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Fig.1  (a) Location (base map from Google Earth) and (b) photograph of ZYC section
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Table 1 Major-element and trace-element concentrations of aeolian deposit samples from ZYC section

S0 [ = Hit AUsAs uccRs
TLHE RAME RAME P B BeME CPHME Bkl RAME S P BOE BoME PEIE CPIE
Si0,/% 59.08 53.34 56.15 55.25 43.66 48.02 47.73 46.31 47.18 53.39 49.15 51.92 66
ALO,/% 13.6 10.13 11.93 13.37 12.06 12.68 12.04 11.24 11.74 11.18 10.38 10.77 152
K,0/% 2.75 2.15 2.43 2.72 224 2.44 2.26 2.13 221 2.11 2 2.05 34
Na,0/% 1.97 1.43 1.59 1.67 1.25 1.4 1.78 1.59 1.65 1.91 1.78 1.83 3.9
Ca0/% 8.87 5.48 7.42 13.81 6.23 10.81 12.33 11.88 12.04 11.57 10.24 10.74 42
MgO/% 22 12 1.79 2.94 2.1 2.54 2.78 2.64 2.7 25 2.07 227 22
Fe,0,/% 4.95 2.52 3.87 5.02 4.42 473 43 3.87 4.14 3.69 3.15 3.36 45
Ti0,/% 0.65 0.33 0.52 0.63 0.5 0.56 0.53 0.52 0.53 0.52 0.47 0.5 0.5
P,04/% 0.26 0.14 0.2 0.2 0.16 0.18 0.19 0.18 0.18 0.18 0.14 0.15 0.16
MnO/% 0.1 0.06 0.08 0.1 0.08 0.09 0.08 0.07 0.08 0.07 0.06 0.07 0.08
V/(pg/g) 86.93 45.07 71.03 85.43 74.45 79.94 76.11 66.63 71.04 71.21 64.15 68.14 60
Cr/(pgle) 77.93 43.98 64.9 75.25 54.34 62.09 57.41 53.03 55.06 60.19 50.76 54.95 35
Col(nglg) 13.36 7.95 11.13 15.73 13.85 14.87 16.84 13.67 15.28 1278 8.61 9.87 10
Ni/(g/g) 31.69 14.02 24.16 34.75 31.92 333 30.59 26.46 28.26 22.87 17.92 20.25 20
Cul(pg/g) 24.28 11.85 19.6 28.21 23.35 25.73 24.73 21.28 23.33 16.73 12 13.81 25
Zn/(ngfg) 74.06 37.94 59.43 77.61 69.15 73.47 67.97 58.44 64.33 53.87 43.94 48.02 71
Gal(ngle) 17.82 12.44 13.94 17.44 13.94 15.23 14.74 12.62 13.94 13.11 12.34 12.6 17
Rb/(ngle) 11637 84.44 100.12 119.4 98.6 108.43 96.66 91.2 94.59 89.78 82.57 84.83 112
St/(nglg) 25519 19577 22597  364.08 209.5 29344 36675 35464 36174 33973 29526  309.11 350
Y/(nelg) 29.67 22.54 27.7 31.45 28.95 30.17 29.49 28.14 28.85 28.33 26.58 27.2 22
Ir/(pgls) 27048 15643 23428 22924 15136 18325 23952 20402 21628 28244 23093  263.07 190
Nb/(jug/e) 15.23 8.74 12.75 15.97 11.83 13.66 13.85 11.92 12.83 12.69 11.9 12.34 25
Ba/(ngle) 55175  479.81  505.08  574.58  487.47 52796  503.66 46725 48697  503.26  481.38  488.58 550
La/(p.g/g) 53.17 26.52 375 58.13 24.98 43.74 52.52 36.6 41.54 59.06 13.82 34.59 30
Cel(nglg) 64.12 36.54 49.99 67.73 33.66 47 69.97 3531 50.82 66.26 29.7 47.88 64
Nd/(.g/g) 36.54 17.26 25.94 41.54 18.96 27.03 25.28 20.44 22.86 23.94 16.64 20.61 26
Pb/(1g/g) 2451 16.67 19.99 23.89 18.74 21.28 20.64 14.4 17.75 17.59 14.34 15.7 20
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Table 2 Color parameters of aeolian deposits

T T T T T T T T T T
SiO, ALO, K,0 Na,0 CaO MgO Fe,O, TiO, P,0, MnO

T T T T T T T T T T T T T T T T T
V Cr Co Ni CuZn Ga Rb Sr Y Zr Nb Ba La Ce Nd Pb

El 2 ZYC RO £ a2 (a) M JCE (b) UCC™H5 #E 1L &

R2 ZYCEIEXRTARY EEMKER

from ZYC section

R /em L a’ b* WElem L a® b’
2 5170 541 1555 62 5569 452 13.58
4 4817 532 1450 64 59.19 445  13.94
6 4855 529 1437 66 5877 462 14.29
8 4815 522 1416 68 5779 460  14.17
10 5021 527 1442 70 5569 485  13.99
12 4997 550  14.87 72 57.04 463 14.19
14 4905 555  15.10 74 5777 457  14.08
16 50.08  5.62 1547 76 5517 473 14.26
18 4966 586  15.83 78 5539 482  14.48
20 4998 582 1552 80 53.59 486  14.05
22 5012 570 1524 82 5625 475  14.41
24 4927 578 1529 84 56.65  4.67 1444
26 4840 585 1527 86 5722 480  14.85
28 46.69 595 1519 88 55.94 485  14.90
30 4577 595  14.96 90 5630 496  14.82
32 4693 593  15.13 92 5642 473 14.64
34 4741 579  14.87 94 59.08 483 1533
36 4782 563 1475 9% 56.82 504 1544
38 4737 544 1438 98 56.88 490  15.17
40 4893 512 1391 100 58.88 497 1548
42 4511 491  12.89 102 63.02 446 1534
44 4839 495  13.50 104 63.37 434 1504
46 46.87 492 1338 106 62.62 438 1503
48 4770 482 1311 108 63.99 437 1555
50 5148 478  13.24 110 66.63 402 1543
52 50.11 479  13.55 112 67.46 397  15.61
54 5390 426 12.84 114 6573 419  15.65
56 53.13 438  13.01 116 65.92 424 1561
58 57.86 426 1321 118 65.66 442 16.08
60 60.50 455  14.00 120 6548 471 1652

Fig.2 UCC™-normalized abundances of elements for the aeolian deposit samples from

the ZYC section(a) major elements; (b) trace elements
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Fig.3 Correlations between (a) lightness and TOC content",

(b) redness and magnetic susceptibility; and (c) variation of redness of

aeolian deposit samples from ZYC section
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Fig.5 Multi-proxy records of aeolian deposit samples from ZYC section and comparison with other records:

(a) aeolian deposit OSL ages from the Qinghai Lake area®”'>'*¥3 (b) lightness (L"); (c) total organic carbon (TOC) content!'®; (d) median size
(Md); (e) magnetic susceptibility (MS); (f) Rb/Sr ratio; (g) (CaO+Na,0+MgO)/Ti,0 ratio; (h) 30 °N insolation in JulyP*; (i) CIA; (j) alkenone-based summer

temperature record from Lake Qinghai®"; (k) pollen-based annual precipitation (PANN) record in northeastern Tibetan Plateau™); (1) Holocene lake level

variation of Qinghai Lake!"; (m) stratigraphy of the ZYC section
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of Qinghai Lake and Their Paleoclimatic Implications since the
Holocene
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Abstract: The paleoclimatic evolution of the Qinghai Lake area has long been studied due to the uniqueness of its
geographical location. However, the nature of the climate in the area since the last deglaciation, especially in the ear-
ly Holocene, has been controversial due to the large number of various proxies. In this study, aeolian deposits from
the Zhongyangchang (ZYC) section on the eastern shore of Qinghai Lake were analyzed to determine their geochemi-
cal properties and associated paleoclimatic implications. The elemental characteristics were combined with magnetic
susceptibility (MS), median grain size (Md) and color parameters to reconstruct the evolution of the paleoclimate in
the Qinghai Lake area over the past 11 000 years. The results indicate that aeolian deposits in the ZYC section experi-
enced weak to moderate chemical weathering, and that they are still at the early stage of plagioclase weathering
(mainly the removal of Ca and Na) , as indicated by the chemical index of alteration (CIA) and the AL,O,-(CaO"+
Na,0)-K,0 (A-CN-K) ternary diagram. The climate in the study area has alternated greatly between dry and wet, as
reflected by the variation of CIA values since the early Holocene. The lightness (L") is highly negatively correlated
with total organic carbon (TOC) content (R* = 0.71, P <0.01), indicating changes of regional vegetation coverage
and indirectly revealing the evolution of the paleoclimate in the area. The results of multi-proxies together with the
stratigraphic distribution characteristics in the ZYC section indicate weak weathering in the Qinghai Lake area from
11.0 to 6.5 ka B.P., and that the climate may have been relatively warm and dry. The high CIA, MS and Rb/Sr ratio,
and low (Ca0+Na,0+Mg0)/Ti,O ratio, Md and L indicate a warm, humid climate from 6.5 to 1.1 ka B.P., consistent
with the high lake level indicated by shoreline evidence. Since 1.1 ka B.P., the Qinghai Lake area has become dry.
Variation of the intensity of the Asian monsoon and solar radiation may cause the effective humidity to vary, resulting
in the alternating wet and dry climate in the Qinghai Lake area.

Key words: Qinghai Lake; Holocene; elemental geochemistry; aeolian deposit; paleoclimate change



