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Fig. 1 Location of Qiangyong Co Lake
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Fig. 2 Environmental magnetic parameters and mercury (Hg) concentrations of Qiangyong Co Lake
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Qiangyong Co Lake
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Fig. 5 Zero-field-cooling curves (a, the solid line and dashed line represent the origin data and its first derivative data of
zero-field-cooling curves respectively) and the second derivative curves of diffuse reflectance spectroscopy (b) for selected
samples of Qiangyong Co Lake
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Fig. 6 Correlations between the variations of magnetic component and Hg content of Qiangyong Co Lake and

environmental indexes (annual precipitation and average temperature) of Nargaze station
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Fig. 7 The variations of different magnetic components of Qiangyong Co Lake (a~d), annual precipitation (¢) and average
temperature (f) from Nargaze station, temperature anomaly of the Tibetan Plateau and the Northern Hemisphere (g), and
Hg content (h)
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kA, WEVET PR He Al REE DU E A B A, (R LA BRI P4
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o XSG C1AL M H &AM Z A 3A—2, ik, 574 ara en+
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Magnetic characteristics of Qiangyong Co Lake sediments,
southern Tibetan Plateau and its environmental significance
during 1899-2011

GAO Xing', KANG Shichang’, LIU Qingsong’, CHEN Pengfei’, DUAN Zongqi"*
(1. State Key Laboratory of Resources and Environmental Information System, Institute of Geographic Sciences
and Natural Resources Research, CAS, Beijing 100101, China; 2. State Key Laboratory of Cryospheric Science,

Institute of Eco-Environment and Resources, CAS, Lanzhou 730000, China; 3. Department of Marine Science
and Engineering, Southern University of Science and Technology, Shenzhen 518055, Guangdong, China; 4. The
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Abstract: Far from major zones of human pollution, the widely developed lakes on the Tibetan
Plateau are ideal regions to evaluate global and regional impacts caused by human activities.
Based on the reliable dating, they can provide historical records of human pollution. Heavy
metal is one of the most harmful pollutants, and is harmful to biological environment and
people's health due to its degradation-resistancy. Environmental magnetism characterized by its
sensitivity, facility and non-destructiveness, has been applied widely in estimating increased
heavy metal pollution in different environmental systems. However, there lacks the relevant
research in lake sediments on the Tibetan Plateau. Thus, we conducted a systematic
environmental magnetic investigation of lake sediments in the Qiangyong Co Lake, southern
Tibetan Plateau to explore the relevance between magnetic minerals and heavy metal (Hg).
Results indicate that magnetic mineral species constituted by four different components (C1,
C2, C3, C4) remain stable during 1899-2011 AD, but the component C1 (hematite) increased
continuously with the corresponding decrease of component C2 (goethite). In contrast,
components C3 and C4 (magnetite) have no significant changes. The correlation between
SIRM and Hg differs from that between y; and Hg, probably because SIRM and y; are affected
by different factors of complex magnetic mineral species (four different components). But the
component C1 is correlated well with both Hg content and climate warming of the Tibetan
Plateau. This indicates that Qiangyong glacier (the main recharge source of Qiangyong Co
Lake) melt faster upon the Tibetan Plateau warming, and the accumulated Hg in glacier and
cryoconite were released again. During the processes, C1 (hematite) with large specific surface
area absorbs Hg, and is transported to the Qiangyong Co Lake. This research indicates that the
magnetic properties of the Qiangyong Co Lake are excellent environmental proxies, which can
provide a new method to study the process of Hg deposition in lakes on the southern Tibetan
Plateau.

Keywords: southern Tibetan Plateau; Qiangyong Co Lake; lake sediments; environmental
magnetism; environmental changes



