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Abstract

Plastics have bec :
DRSS W way of life, with numerous consequences for both humans

and the natu 1 .
natural environment especially in developing and developed countries. The Nigeria

esh coastal wat i -
'sfru rface. Plastic :';f;;i’}‘;lt?’ 5 contaminated with micro-plastic debris which floats on the
g . ation in our environment as a result of improper disposal or
shipping splits, they are light weight, durable and 4 bl SRy 2Mp
Soil landfill, soil leachate, unoﬁ';cial recyclin p c‘tllf:dxe Ofltm‘{e”mghleor:g dllstdnces.
environment, burning of plastic coated wi . oo i lﬁe
pegirg-wind . wires, tyres to roast animal, nylon eating bacteria,
. gent c'ontalners all these contaminate are discharged into streams, river and
ocean which 'enter into aquatic food chain causing hazardous long term carcinogenic effects
to fishes, animal and human beings due to the release of diethylhexyl phythalate, lead,
mercury, cadmium and as alternative materials for invasive species (barnacle, mollusc and
algae , cetacean, turtle, birds) which obstruct the digestive system causing tissue damage by
the toxic chemicals called polychlorinated biphenyl (PCBs). Thus, this micro-plastics waste
poses various threats to public health and adversely affects flora and fauna as well as the
environment especially when it is not appropriately collected and properly disposed.
However, flavo-bacterial contributes to release of methane gas from nylon break down
contributing to greenhouse gas resulting into global warming. It is concluded that aggressive
campaign and enlightenment of the masses on the threats posed by polyethylene pollution
should be carried out to prevent further negative environmental impact.
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POt part of the ocean, and 1 streams. However, there s
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AP anvironment " ) ) e
L ATORIMERES, brodiversity, and othey resources. T} vhich meludes inpacts on brophysical
C eing from human activity. Th . sauves. The term anthropogenie designates an effect or object
UL LA LRt ¢ as st us

3 ST Was fiest used i the technieal sense by Russian geologist

N
axey Paviov, and was first use elis
\len s B0 din English by British ccologist Arthur Tansley in reference to human
Auences on climax plant communities. The ; .
S e atmospherte sotentist Paul Crutzen introduced the term »

T SR
aduced s & result of he term is sometimes used in the context of pollution emissions
that are proJuced as a result ot human activities but

vironment. (Huesemann, 2011)
UL L

santhropocene’ i the mud-1970
AnRtRIO} {

apphies broadly to all major human impacts on the .

yastics are present i the wat

e

‘ . - - slivironment A wide variety of sizes, ranging {rom micrometers to
meters (Van Cauwenberghe et al,, 2015), plastic pollutants are classified mainly as Trimary and
secondary mucro-plastics (MPs). Primary MPs are polymers intentionally manufactured in a

MICTOSCOPIC scale (the size range of 1 nm to < $ mm) lhum;:h the process of c.ilmsmn or grinding, 1o

be used &8 W matenals for other products (e.g., Pl“\\"i\‘\ pellets and microbeads associated with

ndustrial spillages and used i cosmetics, cleaning products or drug vectors) (Cole ef al., 2011,

Hidalgo-Ruz et al., 2012, Van Cauwenberghe ef “[_‘ 2015. Alomar ef al., 2016, Peters and Bratton
2016, Sclomon and Palanisami 2016, Graca et al., 2017). The secondary MPs are formed during the
degradanon of macro plastics due to the mechanical, photolytic and/or chemical degradation of bigger
plastic fragments in water environment and often result in fragmented pieces or fibers (Van
Cauwenberghe ef al., 2015, Alomar et al,, 2016, Peters and Bratton 2016, Graca et al., 2017, Lambert
et @l 2017). The smallest particles are defined as nano plastics, as the contaminants are of the size of
aano-particles (< 100 nm).

of the most common plastic polluters in the ocean.

Figure 1 (above): Microplastics, one

2. Literature Review h a i cludi icle size, shape, surface area,
The physical and chemical properties of ‘f&‘;ﬁ&“&‘cﬂe thglirngec%at?xicity (Lambert ef al "120-”)i
crystalliniy, polymer type and chemical iR 0y one ), polypropylene () FU R
e o o e s PRSS,  l) m miie
chloride (PVC), Polwtmzo(ll’ls)’ Polya® o014, Aﬁoaa&ezmsﬁﬁog:’gw of plastic
Rrephthalate (PET) (Andrady 2011, %28 chains) affects

y » dation
-] structure POW ' ay change with the polymers’ degra
| 6). Polymer crystallinity ( {Jity. This property ma¥ 163 |
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rocess.and result in the formatig

Jastics (Lambert er a/,, 2017), The spcciﬁc%
(PA)g/cm3 (Andrgdy 2011, Avig elal, 2016, §
pollutants depending on the type of '
on the water surfacg. Apart from,
additives added dppng their m
surfactants, plastxcxzer;, flam
fillers, fragrances and pigmen

materig] and
the maip 1,
anufacturing (i

plastic particles bave hydrophobie nature; therefore %
inorganic contaminants sych gag: endocrine-disruptin:g\
biphenyls (PCBs), polycyclic

Table 1: showing chemical addict

v B‘l" !‘HAL INTERNATI
Ol erystaly » Which might ¢
Bravity of the
Solomon anq P¢
particle size
Onomer, plastj
. retardants, u.e., Initiators, ¢

9 bricants, dis
8 Costa et a1, 9916, Lambert ef al., 2017, Wright and Kelly, 2017 )

€y can adsorb other dangerous organic and .

Ves used in plastics and their effect
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iffer in toxicity compared to the parent
plastics ranges from 091 (PE) to 1.5
fore, the plastic
diments or float

alanisami 2016). There
an sink to the bottom se
C$ contain a variety of organic plastic
atalysts, solvents, antimicrobial agents,
pPersant, antistatic agents, nano-particles,

Sources: (Halden, 2010)

a

[Toxic Additives Uses Public health | Plastic types
effect(S) ; :
Risphenol A Plasticizers, can | Mimics estrogen, | Polyvinyl chloride
Bispheno
liner Ovarian disorder (PYC)’b & e
Polycarbonate ..
i ’ : PS),
Plasticizers, Interference  with Polysmene ( :
i artificial fragrances | testosterone, sperm | Polyvinyl chloride 1
motility Sl\)l\{Cl) - A
. ' cs
: i Pesticides, flame | Possible plas .
fageisont,, Qrgacic. Poltpiants retardants, etc. neurological and '
(POPs) reproductive damage i —
- Clare: astic
. Formed during low | Carcinogen, " P
Digxin temperature interferes wi :
; terone : ;
bustion of PVC | testos _
A o :JOSI: in making Development:ﬂ alntg All plastics
i oma ive toxic : :
oy LS AHs) & pesticides -I ;;It);:fi?:w with | All plastics .
hydrocarb.on & iphenyls | Dielectrics - id hormone
Polychlorinated ~ bipheny e thyroi |
(PCBs) equipment Carcinogen, can | Polystyrene ,
' 2 Breakdown product s ‘
Styrene monom R
' Anﬁ 'C, anti- Mimics 0 g
Nonylphenol fog, surfactant (in '
& - 3 i - / :\_’/
detergeints ey :
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plastic pollutants ente, the W;{iLlfw
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ter treatme Fenyj, AL 1re
waste wa Nt plant. ONmep o - *INT
9, C¢ n[ A
(Cole et al., 2011, Stolte etal ‘2“1;0 sh ™ ’;Um Varig g “’ ENe
2016, Sp]OmOI] and Palam‘ga,;,’ 0]5; o erg a’ "hcnc‘\, hum-l > Among ;h _',-'f’UTMlNNA 2021
‘ ) , Bt can be
2017). Often, waste Water | 2016 i/r.ul(,, 2y 0 W fom h(:iil'b( distingyigheg

& Cd ) ) )
L ¥ . rcdln \ €l q 2 P A0y
oplastics in aquatie ar. - CNt plance 2017 3,0 MO Fetql, \
mlc:epend - thqe tic .UIWII‘()n Plantg ( . tening ,, al ,()”7(’, Mic
Sy folast; Municipg] WWT})‘ luo'p]aslics for e’ mcnlmncd)a, » Wright ang Kelly,
ahlgh rate o pldSth Waste are lOCat S(da .. sy, . f'r(,m . 5 the main sources of .
5 ) IUS”IC[ )l

: Osta ,
plastic particles are removed jp Close tq large < 16). It s 165 and other plagtic

€ noted that mecs . 4
sses and the . I " R18, (Carr , most rivers with
R facili .Ay " Bgested thyy efflueng g . TEN Zoneg via ~(]é” “al., 2016) stateq_thy micro.-
et Contain op) lscharECS from o Sklmmmé’ and sludge vttli‘n
a o ; : g€ se g
FFECTS O " mlCrop]amc loads d'éwmddry and tertiary waste watc;
3, E F PLASTIC WASTE oN & S dischargeq 1 surface water.

Plastic waste has severg] im
obvious and clearly proven,

Pacts on the heI:lt}fo ECOSYSTEM
Ol ecosystems , d hams
not well understood, such as he Cntang nd humans, Some of these are more

for example, ¢ e

the transport and posgt ment of maripe wildlife. Others are subler and °
| more Monitoring ngSI le concentration of contaminants by p|
environment than on lanq Al though there - ecological ang human health impacts in the marine

land-based wildlife, there is concern that i esearch on the specific impacts of plastic waste on
of plastic waste or the escape of landfil] leac(;]r:: . i Pl oy g
addition, unofficial recycling methods particularlcoptaémng the chemicals associated with plastic. In
chemicals into the environment, for e, Y In developing countries, can cause the release of -
Effects on Water: Plastic contaminates
into watercourses or directly discharged into coastal waters. Thi
thereby causing hazardous long-term carcinogenic effect to fishes, animals and human beings due to
the release of diethylhexyl phthalate, lead, mercury and cadmium. Nigeria’s coastal water are generally
contaminated from micro-plastic debris which floats on the surface. The accumulation of plastics in
our environments is a result of improper disposal or shipping spills. Since they are lightweight and
durable, plastics are capable of traveling long distanc_es; ending up in terrestrial envxronmegtls,t) alolng

i ing in the open ocean (Zbyszewski and Corcoran, 2011). For example, pill bottles
eeclies, or S s 5.2 i ia, Korea, and China have been found on
from India along with oil and detergent containers from Russia, Korea, : '

the southern parts of Hawaii (Kostigen 2008).

astic waste, .

ttles ﬂting on the water. L
2 &
marin€ ildli t only do plastics enc
| ﬂ%&rﬂ‘e}m that plastics are acting as 2
is also gr
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medium for MVasive specio ~ CEs g
Species such ag - 10e har

d surf; A
. DaMacles, 4Ces of plag;
previously carrjeg invag; mOH.USks, an Plastic

Effects on Sojj. Harm
especially in the gq;] fro
eating bacteria ang Flavobacter; i

which contributeg towardsactena i

thane gas fr
turtles are mostly affecte &reenhouse gag ang global warm; oty oo the breakdown of nylon

i d by plast; - ‘arming. Effects op Aquatic Organism: Sea
esophageal obstruction i them :n p ;l‘;oP:cllutlon Including some species

consume the tiny bits ¢ Plastic below thcumulate in the stomach of wha

- @es Plastics by Mmistake which beco © ocean surface, Tuna, sword fish and Lantern fish also

its of stress and non-natura]
ngs, Styrofoam, and plastic
gs floating in the water strongly resemble
thus resulting in the ingestion of the bags
thropogenic impact, the population of leatherback sea turtles

\ eclined over the last two decades, placing them on the [UCN’s
tically endangered list (Shillinger e

“back turtles, 37.2 % of them had plastic in their gastrointestinal tracts (Mrosovsky et al.,
109). Although it is not known if the plastic ingested was the cause of

S F

plastic bag presumably blocking the passage of food (Mrosovsky et al., 2009). Plastic has al_so been

und to block the passage of female ¢ggs. In a documented study, researchers removed 14 pieces of

stic from a female cloaca. This enabled the eggs to be laid, but indication of internal damage
ned (Plot and Georges 2010).

. : i i b . Th around 89 living species,
tacean do aquatic mammals constitute the mﬁaorder Cetacea There are e i et
‘ ' parvorders. The first is the Odontoceti, the tooth s, witc

ich are divided into two e o do'lphin (which includes killer whales), porpoise, beluga whale,
und 70 species, mcclllldml whale. The second is the Mysticeti, the baleen (from Latin: balzzna,
'whal, sperm wlule..an hgwl ikter- and consist of 15 species divided into 3 families,
‘whale') whales, which have f°°d“| l". mm,ml pygmy right whale, and gray whale. Most
include the ﬂﬁht whale, limits the amount of research on the ingestion of marine
taceans ﬁw&r&mﬂuwﬁmm wmmmlytinktothe.bottomoftheocean
oris. If plastic causes unnatural death, MM will wash ashore allowing for postmortem
aird and Hooker 2000). Ommlﬂyl fion capabilities, mistaken consumption of plastic is not

found off the coast of northern
A tracts (Jacobsen e al.,

of jelly fish which cause.
les. Even small fishes also *

al., 2012). For the last 40 years, of the 371 autopsies conducted

death, 8.7 % of the turtles had

Ingestion is most likely because the debris was mixed in with the -

.l
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mlslu‘kc!n by seabirds (Procellqyi;f, ‘,{«5, BIENNIAL INTE
tha.t“t‘cfi t'm ,l.lt\‘h n the water colimm h :h])‘)‘ for l‘oo‘d, et 20
surface caters (Blight and Byreer 1c ad less plastic in their s 8, It was found that diving birds
maintain a diet of zooplankton E.'Ll 1997, Provencher ¢ al 281("“;‘}:‘]\5 compared to those that were “ -
of food due to the color or \‘h’m‘fy not be able to dislinguiﬂ.l;l ‘ R il d il
birds regurgitate what has b‘cc‘,‘l\“ of the plastic picces (/\\vcr)ﬁt(v‘v T - i g g
the plastic pieces onto thejr : mgested as a way to feed thc)i/r cll(w)'n‘]lT e
first region of their stomacl )./(,)u"g. .Bn'ds such as the albatross un(i(l'ibz'mcy ol gl C()ptqining
would be passed to ] ¥ .m and gizzards, indicating that wiu‘cn th ‘b‘ltdr’w‘a.lcr s F s o i
shearwaters were foy iMl‘ young. during feeding (Moser and ESC Pld?tlcs e r_cgurgltatcd, ot
~“rrariviel ind to ingest more plastica tian adults (A ee 1992). Juvenile albzftross and
o & . S ar to other marine life. swallo .S( very-Gomm et al., 2013; van Franeker et
system, reducing its foraging ca abil‘tz ‘ wed plastic can obstruct and damage a bird’s digestive
pabilities. (Ryan 1988) concluded that ingested plastics could reduce

the fitness, growth rate 7
wand. ¢, and food consumpti ; '
domestic chickens (Gallus domesticus) B GREn L. A 00 N N S RS

FERENCE FUTMINNA 2021 ’

~ Fish: There hav " :
 there is plenty gfn:\titt)iz::::nsifo%r;tc}ful:}lllSh?-d studies about .the effect_s of plastics on ﬁsh; nonetheless,
| filter feeding as a passive WapIZ)f - gd that ish are consuming plastics. Many aquatic creatures use
Bergy efficient, which is ooﬁ - eeding, and collect pamcl‘es from the water that ﬂoat by. Thls is
Boat by beco ’ 6 g or such a remote area, but this also means that the mxcroplast1c§ that
y me a ood.source as well. The filter feeders at the bottom of the ocean would be primary
peonsumers, anq are vital to higher levels of the food chain. If they become disturbed by the
<; mlcroplastl_cs, either due to clogging of filter feeding abilities or due to toxic effects from chemicals or
’: pglumnts in the plastics, then the deep aquatic ecosystem balance and biodiversity could be thrown
- OI1.

£ Figure 5 (above): Fish feeding on microplastic.

fficult for fish to distinguish because of their small sizes

‘ ‘s present in the water makes it di of their
. Fisk thereby causing damages to their digestive system.

and color. Fishes tend to feed on the microplastics

4. ¢ Importance of Plastic waste : . |
G vlvgi:(;lg:;iic cogsumption raises important challenges regarding environmental and health security.

- i ic i i fold way, both in its production and its -
o ds the environment, plastic 1S dangerous in a twofo

It slltalt ;ftg talllrc production level most plastics are produced using petrol and natural gas, these sources,
B than being non-renewable, are highly pollutant for ecosystems. Furthermore, due to the
™ Jexity and t%le costs of the recycling process, the great majority of the world’s plastic ends up in

-? o glid’ at quantities of plastic are dispersed into the open environment,
ndfills (ex. in the US $AQ AR, S be around for a very long time. A consequence of this

o L . _hi 16’ it can é 3 :
g pﬁifc’;‘l%&%fﬁ?mm with disatrous offcts on the marine environmers 4 £6
em 18 . idences connecting usage of many o1 p
urthermore, there are grOWIng o ‘ :
F 167
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¥ carbonate, Present in most o and drinks pacieqoi ved from plyyyig e the e of

P"‘. b has been linked to healtp, threats such 4 chmzlng and anyy BETEquiring olgqy and ha?d %ln:lc s
e therapy and the use of phthalate MOsomal abnopyg); S

_ S plastici \ Mies, cancer apg resistance 1o
l“mﬁtics contained in PVC) thq are cong; dmd‘:::.in Widespreaq Softening agents (with v, elo

ery high
is considered a mop US for the endogripe system,
ﬁc 1SC ‘ o.m mﬂte!ial | ‘
;l:;mg that all ;ati value goes immediate] T one Purpose ang mediately digpogeq, 1
idea of Circu Economy how it w . .
;:,ﬁc consumption is dimini ould be Possible to create 4 $

s

0 often lack ey e on is posing serious threaty,
Ll R ac uate facilitie

uterial, with tones ofplastlcbeingthm in the open envi . fuch & d

need gf primary importance i matters of eny; PEN environment every year, Solving this issue iy

fethod of Safe tho,a] of Non-biodegradable Waste: (a) Recycling; Recycling is the process of ~ +
mverting waste materials into reusable objects to prevent waste. The materials from which the items ~ *
¢ made can be reprocessed into new products, Recycling such material saves product and it also .

i ; : ' d
iith energy recovery is thus a potentially good option after all recyclable elements have been remove
15 argued that petrochemical carbon, which has already had one high-value use, when used again as
h b_ m amore eco-efficient option than burning the oil directly (Miller 2005).
’ nmer m&&u&mm@uof&mmom 1993; House of
suppor the view that for some types of household plastic wastes
_ T~ v hat energy recovery |
o Reitich Plactic ederation dwmmodeme-energyplmt{were :
B o Pim.ﬂliudlmt:c)mpounduuchasl’Vvaxthaut :
1} ke ous emissions of dioxins and furans (BPF 1993). (c) Landfill:
of waste material by burying it. Landfils

- )

oy ! |

1 1nr 8
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"
L

are extended storage arca fornon-
n from the waste entering the arca
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plastics back ing oiil_ . ransmg, "¢ Uding uu::gcm o E:zn; e

mmg ou Y, Minumuze m
Bans: To rwucc t dmnc; or bar e Ndxoﬁ‘cq\my dentification
' Oountrios and ¢ .ﬁs ¢ use

lastic . haye . SOme :
‘fCal:fo' 2285), Mexico Gy, (rr28ic-bag bang include 1 4% banned plagc a
to ban the yge of . Oakland(cahf . freepla&icbag, "¥2, Bangladesh (ban on thinner
. m2017and2004 ‘?SWanston,zoog, ) _mexcobeumezhcﬁmg_s_qn
plastic bags (Dl.mn’ 20 ’r“PeCllvely Th )-In Affica, Kenya and R  — ¥
onses e 2012). Thd e The Kenyag, gy s R v e

s carried out to investigate the seasonal variation of polyethylene generation and disposal

Nigeria (Akinro et al., 2012). In the study, five daily markets were randomly selected
ket two sites were used: the processed food section and raw food section. The results
wec ene is generated more during dry season than rainy season. The
f table water are the major contributors to polyethylene waste
s sachets. This is because sachet water is very cheap (ranging

»
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need 10 salvage the g 1MANS Major ey '
: Cos Nd the arye Chvir _ nental pollution he
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) e ar fo o iy
and health safety, e PPO0NCtion g ¢ the fu gy oo O PO concern, and calls fo e
that can be a part of g, "*S€Ch shoyq P toroughyy 1% 16 very wseful i everyday lie,

i ¢ plasti Onitored g ; :
a sessile nature : 1€ pollyg one on the 8 50 as to ensure environmental
and whjgh, q 10N and the, ffect of the chemicals, toxins, and invasive

being negati ted o - ect b
e cauvely affecteq PPortuni; o 2duatic biota, The organisms which have

- t \ Cally or ¢
the effects of plasticg on aq}lllat‘e plastic pollution hrough filter feeding have the biggest chance of
- erresearch is vital to discover even more about

m, and 'to
discover Ways to mitigate certain harmful effects.

NFERENCE, FUTMINNA 2021

Co i i
Mpanie( environy

REFERENCES
Adefem-i: S 0-, and AWO

Ekiti metropgl; kunmi, g, g, 200 . .
Technol opolis, EkltbState, Nigf’.ri F ?he mpact of municipal solid waste disposal in Ado-
Akinro, A 00 %87, 3(8), 186-1 89, & African Journal of Environmental Science and .
3 v .y aWOyi, 0. B" Y ) P
;f poly ethylene generation a"rllttliazll?; 9, an.d Ologunagha, N. M. (2012). Environmental impacts
rontier Research Agricultyre 4 p(}sal n Akure City, Nigeria. Global Journal of Science

marine-associated bird specie. organ, K. H,, and Bertram, D. F. (2013). Plastic ingestion in
72(1), 257-259 Pecies from the eastem North  Pacific. Marine Pollution Bulletin,

Aziegbe, F. 1. (2007). Seasonali : :
generatior(l and ziispoa:zfl)ril;lllgzz,n?rlx1 (clzif; vbllri()gifilaen;a lHnu?xfagt::ltZt;(SZ)Ofl z;)lylitgylene e
Baner &L%:;m%;r]o (2007) Preservation of qua}ity Fhrough packaging. In: Plastic packaging materials .
BBC. (2017 A lley-VCH Verlag G'mbH, Weinheim, pp 1-8.doi:10.1002/ 9783527613281.ch01
. (2017, August 28). Kenya plastic bag ban comes into force after years of delays. Retrieved from.
: bbe.com:http://www.bbe.com/mews/world-  Africa 41069853 '
Blight, L. K., and Burger, A. E. (1997). Occurrence of plastic particles in seabirds from the eastern
i North Pacific. Marine Pollution Bulletin, 34(5), 323-325.
BPF. 1993. SELCHP trials: summary report—energy recovery from plastic waste. British Plastics.
Clapp, J., and Swanston, L. (2009). Doing away with plastic shopping bags: international patterns of
emergence and policy implementation.  Environmental ~ Politics,  18(3), 315-332.
ttps://doi.org/10.1080/09644010902823717

Biodegradable packaging based on raw materials from crops and their
‘ 2 t. Ind  Crop. Prod. 23,  147-16]

continued use of plastic grocery bags and

ble bags (Unpublished, Master's :
: uu(fogan, 5 (I(thah). Retreved  from:

ons of plastic debris ir‘; ?l\?ﬂne' Se::;iss‘ &
oers- hiteh"hiking an en v -
e wiological Sciences, 364(1526), 2013~

. 1th 31: 179-194. Hbuse oI.Commons.
o 1,470 [19].



3" SCHOOL OF PHYSIC 4], K
se of LOrds. 1994, The gover oS BIENNI A, 1

o)t -
HOU ' on. J.K., Massey, |

obs ' ) '
Jacol --.dnd(,ull:lml‘ J

1ot TPhvoatar
w h‘,]“_.\ (1 hgn\ctu nmcmuph.,lm) '
Kostigem T. M. (2008). The we res, rine Polly

. rld’s Jar Wtion  fyf

inez, E., Maamaatuai: 5 lrgest : ulletin, 60(5y 7¢¢ -
MartineZ, M1iln.ld(lldl.lhll[upu‘ K 'ﬁld 'l(‘h'l;}m the prea picific .”'»N ), 7165 767
al Arbage patch

convergence and acoumylag: andier, v, (o
. dclumule y Vo (2009), Flos
Bll[/l’flll, SS(Q)‘ 1347] }sl“l()n IOW;”-d the S()”lh ,(, ““)), | l(,.||l||){ I
: \ k.
! Mascal'cmlﬂ& R,, bantos R an
\ il M o 80 Zeppelini 1y o
. Brazil. Marine Pollysioy, Bulletin, 49 - (2004). Plastic debri ingestion by ge;
iMaxmlenkO, N., Hafner, J and Njj] in, 49(4), 354-355 -oHON Dy sea turtle in Paraiba
v y Vo A P o '
i trajectones OfLa . 11 Lr) l ' (20]2) Puth' ! Of mar: ‘
E grangian drif ' ays of marine debris derived
" Miller, R. 2005. The landsea fters. Marine Pollution Bulletin, 65(1),51 27“( o

pe for biopo] : iy
and. Full Report available from Ej)‘hgrlillae{ist)raﬁ)igg:glng.

”(ml .
g net debyrig by two s '

Discover )
IScover Magazin
irine debrig gurface drify
rif

acific g T
subtropical Byre. Marine Pollution

Miller-Klein Associates report Summary
Food Crops Centre, Heslington, York
Moser, M. L., and Lee, D. §. 1
Atlantic seabirds, Colon -year survey of plastic ingestion by western North

I ; )
Mrosovsky, N., Ryan, G. D, al Water birds, 15(1), 83-94

i and James, M. C, o snace of nlasts
Warine Polltion Bulletin 5302), 287_.28(:9' (2009). Leatherback turtles: the menace of plastic. -

b OVCD?S;EL oted -’d(_}%smn, A. ., Mallory, M. L., O'hara, P. D, and Gilchrist, H. G. (2010). Ingested
plastic m a diving seabird, the thick-billed murre (Uria lomvia), in the eastern Canadian Arctic,
Marine Pollution Bulletin, 60(9), 1406-1411. )

ROBBENS J., JANSSEN C.R. 2015. Microplastics in sediments: A review of techniques, occurrence -

apd effects. Marine Environmental Research 111: 5-17.

Ryan, P. G. (1988). Effects of ingested plastic on seabird feeding: evidence from chickerrs. Marine
Pollution Bulletin, 19(3), 125-128. | e ‘

Secchi, E. R., and Zarzur, S. (1999). Plastic debris ingested by a Blainville’s beaked whale,

Mesoplodon densirostris, washed ashore in Brazil. Aquatic Mammal;, 25(1), 21-24. o

Shillinger, G. L., Di Lorenzo, E., Luo, H., Bograd, S.'J., Hazen, E. L., Bailey, H., and Spot; a, %
(2012). On the dispersal of leatherback turtle hatghhngs from Mesoamelnc2a3ngr51estmg eaches.

Proceedings of the Royal Society B:Biological Sciences, 27.9(1737),‘7-3% S

Sustyvibes. (2017, August 14). Is Nigeria considering banning plastic bags’ evironmem/ :

sust};vibes cém: hnp;//sustyvibes.com/nifzeria-phase-plastwbags-savs-mlmster- n

Sutton, J., and Turner, B (2012). Plastic Bags: Hazards and Mitigation (undergrad thesis). ollege of .
utton, J., , B. . |

» ' o o olytechnic State University. . R o dnis
LlPeraI i Cahf;(?ll % pwg:ld population prospects: the 2017 revision, t‘h’ldm%;ear;rtm sztlo;
UN (Uthd Natlops) - No ESA/WP/248. New York, USA: Popu!atlon Dwiiu;g; B g ke
tables. ;f/orkmg nger Sc;cial Affairs, ~ United Nations. e
Economic  an S

P2017 Ke Findings.pdf |
airclo/:g, K., Gollan, J., Guse, N., and Turner, D.M

“Blai ' i 1 North Sea. -
van Franeker, J. A., Blaize, G, Da=0r 2 vt o orthern fulmar fulmarus glacialis in the North S
(2011). Monitoring plastic mgesthnmg_ 2615 i
Enviranmentail"Yf’II{_uf 02%%;91(’1123;10 and human health: A micr0 issue? Environ. Sct.
WRIGHT S.L., KELLY ' ' | :
5}: 6634‘6647' L, (2011) .Distributlon and 0 & SOll Pollution, 220(1), 365 .
byszewski, M., 21¢ Corcor;n, Pt: {ake Huron, Canada- Water, Air
1 the beac es o ’ ]
particles along

Technol.

degradation of fresh water plastic -




