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Abstract
In freshwater ecosystems, previous studies on microplastics have been mostly focused on natural rivers
and lakes, with limited consideration of urban water source areas. Sediments, recording the steady
process of microplastics accumulation during a long period of time, can act as an important sink for
microplastics. In this study, we investigated the distribution, characteristics and ecological risks of
microplastic contaminants in sediments of a water supply reservoir of Hefei City (the Dafangying
Reservoir). Meanwhile, the differences of microplastic concentrations in sediments between the rural and
urban areas were also compared. The average microplastics abundance of sediments in rural areas was
83.20 ± 32.99 n/100g dry weight (dw), and 182.67 ± 72.21 n/100g (dw) in urban areas. The total
microplastic concentrations were signi�cantly higher in sediments of urban sites than that in rural sites (p
< 0.01), which can be ascribed to more complex and diverse microplastic sources triggered by intensive
anthropogenic activity in cities. Speci�cally, we also demonstrated signi�cantly higher microbead
abundance (p < 0.01) in urban sites, which may result from the widespread use of microbead in personal
care products. Our results detected �ve shapes (�bers, debris, �lms, foams and microbeads) and seven
colors (white, black, transparency, red, blue, green and brown) of microplastics in sediments of the
Dafangying Reservoir, with �bers and transparency accounting for the dominant shape and color,
respectively. Given the complexity and diversity of microplastics in urban areas, we exhibited a relatively
higher abundance of microplastics in the Dafangying Reservoir than that in other rural larger reservoirs.
According to the index of geoaccumulation, the sedimentary microplastics were assessed as moderately
polluted. Our study provides valuable references for microplastic contaminants in urban water supply
reservoir, and highlights the importance of microplastics assessment in aquatic ecosystems.

1. Introduction
Microplastics, de�ning as plastic with diameter less than 5 mm (Arthur et al., 2009), has been widely
recognized as a crucial environment problem (Blettler et al., 2017). The main sources of microplastic
contaminants are the widespread use, improper management and disposal of plastic, such as the
mishandling of plastic dropping and the emission of textile wastes (Alimi et al., 2018; Zhang et al., 2019).
According to their sources, common microplastics can be divided into primary microplastics and
secondary microplastics (Napper and Thompson, 2016). Plastics manufactured in microscopic sizes are
de�ned as primary microplastics, e.g., microbeads of personal care products (Cole et al., 2011; Deng et al.,
2020; Wagner et al., 2014). Secondary microplastics are decomposed from large plastics by physical
degradation and biodegradation, e.g., abrasion and weathering (Arthur et al., 2009; Law and Thompson,
2014). Triggering by surface runoff, wind transport, rainfall and atmospheric inputs, a large amount of
both primary and secondary microplastics will eventually enter into aquatic ecosystems, making the
aquatic environments acting as a sink for microplastics (Bullard et al., 2020; Gatidou et al., 2018; Kane
and Clare, 2019; Narmadha et al., 2020). Therefore, it is great signi�cance for ecosystem to monitoring the
occurrence and characteristics of microplastics in aquatic environments.
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In freshwater ecosystems, the assessment of microplastic contaminants has been mostly focused on
natural rivers and lakes, with limited studies addressing the microplastics in urban water source areas
(Blair et al., 2019; Vaughan et al., 2017; Wen et al., 2018). It has been reported that some sort of
microplastics (2.4 ± 1.9 n/L) were found in tap water, suggesting the potential pathway for microplastics
from water source areas to human beings (Tong et al., 2020). Characterized by a larger speci�c surface
area and strong hydrophobicity, microplastics act as enriched carriers of organic pollutants, heavy metals,
and microbial pathogens, which can have adverse impacts in human bodies (Devriese et al., 2017; Ding et
al., 2019; Kershaw, 2015; Zhou et al., 2020). Meanwhile, microplastics themselves can also cause particle
toxicity, which can even induce an immune response (Koelmans et al., 2019). Consequently, for the
bene�ts of human health, there is a pressing need to comprehensively explore and assess the microplastic
pollutants in urban water source areas.

Suffering by high population density, with intensive anthropogenic activity, urban water source areas
accept more intensi�ed microplastics with multiple shapes and sources (Driedger et al., 2015; Floehr et al.,
2013; Su et al., 2016). In urban areas, plentiful primary microplastics, used in personal care products to
enhance the product properties, has �nally discharged into aquatic environments by runoff from
processing facilities or municipal sewage treatment plants (Cole et al., 2011; Fendall and Sewell, 2009;
Klein et al., 2015). Besides, vast microplastics originating from the breakdown of larger plastic debris,
preproduction pellets and the washing of synthetic textiles, also accounting for the speci�c microplastics
sources in urban areas (Klein et al., 2015). It is worth noting that the washing arti�cial fabrics can lead to
up to 1900 �bers discharging into wastewater per wash (Browne et al., 2011). In addition, airborne
microplastics, in comprising of building materials and rubbish incineration can settle into the aquatic
environments with rainfall (Lima et al., 2015; Zhang et al., 2020). Given the complexity and diversity of
microplastics in urban areas, we hypothesized a more diverse and abundant microplastics in urban water
source areas.

Traditionally, the sampling of microplastics has been implemented in surface and near-surface water,
since most microplastics are recognized as present in the water layers (Kanhai et al., 2019). However, even
microplastics (e.g., polyethylene and polypropylene) with density less than freshwater have also been
frequently detected and concentrated in sediments (Coppock et al., 2017; Mao et al., 2020; Wen et al.,
2018). In addition, microplastics appear more steadily in sediments than in water, and accumulate in
sediments within a long period of time (Huang et al., 2020; Su et al., 2016). In consequence, sediments
have recently been identi�ed as an important sink for microplastics (Peng et al., 2017; Woodall et al.,
2014). It has been recorded that about 70–90% of microplastics are accumulated into sediments in
aquatic environments (Booth et al., 2016; Hammer et al., 2012). Moreover, with the process of seasonal
hydrological regimes, microplastics in sediments may move from sinking to releasing (Ockelford et al.,
2020), which can emit into the water layers and eventually pass through the food chain to humans
(Ballent et al., 2016; Jambeck et al., 2015; Uddin et al., 2020). Clarifying the abundance and distribution of
microplastics in sediments are the key reference for microplastics control.
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In this study, we investigated microplastic contaminations in sediments of the Dafangying Reservoir,
which is the drinking water sources for Hefei city, with average annual water supply of 117 million m3. The
Dafangying Reservoir is located in the transitional region between rural and urban areas in Hefei city. This
study orientated to provide background information about the current situation of microplastic
contaminations in sediments of the Dafangying Reservoir. The objectives of this study were as follows:
(1) to investigate the concentration, distribution and characteristics of microplastics in sediments. (2) to
explore whether there are signi�cant differences for microplastics in sediments between the rural and
urban areas. (3) to explore the ecological risks of microplastics in sediments of the Dafangying Reservoir.

2. Materials And Methods

2.1. Study area and sampling sites
The Dafangying Reservoir (31°54′ ~ 31°58′N; 117°13′ ~ 117°15′E), acting as a drinking water source in
Hefei city, covers an area of 184 km2, which is mainly watered by rainfall and the surface runoff gathering
in the Sili River. The Dafangying Reservoir is subjected to a subtropical monsoon climate, with mean
annual air temperature of 15.7 ℃, and mean annual precipitation of 975 mm/y. In August 2020, we
selected 10 sampling sites evenly distributed across the Dafangying Reservoir to study the microplastic
contaminants in sediments. For each sampling site, 3 replicates were randomly collected along the
reservoir. According to the land use allocations of the Dafangying Reservoir, we classi�ed all the sampling
sites into two categories, i.e., the urban and rural sampling sites (Fig. 1). Sampling sites R1-R5, located at
the west of the reservoir with rural land around, were identi�ed as rural sites. Sampling sites U1-U5,
located at the east of the reservoir with urban land around, were classi�ed as urban sites.

2.2. Sampling collection and processing
Prior to sampling, all sampling tools, instruments and containers to be used were cleaned with ultrapure
water. A cotton coat and nitrile gloves were won at all time during sampling. A total of 30 sediment
samples were collected with a stainless-steel Peterson grab sampler (Xue et al., 2020). Then, we collected
0–5 cm of sediments on the surface with a stainless steel shovel and each sediment sample with a mass
of approximate 1–2 kg (Deng et al., 2020). Sediment samples were stored in tin foil bags and then
preserved at 4 ℃ before further analysis (Di and Wang, 2017; Su et al., 2016). Plastic materials were
avoided throughout the whole sampling process.

2.3. Microplastics extraction from sediment samples
Microplastics were separated from the sediment using the method of separation by density conducted in
Martins and Sobral (2011). Firstly, sediments were dried in oven (60 ℃, 48 h) and then sieved through a 5
mm sieve (Jahan et al., 2019). Plastics > 5 mm were discarded. Secondly, 100 g of sediment (dw), 200 ml
30% H2O2 and 20 ml of 0.05 M ferrous sulfate heptahydrate (FeSO4·7H2O) were added to a 1 L beaker

(Peters et al., 2018). Then, saturated sodium chloride (NaCl solution, 1.2 g/cm3) were added to the beaker
for 12 h. Finally, the obtained solution was vacuum-�ltered through a 0.45 µm glass cellulose �ber
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membrane (GF/F, 47 mm Ø, Whatman). The microplastics on the membrane were stored in a watch glass
and dried in the oven at 50 ℃ (Di and Wang, 2017).

2.4. Microplastics observation and counting
Microplastics were identi�ed and quanti�ed by a z-shaped pattern from left to right under a stereo
microscope (Zhang et al., 2019). Selection of microplastics was implemented according to previously
published guidelines (Hidalgo-Ruz et al., 2012; MERI, 2015). Microplastics were identi�ed with the
following criteria: size < 5 mm, no cellular or organic structures visible, colored microplastics are
homogeneous and are easy to distinguish, microplastics are di�cult to break with tweezers. The number,
shape (�bers, debris, �lms, foams and microbeads), color (white, black, transparency and colored), and
size of the microplastics were recorded. The sizes of microplastics were divided into three classi�cations,
50 µm-1 mm, 1–2 mm and 2–5 mm. Due to the limited aperture of �ltration membrane, microplastics
smaller than 50 µm were not included in this study.

2.5. Ecological risk assessment
There is no widely accepted method to accurately assess the ecological risks of microplastics. In
consistence with previous studies, we used the index of geoaccumulation (Igeo) to evaluate the ecological
risk of microplastic contaminations. The index of geoaccumulation (Igeo) was �rst proposed by Muller
(1969) and then developed by Forstner et al., (1990) to quantify the degree of metal contaminant in
aquatic sediments. It can be calculated as follows,

In this equation, Cn is the measured concentration in sediments and Bn is the background concentration
in sediments (In this study, Bn is the mean concentrations of microplastics in sediments of �fteen lakes in
the Yangtze River basin, Bn = 21.9 n/100g), and 1.5 is a correction factor due to lithogenic e�uents. The
following classi�cation is given for the Igeo values, the Igeo value < 0 indicates practically unpolluted, the
Igeo value within 0–1 indicates unpolluted to moderately polluted, the Igeo value within 1–2 indicates
moderately polluted, the Igeo value within 2–3 indicates moderately to strongly polluted, the Igeo value
within 3–4 indicates strongly polluted, the Igeo value within 4–5 indicates strongly to very strongly
polluted, and the Igeo value > 5 indicates very strongly polluted.

2.6. Contamination control
Precautions were taken to minimize contamination of the samples from airborne microplastics during
processing. All containers and tools were washed before use and all containers containing samples were
covered with aluminum foils. Researchers wore white cotton laboratory coats and nitrile gloves during all
the processing. All of the puri�ed water was �ltered using a 0.45 µm glass cellulose �ber membrane.
Procedural blanks consisting of dampened membranes on the watch glass were used to check for
background contamination from air in laboratory. We did not observe any microplastics in the procedural
blanks.

Igeo = log2 ( )
Cn

1.5 × Bn
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2.7. Data analysis
The means and standard deviations of the microplastics in sediments were calculated. One-way
PERMANOVA (with 9999 permutations) analysis was used to evaluate whether the microplastics
abundance and ecological risk signi�cantly differed between rural sampling sites and urban sampling
sites. Meanwhile, the abundance of each shape of microplastics was also tested between the rural and
urban sampling sites. The level of signi�cance was set at p < 0.05. Microsoft Excel 2010 and software R
version 3.4.4 were used for processing and presenting data. Figures were drawn using ArcGIS 10.5
software, SigmaPlot 14.0 software and Origin 9 software.

3. Results

3.1. Shapes and abundance of microplastics
Our results detected �ve shapes of microplastics in sediments of the Dafangying Reservoir (i.e., �bers,
debris, �lms, foams and microbeads). The examples and microscopic images of extracted microplastics
were shown in Fig. 2. The average microplastics abundance of the urban sites was 182.67 ± 72.21
n/100g, with the range of 65–390 n/100g. Fibers were dominant in sediment samples, accounting for
47.08%, with the mean abundance of 86.00 ± 82.57. Microbeads also occurred frequently (39.01%, 71.27
± 41.73), followed by debris (11.17%, 20.40 ± 26.48), �lms (1.64%, 3.00 ± 2.13) and foams (1.09%, 2.00 ±
2.76). As shown in Table 1, similar proportional gradient of different shapes of microplastics had been
observed for the rural sites, i.e., �bers (60.58%) > microbeads (20.67%) > debris (12.10%). Our results
demonstrated signi�cantly higher abundance of total microplastics and microbeads in the urban sites
than that in rural sites (PERMANOVA, p < 0.01). In comparison with larger natural lakes and reservoirs (e.g.,
TGR, PL and TL in Table 1), our results showed relatively higher microplastic concentrations. However,
when comparing with urban rivers (e.g., PR and BR in Table 1), the microplastic concentrations in the
Dafangying Reservoir exhibited relatively lower values.

Table 1

Microplastic concentrations per 100g (dw) in the urban and rural sediments of the Dafangying Reservoir,
and background microplastics abundance in other freshwater ecosystems of China.
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    Total
(n/100g)

Fibers
(n/100g)

Debris
(n/100g)

Films
(n/100g)

Foams
(n/100g)

Microbeads
(n/100g)

Rural Mean ±
SD

83.20 ±
32.99

50.40 ±
28.88

10.07 ±
5.36

2.20 ±
1.90

3.33 ±
3.28

17.20 ±
10.48

  Range 18–142 8-106 2–20 0–6 0–11 0–36

  Proportion 100% 60.58% 12.10% 2.64% 4.01% 20.67%

Urban Mean ±
SD

182.67 ±
72.21

86.00 ±
82.57

20.40 ±
26.48

3.00 ±
2.13

2.00 ±
2.76

71.27 ±
41.73

  Range 65–390 14–355 0–90 0–8 0–9 16–154

  Proportion 100% 47.08% 11.17% 1.64% 1.09% 39.01%

Total Proportion 100% 51.30% 11.46% 1.96% 2.01% 33.27%

One-way
Permanova

F 21.98 2.319 2.047 1.098 1.356 22.11

  P-value 0.0001 0.128 0.2104 0.3494 0.28 0.0001

PR Mean 166.9 54.70% 43.30% 1.90% NL NL

TGR Mean ±
SD

8.2 ± 6 71.00% 15.00% NL NL 10.00%

PL Mean 113.4 3.31% 74.00% 15.46% NL NL

TL Range 1.1-
23.46

NL NL NL NL NL

BR Mean ±
SD

160 ±
19.1

NA NA NA NA NA

SD is the standard deviation.

NA is Not Analyzed, NL is Not Listed.

PR is Pearl River (Lin et al., 2018), TGR is the Three Gorges Reservoir (Di and Wang, 2017), PL is the
Poyang Lake (Liu et al., 2019), TL is the Taihu Lake (Su et al., 2016), BR is Beishagang River (Peng et al.,
2017).

3.2. Size distribution of microplastics
Microplastics were classi�ed into three categories according to the size, 50 µm-1 mm, 1–2 mm, 2–5 mm.
Microplastics with 50 µm-1 mm accounting for the majority (91.17%) of all the sizes, followed by those in
1–2 mm (7.50%) and 2–5 mm (1.33%), respectively. In size ranges of 50 µm-1 mm, �bers (43.08%) were
the dominant shape, followed by microbeads (33.27%), debris (11.36%), foams (2.01%) and �lms (1.45%).
In the other two size categories, however, �bers accounted for almost all of the microplastics.
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3.3. Color distribution of microplastics
Seven colors of microplastics, including white, black, transparency, red, blue, green and brown, were
observed in sediments of the Dafangying Reservoir. Transparency (49.22%) was the most common
microplastics color. White ones took second place (28.41%), followed by black (18.66%) and colored
(3.71%). In colored microplastics, blue was the most prevalent (56.76%), followed by brown (22.97%), red
(17.57%) and green (2.70%). Most �bers, �lms, foams and microbeads were white or transparent, while
debris was predominantly black.

3.4. Ecological risk assessment
The Igeo values for the study area were presented in Table 2. The Igeo values ranged from 0.8 to 1.76 in
rural sites, and 1.89 to 2.55 in urban sites. The contamination of microplastics was relatively higher in
urban sites than in rural sites. Our results demonstrated signi�cantly higher ecological risk (Igeo values) of
microplastics in urban sites than that in rural sites (Fig. 6, PERMANOVA, p < 0.01). According to the Igeo
values classi�cation, the sediments in the rural areas were assessed as unpolluted to moderately polluted.
However, sampling sites located in the urban areas �uctuated from moderately to strongly polluted. To
sum up, given the averaged Igeo values for both the rural and urban areas, the Dafangying Reservoir were
identi�ed as moderately polluted.

Table 2

Igeo assessment data of microplastics in the Dafangying Reservoir and their classes.

Land Use Sample sites Igeo Class Predicted level of risk

Rural R1 1.76 1–2 moderately polluted

  R2 1.34 1–2 moderately polluted

  R3 1.38 1–2 moderately polluted

  R4 1.27 1–2 moderately polluted

  R5 0.80 0–1 unpolluted to moderately polluted

Urban U1 2.54 2–3 moderately to strongly polluted

  U2 2.42 2–3 moderately to strongly polluted

  U3 2.51 2–3 moderately to strongly polluted

  U4 2.55 2–3 moderately to strongly polluted

  U5 2.34 2–3 moderately to strongly polluted

Average   1.89 1–2 moderately polluted

SD is the standard deviation.
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4. Disscussion

4.1. Shapes and abundance of microplastics
Microplastics collected in the Dafangying Reservoir were rich in shapes, including �bers, debris, �lms,
foams and microbeads. Fibers were the dominant shape, accounting for 51.30% in sediment samples of
the Dafangying Reservoir. The dominant situation of �bers abundance was in accordance with many
previous works. Di and Wang (2017) recorded the dominant appearance of �bers, accounting for 33.9–
100% of all shapes (i.e., �ber, fragment, pellet, �lm and foam) across all the sediment samples of the
Three Gorges Reservoir. Su et al., (2016) also found that �bers are dominant at 48–84% of all four shapes
(i.e., �ber, pellet, �lm and fragment) in Taihu Lake. Moreover, they ascribed the main sources of
microplastics in the Three Gorges Reservoir and Taihu Lake to washing sewage containing �bers and
degradation of �shing nets. Previous results estimated that reference load of 6 kg of synthetic �bers
discharge an average rate of 1.8 ⋅ 107 synthetic micro�bers (Galvao et al., 2020). The dominant
contamination of �bers in the Dafangying Reservoir may result from the washing of synthetic textiles,
since �bers cannot be effectively removed by wastewater (Leslie et al., 2017).

Our results demonstrated signi�cantly higher abundance of total microplastics and microbeads for
sediments in urban areas than in rural areas, suggesting the tight correlation between the microplastic
pollutions and land use. In consistence with our results, Huang et al., (2020) found higher abundance of
microplastics in sediments located closely to urban areas. As hypothesized, the signi�cantly higher
microplastic contaminants in urban sediments can be ascribed to three unique pathways derived from
cities. Firstly, the booming consumption of plastics products (e.g., clothing and packing) triggered by high
population density in cities can provide a higher sources of microplastics, which leads to a higher risk of
microplastics emissions of the urban water environments (Yin et al., 2019; Zhang et al., 2015). Secondly,
the more frequent usage of building materials and tires in cities, incur more microplastics �owing into the
urban aquatic ecosystems through the weather factors (e.g., rainfall, snowfall and wind) and overland
runoff (Chen et al., 2020; Unice et al., 2019). Finally, the wide use of microbeads in facial cleansers instead
of natural exfoliating materials can result in signi�cantly higher microbead pollutants in urban areas (Sun
et al., 2019).

In sediments of the Dafangying Reservoir, debris, also accounted for a certain proportion of abundance,
while �lms and foams for small proportions of the total microplastics. Our results were lower in debris
(11.46%) in contrast with previous studies (debris, 43.3%) in sediments of Pearl River along Guangzhou
city (Lin et al., 2018). Debris was mainly originated from the breakdown of large plastic products, such as
plastic packing bags and plastic containers (Thompson et al., 2004). Due to the lower surface to volume
ratio, debris can easily sink and deposit in sediments (Wang et al., 2017). In contrast, due to the low
density, �lms and foams can hardly sink or deposit in sediments of aquatic ecosystems (Vaughan et al.,
2017; Vianello et al., 2013). In consequence, �lms (1.96%) and foams (2.01%) accounted for the smallest
proportions in sediments of the Dafangying Reservoir. Similarly, Di and Wang (2017) also recorded the
lower abundance of the Three Gorges Reservoir.



Page 10/22

4.2. Size distribution of microplastics
In consistence of previous studies, the proportion of microplastics items decreased with increased size
category (Lenaker et al., 2019; Pazos et al., 2018). Previous study on the Tibetan plateau reported that
more than 70% of microplastics were < 1 mm (Jiang et al., 2019). Similarly, the most common particle size
in this study dropped into the range of 50 µm-1 mm, which covers all �ve shapes of microplastics. Within
the size ranges of 50 µm-1 mm, �bers accounted for the largest proportion, followed by microbeads. The
dominant size of �bers in this study were supported by the investigation of washing wastewater, in which
96% of the �bers were in the range of 50–500 µm (Galvao et al., 2020). Meanwhile, the mainly source of
microbeads originated from personal care products are also produced in the range size of 1-800 µm in the
factory (Sundt et al., 2014). The other two microplastic sizes (i.e., 1–2 mm and 2–5 mm), were almost
occupied by �bers. The large-sized �bers can randomly degrade into smaller size, suggesting a variety of
size ranges from a series of break (Li et al., 2019). Zhou et al., (2020) detected seven classes of
microplastics (range from 50 to 5000 µm) in mangrove sediments of southeast of China, with �bers
comprehensively presenting in all classes.

4.3. Color distribution of microplastics
Transparency, white and black accounted for the most colors (96.29%) of microplastics in sediments of
the Dafangying Reservoir. The high proportion of colorless microplastics (i.e., transparency and white) in
this study was in line with that (i.e., transparency 38% and white 28%) in sediments of Maozhou River (Wu
et al., 2020). Campanale et al., (2019) also found that transparency was the most common color (56%) in
microplastics, which was followed by black (35%). Meanwhile, indicating from a review of 14 studies in
lake ecosystems, Zhang et al., (2018) found transparent microplastics were concurrently dominant in all
these inland basins of China. The higher frequency of white and transparency can be explained by the
fading process through UV light and weathering, and some microplastics (e.g., �bers and microbeads),
were intentional produced in white or transparency (Wagner and Lambert, 2018). In colored microplastics,
blue was the most prevalent, followed by brown, red and green. Similarly, besides the colorless (37.8%)
and black (26.2%) microplastics, Baldwin et al., (2020) also found the higher proportion of blue (24.3%) in
colored microplastics in sediments of Lake Mead.

4.4. Compare with other regions
The microplastic concentrations in our study are relatively higher than that in rural reservoirs such as the
Huangjinxia Reservoir (82 ± 60 n/kg) and the Three Gorges Reservoir (558.10 ± 291.45 n/kg) (Di and
Wang, 2017; Li et al., 2020). In comparation with the Dafangying Reservoir in Hefei City, the Huangjinxia
Reservoir is located in the low-density population areas with slight anthropogenic activity, thus lower
microplastics and no microbeads were recorded in their study. Whereas, the hydrologic exchange of water
and the dilution effect of the large areas in the Three Gorges Reservoir result in relatively lower
microplastics concentration than that in the Dafangying Reservoir. However, when comparing with urban
drainage basins, our results demonstrated relatively lower abundance of microplastics than that in
sediments of Nakdong River, South Korea (i.e., 1970 n/kg; Eo et al., 2019). The index of geoaccumulation
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was calculated in this study to assess ecological risk. According to Igeo values classi�cation, sampling
sites in the rural areas were assessed as unpolluted to moderately polluted. Nevertheless, all sediments in
the urban areas �uctuated from moderately to strongly polluted. In general, microplastics contamination
in the Dafangying Reservoir was moderately polluted.

5. Conclusion
Microplastics were detected in all sediment samples from the Dafangying Reservoir, with the average
microplastics abundance of 83.20 ± 32.99 n/100g in rural sites and 182.67 ± 72.21 n/100g in urban sites.
The abundance of total microplastics and microbeads were signi�cantly higher in urban sediments than
that in rural sediments. This phenomenon can be explained by the particular origins of plastics in cities,
including the vast consumption of plastics products (e.g., plastic bags and plastic containers), frequent
usage of building materials and tires, widely annexing of microbeads in facial cleansers. Meanwhile,
�bers accounted for the main shape of microplastics, since the washing of synthetic textiles can lead to
larger amount of �bers discharging into the aquatic ecosystems (Browne et al., 2011; Klein et al., 2015). In
addition, due to the fading process through weathering and the intentional produced colorless plastics,
transparency possessed the predominant color in sediments of the Dafangying Reservoir. Generally,
indicating from Igeo values, microplastics contamination in the Dafangying Reservoir was assessed
moderately polluted, advocating a pressing need for further studies to trance the control of microplastic
contaminants in aquatic ecosystems.
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Figures

Figure 1

Geographic locations, sampling sites and land use of the Dafangying Reservoir.
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Figure 2

Examples of microplastics with different shapes (a, Fiber; b, Foam; c, Film; d, Fiber; e, Debris; f, Microbead).
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Figure 3

The abundance of total microplastics (a), �bers (b), debris (c), �lms (d), foams (e) and microbeads (f)
between rural and urban sites (The solid horizontal lines for each box from top to bottom indicate the
maximum value, 75% quartile, median, 25% quartile, and minimum value, respectively; the black dots are
outliers).



Page 20/22

Figure 4

Size distribution of microplastics in sediments of the Dafangying Reservoir.
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Figure 5

Color distribution of microplastics in sediments (b, colored include red, blue, brown and green).
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Figure 6

The Igeo values between rural and urban sites (The solid horizontal lines for each box from top to bottom
indicate the maximum value, 75% quartile, median, 25% quartile, and minimum value, respectively).


