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A corrected " C age model for Lake Qinghai’s sediment spanning the Holocene period,
based on the reconstruction of temporal changes in hard water effect

WANG Yong, SHEN Ji, LIU Xingqi, WANG Sumin & ZHANG Enlou
( State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, P. R. China)

Abstract: The relationship between '*C levels in lake waters and in the atmosphere had been investigated by comparing the chan-
ges in hardwater effect (HWE, expressed by X}y, ; X: percent modern carbon; DIC: abbreviation of dissolved inorganic carbon)
). The Xpc/X

The reconstruction of HWE was established based on the Xp./X,

of lake waters with changes in atmospheric '*C levels (X, ratio of Lake Qinghai was found to be about 0.790.

atm atm

ratio and the well known changes of X, The age model

atm atm *

(based on 5 "*C dates) of QH-2000 sedimentary core was corrected by the temporal changes of HWE. It showed that the shifts to-
ward old ages for '*C dates of Lake Qinghai’s sediment was mainly due to HWE and the reconstructed HWE was 1100a in the early
Holocene , which slowly rose to 2150a in the latest Holocene ( pre-bomb era) and then shifted to 1313a in 2005AD. It was also val-
idated by the measured HWE, which was determined to be ca. 1000a, 2300a and 1500a correspondingly. A “HWE correction ta-
ble” was established for Lake Qinghai so as to transfer any given calendar age without HWE correction into a corrected calendar
age. The published redness curve based on our corrected age model shows rapid climate changes (RCC) correlative to those indi-
cated by many records all over the world. The RCCs include those occurred during 9000 —8000 cal aBP, 6000 —5000 cal aBP,
4200 —3800 cal aBP, 3500 —2500 cal aBP, 1200 — 1000 cal aBP and 600 — 150 cal aBP.
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Fig. 1 Age-depth model for Core QH-2000 from Lake Qinghai (923a, 2323a and 1549a indicate the
hardwater effect in the early Holocene, pre-bomb era and post-bomb era) (a) ; Hardwater effect curve of
Lake Qinghai in Holocene (b) ;Atmospheric "C level curve of Lake Qinghai in Holocene ( Atmospheric "G level
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Tab. 2 Hardwater effect correction for Lake Qinghai’s sediment, back to 10000 cal aBP

HIT4EH4 (aBP) “C AW (aBP)  Xgam  Xowd KXo |[HITEEER(aBP) “CAER (aBP)  Xoaw  Xowed Ao

50 70 0.997 0.788 0.781 6000 5283 1.071  0.846  0.446
500 415 1.009 0.797 0.758 8000 7187 1.076  0.850 0.356
2000 2060 0.986 0.779  0.607 10000 8877 1.110  0.877  0.300
4000 3704 1.023  0.808 0.516
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Fig. 2 Redness curve based on an age model with temporal correction of hardwater effect changes
(The grey vertical columns indicate rapid climate changes during 9000 —8000cal aBP, 6000 —5000cal aBP,
4200 —3800cal aBP, 3500 —2500cal aBP, 1200 — 1000cal aBP and 600 — 150cal aBP"**')
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