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Characteristics and sources of organic matter in surface sediments of Dahekou Reservoir,China

ZHANG Xiao—jing, LU Jun—ping’, ZHANG Sheng—wei, MA Tai-ling, ZHANG Zi—hao

(Water Conservancy and Civil Engineering College, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: To further analyze the pollution source of reservoir ecosystem and nutritional status of water environment, the total organic carbon
(TOC) distribution characteristics, total nitrogen (TN), and composition of carbon isotope (3"C), nitrogen isotope (8°N) and C/N value
were analyzed in this paper. In addition, the source of sediment organic matter was determined. The results showed that the surface sedi-
ments of Dahekou Reservoir were mainly aeolian sediments transported from distant sources. TOC ranged from 1.38% to 3.52%, with an
average of 2.34%. TN ranged from 0.06% to 0.21%, with an average of 0.11%. The 3"C values ranged from —2.69% to —2.41%, and the
average was —2.54%. The 8"N ranged from 0.19% to 0.54%, and the average was 0.39%. According to the qualitative and semi—quantita-
tive analysis of the sources of sediment organic matter by end element hybrid model, the terrestrial C3 plants, soil organic matter, and fresh-
water aquatic plants were the main sources of organic matter in sediment of Dahekou Reservoir. Among them, the contribution of terrestrial
C3 plants was the most, followed by soil organic matter, and only one section had the source of freshwater aquatic plants. The primary pro-
ductivity of Dahekou Reservoir is not high, the source composition of organic matter has little difference, and the source of organic matter is
mostly exogenous.

Keywords : Dahekou Reservoir; organic matter; carbon isotope (3"C); nitrogen isotope(3"°N); sources
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Figure 1 Location of Dahekou Reservoir
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Figure 2 Sampling sections of sediment in Dahekou Reservoir
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Table 1 Size composition and characteristics of grain size in the surface sediment of Dahekou Reservoir
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A-A 2.04 26.50 69.78 1.68 61.02 0.42 0.18 0.82

B-B 2.10 20.27 74.42 3.22 71.05 0.27 0.29 0.97

c-C 1.16 12.20 84.23 243 85.01 0.02 0.34 0.84

D-D 0.43 8.28 90.98 0.32 68.40 0.10 0.49 1.11

E-E 4.85 49.86 45.27 0.03 35.11 0.71 0.13 0.84
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Table 2 Distribution of 8"C and C/N values of typical sources of sedimentary organic matter

A HUTI VR Source of organic matter 8"C/% Carbon isotope C/N C/N ratio $ods A J5 Data source
fili*f: C3 14 Terrestrial C3 plants -3.0~-2.3 >18 [23-26]
fifi = C4FEY) Terrestrial C4 plants -1.7~-0.9 >15 [23-26]
17742 ) Plankton -4.2~-2.4 6~8 [23-24,26-28]
IRIKIK AW Freshwater aquatic plant -2.8~-1.8 10~30 [23-24,26-28]
+ 347 WL Soil organic matter -2.51~-2.08 1.10~19.49 AT E A
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Table 3 The contribution of different end—members substances in

the surface sediment of Dahekou Reservoir(% )

RAEWT T Sampling section Jes S o
A-A 2.65 31.64 65.71
3.36 28.89 67.75
B-B 68.85 26.67 4.48
67.87 54.87 -22.74
C-C 60.62 28.67 10.71
60.64 29.55 9.81
D-D 73.22 49.33 -22.55
71.68 34.66 -6.34
E-E 32.43 52.46 15.11
35.07 54.67 10.26
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Note: fus. fui and f, represent percentage of contributions from
terrestrial C3 plants, soil organic matter,and freshwater aquatic plants.
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Table 4 Variation ranges of carbon and nitrogen isotopes and C/N values in sediments of different study areas

WX 8"°C/% 8""N/% C/N A HLBA IR Bl

Research area Carbon isotope Nitrogen isotope C/N ratio  Source of organic matter ~ Data source

#hiF Bohai sea -2.38~-2.17 0.44~0.56 10~53 IKAA B [13]

FR IR G X —2.64~-2.18 0.15~1.02 1~37 Fefi Y5 AT HLJ5T [13]

River estuary area around Bohai sea

il F1 T 3t 48k Chaobai river basin -2.78~-2.16 0.13~0.67 8.5~13.7  HHEFHLEUKAEMY [16]

HEBH 5] Poyang Lake -2.84~-1.86 0.33~0.68 8.4~16.2  HHATHLBUKAEAY) [11]

K Taihu Lake -2.45~-1.93 0.45~1.52 5~10 KA R [12]

At sk T 23 el Lakes from Beijing park -2.76~-2.21 0.10~1.03 8.3~30.3 15K LR [14-15]

I F17K % Dahekou Reservior -2.69~-2.41 0.19~0.54 14~31.5 Rt U5 LT ABIFFE S
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