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AMS-"C dating of lignin phenols extracted from the lacustrine sediments from Qinghai Lake

CHEN Qingmin"’, ZHOU Weijian>, XIAN Feng’
1. Shaanxi Center of Geological Survey, Shaanxi Geological Survey, Xi’an 710068, China
2. State Key Laboratory of Loess and Quaternary Geology, Institute of Earth Environment, Chinese Academy of Sciences, Xi’an 710061, China

Abstract: Background, aim, and scope The establishment of reliable framework is an important part of
paleoclimate research. Selecting reliable dating material is the most important part of the chronology research.
Qinghai Lake is located in the northeastern margin of Qinghai-Tibet Plateau, influenced by the monsoon climate
and drought climate, and sensitive to climate and global environmental change. It is an excellent location for the
research of environmental change in the western China, the Qinghai-Tibet Plateau uplift process, environment
effect and their associated with global changes. The lakes in the arid-semiarid areas are influenced widespread by
reservoir effect and brings much inconvenience in establishing the chronology framework of lacustrine sediments.
In order to establish a reliable chronological framework of Qinghai Lake lacustrine sediment core, we tried the
AMS-"C dating of lignin phenols. Materials and methods The Qinghai Lake 1A core was from the southeast

lake bay. The lignin phenols were extracted from 12 lacustrine sediment samples from above 4 m Qinghai Lake
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1A core, defined by GC-FID, and then separated by HPLC in the University of Washington. The measurement of
lignin phenols AMS-"*C dating was finished in the University of California, Irvine. Results Finally 10 effective
AMS-"'C ages (3550 a BP, 1470 a BP, 2800 a BP, 2390 a BP, 3920 a BP, 3520 a BP, 6390 a BP, 5900 a BP,
7050 a BP, 7150 a BP on the depth of 4.87 cm, 19.18 cm, 26.15 cm, 107.40 cm, 140.19 cm, 196.94 cm, 257.38 cm,
300.24 cm, 342.10 cm, 398.68 cm respectively) were obtained except 2 samples with lignin phenols too little
(<2 pg) to be measured on AMS. "“C ages were calibrated by CALIB 6.0. Discussion Overall the 10 lignin AMS-
"“C ages were linear well. The lignin '“C ages (pure carbon >10 pg) were younger than TOC "“C ages average
in 110 a, which is more close to reservoir age (126 a) of 1F core above 4.99 m determined by a piecewise linear
regression using “mean value concept” method (Cheng, 2008). Conclusions This not only explained that the
lignin AMS-"*C dating can effectively avoid the reservoir effect, but also corroborated the reliability of Qinghai
Lake sediments chronological framework established by TOC-'*C dating and piecewise linear regression using the
“mean value concept” method. Recommendations and perspectives The lignin AMS-"C dating can effectively
avoid the reservoir effect of Qinghai Lake and help to establish a reliable chronological framework of Qinghai
Lake lacustrine sediment core. The lignin phenols extracted from sediments can be used as reliable dating material

based on the perfect chemical extraction, precise chromatography and mass spectrometry technology in the future

research.
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Fig.1 Location of 1A core in Qinghai Lake
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Tab.l The results of lignin AMS-"*C dating for the lacustrine sediments from Qinghai Lake 1A core

G FE TR alifi HC AR
= 4= Depth Pure carbon FM + A"C /%o + C age +
Lab No. Sample No. /em /ng /a BP
UCIT21723 QH-1 4.87 6.3 0.6425 0.0789 —362.2 78.9 3550 990
UCIT21724 QH-2 19.18 10.4 0.8324 0.0438 —173.6 43.8 1470 430
UCIT21725 QH-3 26.15 8.3 0.7054 0.0538 —299.7 53.8 2800 620
UCIT21727 QH-5 107.40 29.2 0.7431 0.0131 —262.3 13.1 2390 150
UCIT21729 QH-7 140.19 8.3 0.6137 0.0525 —390.8 52.5 3920 690
UCIT21730 QH-8 196.94 14.6 0.6454 0.0265 —359.2 26.5 3520 340
UCIT21731 QH-9 257.38 12.5 0.4515 0.0318 —551.8 31.8 6390 570
UCIT21732  QH-10 300.24 25.0 0.4800 0.0143 —523.4 14.3 5900 240
UCIT21733  QH-11 342.10 12.5 0.4160 0.0321 —587.0 32.1 7050 630
UCIT21734  QH-12 398.68 8.3 0.4109 0.0541 —592.1 54.1 7150 1060
HC A TR AR B
"C cal age is median probability.
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Fig.2 The age-depth sequence of lignin AMS-"“C dating for
the lacustrine sediments from Qinghai Lake 1A core
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Fig.3 The difference value (1Y) between lignin "*C age and
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Tab.2 The corrected depths and ages of 1F core for the lignin samples from 1A core

b 1A FLURRE KEIES] 1F fLIRRE ABE CAE IF £l TOC "C 4Fi#%
Y 1A depth 1F depth Lignin "*C cal age IF TOC "C cal age
Sample No. /em /em /a BP /a BP
QH-1 4.87 8.57 3914 327.67
QH-2 19.18 20.33 1424 604.26
QH-3 26.15 26.50 2957 749.31
QH-5 107.4 128.56 2460 3149.98
QH-7 140.19 150.83 4364 3673.98
QH-8 196.94 194.50 3844 4701.10
QH-9 257.38 257.71 7214 6187.97
QH-10 300.24 307.76 6745 7365.26
QH-11 342.1 345.92 7918 8262.92
QH-12 398.68 404.46 8069 9639.81
HC R IEARIR U .

"C cal age is median probability.
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