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The paleorecord of global carbon cycle changes in polar ice cores – a journey in time 
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The International Carbon Dioxide Conference was initiated in Bern in the early 1980s when atmospheric CO2 levels 
were still at around 340 ppm, i.e. about 60 ppm lower than at present. Interestingly, this was also the time when 
first reliable CO2 reconstructions from Antarctic ice cores became available. These drastically revealed the disaster 
of anthropogenic CO2 emissions by documenting CO2 concentrations at that time being already elevated by about 
60 ppm over preindustrial levels. 

In the meantime ice core science on the global carbon cycle has soared providing high-resolution CO2 records back 
to the last glacial maximum and an extended view of long-term changes of CO2 in the Quaternary back to 800,000 yr 
before present. These measurements support a tight coupling of atmospheric CO2 and global climate and an 
important role of increasing CO2 levels in driving glaciation/deglaciation sequences, where CO2 levels were 100 ppm 
lower during glacials than during the preindustrial period and showed concentrations lower than 300 ppm during 
past interglacials. However, the amplitude of these CO2 changes and the responsible changes in the global carbon 
cycle cannot be explained by a single process only. Recent progress in isotopic studies of CO2 in ice cores, in carbon 
cycle reconstructions using marine sediment records as well as in carbon cycle modeling point to a combination of 
processes being responsible for the glacial/interglacial CO2 amplitude and millennial variations in atmospheric CO2. 
These processes comprise biological, physical but also geological effects to quantitatively explain the observed 
records. This presentation will summarize the steps taken in ice research over the last decades to reconstruct carbon 
cycle changes over the last 800,000 years and implications of these results for future CO2 changes. 
While we all hope that the next decades will bring rapidly leveling atmospheric CO2 concentrations in order to achieve 
the 1.5-2°C global warming target, the ice core community itself also hopes to obtain an even longer ice core view 
of carbon cycle changes over the last 1.5 million years in the near future. Based on new ice core drillings currently 
planned in East Antarctica, such a record would also cover the Mid Pleistocene Transition and would allow us to 
study the role of greenhouse gases in the change of cyclicity of ice age/warm age sequences from 40 to 100 kyr over 
that interval. 




