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An open-access digital repository of global cultural and paleoenvironmental radiocarbon (14C) dates, the Comprehensive Archaeological 
Radiocarbon Database (CARD), is currently being compiled with the objective of estimating the prehistoric spatiotemporal distribution of 
humans (www.canadianarchaeology.ca).  In areas with sufficient data, relative population densities can be estimated and compared to climate 
and vegetation records to deepen our understanding of the relationship between past human and environmental change. 

     THE DATABASE 

Fig. 1. Spatial 
distribution of over 
100,000 14C dates in the 
CARD. North America 
and Australia are 
relatively complete, 
other regions require 
additional data.  

     SPATIOTEMPORAL ANALYSES 

     HUMAN-CLIMATE INTERACTIONS 

     CONCLUSIONS 

Fig. 2. Time series of 
regional sets of 14C 
dates. Bars are the sum 
of dates in 200 year bins. 
Note similarity between 
North America and 
Australia. From Chaput 
and Gajewski, 2016. 

Fig. 3. 14C dates from North America in orange, 
taphonomically-corrected curve using same 
dates in black. Population was low in earlier 
years, increased slowly between 7 and 2 ka cal 
BP, and increased exponentially between 2 and 
0.5 ka cal BP. Number of dates decreases 
afterwards due to Indigenous population 
decline and less radiocarbon dating. 

Fig. 4. Histograms of dates 
from North America and 
Australia compared to 
HYDE3.1 modelled estimates 
of population growth 
inferred from historical 
records. From Chaput and 
Gajewski, 2016. 

Fig. 5. Paleodemographic change in North America. The 
kernel method is used to interpolate between individual 
sites with 14C ages. Spatial and taphonomic corrections are 
applied to account for fewer dates in earlier times and the 
uneven distribution of sites across the continent. People 
entered the continent via Beringia, and population 
“centers” developed along coastlines and in the southern 
and eastern United States. From Chaput et al. 2015.  

Fig. 6. The mean July temperature curve for North America (Viau et al. 2006) in red and the 
same curve truncated at 10 ka cal BP in blue to emphasize warm and cold periods. The 
taphonomically-corrected paleodemographic curve for North America (Fig. 3) in black shows 
population growth was low between 8 and 6 ka cal BP (cold), high between 6 and 3.5 ka cal 
BP (warm), and very high after 3.5 ka cal BP (during Neoglacial cooling). The latter is due to 
the introduction and subsequent increase of agricultural practices and production.  
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Radiocarbon-based paleodemographic reconstructions can serve as a means of 
validating population and land use models, and can help us discriminate between 
natural and human-induced environmental change. As the CARD becomes more 
complete, better population estimates can be obtained. 


