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Characteristics of organic carbon and nitrogen isotopes in surface sediment of Three Gorges Reservoir region and
their implications for sources of organic matter//MAO Changping' , XIAO Heng', WANG Shuai®, JIA Zhimin', WAN
Yao', RAO Wenbo' (1. School of Earth Sciences and Engineering, Hohai University, Nanjing 211100, China; 2. Yellow
River Ecological and Environmental Science Research Institute, Zhengzhou 450003, China)

Abstract: In order to clarify the sources and their seasonal variations of organic matter in surface sediment in the Three
Gorges Reservoir region, the mass fractions of total organic carbon (TOC) and total nitrogen (TN) and their §" C,, and
3" N isotopes in surface sediment samples from the mainstream and tributaries of the Three Gorges Reservoir region were
measured in the summer and winter of 2017. The source ranges of organic matter were determined according to §" C, and
the C/N ratio, with 8"’ N used for auxiliary analysis, and the Bayesian mixed model was used to quantify the contributions
of different sources of organic matter in the Three Gorges Reservoir region. The results showed that the mass fractions of
TOC and TN in surface sediment of the Three Gorges Reservoir region were 0. 79% to 1.46% and 0.07% to 0.13% ,
respectively. The mass fraction of TOC in summer is slightly lower than that in winter, and that of TN has no seasonal
difference. The ranges of 6]3(:0,.g and 8N were —26.35%0 to —24.70%0 and 2.59%0 to 5. 67%o, respectively, without
seasonal difference. The organic matter of surface sediment in the Three Gorges Reservoir region mainly comes from soil
organic matter and river plankton in summer, and soil organic matter and aquatic vascular plants dominate in winter. The
proportion of sewage organic matter takes the fourth place in summer and winter, and further analysis with 8N reveals that
there is obvious external pollution in the Three Gorges Reservoir region, which is mainly related to artificial nitrogen
fertilizer and domestic sewage, without obvious seasonal variation.

Key words: surface sediment; carbon isotope; nitrogen isotope; organic matter; Three Gorges Reservoir region
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Table 1 Measurement results of organic matter indexes in surface sediment in Three Gorges Reservoir region
TOC 4340/ % TN Bt 340/ % 8 C 15/ %0 8" N /%o C/N
i REER
HE S ES 2 " A7 H% 27 " 2
M1 1.32 1.42 0.12 0.13 -25.40 -25.54 4.02 4.10 11.00 10.92
M2 1.22 1.22 0.11 0.11 -25.32 -25.61 3.75 3.99 11.09 11.09
M3 1.01 1.05 0.09 0.10 -25.71 -25.59 3.92 4.03 11.22 10.50
T M4 1.20 0.82 0.12 0.07 -25.50 -25.48 4.85 3.49 10. 00 11.71
M5 0.79 1.09 0.07 0.12 -24.70 -25.40 2.59 4.57 11.29 9.08
M6 1.13 0.99 0.13 0.10 -25.50 -25.17 5.67 4.33 8.69 9.90
M7 0.99 1.18 0.11 0.11 -25.05 -25.31 4.61 3.99 9.00 10.73
M8 1.13 1.07 0.12 0.11 -25.45 -25.35 4.89 4.61 9.42 9.73
T1 1.08 1.11 0.11 0.10 -25.74 -25.49 4.46 4.75 9.82 11.10
T2 1.09 1.17 0.09 0.10 -25.10 -25.73 3.58 2.87 12.11 11.70
T3 1.04 1.34 0.12 0.12 -25.82 -25.32 4.87 3.91 8.67 11.17
T4 1.18 1.18 0.11 0.12 -25.65 -25.70 3.89 3.93 10.73 9.83
Sa/ TS 1.21 1.41 0.11 0.09 -25.38 -24.90 3.55 3.57 11.00 15.67
T6 1.17 0.93 0.09 0.08 -25.53 -25.35 4.02 3.41 13.00 11.63
T7 1.04 1.00 0.13 0.12 -25.94 -26.35 3.93 3.51 8.00 8.33
T8 1.26 1.22 0.12 0.09 -26.29 -24.83 3.11 3.99 10.50 13.56
T9 1.46 1.25 0.13 0.12 -25.71 -25.67 4.04 4.19 11.23 10.42
SEHE 1.14 1.14 0.11 0.11 -25.52 -25.46 4.10 3.96 10.40 11.00
P UED 22 0.15 0.16 0.02 0.02 0.37 0.34 0.74 0.48 1.33 1.69
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Table 2 Analysis of Pearson correlation between organic matter indexes and grain size indexes of

surface sediment in Three Gorges Reservoir region in different seasons

FE IR I R B
=y 3 = =N

i ggf; “ﬁgﬂ T%@f ON sPC,, SN ik Bialt WAl Bak
EERING Vs s 0.54* 0.69** -0.33 -0.42 0.36 0.55* 0.26 -0.13 -0.32
TOC FH/ % (0.49%) 0.60* 0.23 -0.44 0.12 0.04 0.31 -0.10 -0.48
TN Jis s (0.37) (0.527) -0.64** -0.59" 0.58* 0.15 0.53* -0.31 -0.53"
/N (0.09) (0.41) (-0.56%) 0.28  -0.58* -0.16 -0.31 0.27 0.16
8¢, (0.42) (0.25) (-0.42) (0.69**) -0.16 0.20 -0.31 0.05 0.57*
5N (0.45) (0.07)  (0.37) (-0.34) (0.22) 0.49* 0.34 -0.20 -0.33
kiR (-0.24) (-0.19)  (0.01) (-0.23) (-0.11) (-0.02) -0.16 0.11 0.13
Bt (0.23) (0.01)  (0.05) (-0.01) (-0.10) (0.13) ( -0.44) ~0.88** -0.47
Wba|m (-0.26) (-0.03)  (0.01) (-0.08) (0.01) (-0.13)  (0.48*) (-0.99"*) -0.01

e (0.05) (0.10) ( -0.35) (0.45) (0.47) (-0.12)  (0.03) (-0.62**) (0.49*)
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