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(Sun et al, 2018b)45 . (H & R ZEET X H SR MY 7
Ui Bl IR A Ry BR, O T PR s e TR R Y 2
BAEACIE TR D, B X GO I 3 P R v 1 A=
A PG AT B Ry = o PR, e 4 T A AT AN TR
TR S A P R ) A R AE 48 7= TR
7 10 1 DRV, 32 % T A8 2 2 7 T 0 Ay A 2 XU
PEATHE L B S B2 i
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Fig.1 Sampling stations in Jiaozhou Bay
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Fig.2 Monthly variations in zooplankton community
abundance (line-point plot) and differences in microplastic
abundance within zooplankton (box plot) in Jiaozhou Bay
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Fig.3 Spatiotemporal distribution of microplastic abundance in zooplankton in Jiaozhou Bay across four months
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Fig.4 Proportions of different types of microplastics in zooplankton in Jiaozhou Bay across four months
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Fig.5 Pollution Load Index (PLI), Polymer Hazard Index (PHI), and Bioaccumulation Factor (BAF) of microplastics in
zooplankton in Jiaozhou Bay across four months
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Fig.6 Redundancy analysis (RDA) illustrating the effects of
different environmental factors on microplastic-related risks in
zooplankton in Jiaozhou Bay
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Abstract To investigate the occurrence characteristics and ecological risks of microplastics in zooplankton
communities of Jiaozhou Bay, a seasonal survey was conducted in February, May, August, and November that quantified
the abundance and characteristics of microplastics within zooplankton. The results showed that the microplastics
abundance within individual zooplankton over the four months was 0.30, 0.20, 0.21, and 0.20 items/individual,
respectively. The community-level microplastic abundance was 0.19, 5.61, 7.36, and 0.52 items/m>, respectively. The
microplastic abundance within zooplankton communities in May and August was significantly higher than that in February
and November. The average storage of microplastics by zooplankton communities in Jiaozhou Bay over the four months
was 3.19x10'" items, with the highest value observed in August. Fibers were the predominant shape of microplastics in
zooplankton, accounting for 89% of the total, with no significant differences observed among months. Most microplastics
were smaller than 500 pm, with an average length of (491+£454) pm; microplastics detected in August exhibited
significantly greater lengths (P<0.05). The predominant chemical compositions were polyester fibers and cellophane,
accounting for 37% and 19% of the total, respectively, with no significant differences observed among months. The mean
values of the microplastic pollution load index (PLI) and polymer hazard index (PHI) for zooplankton in Jiaozhou Bay
over four months were 3.49+2.94 and 4.33+1.31, respectively, both corresponding to the lowest risk category(PLI<10, PHI<10).
The mean bioaccumulation factor (BAF) was 55.59+56.84, indicating no significant bioaccumulation potential of
microplastics in zooplankton communities (BAF<1000). Temperature, suspended particulate matter concentration, and
chlorophyll a concentration were identified as the primary factors influencing the risk assessment outcomes.

Key words Jiaozhou Bay; microplastics; zooplankton; seasonal variation; risk assessment; pollution load

index; polymer hazard index; bioaccumulation factor



