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Abstract: Total organic carbon ( TOC) content of lacustrine sediments has been widely used in the climatic and environmental
studies as a proxy of productivity in the catchment and lake water; it is also used as an index of monsoon precipitation in the regions
dominated by the Asian summer monsoon. In the present paper, we summarized the variation characteristics of TOC in Lake Qing-
hai sediments at scales of past millennium, the Holocene and the glacial-interglacial ; and discussed the sensitivity and applicability
of TOC for indicating climate change. The results indicate that the variation of TOC in Lake Qinghai sediments during the past mil-
lennium is consistent with that of regional warm season temperature, as well as the precipitation. After compared with regional sum-
mer temperature, pollen-based precipitation reconstruction results, and moisture evolution inferred from water level of lakes and ae-
olian activity history, we found that TOC content or flux cannot be regarded as a reliable index of the intensity of summer monsoon
or monsoonal precipitation during the Holocene. TOC content from Lake Qinghai during the Holocene and the last glacial were dis-
tinctly different, indicating huge difference of precipitation and temperature at the glacial-interglacial scale. Therefore, the sensitiv-
ity of TOC in lake sediments to climate change is different at different places or different time scales; it should be very careful to

use lacustrine TOC as an index of Asian summer monsoon intensity, especially in the cold and high-altitude regions.
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Fig.1 Modern climate of the study area and locations of sedimentary cores from Lake Qinghai
(a. Modern precipitation sources for the Lake Qinghai catchment (a is modified from reference [ 17] ;
Black circle with white background in a represents Lake Qinghai) ; b. Isobath of Lake Qinghai and locations
of drilled cores (b is modified from reference [6]; A: QH85-14B; B: QH85-16A; C: QH-2000; D.: QH-2005;
E: LQDPO5-1F; F. QHO7; G: QH-2011; H: 2C; 1: QING-3; 2. QING-5; 3: QING-7/8; 4. QING-11;
5: QHOOA; 6;: QH0407-C-1/2) ; c. Amount of monthly temperature ( 1976-2007) 4) and precipitation (el
that falls at Lake Qinghai as a result of the three trajectories shown in a (¢ is modified from reference [ 17]) )
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Fig.2 Variation of organic matter and TOC contents during the past millennium recorded in
Lake Qinghai and its relationship with regional temperature and precipitation
(a—e: organic matter content ' ; f; TOC content'''; g: Reconstructed area-weighted temperature
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anomalies on the Tibetan Plateau'*’ ; h: Reconstructed precipitation in the northeastern Tibetan

Plateau from tree rings "' ; i: Drought/Flood (D/F) index of Xining'™' ; a~f: depth; g—i: age)
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