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Fig. 1 LakeErha watershed and sediment sampling site
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Tablel Pearson correlation coefficients of TOC, TN, TPin the
sediments of Lake Erhai

Indicators wW(TOC)/% W(TN)/% wW(TP)/(mg-kg™)

wW(TOC)/% 1 0.936" 0.596"

W(TN)/% 1 0.593"
wW(TP)/((mg-kg™) 1

n=52, **FREFWEE (P<0.01)
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Fig. 2 The cross-section characteristics of TOC, TN, TP, C/N ratio in the sediment at the centre of Lake Erhai
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Fig. 3 Theyearly variation of CODyn. TN and TP content at the central station of Lake Erhai from 1990 to 2012
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Table2 Comparison of nutrient level in sediment among Lake Erhai and other lakesin China

WA Lakes w(TOC)/% W(TN)/% W(TP)/(mg-kg?)  W(TOC)W(TN) SCHRR TR References
1§ Lake Erhai 2.00~5.72 0.23~0.81 998~1 345 8.2~145 A
Al Lake Fuxian 3.64~10.47 0.32~0.34 1 400~1 950 6.7~64.2 F/NESE, 2014
JH{tL Lake Dianchi 4.0~9.0 0.19~0.32 1488~3 979 / A, 2004, RICoRE, 2010
K Lake Taihu / / 292~958 / FH}5F, 2006
34 Lake Chao / / 706~936 / D545, 2012
FBFH Lake Poyang 0.42~3.17 0.03~0.24 100~940 / T RH%F, 2012
K #Fi Lake Changshou 0.08~4.89 0.04~0.36 174~1 038 2.8~14.0 FH/ B4 2012
HPUM) Lake Nansi / 0.08~0.25 336~535 / F 54, 2013
JELLH Lake Dianshan 0.23~1.49 0.05~0.22 270~1 150 <10 FERNGE, 2012
KL UM Lakes of middle and
/ 0.08~0.25 380~1 200 / RIS, 2008

lower reaches of Yangtze River
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The Vertical Distributions and Temporal Evolution Characteristics and of
Nutrient Concenctration in the Sediment Core at the Center of Lake Erhai

CHEN Xiaohua', QIAN Xiaoyong', LI Xiaoping?, ZENG Yan®, HU Shuangging®
1. Shanghai Academy of Environmental Science, Shanghai, 200233, Ching;
2. State Key Laboratory of Estuarine and Coastal Research, East ChinaNormal University, Shanghai, 200062, Ching;
3. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang, 550002, China

Abstract: Continuous sediment records provide the possibility to study the long-term process of lake eutrophication. This study
conducted an analysis on sedimentary total phosphorus (TP), total nitrogen (TN), tota organic carbon (TOC) and C/N ratio in the
sediment core at the central area of Lake Erhai, and their historical evolution characteristics. The results indicated that, before Cal.
AD 1960, the nutrient content in sediment was kept low level, with the mean values of TOC, TN and TP were 1.45%, 0.20% and
1000 mg-kg™® respectively, which were dominated by natural process. Since Cal. AD 1960s, the contents of TOC, TN and TP in
sediment ascended sharply to 5.8%, 0.84% and 1 345 mg-kg™* respectively. Specially after 1990, the growth rate of nutrient contents
in sediment accelerated, reflecting the intensification of anthropogenic eutrophication in Lake Erhai in recent decades. Sediment
nutrient accumulation process is accompanied by a deterioration trend of water quality. After 1990, the time evolution of nutrientsin
the sediment column and nutrient concentration variation over time at the center of the lake area are basically the same. There was a
significant positive correlation among TOC, TN and TP in the sediments (P=0.001), and Pearson correlation coefficient between
TOC and TN was the highest. Moreover, TOC/TN ratio of sedimentsin Lake Erhai is relatively stable, with values ranging from 5.8
to 11.5, indicating these nutrient indicators had high homology of algae. The nutrient concentration in the surface sediments of Lake
Erhai were significantly higher than those of the lakes located in the eastern plain lake region, which indicated that release potential
of nutrientsin sediment of Lake Erhai can’t be neglected. Compared with other lakes in the same geographical region, TN content of
Lake Erhai was equivalent to those of Lake Dianchi and Lake Fuxianhu, while TP content was much lower than those of the two
lakes. It can be concluded that the sediments of Lake Erhai had high phosphate adsorption capacity and buffer capacity to Pinput.
Key words: sediment core; nutrient; vertical distribution; temporal evolution characteristics; water quality; Lake Erhai



