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Pollution Analysis of Plastic and Improving Proposal in Marine Environment’
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Abstract: Plastic debris especially at the micro-scale is widespread in the environment. It has become a pervasive pollution
problem affecting all of the worlds oceans and an emerging pollutant in the marine environment which can not be neglec—
ted. Here Based on the relevant literature in recent years the main progress of marine plastic pollution were hackled and an—
alyzed with the abundance and distribution of plastic debris in the marine environment summarized and the eco-environ—
mental impact of Plastic debris discussed the initiatives taken for tackling plastic pollution analyzed. In addition a few spe—
cific countermeasures were proposed to strengthen prevention of the marine plastic pollution.

Key words: plastic; marine environment; pollution; initiatives; prevention; suggestion

| 2005
13000 * 2006 18000
, 60% ~80%
N N o 20 80% 6
40
20 50 150 5 mm.
1
2011 2.8 o 10 mm 7 : 5 mm S
° 2 ~6 mm 12 2 mm " 1 mm"™
’ 0.06 ~0.5 mm B
20 70
) .
o1l ( UNEP) ’ . 2014 6 23  UNEP
( micro— ¢ 2014
. > 10 << > 17
plastics) . UNEP 2011
3
UNEP 1997 640 130 °
2014-0842 20144121
* (A ) ( XDA11000000)
* * E-mail: liaoqin@ llas. ac. c¢n .
206

www. globesci. com



2015 4

2
18
( Do
10
1
3 /m’ Carpenter et al. 1972
67000 /km’ Colton et al. 1974
86 /kg Thompson et al. 2004 *
89 mg/kg Reddy et al. 2006 *
102000 /m’ Noren and Naustvoll 2010 *
>1000 /m’ Turner and Holmes 2011 *
6 /m’ Martins and Sobral 2011 *
1 /m’ Collignon et al. 2012 *
621 /10g Liebezeit and Dubaish 2012 *
1975 135400
23600 B2
Horsman
639000 o
2857
A 2010
1.3
70 100 7.,
10 ~15 e¢m 90%
2500 500
2, 2013
83% * . N
7 3
o 8490
35
4000 * . FEriksen ¥

www. globesci. com

700

20% 1

32.76

10 40

( PAHs)

41

3.1

(1300 km) 21
20
/km?

/km?

43000
466000

mmo

/m* 250 mg/m’ ¥ .
( Malaspina)

88%

39

323
/m o

100000

( POPs)
N ( DDTs)

( PCBs) .

N N

2 .43
o Laist

( 2 )
51 6

13
4

2, 2001 ~2005

207



2015 4

454 ®
31 .9 1 79.6% * .
\ o 20 80
5 o
2001 ~ 2006 (589) . 2012 1985 30%
(375) . (106) . (16) 50% * . 20 60
(4) 1090 - 51
43 1)
: 73% 2
13 71%
7 6(86%) 6 (86%)
312 51(16%) 111 (36%)
( ) 16 6(38%)  1(6%) 36 » . Goldstein
( ) 19 2 (10%) 0
( ) 9 10 (10%) 62 (63%) 1.2 ~
a ) 51 11 (22%)  8(16%) 2.4 5
23
) 122 22 (18%) 40 (33%) mm o
— 5 0 35%
115 32 (28%) 26 (23%) 21 4
( ) 10 6 (60%) 2 (20%) )
( ) 65 5(8%) 21 (32%) 3.3
( ) 14 11 (79%) 1(7%)
( ) 19 8 (42%) 1(5%)
( ) 4 1(25%) 1(25%) s
( ) 1 1 (100%) 0
— 34 33
— 8 0 6
— O 1 ”
136 177 “ ( 3 N N
1) = 55 56
3.2
267 N N N N 3
18 57
46
47 . 34 56 .
35 14 ®
3 “ » 6

( Membranipora tuberculata)
( lopha cristagalli) -
8 3
( Thalamoporella evelinae)
( pinctata spp. )

Diadumene lineata

10

Elminius modestus

208 www. globesci. com



2015 4

4
UNEP
"(GPA) 1995
. GPA
. UNEP
( UNESCO40C)
¥ 2005
. 2012 6
( GPML)
( GESAMP) .
2003  UNEP UNEP/GPA
114 ” 12
ROPME . . . .
(1CC)
© 2011 UNEP
( NOAA) 5
61
. 11

v, 2013 3 7

62

-« 2006 NOAA
( Marine Debris Program)

www. globesci. com

( WRAP) *
2014 1 “
65
113 7’( Op_
eration Clean Sweep)
® . 2011
10
1997
67
POPs 5
%, 2009 ( Project Kaisei)
6
2009 6000
3357 [
5
l) o

209



2015 4

2)
71
3)
- 2008 6 1
. 2009
I

1 Plastics-the Facts 2012: an Analysis of European Plastics Production
Demand and Waste Data for 2011 R . PlasticsEurope 2012.

2 CARPENTER E J SMITH K L. Plastics on the Sargasso Sea surface

J . Science 1972 175(4027) : 12404241.

3 UNEP Year Book 2011: Emerging Issues in Our Global Environmen—
tal R . UNEP.2011.

4 Marine Litter: An analytical overview R . UNEP.2005.

5 UNEP. Ecosystems and Biodiversity in Deep Waters and High Seas

210

R . UNEP Regional Seas Reports and Studies No. 178.2006.

6 Plastic Debris in the California Marine Ecosystem R . California O—
cean Science Trust. 2011.

7 GRAHAM E R THOMPSON ] T. Deposit-and Suspension-Feeding
Sea Cucumbers ( Echinodermata) Ingest Plastic Fragments J . Jour—
nal of Experimental Marine Biology and Ecology 2009 368( 1) : 22—
29.

8 FENDALL L S SEWELL M A. Contributing to marine pollution by
washing your face: Microplastics in facial cleansers J . Marine Pollu—
tion Bulletin 2009 58( 8) : 12254228.

9 WRIGHT S L THOMPSON R C GALLOWAY T S. The physical im—
pacts of microplastics on marine organisms: A review J . Environ—
mental Pollution 2013 178:483-492.

10 UNEP Year Book 2014: Emerging Issues in Our Global Environment

R . UNEP.2014.

11 LAW K L THOMPSON R C. Microplastics in the seas J . Science
2014 345(6193) : 144445.

12 DERRAIK J G B. The pollution of the marine environment by plastic
debris: a review J . Marine Pollution Bulletin 2002 44 (9) : 842—
852.

13 RYAN P G MOORE CJ VAN FRANEKER J A et al. Monitoring
the abundance of plastic debris in the marine environment J . Phil-
osophical Transactions of the Royal Society B: Biological Sciences
2009 364( 1526) :1999-2012.

14 CLAESSENS M DE MEESTER S VAN LANDUYT L et al. Occur—
rence and distribution of microplastics in marine sediments along the
Belgian coast J . Marine Pollution Bulletin 2011. 62( 10) : 2199—
2204.

15 GREGORY M R ANDRADY A L. Plastics in the marine environ—
ment M // ANDRADY A L. Plastics and the Environment. John
Wiley and Sons. 2003.

2009 33(3) :84-86.

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

18 Plastic Debris in the World’s Oceans R . GREENPEACE. 2011.

19 CARPENTER E J ANDERSON S J HARVEY G R et al. Polysty—
rene spherules in coastal waters J . Science 1972 178 ( 4062) :
7494950.

20 COLTON J B KNAPP F D BURNS B R. Plastic particles in surface
waters of the Northwestern Atlantic J . Science 1974 185
(4150) :491497.

21 THOMPSON R C OLSEN Y MITCHELL R P et al. Lost at sea:
where is all the plastic J . Science 2004 304 (5672) : 838-838.

22 REDDY M ADIMURTHY S RAMACHANDRAIAH G. . Descrip—
tion of the small plastics fragments in marine sediments along the
Alang-Sosiya ship-breaking yard India J . Estuarine Coastal and
Shelf Science 2006 68 (34) :656-660.

23 NOREN F NAUSTVOLL F. Survey of Microscopic Anthropogenic
Particles in Skagerrak R . KLIMA-OG FORURENSNINGSDIREK-

www. globesci. com



2015 4

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

TORATET Norway 2010.
TURNER A HOLMES L. Occurrence distribution and characteris—
tics of beached plastic production pellets on the island of Malta
( central Mediterranean) J . Marine Pollution Bulletin 2011 62
(2):377381.
MARTINS J SOBRAL P. Plastic marine debris on the Portuguese
coastline: a matter of size J . Marine Pollution Bulletin 2011 62
(12) :26492653.
DOYLE M J] WATSON W BOWLIN N M et al. Plastic particles in
coastal pelagic ecosystems of the Northeast Pacific ocean J . Marine
Environmental Research 2011 71:41-52.
LIEBEZEIT G DUBAISH F. Microplastics in beaches of the Frisian
Islands Spiekeroog and Kachelotplate J . Bulletin of Environmental
Contamination and Toxicology 2012 89 (1) :213-217.
CAWTHORN M. Impacts of marine debris on wildlife in New Zeal—-
and coastal waters C // Proceedings of Marine Debris in New
Zealands Coastal Waters Workshop. Wellington New Zealand
1989:5-6.
Department of Conservation. Marine Debris R . Wellington New
Zealand. 1990.
HORSMAN P V. The amount of garbage pollution from merchant
ships J . Marine Pollution Bulletin 1982 13(5) : 167469.
2857

EB/OL 2010-0742. http: //tech. qq. com/a/20100712/
000226. htm

GOLDSTEIN M C ROSENBERG M CHENG Lanna. Increased o—
ceanic microplastic debris enhances oviposition in an endemic pelag—
ic insect J . Biology letters 2012 8 (5) : 817-820.

PHYS. ORG. ‘250 billion” plastic fragments in Mediterranean

EB/OL . 201042-30. http: //phys. org/news/2010-42-billion—
plastic{fragments-mediterranean. html

.2013 EB/OL .2014-

03-21. http: //www. soa. gov. cn/zwgk/hygh/zghyhjzlgh /hyhjzlg—
bml /2013 nzghyhjzkgb_2484 /201403 /120140321 _31054. html
MORRITT D STEFANOUDIS P V PEARCE D et al. Plastic in the
Thames: A river runs through it J . Marine Pollution Bulletin
2014 78( 12) : 196-200.
REISSER J SHAW J WILCOX C et al. Marine Plastic Pollution in
Waters around Australia: Characteristics Concentrations and Path—
ways J .PLoS One 2013 8( 11) : e80466.
ERIKSEN M MASON S WILSON S et al. Microplastic pollution in
the surface waters of the Laurentian Great Lakes J . Marine Pollu—
tion Bulletin 2013 77(12) :177482.
COZARA A ECHEVARRIA F GONZaGLEZ-GORDILLO J I et al.
Plastic debris in the open ocean J . PNAS 2014 11(28):10239-
10244.
OBBARD R W SADRI S WONG Yingqi et al. Global warming re—
leases microplastic legacy frozen in Arctic Sea ice J . Earths Fu-
ture 2014 2(6) :315320.
ANDRADY A L. Microplastics in the marine environment J . Ma—
rine Pollution Bulletin 2011 62( 8) : 1596-605.

www. globesci. com

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

RIOS L M MOORE C JONES P R. Persistent organic pollutants
carried by synthetic polymers in the ocean environment J . Marine
Pollution Bulletin 2007 54( 8) : 12304237.

SHEAVLY S B. Marine debris —an overview of a critical issue for
our oceans C . Sixth Meeting of the UN Open-ended Informal Con—
sultative Processes on Oceans & the Law of the Sea.2005.

LAIST D W. Impacts of marine debris: entanglement of marine life in
marine debris including a comprehensive list of species with entan—
glement and ingestion records M . COE ] M ROGERS D. Marine
Debris: Sources Impacts Solutions. New York: Springer-Verlag
1997:99439.

MOORE E LYDAY S ROLETTO ] et al. Entanglements of marine
mammals and seabirds in central California and the north-west coast
of the United States 20012005 J
2009 58 (7) :10454051.

DAU B K GILARDI K V GULLAND F M et al. Fishing gear—~relat—

. Marine Pollution Bulletin

ed injury in California marine wildlife J . Journal of Wildlife Disea—
ses 2009 45(2) :355-362.

GREGORY M R. Environmental implications of plastic debris in
marine settings—entanglement ingestion smothering hangers-on
hitch-hiking and alien invasions ] . Philosophical Transactions of
the Royal Society B: Biological Sciences 2009 364 ( 1526) : 2013-
2025.

MOORE C J] MOORE S L. LEECASTER M K et al. A comparison
of plastic and plankton in the North Pacific central gyre J . Marine
Pollution Bulletin 2001 42 ( 12) : 12974300.

Marine Debris: Defining a Global Environmental Challenge R .
Global Environmental Facility. 2011.

TOMAS J GUITART R MATEO R et al. Marine debris ingestion in
loggerhead sea turtles Caretta caretta from the Western Mediterra—
nean J . Marine Pollution Bulletin 2002 44(3) :211216.
SCHUYLER Q HARDESTY B WILCOX C et al. Global Analysis
of Anthropogenic Debris Ingestion by Sea Turtles ] . Conservation
Biology 2014 28( 1) : 129439.

SPEAR L B AINLEY D G RIBIC CA. Incidence of plastic in sea—
birds from the Tropical Pacific 19844991 : relation with distribution
of species sex age season year and body weight J . Marine Envi—
ronmental Research 1995 40 (2) : 123446.

BLIGHT L K BURGER A E. Occurrence of plastic particles in sea—
birds from the Eastern North Pacific J . Marine Pollution Bulletin
1997 34 (5) :323325.

PROVENCHER J F BOND A L HEDD A et al. Prevalence of ma—
rine debris in marine birds from the North Atlantic J . Marine Pol-
lution Bulletin 2014 84(1=2) :411417.

BOERGER C M LATTIN G L MOORE S L et al. Plastic ingest—
ion by planktivorous fishes in the North Pacific Central Gyre J .
Marine Pollution Bulletin 2010 60( 12) : 22752278.

ALIANIl S MOLCARD A. Hitch-hiking on floating marine debris:
macrobenthic species in the Western Mediterranean Sea ] . Hydro—

biologia 2003 503:59-67.
(T35 217 W)

211



2015 4

4

11

Engineering and Physical Sciences Research Council. Intellectual
Property & Commercialization EB/OL . http: //www. epsre. ac.
uk /files/funding/how—to-apply / funding-basics / intellectual property—
commercialisation/.
Biotechnology and Biological Sciences Research Council. Distribution
of exploitation income EB/OL .20134031. http: //www. bbsrc.
ac. uk /organisation/policies/employment/code / pay /a7-d4. aspx.
Babraham Commercialization Services Limited. Babraham Commer—
cialization Services EB/OL . 2013-0228. http: //www. babraha—
mes. co. uk/.

Plant Bioscience Limited. PBL-nnovation in Life Sciences EB/
OL . http: //www. pbltechnology. com/.

The Pirbright Institute. Knowledge exchange and commercialization
EB/OL . http: //www. pirbright. ac. uk/resources/kt. aspx.
Biotechnology and Biological Sciences Research Council. BBSRC In—
stitutes: Technology Transfer Review DB/OL . 2009 August. ht—
tp: //www. bbsre. ac. uk/organisation/policies/reviews/business-ac—
tivities /0908 -institutetech-ransfer—review. aspx.

Medical Research Council. Staff Code Policy Document EB/OL .
2007-04-03. http: //www. ed. ac. uk/polopoly _fs/1. 99806! /file—
Manager/staff-code. pdf.

MRC Technology. Introduction. EB/OL . http: //www. mrctechn—

12

14

15

16

17

18

ology. org/about-us/.

Medical Research Council. Annual Report and Accounts 2012 /2013
DB/OL .2013-6745. hitp: //www. mrc. ac. uk/about/spending—

accountability /annual veport/.

MRC Technology. Trustees” Annual Report and Accounts 20122013
DB/OL . 2013 March. http: //www. mrctechnology. org/down—

loads/.

Medical Research Council. Annual Report and Accounts 2011 /2012
DB/OL .2012-6746. http: //www. mrc. ac. uk/about/spending—

accountability /annual veport/.

Cancer Research UK. Annual Report and Accounts 2012/13 DB/

OL .2013 June. http: //www. cancerresearchuk. org/about-us/how—

we-are—run/annual veport-and-accounts.
Cancer Research Technology. Our Company EB/OL . http: //

www. cancertechnology. com/our-company.

European Commission. Public Sector Research Exploitation Fund
EB/OL . http: //erawatch. jrc. ec. europa. eu/erawatch/opencms/

information / country_pages/ gh / supportmeasure / support_mig_0011.

Biotechnology and Biological Sciences Research Council. Biosci—

ences scoop over £ 7M from Government commercialization fund

EB/OL . 2008-0623. http: //www. bbsrc. ac. uk/news/archive/

2008 /080623 pr-biosciences-commercialisationfund. aspx.

(E#% 211 W)

56

57

58

59

60
61

62

BARNES D K A MILNER P. Drifting plastic and its consequences
for sessile organism dispersal in the Atlantic Ocean J . Marine Bi-
ology 2005 146(4) : 815-825.
BARNES D K A. Invasion by marine life on plastic debris J . Na-
ture 2002 416: 808-809.
MASO M GARCES E PAGES F et al. Drifting plastic debris as a
potential vector for dispersing Harmful Algal Bloom ( HAB) species
J . Scientia Marina 2003 67 (1) : 107410.
UNEP. UNEP/IOC Guidelines on Survey and Monitoring of Marine
Litter R . UNEP Regional Seas Reports and Studies No. 186.
2009.
UNEP% Global Initiative on Marine Litter R . UNEP. 2009.
International Marine Debris Conference. Waves of Change: Global
lessons to inspire local action C . Fifth International Marine Debris
Conference. 2011.

EB/OL .2013-03-07. ht-
tp: / /news. xinhuanet. com/2013-03 /07 /c_124430566. htm.

www. globesci. com

66

67

68

69

NOAA. The NOAA Marine Debris Program EB/OL . http: //
marinedebris. noaa. gov/.

Waste & Resource Action Programme. WRAP: Material change for a
better environment EB/OL .2011. http: //www. wrap. org. uk.
MICRO. Fate and Effects of Microplastics in Marine Ecosystem EB/
OL .2014. http: //micro2014. sciencesconf. org/? lang = en.

Pellet Handling Manual: Make Zero Pellet Loss Your Goal R . Op—
eration Clean Sweep.2011.

Algalita. Algalita Marine Research Foundation EB/OL .2011. ht—
tp: //www. algalita. org.

5 Gyres. Understanding Plastic Pollution through Exploration Edu—
cation and Action EB/OL .2011. http: //5gyres. org.

Seripps Institution. SEAPLEX: Scripps Research Cruise EB/OL .
2009. http: //scrippsnews. ucsd. edu/Releases/? releaselD =1015.
Trash Travels: From Our Hands to the Sea Around the Globe and
Through Time R . Ocean Conservancy.2010.

J . 2012 (5):24-

25.

(19869

o

217



