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Table 1 The size and abundance of floating microplastics in global coastal waters

A X I ke OB SH R
LS IvIES i) <20 mm 0.32+4.67 ~/m’ (45]
YAk 2 P R ER A 2R ST 1 >5 mm 0.03 4~/m’ [18]
E RS H <5 mm 0.26 ~/m’ [46]
Hu PR B IR Y 0.2~10 mm 0.06 ~/m’ [47]
R P R KRR >10 mm 0.01 ~/m’ [47]
At R AR 3 R <5 mm 64194 ~/L [17]
I N =RE Y o 398+376 um 76301410 4~/m’ [48]
HEERITR Ik 513+494 ym 3210 * 628 ~/m’ [48]
YL PG <5 mm 0.27 4~/m’ [32]
i AP AL 0.3~5 mm 0.12 4~/m’ [53]
BT By Pa i <5 mm 0.15 /~/m’ [50]
Ty B RO T S 96 3k <5 mm 0~10 ~/m’ [49]
iR <5 mm 0.002~0.036 ~/m’ [51]
I IR A 5 P I 1 558+521 um 17101110 ~/m’ [48]
ik [l TR T JsSE 211117 4~/L [52]
B R I <50 um 10359 4~/L [52]
i I 50~100 pm 69+41 4~/L [52]
i [l R i 1 100~200 pm 2320 /L [52]
B [ R I 200~500 pm 11£11 4M/L [52]
B e I 500~1000 pm 2.9+3.4 ML [52]
i [ I >1000 um 2.122.9 ML [52]
FPER I 0.5~5 mm 4137.3 +2461.5 ~/m’ [26]
PP AR 0.5~5 mm 0.167 = 0.138 ~/m’ [26]
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Table 2 The size and abundance of microplastics in global coastal sediments

A DX I ke IR S5 3k
YL [E L5 (Sennon) <1 mm 31~40 ~/250 mL [1]
R U X - 1289 ~/m’ [58]
2 X 3~6 mm 1.5~362 4/m? (58]
I T RS B <l mm 31~40 1~/250 mL [1]
R A PSRRI ik v <1 mm 21~30 /~/250 mL [1]
fii [ Spiekeroog £ <5 mm 38 4~/10 g (max.) [54]
f# % Kachelotplate & <5 mm 496 4~/10 g (max.) [54]
FEA| o 98 38 um~1 mm 390 4~/kg (max.) [20]
R iR <1 mm 17 11 ML [19]
KV b X5 - >100 g/L [55]
[ 9 JE TN e <1 mm 21~30 /250 mL [
5 [ A JE M T <1 mm 1~10 ~/250 mL [1]
I wNLEFRR e <5 mm 20~80 1~/10 g [59]
BRI LGSR I AEAR St <1 mm 11~20 ~/250 mL [1]
B S B A S R <1 mm 11~20 /250 mL (1
H ASHERE4T 1) <1 mm >100 /HFRE [60]
B ERE AR VL 1 1~5 mm 8205~27606 ~/m?; [56]
BT AR IR <20 um 3.0~15.7 4250 g [22]
AT K 7l T v <l mm 1~10 4+/250 mL [
R LRI B T <1 mm 1~10 ~/250 mL [1]
ENFE Alang-Sosiya i) BT - 81 mg/kg [57]
B s DX e 2~5 mm 1223 A/ [24]
7 U b DX VRN R 2~5 mm 280 /it [24]
P ] e VR D <5 mm 0~132 ~/m’ [27]
TR SIP. JEAR 35T Y <l mm 21~30 /~/250 mL [1]
PRI L SR /R Wt <1 mm 1~10 4~/250 mL [1]
AP ] 2 T <1 mm 11~20 /250 mL [
B AR YT A T <1 mm 21~30 /~/250 mL [1]
AN BE 5 L 5 (19 57 L <1 mm 21~30 /~/250 mL [1]
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Table 3 Assessment of the ecological effects of microplastics pollution

WY WFFE I HE SRV i E =N
Y
e /2 (Acartia clause; Calanus helgolandicus;, Cen-  BFAMEAL AR A R MR AR [84]
tropages typicus; Temora longicornis) CKPEEE)
243t 8, (Halobates sericeus) LN FEON [85]
AR
BREUR (Neomysis integer; Mysis relicta; Mysis mixta) ENEEFE YRR R [82]
e 235 (Acartia spp.; Eurytemora affinis; Limnocalanus ‘& P E53# A WA AR [82]
macrurus)
A% ff1 2% (Bosmina coregoni maritima; Evadne nord- ‘& WNRiFR H WA A & [82]
mannii)
& 1 (Synchaeta spp.) ENEFE YR [82]
% B4 U (Marenzelleria spp.) = NH SR YRR A [82]
£ W (Tintinnopsis; lobiancoi) BN AR A& [82]
&5 R BN (Idotea emarginata) ENIEIR B MR e, FETR, A RKOR R At () 45 [80]
AL R (Tripneustes gratilla) ENHETR T KA A K AE [86]
A=
W DL (Mytilus edulis L.) ENFESR HEYIRSL . RN IZ R T B (78]
& DL (Mytilus edulis L.) ENHETR 8. THACIRA R, RAE . IR E T [81]
&L (Myrilus edulis L.) ENKEFR B A bt . HEY L BRI [87]
6 U1 (Mytilus edulis L.), % (Carcinus maenas L.) BT EPIREAR, ARIZVENEER [79]
VPt (Arenicola marina) ENEEFR HIEE . HPUR A g [88]
Vb (Arenicola marina ) ENREFE MHTERAG:  BEEWEE, TEBULE [89]
Vb3 (Talitrus saltator) ENEESR JY T By A BRI T A v B A [90]
i S 25 (Allorchestes compressa) =ENFESE AW = EEVECEE XS ) PBDES) [91]
LS
WVERZ S Merlangius merlangus; WifGf  BFAMEALE AELLES YN [92]
Micromesistius poutassow; KFGHEEEI Trachurus (75 FEIE)
trachurus; QS Trisopterus minutus; 5155
Zeus faber)
W 7E R 2 28 (4 5t Aspitrigla cuculus; 1 TFAMREA LIS YN [92]
Callionymus lyra; 4125351 Cepola macrophthal- (Y75 F)ifgigz)
ma; 4 & 5 Buglossisium  luteum; I8 o, fig
Microchirus variegates)
#8 FE {1 (Pomatoschistus microps) ENEESE BET-: AW [93]
H AH #(Oryzias latipes) ENEERE ISR i IR [94]
5
S R (Puffinus tenuirostris) LIRNIHE 4 JiE IR 107 h 22 U R T8k (PBDEs) % 1, | th BURHBURE [83]
ALk J%H: PBDEs 751
J6#R)

BT A T 1YV 4E (6 3). GoldsteinZE A V5 i
K e AL SE 1R B (Halobates sericeus)r= B
S RO RS A IE ARG, RUBE R AAAE AT R
Vg R BRI T 2T 0 O A A, DRI T 8 S e A A
PEIR LS A RN L. D38b, TOOBRHE I AR IR v Tl A &
G rp A 2 AR IR 240 JEL RS 22 RS AR AN R
SRR, T P A e B ™Y, BRAOE R B

PERON AN, HRMESSMEF LR, DLAGZIS )
5B G AR FREXT A YR A B EVEH. Be-
jearn®E NSV IY & BRI 0 4 X U TR R R e
YI(Nitocra spinipes)i& BALT- S8 EEM, HiLY
BT 22 7 5 SRR S K XA FHAA OC. Oliveira
NI RS BRI A R AR T R
(Pomatoschistus microps) i Z. Tt IH 58 g i (AChE) 1

3215



4% % B #& 20154118 #60% £33

ST R N A (IDH) 19 1% P, DU AT 58 235 in K 4R
R SET- 2. RochmanZi A4 DA 41 it F1 55 K 7K
BN T R RS R AR PLTS G W 0 B A R
H A 8 (Oryzias latipes) ) N 43 Wb 22 G2 U] BE 1) 52 1
DA KA FE AR S BETE RIS R SRAT e LI L 4
Mo, 1L AMERBVEEACE IR RGN SE, HEE L
BRI BUE, AR AR N R, 1B
TN RS G XTI AR AR Y B A AL

5 ARKWESE R

THCRL E RA T T BT 7 PR 05 P B — R A T
Yoy, MPUMEPEAEASIAEE A T EE AR Y. o
HH5 e e AR 285800 B 2 A BRI T 2 B AT 5
PRAL. [ R Ry B4 9 P PR A N Rt
F [ B T T TR MR R SRR ROR LRI IR T
AR5 7 (GG VE Ry, 20144F Hh (965 P PR 458 T B 8
2, http://www.coi.gov.cn/gongbao/nrhuanjing/nr2014/
201503/t20150316_32225.html). Jill 5% I /5 5 S 48
AT T3 A v OB RS et 5T B s A 2 AR v v
J AR AR PR R R R R P R 22 (LT 2 TR I
2. ARRNLANEE LR LA TT A ESE

(1) 9 J7 PRIE O TS SOR B0 B LR AT 46
A I 3 AN (R R 28 R B N 2R TR Sl
TFREEEHHT D | BRUFR R AR DX Al X HE FT

RPN

iz X B AR SR A IR AN PR sh ) | SR 2R L
NG S EF TR R YR P B TIORL B | AR R
SR A, N R R T  H EEA A ) O
ENEF ¥ N LS

(2) W IS OB S R TS R S TS
P HIRBEAT . s b R AL T W2y Bk
SEH G YAT ML B A R R L, T RGO RS 2 A
B A RS MUERE R RTSREYE
BRI, R R R I TS e A 5 S RO
Bl S5 aAREHE RIS AR | IR Vb Kok
SRR, B S A S Y R R AT

(3) HRIE P ROER A E G R aY)
WA ] 5 5% V2 A 0 ) ) A 3k 45 A A 200 . 4 LR
R RS RGN E YA, A5 HOER R
BT RMTEARRE TR ZEY R BB 7R | A= e
5P, AL AR MR HAURE | A
e 2 B DA SR TR K 1 A 252 FR AR AR &R, IR 55 T
5 S TR e ) A 285 5 R DXL DAty R o il

(4) R BRI OB RS G i 48 B ROR IR &
1 5 PSR TR T e 1) Bl 0545 T B A [ e i B
s SRR VI S 5 AT 5 A S R O B e A DN 5
VL bRE . BORFIEML, PASCHEEN IR IR IR B AR IX
AR DX 11T T DXy A 5OR X A A i
U« T I SRR I e DA BRI A

1 Browne M A, Crump P, Niven S J, et al. Accumulation of microplastic on shorelines woldwide: Sources and sinks. Environ Sci Technol,

2011, 45: 9175-9179

2 Cole M, Lindeque P, Halsband C, et al. Microplastics as contaminants in the marine environment: A review. Mar Pollut Bull, 2011, 62:

2588-2597

3 Coézar A, Echevarria F, Gonzdlez-Gordillo J I, et al. Plastic debris in the open ocean. Proc Natl Acad Sci USA, 2014, 111: 10239-10244
4 Law K L, Morét-Ferguson S, Maximenko N A, et al. Plastic accumulation in the North Atlantic subtropical gyre. Science, 2010, 329:

1185-1188

5 Eriksen M, Maximenko N, Thiel M, et al. Plastic pollution in the South Pacific subtropical gyre. Mar Pollut Bull, 2013, 68: 71-76

6 Law K L, Morét-Ferguson S E, Goodwin D S, et al. Distribution of surface plastic debris in the eastern Pacific Ocean from an 11-year data

set. Environ Sci Technol, 2014, 48: 4732-4738

7 van Cauwenberghe L, Vanreusel A, Mees J, et al. Microplastic pollution in deep-sea sediments. Environ Pollut, 2013, 182: 495-499

8 Zhou P, Huang C, Fang H, et al. The abundance, composition and sources of marine debris in coastal seawaters or beaches around the
northern South China Sea (China). Mar Pollut Bull, 2011, 62: 1998-2007
9 Thompson R C, Olsen Y, Mitchell R P, et al. Lost at sea: Where is all the plastic? Science, 2004, 304: 838
10 Arthur C, Baker J, Bamford H. Proceedings of the International Research Workshop on the Occurance, Effects, and Fate of Mircroplastic

Marine Debris. Department of Commerce, National Oceanic and Atmospheric Administration, Technical Memorandum NOS-OR&R-30,

2009

3216



11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37
38

39

Smith J. Plastic debris in the ocean. In: UNEP (United Nations Environment Programme), ed. UNEP Year Book 2014: Emerging Issues in
Our Global Environment. 2014. 48-53

Raynaud J. Valuing Plastic: The Business Case for Measuring, Managing and Disclosing Plastic Use in the Consumer Goods Industry.
UNEP. 2014

Marris E. Fate of ocean plastic remains a mystery. Nature News, 2014, doi: 10.1038/nature.2014.16508

Perkins S. Plastic waste taints the ocean floors. Nature News, 2014, doi: 10.1038/nature.2014.16581

Zhang K, Gong W, Lv J, et al. Accumulation of floating microplastics behind the Three Gorges Dam. Environ Pollut, 2015, 204: 117-123
Goldstein M C, Titmus A J, Ford M. Scales of spatial heterogeneity of plastic marine debris in the northeast Pacific Ocean. PLoS One,
2013, 8: 80020

Dubaish F, Liebezeit G. Suspended microplastics and black carbon particles in the Jade system, southern North Sea. Water Air Soil Pollut,
2013, 224: 1-8

Sadri S S, Thompson R C. On the quantity and composition of floating plastic debris entering and leaving the Tamar Estuary, Southwest
England. Mar Pollut Bull, 2014, 81: 55-60

van Cauwenberghe L, Claessens M, Vandegehuchte M B, et al. Assessment of marine debris on the Belgian Continental Shelf. Mar Pollut
Bull, 2013, 73: 161-169

Claessens M, De Meester S, Van Landuyt L, et al. Occurrence and distribution of microplastics in marine sediments along the Belgian
coast. Mar Pollut Bull, 2011, 62: 2199-2204

Ng K L, Obbard J P. Prevalence of microplastics in Singapore’s coastal marine environment. Mar Pollut Bull, 2006, 52: 761-767

Nor N H M, Obbard J P. Microplastics in Singapore’s coastal mangrove ecosystems. Mar Pollut Bull, 2014, 79: 278-283

Carson H S, Colbert S L, Kaylor M J, et al. Small plastic debris changes water movement and heat transfer through beach sediments. Mar
Pollut Bull, 2011, 62: 1708-1713

Zurcher N A. Small plastic debris on beaches in Hong Kong: An initial investigation. Master Dissertation. Hong Kong: The University of
Hong Kong, 2009

Lee H. Plastics at sea (microplastics): A potential risk for Hong Kong. Master Dissertation. Hong Kong: The University of Hong Kong,
2013

Zhao S, Zhu L, Wang T, et al. Suspended microplastics in the surface water of the Yangtze Estuary System, China: First observations on
occurrence, distribution. Mar Pollut Bull, 2014, 86: 562-568

Zhao S, Zhu L, Li D. Characterization of small plastic debris on tourism beaches around the South China Sea. Region Stud Mar Sci, 2015,
1: 55-62

Hidalgo-Ruz V, Gutow L, Thompson R C, et al. Microplastics in the marine environment: A review of the methods used for identification
and quantification. Environ Sci Technol, 2012, 46: 3060-3075

Nuelle M T, Dekiff J H, Remy D, et al. A new analytical approach for monitoring microplastics in marine sediments. Environ Pollut,
2014, 184: 161-169

Corcoran P L, Biesinger M C, Grifi M. Plastics and beaches: A degrading relationship. Mar Pollut Bull, 2009, 58: 80-84

Zhang H B, Zhou Q, Luo Y M, et al. A method and apparatus of continuous flow and flotating separation for microplastics (in Chinese).
China Patent, Application Number: 201510227085.1 [Fi#gi, JAfE, 35K, &6, —RhivifoUs: 80} A9 3% 22 3 21 o) B v e 206 8 T 0 k.
HELA, BES: 201510227085.1]

Cole M, Webb H, Lindeque P K, et al. Isolation of microplastics in biota-rich seawater samples and marine organisms. Sci Rep, 2014, 4:
4528

Claessens M, Van Cauwenberghe L, Vandegehuchte M B, et al. New techniques for the detection of microplastics in sediments and field
collected organisms. Mar Pollut Bull, 2013, 70: 227-233

Zhu X. Optimization of elutriation device for filtration of microplastic particles from sediment. Mar Pollut Bull, 2015, 92: 69-72
Andrady A L. Microplastics in the marine environment. Mar Pollut Bull, 2011, 62: 1596-1605

Fries E, Dekiff J H, Willmeyer J, et al. Identification of polymer types and additives in marine microplastic particles using pyroly-
sis-GC/MS and scanning electron microscopy. Environ Sci Process Impact, 2013, 15: 1949-1956

Shiber J G. Plastic pellets on the coast of Lebanon. Mar Pollut Bull, 1979, 10: 28-30

Murray F, Cowie P R. Plastic contamination in the decapod crustacean Nephrops norvegicus (Linnaeus, 1758). Mar Pollut Bull, 2011, 62:
1207-1217

Harrison J P, Ojeda J J, Romero-Gonzdlez M E. The applicability of reflectance micro-Fourier-transform infrared spectroscopy for the

detection of synthetic microplastics in marine sediments. Sci Total Environ, 2012, 416: 455-463

3217



el

8 & 2055118 £60% £33

40

41

42
43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

3218

Fendall L S, Sewell M A. Contributing to marine pollution by washing your face: Microplastics in facial cleansers. Mar Pollut Bull, 2009,
58:1225-1228

Ashton K, Holmes L, Turner A. Association of metals with plastic production pellets in the marine environment. Mar Pollut Bull, 2010,
60: 2050-2055

Derraik J G B. The pollution of the marine environment by plastic debris: A review. Mar Pollut Bull, 2002, 44: 842-852

Browne M A, Galloway T S, Thompson R C. Spatial patterns of plastic debris along estuarine shorelines. Environ Sci Technol, 2010, 44:
3404-3409

Davidson T M. Boring crustaceans damage polystyrene floats under docks polluting marine waters with microplastic. Mar Pollut Bull,
2012, 64: 1821-1828

Lechner A, Keckeis H, Lumesberger-Loisl F, et al. The Danube so colourful: A potpourri of plastic litter outnumbers fish larvae in Eu-
rope’s second largest river. Environ Pollut, 2014, 188: 177-181

Lima A R A, Costa M F, Barletta M. Distribution patterns of microplastics within the plankton of a tropical estuary. Environ Res, 2014,
132: 146-155

Collignon A, Hecq J H, Galgani F, et al. Annual variation in neustonic micro-and meso-plastic particles and zooplankton in the Bay of
Calvi (Mediterranean-Corsica). Mar Pollut Bull, 2014, 79: 293-298

Desforges J P W, Galbraith M, Dangerfield N, et al. Widespread distribution of microplastics in subsurface seawater in the NE Pacific
Ocean. Mar Pollut Bull, 2014, 79: 94-99

Fossi M C, Panti C, Guerranti C, et al. Are baleen whales exposed to the threat of microplastics? A case study of the Mediterranean fin
whale (Balaenoptera physalus). Mar Pollut Bull, 2012, 64: 2374-2379

de Lucia G A, Caliani I, Marra S, et al. Amount and distribution of neustonic micro-plastic off the western Sardinian coast (Cen-
tral-Western Mediterranean Sea). Mar Environ Res, 2014, 100: 10-16

Frias J, Otero V, Sobral P. Evidence of microplastics in samples of zooplankton from Portuguese coastal waters. Mar Environ Res, 2014,
95: 89-95

Song Y K, Hong S H, Jang M, et al. Large accumulation of micro-sized synthetic polymer particles in the sea surface microlayer. Environ
Sci Technol, 2014, 48: 9014-9021

Collignon A, Hecq J H, Glagani F, et al. Neustonic microplastic and zooplankton in the North Western Mediterranean Sea. Mar Pollut
Bull, 2012, 64: 861-864

Liebezeit G, Dubaish F. Microplastics in beaches of the East Frisian islands Spiekeroog and Kachelotplate. Bull Environ Contam Toxicol,
2012, 89: 213-217

Baztan J, Carrasco A, Chouinard O, et al. Protected areas in the Atlantic facing the hazards of micro-plastic pollution: First diagnosis of
three islands in the Canary Current. Mar Pollut Bull, 2014, 80: 302-311

Lee J, Hong S, Song Y K, et al. Relationships among the abundances of plastic debris in different size classes on beaches in South Korea.
Mar Pollut Bull, 2013, 77: 349-354

Reddy M S, Basha S, Adimurthy S, et al. Description of the small plastics fragments in marine sediments along the Alang-Sosiya
ship-breaking yard, India. Estuar Coast Shelf Sci, 2006, 68: 656-660

Antunes J C, Frias J] G L, Micaelo A C, et al. Resin pellets from beaches of the Portuguese coast and adsorbed persistent organic pollu-
tants. Estuar Coast Shelf Sci, 2013, 130: 62-69

Mathalon A, Hill P. Microplastic fibers in the intertidal ecosystem surrounding Halifax Harbor, Nova Scotia. Mar Pollut Bull, 2014, 81:
69-79

Endo S, Takizawa R, Okuda K, et al. Concentration of polychlorinated biphenyls (PCBs) in beached resin pellets: Variability among in-
dividual particles and regional differences. Mar Pollut Bull, 2005, 50: 1103-1114

Imhof H K, Ivleva N P, Schmid J, et al. Contamination of beach sediments of a subalpine lake with microplastic particles. Curr Biol,
2013, 23: R867-R868

Rios L M, Moore C, Jones P R. Persistent organic pollutants carried by synthetic polymers in the ocean environment. Mar Pollut Bull,
2007, 54: 1230-1237

Ogata Y, Takada H, Mizukawa K, et al. International Pellet Watch: Global monitoring of persistent organic pollutants (POPs) in coastal
waters. 1. Initial phase data on PCBs, DDTs, and HCHs. Mar Pollut Bull, 2009, 58: 1437-1446

Mato Y, Isobe T, Takada H, et al. Plastic resin pellets as a transport medium for toxic chemicals in the marine environment. Environ Sci
Technol, 2001, 35: 318-324

Frias J, Sobral P, Ferreira A M. Organic pollutants in microplastics from two beaches of the Portuguese coast. Mar Pollut Bull, 2010, 60:
1988-1992



66

67

68

69

70

71

72

73

74

75

76

77

78

79
80

81

82

83

84
85

86

87

88

89

90
91

92

Mizukawa K, Takada H, Ito M, et al. Monitoring of a wide range of organic micropollutants on the Portuguese coast using plastic resin
pellets. Mar Pollut Bull, 2013, 70: 296-302

Karapanagioti H K, Endo S, Ogata Y, et al. Diffuse pollution by persistent organic pollutants as measured in plastic pellets sampled from
various beaches in Greece. Mar Pollut Bull, 2011, 62: 312-317

Ryan P G, Bouwman H, Moloney C L, et al. Long-term decreases in persistent organic pollutants in South African coastal waters detected
from beached polyethylene pellets. Mar Pollut Bull, 2012, 64: 2756-2760

Van A, Rochman C M, Flores E M, et al. Persistent organic pollutants in plastic marine debris found on beaches in San Diego, California.
Chemosphere, 2012, 86: 258-263

Rochman C M, Hoh E, Hentschel B T, et al. Long-term field measurement of sorption of organic contaminants to five types of plastic
pellets: Implications for plastic marine debris. Environ Sci Technol, 2013, 47: 1646-1654

Fisner M, Taniguchi S, Moreira F, et al. Polycyclic aromatic hydrocarbons (PAHs) in plastic pellets: Variability in the concentration and
composition at different sediment depths in a sandy beach. Mar Pollut Bull, 2013, 70: 219-226

Lee H, Shim W J, Kwon J H. Sorption capacity of plastic debris for hydrophobic organic chemicals. Sci Total Environ, 2014, 470:
1545-1552

Wang F, Shih K M, Li X Y. The partition behavior of perfluorooctanesulfonate (PFOS) and perfluorooctanesulfonamide (FOSA) on mi-
croplastics. Chemosphere, 2015, 119: 841-847

Bakir A, Rowland S J, Thompson R C. Enhanced desorption of persistent organic pollutants from microplastics under simulated physio-
logical conditions. Environ Pollut, 2014, 185: 16-23

Velzeboer I, Kwadijk C, Koelmans A A. Strong sorption of PCBs to nanoplastics, microplastics, carbon nanotubes, and fullerenes. Envi-
ron Sci Technol, 2014, 48: 4869-4876

Bakir A, Rowland S J, Thompson R C. Transport of persistent organic pollutants by microplastics in estuarine conditions. Estuarine
Coastal Shelf Sci, 2014, 140: 14-21

Alford L K, Corcoran P, Driedger A, et al. Microplastics pollution in the Great Lakes ecosystem: Summary of presentations at IAGLR
2014. In: 57th Annual Conference on Great Lakes Research (IAGLR 2014), Hamilton, Ontario

Browne M A, Dissanayake A, Galloway T S, et al. Ingested microscopic plastic translocates to the circulatory system of the mussel,
Mpytilus edulis (L.). Environ Sci Technol, 2008, 42: 5026-5031

Farrell P, Nelson K. Trophic level transfer of microplastic: Mytilus edulis (L.) to Carcinus maenas (L.). Environ Pollut, 2013, 177: 1-3
Hamer J, Gutow L, Kdhler A, et al. Fate of microplastics in the marine isopod Idotea emarginata. Environ Sci Technol, 2014, 48:
13451-13458

von Moos N, Burkhardt-Holm P, Kdhler A. Uptake and effects of microplastics on cells and tissue of the blue mussel Mytilus edulis L.
after an experimental exposure. Environ Sci Technol, 2012, 46: 11327-11335

Setild O, Fleming-Lehtinen V, Lehtiniemi M. Ingestion and transfer of microplastics in the planktonic food web. Environ Pollut, 2014,
185: 77-83

Tanaka K, Takada H, Yamashita R, et al. Accumulation of plastic-derived chemicals in tissues of seabirds ingesting marine plastics. Mar
Pollut Bull, 2013, 69: 219-222

Cole M, Lindeque P, Fileman E, et al. Microplastic ingestion by zooplankton. Environ Sci Technol, 2013, 47: 6646-6655

Goldstein M C, Rosenberg M, Cheng L. Increased oceanic microplastic debris enhances oviposition in an endemic pelagic insect. Biol
Lett, 2012, 8: 817-820

Kaposi K L, Mos B, Kelaher B P, et al. Ingestion of microplastic has limited impact on a marine larva. Environ Sci Technol, 2014, 48:
1638-1645

Wegner A, Besseling E, Foekema E M, et al. Effects of nanopolystyrene on the feeding behavior of the blue mussel (Mytilus edulis L.).
Environ Toxicol Chem, 2012, 31: 2490-2497

Browne M A, Niven S J, Galloway T S, et al. Microplastic moves pollutants and additives to worms, reducing functions linked to health
and biodiversity. Curr Biol, 2013, 23: 2388-2392

Besseling E, Wegner A, Foekema E M, et al. Effects of microplastic on fitness and PCB bioaccumulation by the lugworm Arenicola ma-
rina (L.). Environ Sci Technol, 2012, 47: 593-600

Ugolini A, Ungherese G, Ciofini M, et al. Microplastic debris in sandhoppers. Estuar Coast Shelf Sci, 2013, 129: 19-22

Chua E M, Shimeta J, Nugegoda D, et al. Assimilation of polybrominated diphenyl ethers from microplastics by the marine amphipod,
Allorchestes compressa. Environ Sci Technol, 2014, 48: 8§127-8134

Lusher A L, McHugh M, Thompson R C. Occurrence of microplastics in the gastrointestinal tract of pelagic and demersal fish from the
English Channel. Mar Pollut Bull, 2013, 67: 94-99

3219



4% % B #& 20154118 #60% £33

93 Oliveira M, Ribeiro A, Hylland K, et al. Single and combined effects of microplastics and pyrene on juveniles (0+ group) of the common
goby Pomatoschistus microps (Teleostei, Gobiidae). Ecol Indic, 2013, 34: 641-647

94 Rochman C M, Kurobe T, Flores I, et al. Early warning signs of endocrine disruption in adult fish from the ingestion of polyethylene with
and without sorbed chemical pollutants from the marine environment. Sci Total Environ, 2014, 493: 656—661

95 Bejgarn S, MacLeod M, Bogdal C, et al. Toxicity of leachate from weathering plastics: An exploratory screening study with Nitocra
spinipes. Chemosphere, 2015, 132: 114-119

96 Liao Q, QulJ S, Wang J P, et al. Pollution analysis of plastic and improving proposal in marine environment (in Chinese). World Sci-Tech
Res Develop, 2015, 37: 206-211 [BE2E, #ha@TFt, F4F, . A ERSE P ARG JeBUR T RO BRI, AR R 5 &
J&, 2015, 37: 206-211]

97 Zhao S J, Wang H Y, Liu J. Influence of microplastics pollution on marine environment (in Chinese). Mar Sci, 2009, 33: 84-86 [i#X 7T,
EHEE, X BOREHT R R TR . IR, 2009, 33: 84-86]

Progress on microplastics pollution and its ecological effects in the
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Microplastics are emerging pollutants in marine and coastal environments and are of concern worldwide. This paper systematically
summarizes the research progress on microplastics pollution and its ecological effects in the coastal environment around the world
during the past ten years. There remain some key technical points that need to be solved urgently to study mircroplastics pollution,
including highly efficient and accurate separation and identification methods and reliable source identification techniques and models.
Future hot topics in this field of study are likely to include: the spatial and temporal distribution of microplastics in the coastal
environment based on hydrodynamic models of ocean currents and tides; binding and release mechanisms of toxic pollutants with
respect to the surface characteristics of microplastics; and methodology and databases for ecotoxicology and human health assessment
of pollution with microplastics alone and in combination with toxic pollutants. Future research on microplastics pollution in the coastal
environment will thus be subject to the integration of the international occurrence of plastics pollution and the development of key
techniques to study the status of microplastics pollution in the coastal environment. On this basis prospective studies may focus on
investigation of and monitoring of microplastics in the coastal environment, the combined occurrence of microplastics with other
emerging pollutants, the transfer and bioaccumulation of microplastics and their combined pollutants among the different trophic
levels, and the management of microplastics pollution. All these topics will contribute to filling the knowledge gap in mircroplastics
pollution and promote the development of appropriate regulatory mechanisms.
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