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Supplementary Figure 1. δD records from the DF2 and EDC ice cores 
The δD records of the DF2 (10-cm sampling, blue) and EDC cores (55-cm sampling, red)1 for 
(a) 300-450 kyr BP, (b) 450-600 kyr BP and (c) 600-750 kyr BP. The light-red line indicates 
high-resolution (11-cm sampling) data2 covering MIS 11 (these δD values are shifted by 10‰ 
for clarity). Numbers indicate Marine Isotope Stages. Dots represent raw data. 
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Supplementary Figure 2. Enlarged profiles of the δD, ΔTsite and ΔTsource records from the 
DF2 core 
Records of δD (black), ΔTsite (red) and ΔTsource (blue) from the DF2 core for (a) 300-450 kyr BP, 
(b) 450-600 kyr BP and (c) 600-750 kyr BP. Numbers indicate Marine Isotope Stages. 
 

 

c

b

a

Age (kyr BP)

δD
 (‰

, V
SM

O
W

)
δD

 (‰
, V

SM
O

W
)

δD
 (‰

, V
SM

O
W

)

Age (kyr BP)

Age (kyr BP)

∆T
so

ur
ce

 (°
C

)

∆T
site  (°C

)
∆T

site  (°C
)

∆T
site  (°C

)

∆T
so

ur
ce

 (°
C

)
∆T

so
ur

ce
 (°

C
)

∆Tsite

δD

∆Tsource

9.3

11.3

13.1
13.3

15.1

15.5 17.3

-460

-440

-420

-400

440420400380360340320300

-460

-440

-420

-400

600580560540520500480460

-460

-440

-420

-400

740720700680660640620600

-8

-6

-4

-2

0

2

4

6

-8

-6

-4

-2

0

2

4

6

-8

-6

-4

-2

0

2

4

6

-8

-6

-4

-2

0

2

4

6

-8

-6

-4

-2

0

2

4

6

-8

-6

-4

-2

0

2

4

6



4 
 

 

Supplementary Figure 3. Deuterium excess and ΔTsource records from the DF1 and DF2 ice 
cores 
(a) The d record using the traditional linear definition3 of the DF1 (grey) and DF2 (black). (b) 
Same as (a), but for the logarithmic definition of d, dln. (c) DF ΔTsource record (blue) shown with 
the stacked SST record (black) with its uncertainty interval (area shaded grey). 
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Supplementary Figure 4. DF ΔTsource and SST records from the moisture source region 
(a) ΔTsite (red) record from the DF cores. The black line indicates the stacked SST record from 
the moisture source region with its uncertainty interval (area shaded grey). Data were resampled 
at a 2-kyr interval. (b) Same as (a), but for the ΔTsource (blue) record from the DF cores. (c) 
Individual SST records used to produce the stacked SST record (Methods). (d) Number of SST 
data series. 
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Supplementary Figure 5. Cross-spectral analyses of ΔTsite vs. δD and ΔTsite vs. ΔTsource 
(a) Power spectrum of ΔTsite (red) and δD (black dotted). (b) Phase shown in units of degrees. (c) 
Same as (a) but shown using units of kyr. Negative values indicate that δD leads ΔTsite. (d) 
Coherence between ΔTsite and δD. (e)-(h), same as (a)-(d) but for ΔTsite (red) and ΔTsource (blue). 
Positive values indicate that ΔTsource lags ΔTsite. The spectral analyses were conducted using 100-
yr resampled data. 
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