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Abstract

Microplastics have received wide attention as an emerging global pollutant. However, research on
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its long-term pollution history and its relation to human activity remains relatively limited. In this
paper, a typical lake of Hubei Province (Wanghu Lake near the Huangshi City) was selected as the re-
search area. Based on the radioactive dating of deposition column and the analysis of microplastic
concentration in different depth sediment samples for the past 80 years, combined with the data of
human activities, we examined the characteristics of microplastic pollution. The results showed that:
1) Since 1950, the microplastic concentration has increased from about 300 to 5150 items per Kilo-
gram. 2) The comprehensive analysis of multi-index reveals that the history of microplastic pollution
in the lake is divided into three stages. From 1940 to 1965, the lake environment was mainly affected
by the lake fishing, nearby shore washing clothes, microplastic concentration ranged from 300 to 1050
items per kilogram, exhibiting a slight pollution degree. In 1965~2000, the rapid development of in-
dustry and local population brought a large number of untreated microplastics into lakes with in-
creased pollution ranging from 1075 items per kg to 4150items per kg. Since 2000, with the rapid de-
velopment of urbanization and industrialization, the pollution of microplastics in the lake has further
intensified, and the pollution source of microplastics has also expanded to the whole lake and serious-
ly threatens the regional ecological and environmental quality.
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Figure 1. Geographical location of Wang Lake Basin
1 MRS R IR B

WA BT AE B PE T B A A 44 1l B2 —, 1914 SRR GBI L 1949 4E 5 A, BT EEMIILE
KiGHIX; 195246 H, SUBENEX; 19654 7 H, Ui X (FHHr B ). P8O B8R %
PEREGG . BN RHZ), BB K. B BEEFIF B, FERRLAMG L. s FRR B
Wi HAIHADZ FAEMIIISE G ARNIX . 1949 4FJ5 35 BAR AR, fHR. R 4 @l 887 4
RIE. Bk, ARSCHTRAMIALSEFEEE ERBE A TR, KT X LR X E X &5 H 4
PaRVE T A SCHE EERE T AL E GRS M (BB , 1EELT 1880~2018 4ERHHT A 1K J#
55 1954~2016 4 Tl S =S53R [10]. (WA 2)

— AO L
1104  — T EFPE 160
100 - 140
90 - 1203
}"Q‘ 80 ‘100§,
- 1o
o 70 ~80 4
< [ 60
60 .;l
50 - -a0 H
40 1 - 20
30 T T T Ll T T o
1880 1900 1920 1940 1960 1980 2000 2020
FE4h

Figure 2. Yangxin population development in 1880~2018 and total industrial output value in 1954~2016 [10] [11]
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Figure 3. The age-depth model of the core WH4 (a) and Variation of microplastic content along depth in Wang Lake (b)
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Figure 4. Evolution characteristics of total amount of microplastics over the past 80 years
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Figure 5. Evolution characteristics of different types (colors) of microplastics over the past 80 years
5. i3 80 FRAE LB (B &) MEER R FHIE

1940 1960 1980 2000 2020

200
iﬂ%ﬁ; 160
7 120
B 80
L g0
0

L 160 ~

100 IR

~ F1208

iR 80+ m

Lo &

o o

< %] Fa0 X

=

40 1 L, H

1880 1900 1920 1940 1960 1980 2000 2020
FH

Figure 6. Coupling between social and economic development and micro plastic content
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