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Abstract: To reveal the distribution patterns and causes of microplastics (MPs) in the surface water of plateau lakes under
different degrees of anthropogenic disturbance, this study selected two lakes from Yunnan-Guizhou Plateau—Lake Shudu
with relatively weak human interference and Lake Xingyun with relatively strong human interference—as the research areas.
Through sample collection, separation, extraction, and identification of MPs, the distribution characteristics and source
differences of MPs in the surface water of the two lakes were compared, providing a theoretical basis for the prevention and
restoration of MPs pollution in different plateau lakes. The results indicate that: (1) The average abundance of MPs was 1.82
particlessm=in Lake Shudu and 2.14 +1.25 particlessm3in Lake Xingyun. The average number of MPs was 478 +57
particles/individual in Lake Shudu and 558 =+ 314 particles/individual in Lake Xingyun. As the intensity of human
disturbance increases, both the average abundance and average number of MPs in the surface waters of these two plateau
lakes show a gradual upward trend. (2) The MPs in Lake Shudu are mainly black and blue (with an average total count of 295
+12 particles/individual), while those in Lake Xingyun are mainly blue and black (with an average total count of 403 £106
particles/individual). The shapes of MPs in both lakes are dominated by line-shaped particles, with an average number of 462
particles/individual in Lake Shudu and 481 %239 particles/individual in Lake Xingyun. The average number of MPs with a
sizeof < 200 vmis86 * 30 particles/individual in Lake Shudu and 280 + 167 particles/individual in Lake Xingyun.
The main polymer types in Lake Shudu are 4 types (rayon (RY), polypropylene (PP), polyethylene (PE), and polyethylene
terephthalate (PET)), while in Lake Xingyun there are 7 types (RY, PE, PET, low-density styrene-butadiene-styrene (SBS),
polyethylenimine epichlorohydrin modified (PEM), polyester (PES), and polyvinyl alcohol (PVA)). The fewer polymer types
in Lake Shudu indicate that MPs sources in Lake Xingyun are more diverse. With increasing human disturbance, the average
quantities of the dominant colors (black and blue), dominant shape (line), and the size fraction < 200 wm of MPs in the
surface waters of both lakes show a gradual increasing trend, and the number of main polymer types also increases gradually.
(3) Lake Shudu is oligotrophic and subject to limited anthropogenic disturbance, with tourism, grazing, and atmospheric
deposition as the primary sources of MPs. Lake Xingyun is mildly eutrophic and experiences stronger human interference,
with MPs derived from domestic sewage, agricultural cultivation, transportation, aquaculture, fishing operations, industrial
production, tourism, atmospheric deposition, and grazing. The distribution and sources of MPs in the surface waters of the
two lakes differ, and the level of anthropogenic disturbance is the key factor determining MPs abundance.
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Fig.1 Sampling line layout diagrams for the two plateau lakes (a is for Lake Shudu, b is for Lake Xingyun)
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Fig. 2 The distribution characteristics of MPs abundance in the surface water of each sampling line of Lake Shudu and Lake Xingyun
(in the figure, S1 represents the sampling line 1 of Lake Shudu, X1, X2, X3, X4, X5, X6, X7 respectively represent the sampling line
1,2,3,4,5, 6, 7 of Lake Xingyun, and Abundance represents abundance)
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Tab.1 Human-induced Factors in Jiangchuan District

LD H1 H2 H3 H4 H5 H6 H7 H8

2022 181.54 36.72 2.88 10.80 111 499203 38.80 225.11
2021 166.82 35.53 2.69 9.96 0.72 484270 33.61 81.64
2020 147.18 30.89 0.69 9.56 0.72 462955 27.53 83.89
2019 134.47 16.68 0.42 351 0.99 451238 25.99 69.91
2018 118.17 13.61 0.36 2.75 0.88 430702 30.21 85.10
2017 102.42 15.84 0.46 9.62 11 400912 25.49 117.73
2016 89.50 15.27 0.44 9.11 1.07 387073 22.37 65.66
Eista HY H10 H11 H12 H13 H14 H15 H16

2022 5.72 26.60 10.49 5.32 151.99 14.83 78.51 28.77
2021 3.71 23.86 11.54 4.83 767.40 63.56 67.89 28.73
2020 429 23.89 13.03 4.48 651.20 52.52 69.01 28.68
2019 3.19 16.57 12.14 4.25 613.55 57.15 63.13 28.63
2018 2.69 14.10 9.74 1.50 557.56 46.24 60.66 28.48
2017 4,66 11.43 1.09 1.51 471.45 34.38 72.21 28.29
2016 4.27 10.99 5.42 1.42 356.57 19.40 59.37 28.07
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Imé. JEERlMER 3705 m, BRI 1722 m, MR ERIAR] 2.2 5. BEWIAEISIR (6.4°C) | VA
M (1.81km?) | /Kif (8m) , EmWIFEHSIE (17°C) . VAT (34.7km?) | /KK (12m) .
Hi[X GDP & = (189.57 1Z75) M-T /B (186.18 1275) . A¥J GDP J@#Bi (B4 B i, 9.7 Fim)
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Fig. 7 The color (a), shape (b), size (c), and type of polymers (d) of MPs in the surface water of Lake Shudu and Lake Xingyun at
each sampling line were compared (in the figure, S1 represents the sampling line 1 of Lake Shudu, X1, X2, X3, X4, X5, X6, X7
respectively represent the sampling lines 1, 2, 3, 4, 5, 6, 7 of Lake Xingyun)
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Fig.8 Comparison radar chart of multi-dimensional characteristics (a) and MPs characteristics (b) of Lake Shudu and Lake Xingyun
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M 2007 =1 286 7 AN XKIGKF 2022 1) 1105 J5 AR, AN 23 kR K& MPs V534, i1 5
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