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Data Repository Materials for Mason et al., Dune mobility and aridity at the desert
margin of northern China at a time of peak monsoon strength in the early Holocene:
Methods and Geochronological Data.

All OSL and radiocarbon ages are listed below, in Tables DR1 and DR2. Study site
locations are listed in Table DR3.

OSL dating methods

Methods used at the University of Nebraska-Lincoln (sample number prefix UNL,
79 of 96 samples) are described here. Methods used at Peking University (PKU, 14
samples) and Nanjing University (NJU, 3 samples) were similar, with exceptions as noted.

Sample Preparation/Dose-Rate Determination. Sample preparation was carried
out under amber-light conditions. Samples were wet sieved to extract the 90 — 150 um
fraction, and then treated with 1 N HCI to remove carbonates. Quartz and feldspar
grains were extracted by flotation using a 2.7 gm cm™ sodium polytungstate solution,
then treated for 75 minutes in 48% HF, followed by 30 minutes in 47% HCl (PKU
samples did not receive this acid treatment). The sample was then resieved and the <90
um fraction discarded to remove residual feldspar grains. The etched quartz grains were
mounted on the innermost 2 mm or Smm of 1 cm aluminum disks using Silkospray.
Chemical analyses were carried out by Chemex Labs, Inc., Sparks, NV, using a
combination of ICP-MS and ICP-AES (PKU sample chemical analyses used neutron
activation analysis). Dose-rates were calculated using Adamiec and Aitken (1998) and
Aitken (1998). The cosmic contribution to the dose-rate is determined using Prescott and
Hutton (1994). For the PKU and NJU samples, these calculations were carried out using
a computer program developed by R. Griin (2003)

Optical Measurements and Age Determination: Optically stimulated
luminescence analyses were carried out on a Riso Automated OSL Dating System Model
TL/OSL-DA-15B/C, equipped with blue and infrared diodes, using the Single Aliquot
Regenerative Dose (SAR) technique (Murray and Wintle, 2000). All D values were
determined using the Central Age Model (Galbraith et al., 1999), unless data analysis
indicated partial bleaching, in which case the Minimum Age Model (Galbraith et al.,
1999)was used. Preheat and cutheat temperatures were based upon preheat plateau tests
between 180° and 280°C. Dose-recovery and thermal transfer tests were conducted as
described by Murray and Wintle (2003). The results of these tests for Otindag dunefield
samples are described in detail by Zhou et al. (2008). Growth curves were examined to
determine whether the samples are below saturation (D/D, < 2; Wintle and Murray, 2006).
Individual aliquots were monitored for insufficient count-rate, poor quality fits (i.e. large
error in the equivalent dose, D.), poor recycling ratio, strong medium VS. fast component,
and detectable feldspar. Aliquots deemed unacceptable based upon these criteria were
discarded from the data set prior to averaging. Averaging was carried out using the
Central Age Model (Galbraith et al., 1999) unless the D, distribution (asymmetric
distribution; skew > 26.; Bailey and Arnold, 2006), indicated that the Minimum Age
Model (Galbraith et al., 1999) was more appropriate.

FOAM Model and NCEP Data Sources.
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FOAM 1.0 is a fully coupled ocean-atmosphere model that has been used to simulate
Holocene climates, including changes in the global monsoons; those experiments and the
model itself are described in detail by Liu et al. (2004; 2003). Monthly and seasonal
means of output variables from those experiments, used to produce Figure 3, are

available from the University of Wisconsin-Madison Center for Climatic Research
(http://ccr.aos.wisc.edu/ , accessed May, 2008). The data used were from model runs 11k,
6k, and Ok (modern control, with pre-industrial atmospheric COy), all with sea-surface
temperatures derived from a fully interactive ocean. Results from fixed sea-surface
temperature experiments (also available from the UW-Madison Center for Climatic
Research) yield patterns similar to the full-ocean results used in Figure 3. NCEP
Reanalysis data (Kalnay et al., 1996) were obtained from the Earth System Research
Laboratory of the National Oceanic and Atmospheric Administration, U.S. Department of
Commerce (http://www.cdc.noaa.gov/cdc/data.ncep.reanalysis.html, accessed May,
2008). We used NCEP monthly long-term means (1968-1996). Gridded data from
FOAM and NCEP were contoured for plotting in Figure 3.

Figure DR1. Calculation of change in potential evapotranspiration with warmer
summer temperatures at 11 ka. Calculations made using the Thornthwaite equation
(Thornthwaite, 1948) for two locations representing high and low values of estimated PE
change in the study area: 1) Abag Qi, Otindag dunefield (A, B); and 2) Otog Qi, Mu Us
dunefield (C, D). Observed monthly mean temperatures (triangles) were approximated
by sine waves (solid black lines). To approximate greater seasonality at 11 ka, wave
amplitudes were increased, to yield average summer (June-July-August) temperatures 4°
C warmer than modern (solid gray lines). Resulting 11 ka temperatures were then used to
calculate PE, with appropriate latitude adjustment for each station. PE increase is greater
at Otog Qi because of higher initial temperatures.
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Table DR1. Optically stimulated luminescence ages and supporting data

Lab. Depth  H,O K0 U Th Cosmic Dose Rate Ali-
Number Site® (m) (%) (%) (ppm) (ppm)  (Gy/ka) (Gy/ka) D. (Gy) quots Age (ka) Context”
Mu Us Dunefield®
UNL-679 Dabianyao 0.3 2.8 2.43 14 9.0 0.22 3.04+0.16 22.5+0.5 26 7.39+0.48 soil
UNL-680 Dabianyao 0.9 0.9 2.75 0.7 3.6 0.2 2.78+0.17 35.2+1.8 23 12.7+¥1.1 sand
UNL-681 Dabianyao 15 15 2.51 0.8 4.1 0.19 2.62+0.16 35.8£2.3 23 13.7¥1.5 sand
UNL-682 Dabianyao 2.2 2.6 211 14 8.2 0.17 2.70£0.14 101.5+4.1 23 37.7£2.8 loess
UNL-683 Dabianyao 3.1 1.6 231 11 6.2 0.15 2.65+0.15 139.2+6.0 26 52.5+4.0 sand
UNL-684 Dabianyao 3.8 2.4 2.29 0.9 5.7 0.14 2.51+0.15 143.4+7.7 20 57.1+4.8 sand
UNL-904 Zhenbeitai 5.5 6.9 2.16 15 7.9 0.11 2.55+0.14 47.6x1.1 25 18.7+1.3 loess
UNL-905 Zhenbeitai 4.5 2.1 2.84 0.4 2.2 0.12 2.57+0.18 22.5+0.7 21 8.74+0.70 sand
UNL-906 Zhenbeitai 3.3 3.5 271 0.5 2.7 0.14 2.50+0.17 18.1+0.5 37 7.25+0.56 sand
UNL-907 Zhenbeitai 2.3 4.4 2.82 0.6 3.2 0.16 2.58+0.17 6.9+0.2 25 2.67+0.21 sand
UNL-908 Zhenbeitai 1.0 21 2.69 0.8 5.5 0.19 2.85+0.17 2.7+0.1 31 0.95+0.07 sand
UNL-909 Shimao 21 3.2 2.51 0.7 34 0.16 2.47+0.16 28.5+0.6 29 11.6+0.8 sand
UNL-910 Shimao 0.5 3.4 2.58 0.7 4.1 0.2 2.61+0.16 13.3+0.3 30 5.09+0.37 sand
UNL-911 Shenshugou 2.8 3.9 2.27 1.0 5.7 0.15 3.49+0.14 26.1+0.4 40 10.5+0.7 sand
UNL-912 Shenshugou 0.7 4.7 231 1.2 7.3 0.2 3.71+£0.15 19.6+1.7 32 7.23+0.46 soil
UNL-913 Shenshugou 0.2 11 2.10 1.9 10.1 0.22 3.02+0.16 0.3+0.0 23 0.11+0.01 sand
PKU-L209 Sidaogou 0.4 1.3 2.96 14 6.7 0.23 3.5+0.1 26.3£1.7 12 7.56+0.58 soil
PKU-L210 Sidaogou 0.8 0.9 2.74 1.4 5.6 0.22 3.2#0.1 25.8+1.4 18 8.10+0.57 soil
PKU-L211 Sidaogou 1.6 1.3 3.01 11 5.4 0.19 3.3+0.2 27.7£1.3 17 8.38+0.55 soil
PKU-L212 Sidaogou 2.2 2.3 2.34 1.0 4.8 0.18 2.5+0.1 24.6+0.9 42 9.78+0.63 sand
PKU-L213 Sidaogou 2.8 1.9 2.42 0.9 4.1 0.17 2.5+0.1 27.6x1.6 24 11.0+0.8 sand
PKU-L214 Sidaogou 3.2 4.4 2.54 2.2 111 0.16 3.4+0.1 140.4+7.2 12 41.8+2.6 loess
PKU-L215 Caijiagou 0.4 6.2 2.74 1.2 7.1 0.22 3.1+0.1 22.5+0.5 18 7.29+0.33 soil
PKU-L216 Caijiagou 0.8 0.8 2.68 11 5.8 0.21 3.0+£0.1 23.5+¥1.1 18 7.81+0.50 soil
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PKU-L217
PKU-L218

Caijiagou

Caijiagou

Otindag Dunefield®

UNL 1222
UNL 1223
UNL 1224
UNL 1225
UNL 1226
UNL 1821
UNL 1847
UNL 1227
UNL 1228
UNL 1229
UNL 1230
UNL 1231
UNL 1232
UNL 1233
UNL 1234
UNL 1235
UNL 1236
UNL 1237
UNL 1238
UNL 1239
UNL 1240
UNL 1241
UNL 1242
UNL 1243

Sangan Dalai North
Sangan Dalai North
Sangan Dalai North
Sangan Dalai North
Sangan Dalai North
Sangan Dalai North
Sangan Dalai North
New Hwy 207 Km 116
New Hwy 207 Km 116
Sangan Dalai South A
Sangan Dalai South A
Sangan Dalai South A
Sangan Dalai South A
Hwy 303 Km 55
Hwy 303 Km 55
Hwy 303 Km 55
Jing Peng E
Jing Peng E
Jing Peng E
Jing Peng E
Jing Peng E
Liuwangcun
Liuwangcun

Hwy 207 Km 87

1.3
2.2

0.5
14
3.0
5.65
7.35
5.9
6.4
6.0
8.0
2.0
2.65
3.6
5.6
3.0
4.5
8.0
1.0
2.3
3.4
4.5
9.0
0.7
2.0
8.5

0.3
13

0.7
0.5
2.4
0.5
2.8
0.6
1.2
2.8
2.3
3.8
3.0
3.9
12.0
3.6
3.0
16
1.6
3.6
3.6
4.7
6.5
1.6
3.3
7.7

2.45
2.58

2.65
2.53
241
2.89
2.65
2.48
2.32
2.29
2.29
2.77
2.77
2.65
2.77
2.53
2.65
2.17
241
2.05
181
2.53
1.93
2.89
2.65
3.37

1.2
0.7

0.5
0.5
0.5
0.4
0.4
1.0
0.4
0.5
0.5
0.6
0.5
0.5
0.8
0.5
0.5
0.5
0.5
0.4
0.5
0.6
0.5
0.8
0.8
0.5

55
3.3

2.0
2.0
2.1
1.9
15
3.6
1.8
2.0
2.1
2.4
2.1
21
3.6
2.2
2.4
2.4
25
1.9
2.1
2.7
2.0
51
4.7
2.0

0.20
0.17

0.23
0.20
0.16
0.12
0.10
0.12
0.11
0.11
0.09
0.18
0.17
0.15
0.12
0.16
0.14
0.09
0.20
0.17
0.15
0.13
0.12
0.22
0.18
0.09

2.9+0.1
2.6+0.1

2.68+0.10
2.56+0.10
2.35+0.09
2.75+0.11
2.43+0.09
2.65+0.10
2.23+0.09
2.21+0.09
2.21+0.09
2.69+0.10
2.66+0.10
2.51+0.10
2.52+0.11
2.44+0.09
2.55+0.10
2.16+0.08
2.46+0.09
2.03+0.08
1.84+0.07
2.44+0.10
1.85+0.07
3.13+0.11
2.82+0.11
2.89+0.11

24.4+0.9
25.7+0.8

0.35+0.02
1.61+0.06
1.61+0.06
11.12+0.24
24.01+0.65
112.0+0.4
21.25+0.46
1.39+0.03
1.39+0.04
1.16+0.06
1.75+0.05
3.26+0.13
21.00£0.35
3.96+0.13
22.15+0.48
20.22+0.37
4.91+0.12
5.58+0.11
6.07+0.13
3.78+0.10
2.24+0.05
13.94+0.23
22.45+0.42
6.75+0.10

12
29

25
17
20
18
26
23
21
18
20
17
17
33
18
23
18
19
23
18
32
17
31
26
17
25

8.55+0.48
9.98+0.61

0.13+0.01
0.63+0.04
0.68+0.04
4.04+0.22
9.90+0.55
4.52+0.27
9.51+0.53
0.63+0.04
0.63+0.04
0.43+0.03
0.66+0.04
1.30£0.07
8.33+0.46
1.62+0.09
8.68+0.47
9.37+0.50
1.99+0.11
2.75+0.15
3.39+0.17
1.55+0.09
1.21+0.07
4.46x0.22
7.96+0.42
2.34+0.12

sand

sand

sand
sand
sand
soil
sand
soil
sand
sand
sand
sand
sand
sand
sand
sand
sand
sand
sand
sand
sand
sand
sand
solil
sand

sand
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UNL 1244 Hwy 207 Km 87
UNL 1245 Hwy 207 Km 87
UNL 1246 Hwy 207 Km 87
UNL 1247 Hwy 207 Km 87
UNL 1248 Hwy 308 Km 132
UNL 1249 Hwy 308 Km 132
UNL 1250 Jing Peng Highway
UNL 1835 Jing Peng Highway
UNL 1826 Jing Peng Highway
PKU-L219 Hunshundake
PKU-L220 Hunshundake
PKU-L221 Hunshundake
PKU-L222 Hunshundake

Horgin Dunefield'

UNL-1253 Baxiantong N
UNL-1254 Baxiantong N
UNL-1256 Sanjianzi
UNL-1257 Sanjianzi
UNL-1259 Bahuta B
UNL-1261 Shalilai
Tengger Desert’

UNL 1832 Huanghuatan
UNL 1827 Huanghuatan
UNL 1823 Huanghuatan
UNL 1841 Huanghuatan B
UNL 1838 Huanghuatan B

9.5
14.0
15.3
20.3

0.6

1.6

8.5

3.0

9.5

0.4

0.8

18

2.3

5.4
6.8
1.9

9.3
15.8

0.6
1.9
3.3
0.6
18

4.2
3.7
3.7
2.4
1.3
5.3
3.2
18
1.0
0.5
0.4
11
11

6.5
1.9
51
7.2
4.9
11.2

0.8
1.8
18
2.4
1.2

3.13
3.01
3.25
3.01
2.53
2.65
3.13
2.93
2.84
3.05
2.83
2.81
2.66

2.49
2.02
2.87
2.96
2.53
2.43

2.24
1.93
0.07
2.85
2.25

0.4
0.5
0.5
0.5
0.9
0.9
0.5
0.5
0.5
0.6
0.7
0.8
0.5

0.8
0.4
0.8
0.8
0.4
0.3

15
14
0.2
25
1.6

1.9
1.8
2.0
1.9
4.3
4.5
2.0
2.3
2.1
2.8
3.6
35
2.9

3.7
1.7
4.0
4.6
2.0
1.6

7.5
7.1
1.0
12.4
8.7

0.08
0.05
0.05
0.03
0.22
0.19
0.08
0.16
0.08
0.25
0.23
0.20
0.19

0.10
0.09
0.16
0.14
0.07
0.04

0.24
0.20
0.15
0.23
0.20

2.79+0.11
2.70+0.11
2.90+0.11
2.73+0.11
2.82+0.11
2.77+0.11
2.85+0.11
2.81+0.11
2.67+0.10
3.46x0.1
3.32+0.1
3.30+0.1
3.1+0.1

2.36+0.15
1.87+0.13
2.77+0.18
2.78+0.18
2.19+0.15
1.90+0.15

2.97+0.12
2.59+0.11
0.33+0.03
3.99+0.18
2.98+0.13

13.84+0.29
14.14+0.28
19.27+0.45
24.22+0.42
2.08+0.03
2.64+0.04
23.38+0.45
0.28+0.03
22.74+0.58
0.5+0.0
9.1+0.2
16.7+1.1
23.7+0.6

7.43+0.90
19.32+2.65

2.09+0.11
54.38+6.84
22.34+£3.12
20.55+1.73

40.82+1.53
31.06+1.91
34.84+0.73
11.39+0.99
25.92+1.00

17
16
20
17
19
19
18
62
27
12
12
12
12

20
23
16
20
19
18

22
20
20
24
20

4.97+0.27
5.24+0.28
6.64+0.37
8.88+0.47
0.74+0.04
0.95+0.05
8.21+0.44
0.10+0.01°
8.51+0.49
0.14+0.01
2.70+0.11
5.02+0.38
7.73+0.36

3.15+0.24
10.3+0.8

0.76+0.05
19.6+1.5
10.2+0.8
10.8+0.9

13.7+0.9
12.0+1.0
106+11
2.86+0.29
8.56+0.55

sand
sand
sand
sand
sand
sand
sand
sand
sand
sand
soil
soil

sand

soil
sand
sand
sand
sand

sand

sand
sand
sand
loess

loess
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UNL 1830 Huanghuatan B 2.8 0.9 2.11 2.0 8.8 0.18 3.00+0.13 28.97+0.78 21 9.65+0.57 loess
UNL 1842 Huanghuatan B 3.8 0.6 2.00 1.2 6.4 0.16 2.55+0.11 26.99+0.71 20 10.6+0.6 sand
UNL 1825 Hwy SZ218 Km 22.3 0.4 0.5 2.06 15 4.1 0.21 2.57+0.10 16.47+0.68 23 6.42+0.42 sand
UNL 1846 Hwy SZ218 Km 22.3 0.7 0.6 1.90 1.0 3.2 0.21 2.23+0.09 15.02+0.65 21 6.73+0.44 sand
UNL 1836 Hwy SZ218 Km 22.3 0.4 0.5 2.02 11 3.3 0.21 2.38+0.09 15.76+0.59 20 6.63+0.41 sand
UNL 1828 Hwy SZ218 Km 22.3 0.5 0.6 2.05 1.2 3.9 0.21 2.47+0.10 17.38+0.74 21 7.04+0.46 sand
UNL 1822 YLH-Km 23 B 0.4 0.7 1.87 15 7.4 0.22 2.63+0.11 18.85+1.03 20 7.16+0.54 sand®
UNL 1833 YLH-Km 23 B 1.0 0.6 2.54 1.2 4.8 0.20 2.91+0.12 20.21+1.14 20 6.93+0.52 sand’
UNL 1834 YLH-Km 23 B 1.2 2.7 2.64 1.3 5.0 0.23 2.98+0.12 22.16+0.87 20 7.42+0.47 sand®
UNL 1844 YLH-Km 23 B 1.4 3.8 2.54 1.7 6.5 0.19 3.03+0.12 23.65%1.32 21 7.81+0.59 sand®
UNL 1850 YLH-Km 23 B 1.7 2.3 2.71 1.0 3.6 0.19 2.85+0.11 27.49+0.83 21 9.66+0.56 sand®
UNL 1831 YLH-Km 23 B 2.6 17.7 2.57 0.7 3.4 0.17 2.22+0.11 23.87+1.00 21 10.7x0.8 sand®
UNL 1824 Hwy X751 Km 128 0.3 2.0 1.94 15 6.9 0.21 2.62+0.11 1.06+0..09 20 0.40+0.04° sand
UNL 1849 Hwy X751 Km 128 1.8 1.1 1.96 1.7 45 0.19 2.51+0.11 95.75+4.08 20 38.1+2.5 sand®
UNL 1851 Hwy X751 Km 128 2.8 1.9 1.81 1.0 4.2 0.17 2.15+0.09 98.56+4.70 20 45.8+3.2 sand®
UNL 1837 Babusha 15 0.9 1.83 1.4 6.6 0.20 2.51+0.11 1.25+0.23 24 0.50+0.10° sand
UNL 1848 Babusha 2.2 1.0 1.83 13 7.0 0.18 2.49+0.11 0.89+0.87 27 0.31+0.15 sand
UNL 1840 Babusha 3.9 7.5 2.46 2.2 115 0.15 3.25+0.15 14.29+0.92 20 4.39+0.37 loess
UNL 1843 Babusha 4.5 10.0 2.93 2.6 12.5 0.14 3.65+0.17 23.92+1.50 20 6.55+0.55 loess
NJU 87 Hwy S202 Km 25 0.3 0.92 1.82 2.7 9.7 3.30+0.08 26.26+0.90 12 7.97+0.33 loess
NJU 88 Hwy S202 Km 25 0.95 0.75 1.88 29 10.61 3.38+0.08 32.97+1.68 6 9.77+0.55 loess
NJU 89 Hwy S202 Km 25 1.6 0.72 1.63 2.3 8.5 2.92+0.07 32.31+1.75 6 11.1+0.7 loess

a. Locations in Table DR3.

b. Sand = eolian sand with little or no pedogenic alteration; soil = surface or buried soil formed in eolian sand or loam (generally Ab horizons); loess =
silt-dominated eolian sediment.

¢. Mu Us dunefield ages originally reported in Lu et al. (2005); PKU ages recalculated using program of R. Griin (2003)

d. Hunshundake site ages originally reported in Lu et al. (2005) but recalculated using program of R. Griin (2003); ages UNL-1222, -1821, -1847, -
1835, and -1826 are first reported in this paper; all other Otindag dunefield ages originally reported in Zhou et al. (2008).

e. Age calculated using Minimum Age Model (Galbraith et al., 1999).

f. All Horgin dunefield and Tengger desert ages first reported in this paper.

g. Intensely bioturbated fine sand; tentatively identified as eolian based on geomorphic/stratigraphic setting
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Table DR2. Radiocarbon Ages
(all from soil organic matter, determined by accelerator mass spectrometry)

Lab Number Site Age (*"C yr BP) s°C Cal. Yr BP (95.4% prob.)*
AA71673 Hwy 207 Km 87 3034 + 59 -24.5 3067-3379
AA69827 Sangan Dalai North 5396 + 56 -25.5 6003-6084

6098-6162

6168-6294

a. Calibrated using Calib v. 5.02 (Stuiver and Reimer, 1993; Reimer et al., 2004)

Table DR3. Study Site Names and Locations

Site Latitude (°N) Longitude (°E)
Chenjiagou 38.1 109.8
Zhenbeitai 38.3 109.7
Shimao 37.9 110.0
Caijiagou 38.1 109.8
Shenshugou 38.7 110.1
Dabianyao 38.8 110.4
Liuwangcun Xi 41.4 115.0
Hwy 308 Km 132 42.4 115.4
Sangan Dalai North 42.7 115.9
Sangan Dalai South, Section A 42.7 116.0
Jing Peng Highway 42.7 116.0
New Hwy 207 Km 116 43.0 116.0
Hwy 207 Km 87 43.2 116.1
Hwy 303 Km 55 43.7 116.6
Jing Peng E 43.2 117.7
Sanjianzi 42.5 120.8
Shalilai 43.0 120.8
Baxiantong N 43.2 121.2
Bahuta B 43.2 122.2
Hwy S202 Km 25 37.4 105.2
Huanghuatan 37.5 103.4
Huanghuatan B 375 103.4
Hwy SZ218 Km 22.3 39.7 105.7
YLH-Km 23 B 38.6 105.5
Hwy X751 Km 128 375 105.0

Babusha 37.6 103.1






