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Tab.l1  Basic physical information of 7 marine fish
samples in Changshan Islands

W AR e pem
Species /itenF;s Length/cm  Weight/g
K7L H. otakii 10 11.58£1.51 19.21+6.72
fL&E R porosa 3 29.57+1.35201.71+10.71
WAHT P.olivaceus 10 14.13£1.28 32.12+5.58
JI#% C. nasus 10 46.79+2.19 53.53+8.26
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tract of different marine fish
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Tab.2 The status of microplastic pollution in marine fish gastrointestinal tract worldwide
X EESIET PR RF g PR sy
Region Fish species A\./erage‘ abquance Diameter Major shape Main Reference
/(items/individual) /um component
K Pacific Ocean  BFE 128 Wild fish 9.30 <2500 4k Fiber ~ PES Li %£(2021)
KPGFEARAGES A 4112 Wild fish 1.20£2.00 501~1500 £f4k Fiber ~ PE Luis %£(2021)
Northeast Atlantic Ocean
PN ESTiNE=s s} KRR AL Gobiidae 8.80 430~8240 4 Fiber ~ PET HiEAF(2022)
Tianjin coastal waters
#hiF Bohai Sea 461 2% Wild fish 2.14+1.81 18~4 995 444k Fiber  CP Wang 5#(2021)
JAFW. Australia WPAE £ 25 Wild fish 1.58+0.23 >38 214k Fiber PO Wootton %(2021)
HF Yellow Sea Ligactai kil 1.10 16~4 740 274k Fiber  PE Sun %(2019)
Wild juvenile fish
7R East China Sea  ¥J/E a2 Wild fish 0.06~4.00 26~4 808  #J Fragment PET, PP Zhang 55(2021)
R South China Sea  JRIFHF 4= a2k 1.77+0.73 <1000 WK Film ST Zhu %5(2019)
Abyssal wild fish
plESARAR Ly 7 Siraih LR E 2.83+1.84 200~5000 £k Fiber ~ PE Huang %5(2020)
Zhanjiang mangrove Wild fish
wetland
T3k P4 Y. Malaysia Zpiak 1.40+3.70 20~3490 % F Fragment PE Samaneh %5(2019)
Commercial fish
JL#EYE North Bay iR fiR 3.21~4.36 100~500  Zf4E Fiber ~ PET kI 2021)
Eastern keelback mullet
g 4t £ 1.22~2.31
Johnius distinctus
EA ) 5.32~6.21
S sihama
KT 3.26~5.36
Amoya caninus
2 e b it 4 41128 Wild fish 1.56+0.50 1~5000  £F4k: Fiber PP, PE Sayed %5(2021)
Egypt Mediterranean
FFLEER, WP f02K Wild fish 2.30+1.50~7.30+3.50 500~1 000 £f-4E Fiber PE Zhang %5£(2020)
Zhoushan Islands
JEHE s 3.20+1.20 3964321 #f4k Fiber  PES Jef(2021)
Laizhou Bay Chaeturichthys stigmatias
LA BRE R T B £ 0.50+0.80 1246+1 119 274 Fiber ~ RY FH%:(2021)
Ivory Bay Acanthogobius ommaturus
SRS Lucid mojarra 0.20+0.40
T T e AR F7A: 12 Wild fish 3.10 <500 214k Fiber ~ PVC Nie %(2019)
Nanxun Reef,
South China Sea
ORIt g2 SRR RS 5.79+5.98 23~75 L4 Fiber  — Hosseinpour
North coast of Pelagic wild fishes 45(2021)
the Persian Gulf R f K 3.89+3.53
Ground wild fishes
) IEDALD =i Macrurailisha 19.13+10.77 300~1 500 Z£f-4 Fiber —— Siddique 4£(2022)
Bay of Bengal
UPRRRTRA LI R B AR S Wild fish 14.40+0.30 1 000~3 000 £]-4 Fiber =~ PP Fadiyah %5(2018)

Saudi Arabia’s
Red Sea coast
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Fig.5 Different particle size ratios of microplastics in marine fish gastrointestinal tract
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Fig.6  Different proportion of microplastics in marine fish gastrointestinal tract
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Distribution Characteristics of Microplasticsin
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Abstract Plastic products are widely used in human daily life, while facilitating human life, plastics
have also produced many negative effects due to the lack of effective recovery measures, plastic pollution
has become an important environmental issue of global concern. Marine plastics can be degraded into
smaller microplastics (MPs) through various ways under the influence of environmental factors. They can
be ingested by marine organisms mixed with food sources, and then accumulated in the body, causing serious
negative effects on marine lifes and marine ecology. Recently, it has been proved that the Changshan
Islands sediments contain a certain amount of MPs, the content reached 133.14 to 499.82 n/kg. Changshan
Islands is one of the eight major islands in China. It is located at the confluence of the Yellow Sea and the
Bohai Sea, and has a unique geographical location. The fish community between the islands is rich in
species, especially in many migratory species, and high in species diversity. The seasonal change of fish
species composition and dominant species is obvious. It has been proved MPs can cause a certain degree
of harm to marine organisms. Therefore, the distribution of MPs in organisms in the Changshan Islands
sea area deserves to be studied. In this study, the MPs in the gastrointestinal tracts and muscles of wild
fish were digested and separated after collecting them from the marine culture zone of Changshan Islands.
The results showed that MPs were detected existing in the gastrointestinal tracts of all fish, but not in
muscle tissues. The reason may be that MPs are too large to be endocytosed by intestinal epithelial cells,
and thus can not participate in the blood circulation of fish. The abundance of MPs in the gastrointestinal
tracts of seven species of marine wild fish ranged from 0.19 to 3.79 items/individual. The abundance of
MPs in Coilia nasus is the highest among all fish, this phenomenon may be related to the living
environment and predation habits of C. nasus, which living in the bottom of the sea. The MPs in
sediments will undergo a cyclic process of suspension, sedimentation and resuspension under the flow of
seawater, thus greatly increasing the exposure and intake risk of MPs by bottom organisms, such as C.
nasus. The shape of MPs was dominated by the fiber, and the color was mostly transparent, which size is
mainly less than 300 pm. The reason may be that the individual size of fish collected in this survey is
small, and larger-sized MPs cannot enter into the gastrointestinal tract of fish through feeding. Large
plastics in the environment are broken under the photooxidation, wave action, physical wear and
alternating freeze-thaw. The different shapes of MPs detected in this study may be derived from the
decomposition of these large plastics. Fibers are the predominant form of MPs encountered in global
wildlife studies. It could also be because fibrous MPs are the most abundant in the marine environment.
Additionally, MPs Fibers can be bended or intertwined with food, possibly due to long-term accumulation
for the slower fibers excretion, increasing the chance of being ingested by organisms. The types of
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polymers detected were cellophane, cellulose and polyethylene, among which cellophane had the highest
content. Cellophane is an organic cellulose-based polymer that has been used in food packaging and
cigarette packaging. It is also used as a release agent in the manufacture of glass fiber and rubber products,
or as a coating in combination with synthetic polymers. There was no obvious toxic effect on cellulose
and cellulite. The polymer hazard index (PHI) is an important criterion for risk assessment of MPs, and is
based primarily on the percentage content of a given polymer and the polymer’s hazard fraction for
ecological and health risk assessment. The potential risk of MPs to humans can be estimated by the
polymer hazard index. The higher the polymer hazard index, the higher the ecological risk in the sea area.
The toxicity coefficient of polyethylene is 10, the toxicity grade is grade II, the hazard index is low, and it
belongs to the low risk polymer. Moreover, people usually discard the gastrointestinal tract of fish before
eating, thus the MPs in the fishes of Changshan Islands, and the safety factor of fish products in
Changshan Islands is higher. In this study, through the collection of wild fish in Changshan Islands, the
MPs in gastrointestinal tract and muscle tissue were extracted, and the abundance and type of MPs were
analyzed. The pollution status of MPs in fish in the adjacent waters of Changshan Islands was clarified,
which provided basic data for exploring the impact of MPs on the ecological environment safety of
Changshan Islands ecosystem. Further research on the distribution of MPs in other wild organisms, such
as shellfish, and in other economically viable locations should be considered, which can provide a
scientific basis for the analysis of MP pollution levels and the formulation of prevention and control
strategies in the marine environment.

Key words Changshan Islands; Microplastics; Wild fish; Gastrointestinal tract; Pollution
characteristics
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