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A main caveat in the interpretation of observed changes in atmospheric A*C du-
ring the last 50,000 years is the unknown variability of the carbon cycle, which
together with changes in the *C production rates determines the XS dynamics.
A plausible scenario explaining glacial/interglacial dynamics seen in atmospheric
CO5 and 6'2C was proposed recently (Kahler et al. 2005). A similar approach and
expanding its interpretation to the Hc cycle is an important step towards a deeper
understanding of A4C variability (Kdhler et al. 2006). This approach is based on
an ocean/atmosphere/biosphere box model of the global carbon cycle (BICYCLE)
to reproduce low frequency changes in atmospheric CO2 as seen in Antarctic ice
cores. The model is forced forward in time by various paleo-climatic records deri-
ved from ice and sediment cores. The simulation results of our proposed scenario
match a compiled CO2 record from various ice cores during the last 120,000 years
with high accuracy (r“ = 0.89). We analyze scenarios with different &G produc-
tion rates, which are either constant, based on '°Be measured in Greenland ice
cores, or the recent high-resolution geomagnetic field reconstruction GLOPIS-75
and compare them with the available AC data covering the last 50,000 years.
Our results suggest that during the last glacial cycle in general less than 110%0
of the increased atmospheric AC are based on variations in the carbon cycle,
while the largest part (5/6) of the variations has to be explained by other factors.
Glacial atmospheric A C larger than 700%o cannot not be explained within our :
framework, neither through carbon cycle-based changes nor through variable '*C Box model of the Isotopic Carbon cYCLE BICYCLE = 23 I(GESPISJS)
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