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Fig. 1 Geographic locations of Soil Profile XPSD1, XPSD2, RYS1 and RYS2 in the Qinghai Lake Valley
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Table 1 Sample information, environmental dosage and OSL dating of Profile XPSD
T i W U Th o AR A N RGN R
Sample Depth/m  /(mg-kg™)  /(mg-kg™) Dose rate/(Gy-ka™) Discs  Equivalent dose/Gy Age/ka
XPSDI1-1 0.1 2.05+0.4 11.48+0.7 1.76+0.04 3.13+0.13 18 0.98£0.10 0.3+0.1
XPSD1-2 0.3 1.84+0.3 12.08+0.7 1.90+0.04 3.21+£0.50 17 2.76 £0.20 0.9+0.2
XPSD2-1 0.1 2.10£0.4 11.63+0.7 1.90+0.04 3.27+0.13 15 8.62+0.76 2.6+0.1
XPSD2-2 0.3 2.39+0.4 12.01+0.7 1.91+0.04 3.38+0.51 18 3.80+0.15 1.1+0.2
XPSD2-3 0.5 2.42+0.4 11.72+0.7 1.93+0.04 3.37+0.40 18 2.52+0.11 0.7+0.1
XPSD2-4 0.7 297+0.4 13.53+0.7 1.92+0.04 3.61 +0.38 18 2.28£0.09 0.6+0.1
XPSD2-5 0.9 2.34+04 13.16+x0.7 2.00+0.04 3.49+0.36 18 8.54+0.39 2.5+0.3
XPSD2-6 1.1 23704 12.62+0.7 1.98+0.04 3.43+0.34 18 55.36+2.83 16.2+1.8
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Sample Depth/m /(mg-kg™) /(mgkg") Dose rate/(Gy-ka™) Discs Equivalent dose/Gy Age/ka
RYSI-1 0.1 249+04 1492+0.7 1.66+0.04 3.26+0.13 14 0.85+0.07 0.26 £ 0.02
RYSI-2 0.2 227+04 11.72+0.7 2.01+0.04 3.29+0.13 14 2.80+0.27 0.85+0.09
RYSI-3 0.6 241+0.4 10.78+0.7 2.01+0.04 3.18+0.13 15 6.01 £0.27 1.89+0.12
RYS1-4 1.3 245+0.4 13.15+0.7 2.00+0.04 3.29+0.14 15 10.61 = 0.46 3.23+0.20
RYS2-1 0.1 2.38+0.4 1533+0.7 1.89 = 0.04 3.30+0.13 15 1.98+0.12 0.60 = 0.05
RYS2-2 0.2 242+04 12.86+0.7 2.00+0.04 3.37+0.14 15 3.20+0.43 0.95+0.13
RYS2-3 0.4 2.09+0.4 9.39+0.6 1.93+0.04 2.99+0.12 15 5.77+0.12 1.93+0.10
RYS2-4 0.7 238+0.4 15.10+£0.7 2.01+0.04 3.43+0.14 14 12.66 = 0.48 3.69+0.22
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Study of Chronology of the Meadow Soil in the Qinghai Lake Basin by Means of
Optically Stimulated Luminescence

E Chongyi' ZHANG Jing' WU Chengyong' SUN Yongjuan"’ SUN Manping' YAN Wenting'
LI Ping' LU Shunchang' YANG Long'
(1 School of Geographical Science, Key Laboratory of Physical Geography and Environmental Processes of Qinghai Province,
Qinghai Normal University, Xining 810008, China )

(2 Qinghai Salt Lake Institution, Chinese Academic Science, Xining 810008, China)

Abstract [ Objective ] Soil chronology is of great pedogenetic significance, for it is closely related
to the forming and developing processes of a soil. In this paper, the Optically Stimulated Luminescence
(OSL) dating method was employed to determine age of the alpine meadow soil in the Qinghai Lake basin
on the northeast fringe of the Qingzang Plateau. Four alpine meadow soil profiles (XPSD1, XPSD2, RYS1
and RYS2) were prepared for dating. Adaptability and reliability of the OSL dating method for alpine
meadow soils in the Qinghai Lake basin was evaluated. Pedogenic process and its climatic background were
also discussed. [ Method ] The silt-sized (38 ~ 63 um) quartz OSL single-aliquot regenerative (SAR) dose
protocol was used to acquire equivalent dose (D.). OSL signals of all the samples decayed very quickly,
displaying characteristics of the signals of the typical fast quartz fraction. The preheating test set 240
°C as preheating temperature. All D, distributed quite concentratively, showing a Gaussian distribution
curve, which demonstrates that the quartz particles in the profile of Xiangpishan were well bleached
before deposition. Environmental dose rates were determined using the inductively coupled plasma mass
spectrometry (ICP-MS). Eventually age of the meadow soil of the profile was determined. In addition,
development of the soil was characterized through analysis of particle size and organic matter content of
the soil. [ Result ] According to the theory of pedogenesis, the genetic horizon of the meadow soil could be
divided into grass felty layer (Afe), humus layer (Ah), parent material layer overlapped with a humus layer
(CAhb) and parent rock layer (C). The bottom of XPSDI1, XPSD2, RYS1 and RYS2 dated back 0.9 + 0.1
ka, 16.2 £ 1.8 ka, 3.2+ 0.2 ka and 3.7 + 0.2 ka, respectively. The parent materials of the alpine meadow soil
in the Qinghai Lake basin was mainly of aeolian loess deposit, with 50% ~ 75% of silt, 10% ~ 40% of sand
and 10% ~ 20% of clay, so the soil is sorted as sandy silt. The aeolian dust plays an important role in the
pedogenetic process of the alpine meadow soil in the Qinghai Lake basin. Considering the alpine meadow
soil features strong grass and humus accumulation, the OSL of the bottom of the Ah layer or the interface
between the Ah and CAhb layers is used as indicator for dating of the alpine meadow soil. The OSL dating
results demonstrate that the meadow soil in the Qinghai Lake basin developed mainly during late Holocene
(4 ~ 0 ka). The phenomenon of an inverted chronosequence of old upper layer (2.6 + 0.1 ka) and new bottom
layer (70 cm depth, 0.6 = 0.1 ka) was discovered at Profile XPSD2, which could probably be attributed
to the effect of freezing and thawing erosion. [ Conclusion ] The OSL dating method is validated to be
adaptable and reliable for dating alpine meadow soils. The alpine meadow soil in the Qinghai Lake basin
is derived from acolian deposits, and follows the mode of aeolian dust aggradation in soil development.

The alpine meadow soil in the Qinghai Lake basin formed mainly during the late Holocene (4 ~ 0 ka) and is
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might be a product of dry and cold climate, taking into account the environmental records of the region. In
profile XPSD2, the bottom loess parent material layer goes in parallel unconformable contact with the upper
soil layer, showing a deposition hiatus of ~ 14 ka.

Key words Qinghai Lake; Alpine meadow soils; OSL dating; Soil Chronology
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