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Extensive archaeological and fossil pollen records are available in the Comprehensive Archaeological Radiocarbon Database 
(www.canadianarchaeoology.ca) and the Neotoma Paleoecology Database (www.neotomadb.org) permitting detailed analyses of long-term 
human-environment relationships. Using North America as an example, we present a new methodology to correlate pollen-based vegetation 
abundance with radiocarbon-based estimates of population density (Chaput et al., 2015; Kriesche et al., submitted). 

     DATA 

Fig. 1. The distribution of  
archaeological 14C dates 
used in this study (A)  
and an example of a 
population density map 
from 9,500 cal BP (B). 
Maps for the entire 
Holocene are in Chaput 
et al. 2015. 

     CROSS-CORRELATION 

     INTERPRETATION 

     CONCLUSIONS 

Fig. 2. The distribution of  
pollen sites used in this study 
(A) and an example of a 
vegetation abundance map 
for Quercus at 10,500 cal BP 
(B).  Warm colours indicate 
high percentages, cold colours 
low percentages, grey is the 
extent of the ice sheet. 

Fig. 4. Cross-correlation functions of changes 
in population and plant taxa (e.g., Quercus) are 
obtianed for a series of temporal lags, e.g., a 
lag of 0 years between 10,650 and 11,150 cal 
BP (A) and a lag of +300 years (B). In (B) 
population change is for 10,650 – 11,150 cal 
BP while vegetation change is for 10,350 – 
10,850 (i.e., population leads vegetation by 
300 years). 

Fig. 5. Summary of cross-correlation functions 
(Fig. 4A) of all 500-year change maps for 
Quercus and population density with a 
temporal lag of 0 years. Y axis values are the 
midpoints of the 500-year intervals.  

Fig. 6. Summary of all cross-correlations for all time lags. Mean cross-correlations on the bold diagonal 
line correspond to temporal lag 0 (Fig. 5), values above the diagonal line correspond to negative 
temporal lags, values below the diagonal line correspond to a positive temporal lag. Several periods of 
positive cross-correlations between changes in intensities of Quercus and population are seen, notably 
between 11,000 and 10,000 BP, around 6,000-5,000 BP, and in the past 2,000 years. This means that 
Quercus  and population were associated during these periods. Negative cross-correlations are found, 
e.g., between 7000 and 6000 BP. 
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At a continental scale, correlations exist between changes in human population and 
vegetation. This methodology demonstrates new opportunities to use point data for 
more sophisticated spatiotemporal analyses of multivariate data. 

A B A B 

Fig. 3. Population change between 850 and 1,350 
cal BP (A) and change in Quercus abundance 
between 11,250 and 11,750 BP (B). Quercus 
change is only shown within the taxon range. 
Colours as in Fig. 2.  
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