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Fig.1 Location of sampling sites in the four lakes
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Tab.1 Assessment standards for the organic index of sediments
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Tab.3 8" C values and C/N ratios of source of organic matter in sediments

RN 3 31C/ % C/N SR ke i
C3 ¥ -3.0~-2.3 >1.8 I3 7%, 2005 TKIL %, 20115 5 R =%, 2012
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Fig.4 Tracking organic matter sources in the four lakes by a

combination of atomic C/N ratios and 8 C values in sediments
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Carbon and Nitrogen Isotope Characterization and Source Analysis of
Sediments from Shallow Lakes in the Middle of Yangtze River

JI Wen-hao', GUO Ni-chun', XU Jun®’, YU Hui*, NIU Yuan®

(1.College of Resource and Environment, Anhui Agriculture University, Hefei 230036,P.R.China;
2.Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430070,P.R.China;
3.Chinese Research Academy of Environmental Sciences, Beijing 100012,P.R.China)

Abstract: A Large number of shallow lakes spread over Hubei province from the middle Yantze River. In
recent years, the number of macrophytic lakes is decreasing, while the number of algal lakes is increasing.
Because macrophytic and algal lakes represent different responses to human activities, an analysis of the
differences in sources of organic matter for the two lake types is important for improving both treatment of
organic pollutants and lake water quality. In October 2014, we investigated TOC and TN, C/N ratios,
3" C and 8" N values in the sediments of four shallow lakes in Hubei Province (Luhu Lake, Huama Lake,
Yezhu Lake, and Sanshan Lake). The level of organic pollution in each lake, sources of organic matter and
nitrogen, and differences in 8" C and 8" N between the macrophytic and algal lakes were analyzed. Luhu
Lake and Huama Lake are phytoplankton-dominated lakes with an aquatic plant covers of 4% and 12%,
and phytoplankton densities of 1.88X10%Ind/L and 1.77X10%nd/L, respectively. Yezhu Lake and Sanshan
Lake are macrophytic-dominated lakes with aquatic plant covers of 73% and 29%, and phytoplankton den-
sities of 1.08 X10%ind/L and 1.05X10%nd/L, respectively. Surface sediments were sampled at five sites in
each lake. The organic indices (OI) of Luhu Lake, Huama Lake, Yezhu Lake, Sanshan Lake were, re-
spectively, 0.89, 1.05, 0.53 and 2.71, indicating a high level of organic pollution. The corresponding or-
ganic nitrogen indices were 0.34, 0.36, 0.21 and 0.54, all at level IV nitrogen pollution. The behavior of
carbon and nitrogen in the four lakes displayed some similarities. The 8" C and 8" N ranges in the algal
lakes were from —3.126% to —2.260% and 0.291% to 0.731% , with average values of (—2.885+0.275) %
(n=10) and (0.486 £0.168)% (2 =10). The 8" C and & N ranges in macrophytic lakes were from
~3.048% to —2.494% and 0.411% to 0.830% , with average values of (-2.76640.213)% (2 =10) and
(0.617+0.183)% (2n=10). There were high negative §"*C values in algal lakes and high positive 8'° N val-
ues in macrophytic lakes. Qualitative analysis of organic matter source based on C/N and 8" C indicated
that organic matter in algal lake sediments originated primarily from phytoplankton, while the primary
sources of organic matter in macrophytic lake sediments was phytoplankton, soil organic matter and mac-
rophytes. Semiquantitative analysis of nitrogen sources based on C/N and 8" N showed no significant corre-
lation between sediment nitrogen and lake type. indicating that tracking sources of nitrogen will require
considerably more information.

Key words: middle Yantze River lakes; lake sediment; macrophytic and algal lakes; carbon and nitrogen i-

sotopes; organic index



