
 

Supplementary Figures 
 
Supplementary Figure 1 – Boxplot of information-theoretic evidence ratios (ER) comparing two 

regression models (the first with a slope parameter and the second with only an intercept) fitted to 

variation in six climate proxies against the number of extinct species (estimated from the distribution of 

the last fossil for each taxon) between 35 and 120 kyr ago (kyr = 10
3
 years) as a function of a temporal lag 

between the date of species extinction and climate variation. The model with the slope parameter assumes a 

linear positive relationship between the number of extinct species over time and climate conditions, whereas the 

simpler model with only an intercept assumes no relationship. The ER is calculated as the sample size-adjusted 

Akaike’s information criterion [AICc] weight of the slope model divided by the AICc weight of the intercept-only 

model. A higher ER (>> 3, see the evidence ratio interpretation scale in ref 1) indicates more evidence for the 

slope versus the intercept-only model, indicating that as climate variation increased, more taxa went extinct. The 

temporal lag is calculated by regressing the number of species going extinct against climate from 0 to 20,000 year 

(at a 2-kyr time step) earlier than 35 kyr (i.e., the period showing the maximum number of extinct taxa; Fig. 1a). 

For each temporal lag scenario, we accounted for climate uncertainty by re-fitting both linear models using 1,000 

new sets of climate values resulting in 1,000 random resamples of the climate data within their confidence 

intervals (per 1-kyr window). 

 

 

  



 

Supplementary Figure 2 – Geographic distribution of dated (a) megafauna and (b) archaeological sites 

related to human activities in Sahul (i.e., Australia and New Guinea). We used only high quality-rated dated 

records of both human and megafauna taxa in this study (see Methods in main text) 

 

 

 

  



 

Supplementary Figure 3 – Period of human-megafauna overlap in Sahul accounting for the highly 

debated date of 62 ± 6 kyr (kyr = 10
3
 years) from Lake Mungo

2, 3, 4
. Distribution of extinction dates for all 

megafauna taxa with a model agreement > 50% (grey barplot, left y-axis) and distribution of the percentage of 

model agreement to infer the date of first human occurrence (blue barplot, right y-axis). Marine Isotope Stages 

(MIS)
5
 1 to 5 are shown across the top axis for temporal reference. 

 

 

  



 

Supplementary Figure 4 – Isotope δ
18

O values (100-year averaged data) extracted from the WAIS Divide 

Core 06A
6
 over the last 68 kyr (kyr = 10

3
 years). Although we are aware of this recent work, we have not used 

this record to test correlation between the climate variation and the estimated number of extinct species through 

time because of the redundancy with the EPICA Dome C ice core in central-east Antarctica
7
, which is a longer 

record and has the same trends for the period of overlap. Marine Isotope Stages (MIS)
5
 1 to 5 are shown across 

the top axis for temporal reference. 

 

 

  



 

Supplementary Figure 5 – Maps of correlation between climate in Sahul at a 1 × 1 ° spatial resolution and 

glacial/interglacial temperature fluctuations in Antarctica (Fig. 1 in the main text) over the last 120 kyr 

(kyr = 10
3
 years, a and b), Marine Isotope Stage 3 (c and d) and 5 (e and f)

5
. The correlation is calculated 

using the Spearman’s rank correlation coefficient applied to mean annual temperature (a, c and e) and 

precipitation (b, d and f) anomalies relative to the present day at each gridcell, calculated from HadCM3 

palaeoclimate simulations
8
, and temperature fluctuations in Antarctica are calculated from the Antarctica EPICA 

Dome C ice core
7
 and corrected for time-resolution sampling bias.  

 

 

 

 
  



 

Supplementary Figure 6 – Maps of correlation between climate in Sahul at a 1 × 1 ° spatial resolution and 

variation in El Niño/Southern Oscillation power (ENSOp, see Fig. 1 in the main text) over the last 120 kyr 

(kyr = 10
3
 years, a and b), Marine Isotope Stage 3 (c and d) and 5 (e and f)

5
. The correlation is calculated 

using the Spearman’s rank correlation coefficient applied to mean annual temperature (a, c and e) and 

precipitation (b, d and f) anomalies relative to the present day at each gridcell, calculated from HadCM3 

palaeoclimate simulations
8
, and variation in ENSOp is estimated from the Zebiak-Cane coupled ocean-

atmosphere model forced only by changing parameters
9
.  

 

 

 

 

  



 

Supplementary Tables 
 

Supplementary Table 1 – Inferential methods used to estimate the extinction timing of sixteen megafauna 

genera and the time of first human occurrence in Sahul – see Figure 1 in main text. Each variable is 

explained in detail in the Supplementary Method 1. 
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Supplementary Methods 
 

Detail of models used in the ensemble-hindcasting approach 

Except for GRIWM (Gaussian-Resampled Inverse-Weighted McInerny) and Solow’s model described in Saltré et 

al.
16

, all methods (see supplementary table hereafter) were adapted to the fossil time series and dated artefacts 

related to human activities from Rivadeneira et al
17

. Text is the estimated extinction time,          are n fossil 

dates of presence sorted such that Tn is the date of the youngest record from the fossil time series, H is the total 

number of dated records in the time series, and α is the confidence level (median estimates from α = 0.05 and 

their confidence interval ranging from α = 0.975 and α = 0.025). Solow’s model estimates a confidence interval 

defined as     (       ) encompassing Text. Φ is the cumulative distribution function of the standard normal 

distribution and    represents the dating error — assumed to be constant along the fossil time series. However, 

Solow’s equation (like Strauss and Sadler’s and McInerny’s) assumes a uniform probability of record occurrence 

over time, an assumption that might often be violated because the extinction vortex
18

 acts to reduce the 

probability of discovering fossil records near the terminal date
16

. McCarthy’s and Marshall’s methods account for 

this effect using ei, the sampling effort (i.e., a function of sampling probability that depends on the time series 

used to calculate extinction time
16, 17

) in the i
th

 year. Instead of calculating this sampling effort, GRIWM 

hypothesizes that the most-recent records would be more influential on the sighting rate as extinction is 

approached so that     
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   ⁄  , where    (i) gives more ‘weight’ to the most recent dates by 

inversely weighting the contribution of each dated record to      given its temporal distance from the most recent 

record and (ii) resamples ‘L’ times (arbitrarily set at 10,000) each radiometric date in the series from a Gaussian 

distribution (with mean =          and standard deviation =        ) assuming normally distributed errors.  
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