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Spatial-temporal distribution of organic matter in surface sediments of Caohai wetland in Weining, Guizhou
Province, China

LI Linwei'?, WU Pan'?, CAO Xingxing"*", YANG Shidi'?, LIU Shan'?, LIAO Jiahao'*

(1.School of Resources and Environmental Engineering, Guizhou University, Guiyang 550025, China; 2.Key Laboratory of Karst Geological
Resources and Environment, Ministry of Education, Guizhou University, Guiyang 550025, China)

Abstract: To explore the nutritional status and pollutant sources of the ecological environment of karst wetlands, the distribution of total
organic carbon (TOC) with total nitrogen (TN), including stable carbon isotopes (8"°C), nitrogen isotopes (8"°N), and C/N ratios, were
studied in the surface sediments of the Caohai Lake karst wetland in Weining, Guizhou Province; then, the distribution characteristics and
sources of organic matter in sediments were discussed. The results showed that the TOC and TN contents varied from 3.75% to 32.71% and
0.39% to 2.90% in the wet season, with average values of 14.34% and 1.52%, respectively. The TOC and TN contents ranged from 1.26%
to 34.11% and 0.18% to 2.49% in the dry season, with average values of 12.46% and 1.12%, respectively. The TOC and TN contents in the
high water period were slightly higher than those in the dry season, which was related to the land source input caused by increased rainfall
during the high water period. Meanwhile, regarding the spatial distribution, the concentrations of TOC and TN in the southwest and the lake
center region were greater than those in the east and northwest regions in both seasons. Regarding surface sediments in the Caohai Lake
wetland, the distribution of 8"C, 8" N ranged from —2.55% to —1.97% and from 0.03% to 0.37% in the wet season, with average values of
—2.23% and 0.24%, respectively. The distribution of 8"°C and 8"N ranged from —2.75% to —1.96% and 0.10% to 0.46% in the dry season,
with average values of —2.35% and 0.30%, respectively. The spatial distribution of 3"C in the eastern area was significantly lower as
compared to the western area, which indicated that the eastern area was seriously polluted. This was because the eastern area was adjacent
to the county, the source of pollutants was complex, the submerged plants were destroyed, and the productivity of the lake itself was
reduced. The end member mixed model was used to qualitatively and semi—quantitatively analyze the sediment sources. The results showed
that the main sources of organic matter in the surface sediments of the Caohai Lake wetland were soil organic matter, planktonic algae, and
freshwater aquatic plants. At the same time, due to the high primary productivity of the Caohai Lake karst wetland, the contribution of
organic matter in the sediments from internal sources was greater than that from exogenous inputs.

Keywords : Caohai Lake wetland; organic matter; carbon isotope (8C); nitrogen isotope(8"”°N); source
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Figure 1 Distribution of sampling sites of Caohai Lake
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Figure 2 Spatial distribution of TOC content in Caohai Lake surface sediments during wet and dry seasons
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Figure 3 Spatial distribution of TN content in Caohai Lake surface sediments during wet and dry seasons
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Table 1 Changes of TOC and TN in different periods of Caohai Lake
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Sampling time Average value of TOC/% Average value of TN/% Average value of C/N  Data source
2010-08 5.27~24.11 14.11 0.40~1.83 1.16 — — [14]
2016 6.86~38.45 23.30 0.93~4.00 2.52 7.36~11.12 9.13 [12]
2019-07 3.75~32.71 14.34 0.39~2.90 1.52 6.35~13.73 9.24 LN
2019-11 1.26~34.11 12.46 0.18~2.49 1.12 6.95~13.68 10.06 LN
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Figure 4 Spatial distribution of 8"*C composition of surface sediments in Caohai Lake during wet and dry seasons
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Figure 5 Spatial distribution of 8"°N composition of surface sediments in Caohai Lake during wet and dry seasons

WWW.Qes.019.CN




VRE SRRy F41E55 18

nEg*

(a) 7K Wet season

(b) 7K Dry season

6 EiREIMRYE HAH C/NZBESH

Figure 6 Spatial distribution of C/N ratio of surface sediments in Caohai Lake during wet and dry seasons
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Table 2 Comparison of surface sediment data of Caohai Lake with some lakes in China

SHI I 24 JEI e S s % siz G
WA 5T X TOC/%  TN/% . 8°C/% S5N/% ﬁ*ﬂﬁﬁ}ﬁﬂ,ﬁ Hed R g
Lake type Research area Source of organic matter ~ Data source
R O (FEK ) 14.34 1.52 9.24 -2.55~-1.97 0.03~0.37 HIEAYUR JFHFERM AR
Grass lake Caohai Lake(wet season) TRIKIK A=A )
g (7K ) 12.46 1.12 10.06  -2.75~-1.96 0.10~0.46
Caohai Lakt:(dry season )
I (R R X J) 0.82 0.12 6.79 -2.34 0.53 BN PR AE [27]
Taihu Lake(grass type area)
EBPHIH Poyang Lake 1.15  0.06~0.16 8.97~24.01 -2.57~-126 0.35~0.63 +HEATHLIR KA L4 [28]
HEH TR A A
1338 2235 Wuliangsuhai Lake 2.10 0.20 12.79 — — BAKAEADFIBEEREA  [29]
FEI A i) Chaohu Lake 1.95 0.17 — -2.37~-1.93  0.34~0.49 TR A Bk [33-34]
Algal lake T (UK E) 0.76 0.15 6.81 -2.53~-2.15 — i U5 oAl A RIS [23]
Dianchi Lake(Shuangl()ng reservoir)
21 Hongfeng Lake 3.84 0.57 6.70 — — BRI [30]
I 1E#) Baihua Lake 2.91 0.34 9.00 — — — [31]
TR (TR [X 358,) 0.74 0.12 6.60 -2.45 0.73 BRI TR A P [27]

Taihu Lake( algal region)
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