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Supplementary Table 1.  

 

Month 
Uamh an 
Tartair, UK 

Crag Cave, 
Ireland 

La Garma 
Cave, Spain 

Grotte de 
Villars, 
France 

Chauvet Cave, 
France 

Bunker Cave, 
Germany 

Postojna 
Cave, Slovenia 

Nova 
Grgosova 
Cave, Croatia 

 mean sd mean sd mean sd mean sd mean sd mean sd mean sd mean sd 

Jan 99.8 1.6 109.3 1.5 71.9 0.7 68.2 1.0 52.2 3.8 89.4 1.1 74.2 5.2 49.6 3.1 

Feb 66.7 3.7 81.4 3.3 62.7 1.2 41.3 2.9 37.9 1.8 58.5 2.4 49.0 1.3 33.2 1.2 

Mar 59.3 2.0 60.3 1.8 56.9 1.4 38.9 1.5 18.8 3.9 52.3 1.6 46.4 1.2 40.9 1.6 

Apr 39.3 2.7 31.4 4.3 42.9 2.6 34.2 0.8 19.5 1.3 25.1 4.6 44.0 1.7 47.8 1.5 

May 28.6 1.1 26.0 1.2 35.2 2.1 22.5 3.8 21.2 2.6 22.2 1.3 24.0 3.6 28.0 2.3 

Jun 17.4 2.9 15.8 4.1 31.7 1.9 18.2 2.0 17.2 4.5 13.8 2.5 18.6 2.3 37.8 2.0 

Jul 21.3 1.5 13.3 1.7 16.6 3.0 5.6 2.4 2.7 1.6 23.7 2.1 11.5 2.9 35.1 3.4 

Aug 42.1 4.6 29.7 2.6 7.9 2.1 4.4 1.2 1.8 0.8 40.9 4.5 14.8 2.4 32.8 3.0 

Sep 68.1 4.0 49.1 3.3 4.6 1.2 6.2 1.9 3.6 1.8 35.8 3.2 43.2 6.9 53.8 4.2 

Oct 104.8 4.0 82.3 7.5 11.3 0.6 10.8 2.6 13.9 5.8 46.0 2.5 55.0 3.6 74.9 1.6 

Nov 100.9 1.1 109.4 1.7 39.4 2.7 45.3 6.4 74.1 11.2 71.4 3.4 90.4 4.4 70.2 1.3 

Dec 87.5 2.4 111.9 1.9 74.7 3.3 72.0 1.8 68.7 4.5 77.0 0.7 126.8 3.0 82.0 2.1 

YEAR 736  1051  455  774  331  556  1065  586  

 
Lokvarka 
Cave, 
Croatia 

Lower 
Cerovačka 
Cave, Croatia 

Upper/Lower 
Barać Cave, 
Croatia 

Modrič 
Cave, 
Croatia 

Proumeyssac 
Cave, France 

Clamouse 
Cave, France 

 
 
Molinos Cave, 
Spain 

Seso Cave, 
Spain 

 

 
mean sd mean sd mean sd mean sd mean sd mean sd mean sd mean sd  

Jan 72.9 3.2 82.1 4.5 95.0 4.7 103.4 6.9 57.3 1.0 52.6 1.9 20.6 2.0 22.8 1.4  

Feb 45.1 2.3 55.7 2.2 53.9 1.7 62.0 3.0 32.1 3.7 42.5 2.7 20.4 1.8 17.3 1.6  

Mar 43.9 1.1 52.3 1.2 48.4 0.9 54.2 2.3 24.6 1.6 23.4 3.7 22.0 2.1 13.2 1.8  

Apr 53.3 0.4 67.0 1.1 51.4 1.5 48.6 1.3 30.2 1.7 22.1 3.5 38.0 3.7 15.2 0.8  

May 37.0 3.1 58.5 1.9 33.0 3.7 35.1 3.3 20.4 3.7 26.3 4.8 49.2 4.4 20.9 1.2  

Jun 29.0 2.9 63.7 2.3 34.0 2.1 28.1 2.9 11.5 2.3 13.6 4.2 14.3 4.0 10.3 2.8  

Jul 14.6 4.3 36.7 5.1 12.4 3.7 15.3 3.7 3.3 1.8 4.2 1.9 6.1 2.4 5.1 2.0  

Aug 18.9 2.1 38.7 2.0 13.7 2.9 9.5 2.6 2.8 1.1 3.1 1.4 6.1 2.3 2.8 1.3  

Sep 47.0 3.0 54.2 1.7 30.0 2.7 21.9 1.6 2.6 1.1 27.2 7.2 16.2 3.9 2.0 1.0  

Oct 73.5 2.9 73.4 3.4 45.6 4.5 38.2 2.4 8.5 2.3 53.6 10.1 26.0 4.2 3.3 1.5  

Nov 86.5 2.3 90.9 2.8 76.1 6.2 64.1 3.2 23.7 5.0 83.3 9.1 32.1 3.3 10.8 3.2  

Dec 105.6 3.5 105.2 2.7 122.9 2.9 119.7 6.9 51.3 3.2 60.3 5.8 25.9 1.7 18.2 2.4  

YEAR 627  778  616  600  268  412  277  391   

 

Modelled monthly recharge (mm per month). 
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Supplementary Figures 

 

Supplementary Figure 1. 

Regional relationships between 18Odripwater, and 18Oamountwprecip. Regional regression lines are shown 

in red where they are statistically significant. China: 18Odripwater = -2.11 (± 1.05) + 0.74 (± 0.13) 

18Oamountwprecip (‰) rs = 0.70, p <0.05. Europe: 18Odripwater = 1.19 (± 0.59) + 1.20 (± 0.08) 

18Oamountwprecip (‰) rs = 0.90, p < 0.01. Australia: 18Odripwater = 2.78 (± 1.01) + 1.38 (± 0.21) 

18Oamountwprecip (‰) rs = 0.34, p = 0.58. Correlations are Spearman’s rank correlation (rs).  Probability 

values (p), are based on the number of cave sites in the region (Global, n=39; Europe: n= 16; China: 

n=10; Australia: n=5), rather than number of unique drip waters.  
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Supplementary Figure 2. 

Last Glacial Maximum (LGM) mean annual temperatures (MAT) simulated by the ECHAM5-wiso 

model. Simulated temperature anomalies have been converted to absolute temperatures adding the 

modern (2000-2010 CE) climatology from the observational CRU-TS4.01 dataset 22. Simulated 

temperature anomalies have been interpolated to the CRU-TS4.01 spatial resolution. Details on the 

simulation setup can be found in 23,24. SISAL (Speleothem Isotopes Synthesis and AnaLysis Working 

Group) sites 25 and samples (Supplemental Data 1) that change between one of the three 

temperature classes (MAT < 10 °C, 10 < MAT < 16 °C, and MAT > 16 °C) between LGM and modern 

are shown in red. 
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Supplementary Figure 3. 

Comparison of annual precipitation and 18Odripwater (coloured open proportional circles) and 

18Oamountwprecip (black circles) for the Chinese region. 18Odripwater circle diameter is proportional to 

mean annual temperature, and 18Odripwater circle colour represents P/PE. Arrows link 18Oamountwprecip 

and 18Odripwater. In the Chinese region, warmer sites tend to have higher P/ET and 18Odripwater > 

18Oamountwprecip, and cooler sites tend to have lower P/ET and 18Odripwater < 18Oamountwprecip. The 

relationship between total annual P and 18Odripwater is Annual P = 4259.2 (± 307.2) + 269.83 (± 38.71) 

18Odripwater (rs = 0.69, p = 0.027). Probability values (p), is determined using the lowest degrees of 

freedom (df) based on the number of cave sites in the region (n=10) rather than number of unique 

drip waters.  
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