maintained 
throughout most of the past 80 kyrs. This suggests 
that on millennial timescales deep ocean circulation 
and iron fertilization in the Southern Ocean played a 
consistent role in controlling atmospheric CO2 
concentrations. 

 


