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The suggestion that speleothem δ13C values 

depend on atmospheric pCO2 [1] is evaluated here 
using a global compilation of speleothem records. 
Global mean speleothem δ13C anomalies over the past 
90 kyr closely track those expected from the 
experimentally-determined atmospheric pCO2 effect 
on C3 plant δ13C values [2]. Because the relevance of 
this effect to natural changes in atmospheric pCO2 
has been questioned [3,4], I evaluate here alternative 
explanations for the observed global mean 
speleothem δ13C anomalies. The alternative effects 
considered include glacial-interglacial changes in 
mean annual precipitation and the δ13C values of 
atmospheric CO2 (MAP and δ13Ca, respectively, both 
of which control the δ13C values of C3 plants), mean 
annual temperature (MAT, which controls the stable 
carbon isotope fractionation between CO2 and calcite) 
and belowground respiration rates. I evaluted these 
effects across the last deglaciation, a time period 
during which speoleothem data density is relatively 
high and paleoclimate climate changes are relatively 
well constrained [e.g., 5].  

The sum of the δ13C changes expected from 
Holocene-LGM changes in MAP [5], MAT [5] and 
δ13Ca [6] is -0.3‰, an order of magntiude smaller 
than the observed shift of -1.9‰, suggesting these 
variables do not explain the observations. Exclusion 
of speleothem δ13C records possibly sensitive to 
changes in respiration rates results in a Holocene-
LGM global mean speleothem δ13C anomaly of -
1.4‰, which is similar to that for the full dataset, 
suggesting that changes in repiration rates also do not 
expain the observations. I thus conclude that 1) 
atmospheric pCO2 is an important control on 
speleothem δ13C values, 2) the pCO2 effect should be 
removed from existing and future speleothem δ13C 
records that span time periods during which 
atmospheric pCO2 is known from ice core records, 3) 
global mean speleothem δ13C anomalies provides 
radiometric ages for Pleistocene CO2 variations and 
thus ice core climate records and 4) averaging 
multiple spleeothem δ13C records might allow 
reconstruction of atmospheric pCO2 in deeper time. 
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