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Abstract
The sediments of the lakes on the Yunnan-Guizhou Plateau have been subjected to the pressures of natural and catchment
area activities. An analysis of these sediments therefore offers an important opportunity to assess the quality of lake water
and aquatic ecosystems. In this study, the sediment chemistry of three altiplano lakes, Lake Dianchi, Lake Qilu, and Lake
Qionghai, in south-western China, was analyzed to determine the effect of natural and recent anthropogenic activities. Pb
and Cu were the focus of the analysis for the three lakes as they posed the highest ecological risks compared with other heavy
metals. As phosphorus is the limiting factor for the eutrophication in the three lakes total phosphorus was also focused on
in this study. The results showed that the thickest sediment was in Lake Qilu, followed by Lake Dianchi and Lake Qionghai.
Among the three lakes, more anthropogenic activity has occurred in Lake Dianchi than in Lake Qilu, and much more than
in Lake Qionghai. Accordingly, the amounts of heavy metals and organic matter in Lake Dianchi and Lake Qilu were much
higher than the amounts in Lake Qionghai. The industrial production value of the Lake Qilu watershed was 10.54-fold higher
in 2003 than in 1988 whereas the concentrations of Pb and Cu were 3.80- and 1.68-fold higher than those of the baseline year.
Variations in the amounts of heavy metals in lake sediments thus serve as an important indicator of industrial pollution of a
lake. There was an increase in the level of total phosphorus in the lakes, which indicated the aggravation of lake eutrophication due to anthropogenic impacts.
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Introduction
As a major part of catchment area landscapes, lakes have
numerous important functions for humans and their environment. Over the past several decades, the deterioration of the
water quality in China’s lakes has become of great concern to
national and local governments due to the impact on national/
regional economic development and environmental safeguards.
According to data on water quality issued by the State Environmental Protection Administration (SEPA) of China, of the 27
lakes that have been monitored, 59.2% cannot meet the basic
demands of daily life and agricultural irrigation (SEPA, 2005).
Thus, comprehensive analysis and assessment as well as ongoing monitoring of water pollution in Chinese lakes are essential
in order to respond promptly to environmental stresses, effectively manage lake environments, and better protect aquatic
ecosystems.
Lake sediments can receive and absorb pollutants in the
water column resulting from natural weathering, erosion, and
anthropogenic activities. Thus they are an important historical
record of natural and artificial effects. Pollutants are released
from sediments into the water column in response to certain
pressures, such as wave-induced disturbances (Bailey and Hamilton, 1997; Agarwal et al., 2005). In recent years, the impact of
anthropogenic activities on lake sediments has increased markedly compared to the effects of natural processes, with the sedimentation of heavy metals and nutrients being the most obvious
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examples (Song, 1999; Das, 2005). In turn, changes in the content and spatial distribution of nutrients and heavy metals in lake
sediments reflect an improvement or a decline in the quality of
lake water and aquatic ecosystems (Li et al., 1995; Wang et al.,
2004). For this reason, lake sediment analyses are being increasingly used to determine the effects of anthropogenic activities
on lake catchment areas (Kleeberg et al., 1999; Royall, 2000;
Nelson and Booth, 2002; Ruiz-Fernandez et al., 2002; Kim,
2003; Tibby, 2003).
Several major lakes are found on the Yunnan-Guizhou
Plateau in China (Yang et al., 2005). However, the complex
topography, physiognomy, and climate of this region have made
it difficult to identify the sources of variations in the natural
sedimentation of a particular lake, while the effects of artificial influences vary substantially over different periods of time.
Although numerous studies have been conducted on the lake
sediments in this region, such as the sediment analyses of Lake
Erhai (Jin, 1995; Li et al., 1995; Wan et al., 2003; Ji et al., 2005)
and Lake Dianchi (Jin, 1995; Xia et al., 2002; Lu et al., 2005),
they have focused mainly on a single lake and did not compare
changes in the sediment quality of different lakes or examine
the effects on lake sediments due to catchment area activities,
especially those associated with the rapid anthropogenic and
economic developments during the past 30 years. In the present
study, the sediments found in three typical altiplano lakes,
i.e. Lake Dianchi, Lake Qilu, and Lake Qionghai, in YunnanGuizhou Plateau, were analyzed. Lake Dianchi is under pressure due to industrial pollution and urbanization, Lake Qionghai is mainly affected by agricultural activities, and Lake Qilu
is influenced by agricultural activities as well as urbanization.
Our aim was to evaluate differences in the sediment qualities of
the three lakes and the impact of recent anthropogenic activities
on water quality.
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