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ABSTRACT

The significant role of plastic in advancing human civilization is indisputable. Plastic products have
become an essential part of human lives. On the other hand, discarded plastic products pollute the
environment. Most of the plastic products are eventually returned to the environment as plastic wastes.
Since plastic wastes are not easily biodegradable, they remain in the environment for a long period of
time and pose a threat to the ecosystems. Data indicate that about 79% of the plastic ever produced,
came back into the environment as waste. These wasted plastics immediately pollute the land and a
substantial part of this eventually flows into the oceans through various routes. Currently, wasted
plastic products represent about 70% of the total ocean pollutants and plastic debris have been
associated with the deaths of over a million seabirds and about 100,000 marine animals every year.
Plastic products are photodegradable and thus with the actions of sunlight and saltwater, ocean plastic
debris break down into microplastics. Some of these microplastics resemble plankton, and thus they
are being consumed by fish, shellfish, and various other marine organisms, and eventually enter the
larger animals through the ocean food chain. Studies indicate that ingested microplastics may have
disastrous impacts on marine fauna. Through the consumption of seafood, microplastics may
potentially endanger human food safety and pose a threat to human health. Unfortunately, at present,
due to lack of sufficient data, it isn’t possible to determine the long-term effects of microplastic
exposure on marine organisms or human health.

Keywords: Ocean plastic pollution, microplastic, plastics in pelagic organisms, ocean gyres, garbage
patch.
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2APTT 737 R T ARG BofF ofF wefoPe o
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FII FeTor TaRFIct AT ot oors wwrgsd| 25T T @t wiem dorfks
E-TIF G5! TR wxet {90 2@m! @ AF6E MAfid 8 TR IS T
Ro@ AR IREaRs By 1 ARIMT (it ¢6Itg, 3970 A6 4F oig AR
T = qR 263 TIRF &l as R+ TRt RerR wRE Afi@et e e
97 9% AfTF RS 90l IT R A SAF TR T N TquE 7o FG|
ARAOF It AFFF-7IT AFRFEAPSIE i IR 9R Of by UG @SR HENR|
2T FRCT &fS =7 AR 7 7TF AU oMY qR THRS A g
R w1 SR 9R T TS T deld 3 ATPef cete u AR T
(Microplastics) “fR90 =1 w0 AR HPEF T AFOET (Plankton) Fo! T Afqo
oo A | AR [Rfeg AT it 46 F4Et Qo (@ @@ T@ [feg [
AES 2T Jor SEdaey A 41t 8 ARt T I I 92 AT
Q3R AR AT AU TR (F@ Tors Foed| JIE AT 799 Serer i
(Seafood) 41 fROTE IRIA R 047 U2 AR TS WACH N 4 I, I A
FIZF TF Fod IYT @ ORI ISANA WATE Yo IR TSt 9 ApiF I AT
AT qR AR T TAF FR@ATRT Ao} AT [ I eI 71 AT
NEIN-GCH STy AfACS 2o 73l o0l G2 IFUS i ¢ ARFEe T47 oF
o A SIEbAT 91 QAR

e Frefer: @ A0S 739, AR ARTS, AL T T AP0 gdor 9
TS BTG |

ot

25 o0 W6 Fracibs SRa e 1 9P 47T 997 96 Rl et T
AT @3 ARTEITIGT Bugd el AfAfSaRaErRiRe (pve), Azad Ionf 215w
HAfG GG PG 21 ‘Plasticus’ IR GG {345 X1 “Plastikos’ (TP FO| G g6 273
o T A APO @ AT (ACS,1993)1 AT 46 el ¢ FfOF+F FAOHTg
ol adie 92 TAMATE qr Gres g5e Bt 8 AR AUE vy ORIIIEE
HARFIST T I YOI YT [T =B (Mold) F9F T oy oy e Ay woff
I | RGN, FHYY 93 IYI TG JRUF &P 2o 90 wors sl
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ToAwid; TR S Sme SIREs FB8E A1 2 Qo QE ¥9F 3@ IIIHIIES
ot wFgayf & T o ovrae 3 Tomafty Ik IR |

R« 1R (Metallurgist) SEFSISR A1 (Alexander Parkes) Sb-¢y ST
AT TRHT FET YR 9T T GF ‘Parkesine’| Y0 I AGIA-AF{FIA [earqr
fer8 RIFYMS (Leo Baekeland) IfIETFSIF 7 25T SeoAmd F@A QIR 97 4 ¢id
@PAIRL (Bakelite) (Knight, 2014)1 @IeT30 WIRER APTF SeAmE 9F aQd Meis
SCHBT IR | @0 = o7 Q32 R Af6@INS Fa0! 57g1 92 FRER &g @10
Ao, IfoF 8 N7 TGS TeoAmEs v [Rsje TAfTo! wed FEF (ACS,1993)|
RIAIRGT BAWA 2 FFANT (Knight, 2014), B 92 TAMATLT (RS9 AT IRFiEs
F7 @IIARGT HifTA W@ @ I AHivaE [eaE Aoy SouE IZ I990
Jfdfers Tofimia wiRFi @A @Fq: ACERE, AfEEoR, AftfeaizaERize ¥R
AR I IV S535, H5900, 5500 YR d55¢ AT AMRFO F (Knight, 2014)!

FE G 475, ILYA IR QIR FARWeToyol FIFCT {F IF WRF IR AhoF
A9y AT QAT [F07 TR @ B dvco I YA 26T Ay Sestmeas sAfsare
et & 23 e @GS Ba1 790! 3@ Wi 2o TR I 27 @6 3@ 9
205¢ AN APTF TeoAma @@ ob-> [Ffea @fGF 5 (fftz IR (Geyer et al. 2017; Ritchie
and Roser, 2018) (Figure 1)1
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Figure 1: Global plastic production from 1950-2015 (Credit: Ritchie and Roser, 2018; Zaman et
al., 2020).

q 1% RV & b0 Riea @G Ba A0S Ay Testivo zag; of @ 5%
A5 I WA i {et TR AREe! I8 TRR (Rhodes, 2018)1 93 T AfRE
T oF@ 2B 93T Je eyt 2@ e Risy I Pieter s Remeas @ ol
ReART AiqEa TP 891 Ao et dfofa s oo, or) 2fvEe deid
FFoo [F Afofa T ofat 9@ @ fifvo zo A@afd 93 A@xt @ o
T A5 aca RSy i 3 AREeE Bo1F 7 Afofait T arad 91 @&
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AR AT =TT

AT T+ FIIET T AREC AFTF-737 vy T Iocz 992 9fb T01
A TSJol TY B TJoF BIIETe @ MMGERI Geyer, 2017-493 [l Qi@ @ +143
TS 25T BT JIEG vo oM IR I #ART T3 W A @I oS3
et R #fREeT RefR1 Rhodes, 2018 Revlis (e widt I7 @, 530 9 148 @
b-.0 Rea @&fEs 57 A1F0a Tesiva @ W3R ©f @& S o e (AT 05¢ AN A
b0 R @GS 57 2S5 300 ARG Ry, 1o i 2@, 52 o GirsiEt
(Incinerate) AR G2 A oI JFH ‘jﬁ@? AT IR RO A FER|

R o Te@d W@ [eeaE difts @ TR THE@ R JR9q
IEA| 8 25039 R T, Of INIY @FQd TR FIqF 4R FEAI 0@ F2fo %7 F41
TR @, RPRPT G TP @FQd MR REGAT FaRA| dFT FH I I7, 10 {5 I=@
2AFTF- B @ ARG AFING SPiP0 2ER, OF AT R0 ¢o =@ dPio
FRIMHET GA A@SF QP (Cirino, 2019)!

BT 94A 2ofd0 o7 (@, S IR Tau AfofTzo o = A6 g3 Jfat
eI Belco P, 2fs T2 8.0 TS v.4 ferd @G T4 2156 sy +iifac 7o
Q! 9 FElRF @, @ el Q3R OfFF SRyt wyPio oefd Q@ Tgwmd 9=
25T 73T R G A o= IM g g opt G 7 TIHIE d@ean 333
Az, o8 215 97 97 It Tmefio dnF i ssat Az

050 JCTH TIBT /I @9l iy, b #ffAi0 S@ @R 26 Sesima ez
ot T=E A ¢s.b- R @G Ta 25 Sestma 3@ | Joaig AT Woh o
ATF TAMASIT ¢ 1 I I2E@ BAMA @ va.bo e @G 51 A5 S
f5q @ wiod oriefd 3t i, Jifee, s, AHFstE, aito, R, s 9
3P4 (Dorger, 2019)1 05t AIETH GF AFI (4T (IR FTOF AFTF-77IH ¢Fea AT
A BT P T - B, Iewicatia, Referiida, focroant 3 et 7w 4R 216
T @Y XolR BfAfIo R sfbfb (1 (IS AR (Rhodes, 2018)|

S AT ¥

TR 2FoT T T3P 94T &Ry ¥ %I REYIH UK Government Office
for Science (A IO 93 F[eoilt TN Tqmeln TR R Qo Mot IR @3
2155 FIRSAT (Thompson, 2017)1 93 FTEAR FeT B FHWH GAPAIO! eIl @l
Jifer P63 @roe, [feq [T (oq, ' FIF g0 7R 9P Ao SAmE Ty
Goiperafer Iaqoa =fSw RiGE 0 @1dl IR G141 QPR AifTref sy R[Rfeg wwed
AR ¢o FEIRHTR 218 =f6@ 7T (Ritche and Roser, 2018)!
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AR (317 AFore sieefio [fey @R i A ¢ sigas Jift Siost el g
T AFTF @ @ IR 2BF AR A= 11 8 P 17 GRARSTT <61 T

AR TR @ @R 70 00 A (Wilcox et al., 2015; Bjorndal et al.1994; Brandao et
al., 2011; Browne et al., 2008 and 2011; Choy and Drazen,2013; Davidson and Asch, 2011;
Rothstein,1973; Jacobson et al., 2010; Fry et al.1987)! Erikson et al., 2014 Q¥ O] AJAIE

YA Ao iy ¢ G 2o Soiviq shaid w[3y MEF; IF 86q i ¢o,000
Td1 Q@ Refet AT 2o paes Rt R Toe STe@s 7 S T6E 9o 93
IE (Law, 2017), TC @A A7 TEFS 707 dors o9 gol THF
Reaiqio@ AP T TS Fo JHod W B0 | IO, TYWA K GFH
eI 6P AREAT ANSFT (I (Choy et al., 2019) I @R 1 7T Reetret 7R
AT AN

AR5 el T 4@ @2

IR0 Ao Y3 o5 AR [FiEfEe w9 =71 Seotfo 24156 sImaE el co
Aoiot Fq JFIF JIYT IFE OPHREA et T (Sloactive, 2019), T TFSAER e f{fFo
Q3 PO IfPIHR T P QAP &l F 9R T ARE =Q 2081 9y
NI @ AT IR, ¥ 00 AR ¢ [{eRT @fGF oq 2o aReiar y53fF Tqm
TAPA ey ofd q@R; I A AR 8.-dk.a PR @fe B4 @ 4@ IE®R
(Jambeck et al., 2015)| Parker, 2016 43 FRIN K@ ST FE®RA @A, 03¢ AT
3 2fs IR 4l see BT @GF T7 =6 QRS STq@ @ FIE1 05¢ AET
QB AEIMT (14T (IR @ 40T TAIRTO A At et vo QT v Rfers @
od (Lebreton and Andrady, 2019)1

5T AReqr 7™t T A7 70 6IF HoFA 20 O TAMT YIS T,
@A JR IR ARore iet, A1 77 Ig-11fo7 o 8 oIy A @ AT S[RHE ot
Sited B AT Ferelsl qRtefe O 2S5 oiedr STywm I@ 4@ T (Sloactive, 2019)1
AEFT AT @9t Gl @, 2 3977 T 5.0¢ QI 2.8 R @< 5a 215
WWICE I fA@ IR (Figure 2)!

G AT SIEAl SO AT va XoreT GRS JIeq ARSI FILE TG (Leberton,
2017)1 Q417 ST, A9 #7720 F FFead 7[ FI AR STges +{f 7f{¥o <@, of
Ry F900 =@ o TAF AT TR AT T e gedw s 0TS oy @, T
P63 ARG T A @ AR AR @R, O goad A5 wRwar 7|t Xt
fF F ARFT 7o 7 °oF ToF OFd A@IN 1 AFTF AREAR gy qnefE
IRt AR TRE s AFEF TAE $AT @HF & @R, T G 58 O
AR TN 77T fFTT Bo1F (Blettler et al., 2018)1 WA T FfF, #fA7 offs 7f¥o
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Tl BT @ 9@ A @I 283 g@eE; [Rowe Redw Sgyade ortefers,
@I Fe-PRLAN o [P0 2, T 26 73t ofF I oyl fAfy 31 orors
SPAl QIR SIE 7F, S, Iy SR R s =29
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Figure 2: Figure showing how plastics pollute the oceans and bioaccumulate in marine
organisms.

STead Yo, A6 wRedE g+ ¢ 7 @b s s

AR G, IOICT AFMO G TYWw SR Fereralefcrs o-fEfos et sTgm
e gfF@od (Gyre) TG W UR @ofR ool I TR R/, 3T
fFenfioE RS 0 & (National Geographic, 2019)1 $67 ¢ifeTitd Yffmro ofer 9few Fiom
AfoF e Q3R T coifetied <f%a B ifox Soot i @1 YiTmosfem et T
S5 FACSHIT @EHI (Conveyer Belt) TS =71, I TICH 21363 Iotefom oS s15e |
5 e 3ffaros oz Soa aibafor, wfd abafor, Ser A, wfed

MR GR BEFC TINE (Figure 3A)! tﬂ@%{, The North Pacific Subtropical Gyre, The
South Pacific Subtropical Gyre, The North Atlantic Subtropical Gyre, The South Allantic
Subtropical Gyre, and The Indian Ocean Subtropical Gyre (NOAA, 2019) I AfZfpol 93 [

@roeferd AR IS, aibaftos 9k oo FPIE @ g $u 3fT@Eo el
W ST AR AN FIET ARGE Q@ @0t I THm AU G T I6 [0
0 GBT FRpfeT ot Ao 23

S5 I FINHA BT TF (Charles Moore) YW SITHIA SIGE IG 6 werar
gﬂ% Sif®E F@ET, A 7 @ IS 75 (The Great Pacific Patch) A1 #fFf5© (Parker,
2018)1 U3 REAT BT Voo, 000 I FiZT I fAE w—FG | QB North-Central Pacific
Ocean-9 TSI G FifeifIT TRIMNE SRMBO (Sharma and Polan, 2018) (Figure 3B)!
I T4 F, @ A 5.4 {Gfera far 2563 Sl 97 & = AR 37 ST AT
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GR JZ $FF IFAOT T I GTAE @Al ot gzl 9IRS 9t (off TR® 93y
T (A A0 25T TR A 10 20 I=F 4@ 9% AFEAR B baa JE T8
QR (Sharma and Polan, 2018)1 05¢ IS U AT I =7 & @ i 5 >¢-
¢> fGfera 2o Tra Bt #H90 0 A, T 8T E G 59-:00 S @GP A
(von Sebille et al., 2015) | for@z AGE m (Figure 3A) 43 i (3T *0iTF= “MEF (Figure
3B) 9]ZA @Al Rl
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Figure 3: (A) The five major Gyres in the oceans, (B) The Great Pacific Garbage Patch, located
between California and Hawaii.

AT IR o A5 ger
Ao ARG Boi7 AT e [t effofiat /i oaions siarg =iy g<at
A1 0@ 94d 4 sl o $oF fefs @ At 9o i @, @y 2t e

HAWAII

ZAMAN

AfES AfeE B7 o FoFd gl (T, FO03 AHS IEERTE TS «F
FoFq O T 39 IT (Rothstein, 1973; Boerger, 2010; Murray and Cowie, 2011; Lusher
et al., 2012; Vandermeersch et al., 2015; Wilcox et al., 2015; Lamb et al., 2018; Cirino, 2019)!|

5590 AIET >0¢ AFF AYUP A7 T 9F ARTIT @4 IR AR vo *oI #/{f37
93 253 ST Al AT FRETE &Y FER (Rothstein, 1973)1 93 ARIM G It =7, I
Q4qR ST STE AT I g 90 IYFY St qf (AR, O, 0¢0 T J&J
AT AT TP NS 8T FRAT B 1 (HRIE (Cirino, 2019; Wilcoxet al., 2015)|
EUIG&E] (UNESCO: United Nations Educational, Scientific and Cultural Organization) 9<®
NI I @, 9% APTF I T G177 o75F TMFIS #MY 9R 9F #7F (500,000)
ARG A1 &ffs I=3 T I (UNESCO, 2017)1 TS 2Tt Freid =16 7171 Foas =3
fbtg ©f 4T = (Figure 4)|
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Lamb et al., 2018 9 ARINT I AR, AFTF ARGAT QA AT GHRF IITHES
BB O A IR O QA T [0 IT-1BI Jr «x0q @l 2 200 AlE @R
97 q3fa 8 O (AT bd ORCT RO AW T A&II e o 2, R
NPT o3 SBIE o o> [iea 21T 4% @R IR 03¢ AT JE& G2 TRy
I 8o HORY @TT @O Al

Figure 4: Plastic pollution affecting the lives of marine creatures (Credit: Getty images,
https://www.gettyimages.com/photos/sea-pollution).

APTF G0 TOIMBETTIT (Photodegradable) SoWF G2 Qefer AT Fqaieor 9 iff
e iR cote I IR@FTE AfRido 1 9R IRw@RTel wiE ¢
fRAfGRTET 6@ & (Vandermeersch et al., 2015)|

T FR@HRoET RBRT 97 @ 265 Srimaeflm QI 3z Ia0gd $9F1
ofrd P sifas [Rfey 3@ W3R TIwmI Taoe! ORTH FE ORIT AHS ST J0
ARCEAPOET IRGFRACEA (Bioaccumulation) ST IR Tgwd A7 Faiey olo™
"EW 90 (Clark et al., 2016)! Monterey Bay pelagic ecosystem-93 G9F G0 ARIA
Gl G @, TG TART AT G 00 Q@ Yoo B TS0 48 Ao
SRBA G T =, O TR AT TR ¢ fAFETs I TRew @ ARt
ST IR B @l R @, AYUF ARG o147 FR@ 2103 2few @itz 93t of fid
& TR 93 AR@ATFE TIwI Kb GFEED @F F FE 5,500 Q& ¢,000 {OR
SRR RS (A RO (TG ) G e 91 I@® (von Cauwenberghe et al., 2013; Qie et
al., 2015; Clark et al., 2016)| 9¥AP G2 FR@AFCFE @I IITI TS XA FT
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@® (Obba rd et al., 2014)l W@ A JffaoT (Gyre) TErS T Al
RO oAl AR (van Sebille et al., 2015)!

AR [(BRY fer 9R AoR 8 JIY ifico o AR [wst
Rfrgafdrere aifsfart s i3 FPraite aeie o «4q 16 ie sif{amet o s
Q0 @R 0@ [ealqEr 9% RYQ S@IN IR breiRA | FR@ AT TYUF TO 8@FI 97
O AT AifIPFETa o= #@ IE1 TS AN TS T ST AR ATH
SIS AFLA A IE @A @@ JIA@IFI FR@ AT, Agfas T o gwir
(Inflamation), ¥%T Tl I 9T Tgo! (Low energy), &&dd a0l (Reproductive
complications) SR qIAl AT STAPE ﬂjﬁ PO ANEF (Wright et al., 2013; Nelms et al., 2015;
Wilcox et al., 2015)| @ g @I TR, FAFOA (Zooplankton), FTHFT (Mollusks), 932
GBI (Crustaceans) 93 FIS FR@AFTF ANSIT (5It® (Vandermeersch et al., 2015;
Boerger, 2010; Lusher et al., 2012; Murry and Cowie, 2011) | JOR, @3] SPR4J AFHF AR
Q 2T ST 4 FROTE = I erefer Afaferseid i@ akig 9k FIJET 49 ReiE
R IR Seafood-9 ARHAPTEFT BARO AFITE FTT &Y FOO! FoPFP A0 A,
of {343 99 T 94T 143 AR Ao 71 TGt @R (Clark et al., 2016)!

HIEABAT QIR SANRRIF

TOANC AT TPRAT a.¢ RERT G9R 92 Y B0 @@ bCTR) I OF AT
R BRI F00 A @, AR TATRYT g N A AFOF sAeyw pifEmrs o,
QR 93 Bt T PHECT APGET TeAmAs ITE | T 25T ARE A #ifRaite reE
oy IR a5 IBIRG a1 2t 92 Rt AT wieiar AT Ieos PR qR
B R TAG I@ICOET (F@S TP @G 5| IBAT UNEP (United Nations
Environmental program) Zi5% LRISE| 93 TPl QPYT AR JIT FER R 9 TN
Fg FHIb8 gRA FER 9ol ET TANAE FEoA A ©F 9R ATEA T
PR FIZAAR S0 FeR PR W@ AF FE I (UNEP, 2016)!

AT aReER @3 R+t effofat segs wiet 2156 RYq Siaaamar B8t T
HAIF q11 FRT AP0 IIIET AP ofF M8 Wi @ : AFTET I JIT 9
T TAMA 2B, YT S JR FAIIOM P AT w2 [feq wipfoco FoiRefo
3T IR T AR, SEgas, Biesst vai™, wdfey 43f%, 93 oionfEs aREs
ARSI G TeAMA 2iFTa Reofe bl IR ORI HF6 T Reraiyereld
S QA HEFE 2T, I IR &3for0 FIEAR fofias $7 7 (UNESCO, 2017))

25 AT FAA PP 9T T 1%, 58 T8 771 AFEEE 216 A
SIRIET IJTAE AGod (O W@, J3g0 AR5 TaFF [RkfF 90 @, 9R
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AT Tesima A0 @1 U2 Toprifs Fiawer IBIA 91 ¢ 2AfTT IREAIE
3 1 @ R I A @ IOE 79T, RGRTOIR @ g I8@RA
et AR bo Moiet I9g0 Ao TRfFR IR (UNESCO, 2017); @< &t [Red
73R Q7 T FG » SOl (Rhodes, 2018) 1 YRG! f$7 RFg FBRAR IS AN
@y ME OFO W, @IAF JEMGE@IA  (Biodegradable) *FifFe SsimiA tofs 41, I
AT RFe RETE IQAFTS (Bioplastiks) W13 IEGE@IS AT (Biodegradable
polymers) W P4 (Reddy et al, 2013; Luckachan and Pillai, 2011; Jabeen et al., 2015)I
93 AfqT o S T AT WAS TRRRIR I O Jewd 0T AHATE [o @
g TP THIF 0 @, [ TIRT AR ToAvd 8 IR @ (It 9= Tgiefa
QT IE @R @ @ A0 AR 94@ S@Ew @ TfS Ieioes [Reqst #AF
QEF 990 JHHEE FIRIF FAE0 (09 FERERAI 93 IQMGE©IT Feriifen e ot
Tt (GRS t) AT I ARG FReT@ 927 I AR (en.wikipedia, 2023)

AATEF FIETT AEFIL 04T FRFR 9T A0 T2 TR 0 IEFS I7F ¥@
ReifEpe 93 w1 T80 7% AT 20% 25 AEd oo sfoli 2cot | AMs ¥ TS
et R 97 S B @ridield 3z [t war o Seiteiq sk, 038
57 TP wdb AT Q@@ 92 o wFear arEmifa e s@m 3 IR A5
qRT AT Q4T G 57 e ASIAT 0%, T AT weat (FEER 99 TP IAFLSIE
#8077 1 ol IS I ST TP AV 77 (Joyce, 2019) | AFEF AEAT 93 TPYH
TALIAT T AT i A 8 T3 30 2@

2P0 TR IR IBAA R QR AT A6 ToF @ Foh e AU,
o7 A4 FHT AT @0l OIRe! AR (F@ AFms figlaor 8 @ARd 4 -
TS R R 9Pod oq IR 30 Ko AREeR o[afos o W@
oPQd ST @RFer 2ifET Al 9T JIF AT T I TWR A ARIT
ﬂ“"i‘f AT TAMET & ¢o Mok Ja FIF IIYI I@  GPGRE @l F (Sloactive,
2019)| SY@ AFFHAI YR OF JRCH FUE IR SIRT TPIE AT &fo0 F900
AR P AR G AT AR (OfF =@ 9R A A SRR AT TP
Gf6 o AR @ @eo T A

RO @331 U &_T0 EIFeR ST IR FomaFo 93T @ 23T (Zaman et al,,
2020) /3§00 YR SRBHRO T3 WE!

o0l AFR: CT4FIH 92 AIH0 LFPHT FE (1T TP ©. ! ADNA-F T8I Foeo!
SIAIERA|

10



The Effects of Ocean Plastic Pollution on Marine Ecology
Zaman et al. B Bangla Journal of Interdisciplinary Sciences, 1 (2): 1-14

RIS ]

ACS. 1993, Leo Hendrick Baekeland and the Invention of Bakelite, Am. Chem. Soc.,
https://lwww.acs.org/content/acs/en/education/whatischemistry/landmarks/bakelite.html.

Bjorndal, K.A, Bolten, A.B, Lagueux, C.J. 1994, Ingestion of marine debris by juvenile sea
turtles in coastal Florida habitats, Mar. Pollut. Bull., 28: 154-58.

Blettler, M.C.M, Abrial, E, Khan, F.R, Sivri, N, Espinola, L.A. 2018, Freshwater plastic pollution:
Recognizing research biases and identifying knowledge gaps, Water Res., 143: 416-424.

Boerger, C.M, Lattin, G.L, Moore, S.L, Moore, C.J. 2010, Plastic ingestion by planktivorous
fishes in the North Pacific Central Gyre, Mar. Pollut. Bull., 60: 2275-78.

Brandao, M.L, Braga, K.M, Luque, J.L. 2011, Marine debris ingestion by Magellanic
penguins, Spheniscus magellanicus (Aves: Sphenisciformes), from the Brazilian coastal
zone, Mar. Pollut. Bull., 62: 2246-2249.

Browne, M.A., Crump, P., Niven, S.J., Teuten, E., Tonkin, A., Galloway, T., Thompson,
R. 2011, Accumulation of microplastic on shorelines worldwide: sources and sinks, Environ. Sci.
Technol., 45: 9175-9179.

Browne, M.A., Dissanayake, A., Galloway, T.S., Lowe, D.M., Thompson R.C. 2008, Ingested
microscopic plastic translocate to the circulatory system of the mussel, Mytilus edulis (L.),
Environ. Sci. Technol., 42: 5026-5031.

Choy, C.A., Drazen, J.C. 2013, Plastic for dinner? Observations of frequent debris ingestion by
pelagic predatory fishes from the central North Pacific, Mar. Ecol. Prog. Ser., 485: 155-163.
Cirino, E. 2019, Plastic Pollution: Could We Have Solved the Problem Nearly 50 Years Ago?,
The Revelator, https://therevelator.org/plastic-pollution-warnings/.

Clark, J.R., Cole, M., Lindeque, P.K., Fileman, E., Blackford, J., Lewis, C., Lenton, T.M.,
Galloway, T.S. 2016, Marine microplastic debris: a targeted plan for understanding and
guantifying interactions with marine life, Front. Ecol. Environ., 14 (6): 317—-324.

Davison, P., Asch, R.G. 2011, Plastic ingestion by mesopelagic fishes in the North Pacific
Subtropical Gyre, Mar. Ecol. Prog. Ser., 432: 173-80.

Dorger, S. 2019, These Countries Produce the Most Plastic Waste, The Street,
https://www.thestreet.com/world/countries-most-plastic-waste-14878534.

En.Wikipedia. 2023, Sonali Bag, https://en.wikipedia.org/wiki/Sonali_Bag.
Eriksen, M., Lebreton, L.C.M., Carson, H.S., Thiel, M., Moore, C.J., Borerro, J.C, et.al. 2014,
Plastic Pollution in the World's Oceans: More than 5 Trillion Plastic Pieces Weighing over

250,000 Tons Afloat at Sea, PLoS One 9 (12): e111913,
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0111913.

11


https://www.acs.org/content/acs/en/education/whatischemistry/landmarks/bakelite.html
https://therevelator.org/plastic-pollution-warnings/
https://www.thestreet.com/world/countries-most-plastic-waste-14878534
https://en.wikipedia.org/wiki/Sonali_Bag
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0111913

The Effects of Ocean Plastic Pollution on Marine Ecology
Zaman et al. B Bangla Journal of Interdisciplinary Sciences, 1 (2): 1-14

Fry, D.M., Fefer, S.1., Sileo, L. 1987, Ingestion of plastic debris by Laysan albatrosses and
wedge-tailed shearwaters in the Hawaiian Islands, Mar. Pollut. Bull., 18: 339-43.

Geyer, R., Jambeck, J.R., Law, K.L. 2017, Production, Use, and Fate of All Plastics Ever Made,
Sci. Adv., 3 (7) (doi: 10.1126/sciadv.1700782).

Jabeen, N., Majid, I., Nayik, G.A. 2015, Bioplastics and food packaging: A review, Cogent. Food
Agri. 1 (1), https://doi.org/10.1080/23311932.2015.1117749).

Jacobsen, J.K., Massey, L., Gulland, F. 2010, Fatal ingestion of floating net debris by two sperm
whales (Physeter macrocephalus), Mar. Pollut. Bull., 60: 765-67.

Jambeck, J.R., Geyer, R., Wilcox, C., Siegler, T.R., Perryman, M., Andrady, A., et. al.
2015, Plastic waste inputs from land into the ocean, Science, 347: 768-771.

Joyce, C. 2019, Where will your plastic trash go now that China doesn’t want it?,
https://www.npr.org/sections/goatsandsoda/2019/03/13/702501726/where-will-your-plastic-
trash-go-now-that-china-doesnt-want-it.

Knight, L. 2014, A brief history of plastics, natural and synthetic, British Broadcasting
Corporation News, https://www.bbc.com/news/magazine-27442625.

Lamb, J.B., Willis, B.L., Fiorenza, E.A., Couch, C.S., Howard, R., Rader, D.N., et al. 2018,
Plastic waste associated with disease on coral reefs, Science, 359: 460-462.

Law, K.L. 2017, Plastica in the Marine Environment, Annl. Rev. Mar. Sci., 9: 205-229.

Lebreton, L., Zwet, J., Damsteeq, J., Slat, B., Andrady, A., Reisser, J. 2017, River plastic
emissions to the world’s oceans, Nature Comm., 8: 15611.

Luckachan, G.E., Pillai, C.K.S. 2011, Biodegradable Polymers- A Review on Recent Trends
and Emerging Perspectives, J. Polymer Environ., 19 (3): 637-676.

Lusher, A., McHugh, M., Thompson, R. 2012, Occurrence of microplastics in the gastrointestinal
tract of pelagic and demersal fish from the English Channel, Mar. Pollut. Bull., 67: 94-99.

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

National Geographic. 2019, Ocean Gyres,
https://www.nationalgeographic.org/encyclopedia/ocean-gyre/.

Nelms, S.E., Duncan, E.M., Broderick, A.C., Galloway, T.S., Godfrey, M.H., Hamann, M. 2015,
Plastic and marine turtles: A review and call for research, ICES J. Mar. Sci., 73: 165-81.

NOAA (National Oceanic and Atmospheric Administration). 2019, What is a gyre?,
https://oceanservice.noaa.gov/facts/gyre.html.

Obbard, R.W., Sadri, S., Wong, Y.Q., Khitun, A.A., Baker, I., Thompson, R.C. 2014, Global
warming releases microplastic legacy frozen in Artic Sea ice, Earth’s Future, 2: 315-320.

12


https://doi.org/10.1080/23311932.2015.1117749
https://www.npr.org/sections/goatsandsoda/2019/03/13/702501726/where-will-your-plastic-trash-go-now-that-china-doesnt-want-it
https://www.npr.org/sections/goatsandsoda/2019/03/13/702501726/where-will-your-plastic-trash-go-now-that-china-doesnt-want-it
https://www.bbc.com/news/magazine-27442625
https://www.nationalgeographic.org/encyclopedia/ocean-gyre/
https://oceanservice.noaa.gov/facts/gyre.html

The Effects of Ocean Plastic Pollution on Marine Ecology
Zaman et al. B Bangla Journal of Interdisciplinary Sciences, 1 (2): 1-14

Parker, L. 2016, Eight Million Tons of Plastic Dumped in Oceans Every Year, Nation. Geo.,
https://news.nationalgeographic.com/news/2015/02/150212-ocean-debris-plastic-garbage-
patches-science/.

Parker, L. 2018, The Great Pacific Garbage Patch Isn’t What You Think It Is,
National Geographic, https://news.nationalgeographic.com/2018/03/great-pacific-garbage-
patch-plastics-environment/.

Qie, Q., Peng, J., Yu, X., Chen, F., Wang, J., Dong, F. 2015, Occurrence of microplastics in the
coastal marine environment: First observation on sediment of China, Marine Pollut. Bull., 98:
274-280.

Reddy, R.L., Reddy, V.S., Gupta. G.A. 2013, Study of Bioplastics as Green and Sustainable
Alternative to Plastics, Int. J. Emerg. Technol. Adv. Eng., 3 (5): 82-89.

Rhodes, C.J, 2018. Plastic Pollution and Potential Solution, Sci. Prog., 101 (3): 207-260.

Rictchie, H., Roser, M. 2018, Plastic pollution, Our World in Data,
https://ourworldindata.org/plastic-pollution.

Rothstein, S.I. 1973, Plastic particle pollution of the surface of the Atlantic Ocean: evidence from
a seabird, Condor, 75: 344-366.

Sharma, U., Polan, S. 2018, This incredible animation shows what 80,000 tons of garbage in
the ocean looks like, Business Insider, https://www.businessinsider.com.au/how-big-is-great-
pacific-garbage-patch-2018-10.

Sloactive, 2019. Plastic Pollution, https://sloactive.com/plastic-pollution/.

Thompson R.C. 2017. Future of the Sea: Plastic Pollution. Foresight — Government Office for
Science (UK), https://www.gov.uk/government/publications/future-of-the-sea-plastic-pollution.

UNEP (The United Nations Environment Program). 2016, Frontiers 2016: Emerging issues of
environmental concern, https://www.unenvironment.org/resources/frontiers-2016-emerging-
issues-environmental-concern.

UNESCO (The United Nations Educational, Scientific and Cultural Organization). 2017, Facts
and figures on marine pollution, http://www.unesco.org/new/en/natural-sciences/ioc-
oceans/focus-areas/rio-20-ocean/blueprint-for-the-future-we-want/marine-pollution/facts-and-
figures-on-marine-pollution/.

Vandermeersch, G., Van Cauwenberghe, L., Janssen, C.R., Marques, A., Granby. K., Fait,
G. 2015, A critical view on microplastic quantification in aquatic organisms, Environ. Res.,
143: 46-55.

van Sebille, E., Wilcox, C., Lebreton, L., Maximenko, N., Hardesty, B.D., van Franeker, J.A.
2015, A global inventory of small floating plastic debris, Environ. Res. Lett., 10 (12): 124006.

Von Cauwenberghe, L., Vanreusel, A., Mees, J., Janssen, C.R. 2013, Microplastic pollution in
deep-sea sediments, Environ. Pollut., 182: 495-499.

13


https://news.nationalgeographic.com/news/2015/02/150212-ocean-debris-plastic-garbage-patches-science/
https://news.nationalgeographic.com/news/2015/02/150212-ocean-debris-plastic-garbage-patches-science/
https://news.nationalgeographic.com/2018/03/great-pacific-garbage-patch-plastics-environment/
https://news.nationalgeographic.com/2018/03/great-pacific-garbage-patch-plastics-environment/
https://ourworldindata.org/plastic-pollution
https://www.businessinsider.com.au/how-big-is-great-pacific-garbage-patch-2018-10
https://www.businessinsider.com.au/how-big-is-great-pacific-garbage-patch-2018-10
https://sloactive.com/plastic-pollution/
https://www.gov.uk/government/publications/future-of-the-sea-plastic-pollution
https://www.unenvironment.org/resources/frontiers-2016-emerging-issues-environmental-concern
https://www.unenvironment.org/resources/frontiers-2016-emerging-issues-environmental-concern
http://www.unesco.org/new/en/natural-sciences/ioc-oceans/focus-areas/rio-20-ocean/blueprint-for-the-future-we-want/marine-pollution/facts-and-figures-on-marine-pollution/
http://www.unesco.org/new/en/natural-sciences/ioc-oceans/focus-areas/rio-20-ocean/blueprint-for-the-future-we-want/marine-pollution/facts-and-figures-on-marine-pollution/
http://www.unesco.org/new/en/natural-sciences/ioc-oceans/focus-areas/rio-20-ocean/blueprint-for-the-future-we-want/marine-pollution/facts-and-figures-on-marine-pollution/
https://www.sciencedirect.com/science/article/pii/S0013935115300360#!
https://www.sciencedirect.com/science/article/pii/S0013935115300360#!
https://www.sciencedirect.com/science/article/pii/S0013935115300360#!
https://www.sciencedirect.com/science/article/pii/S0013935115300360#!
https://www.sciencedirect.com/science/article/pii/S0013935115300360#!
https://www.sciencedirect.com/science/article/pii/S0013935115300360#!
https://www.sciencedirect.com/science/article/pii/S0013935115300360#!
https://www.sciencedirect.com/science/article/pii/S0013935115300360#!

The Effects of Ocean Plastic Pollution on Marine Ecology
Zaman et al. B Bangla Journal of Interdisciplinary Sciences, 1 (2): 1-14

Wilcox, C.W., Sebilleb, E.V., Hardestya, B.D. 2015, Threat of plastic pollution to seabirds is
global, pervasive, and increasing, Proc. Nat. Acad. Sci.,
https://www.pnas.org/content/early/2015/08/27/1502108112.

Wright, S.L., Rowe, D., Thompson, R.C., Galloway, T.S. 2013, Microplastic ingestion decreases
energy reserves in marine worms, Curr. Biol., 23: 1031-33.

Zaman, M.S., Zaman, R., Sizemore, R.C. 2020, Plastic Pollution of the Oceans: A Review of
Marine Plastic Pollution and Its Environmental Impacts, Adv. Sci. Tech., 13: 1-8.

14


https://www.pnas.org/content/early/2015/08/27/1502108112

