Yoo lad fonta 5 crenys Jl (DOI): 10.22092/ISFJ.2019.119191 Ol oMt ale alas

el zds I Lok j1 4§ 10 LuSiwdl g 5Suo (F39IT andliane
(Ol gy 9 sl yliwl)

Vol el s S e

*abolfazlnaji@gmail.com

Q‘J:“ (w‘_.\.{‘.)é:\:l (OK}A)A é&iﬂl‘d ‘(_sflT'.)A C)Jﬁ K] e\’.‘.&‘. QM‘J c@)l:ui é\’)i '\
AWAA (a8 iotedy fauls WAV LT bl e b

Sl Ao SroAr sgae Bl e ol 4oy OT Olglp las )8 cle 4 Sl 5l eslial ¢l Sl Lol
5 Sy il s 5o 03 s 5 Dbl 35S aimne S Sy slpe [ Loy b sladl
& Ly ol (@IF GlA on 4 e GBS el ol ey ST s (St S
@t A8 Lle 0o Sles Gbos Olplr mds o Jolsw SLale 51 (N=Y1) s 8 2l E oKas la Sadly 5 S
03 Sty 5 SKn K8 doss o ity 5 3 it adlllan 3500 a6 s et Sl oKty s Son IS sl
3 ol s oLl ol wa (V) (L 5 (0A) 5 ((118) labis (807) b Glite Olale 318 s
Al € ol Ol add 3l (b Sad 5 Sor s Sl (FTAIR) wusp s a5 Ogsle omwiih SIGT
513 526550 Dloale alos & 5> O3 gl i gy O5hG 5 (PET) oV 5 ol s «(PE) sl s ol @3l (sla oy
il ol b Ol SKmd s Son (i1 Comal @ ey b ing Sty San sl laly gl Sl e

335 61 ST s oolgiy pbpm Olse 4 slale gl ool 5 65808 Jolom o bSKmdly

Olazsl 5 e il colos 5y loly S (Sidyg Seo ¢ Jolgus S35 S GoS SRS

Sy o

Yy


mailto:abolfazlnaji@gmail.com*

w080 5o il 5 Sae  Su il dalllas sabsuS
S S da i, 5k (Rummel et al., 2016) EVRV-TY

GVl 4 YN0 Jlo o b oo 1 0L
Bras g odem; Ol 53 (5 Gaekee AVIT d902) (l5ee
bl Jlo jo pSekS Ve Sl s (ale ail
Sl Bpae il b e 5l (FAO, 2016) ol
53 SN ol el 5 cue il s 4 ol
55 obabe Ly o ail 23l 55 T (ool o0
AR Il eleerd Slge 5| grmsg il b (Sogll (252
eyar 0 alise Sldlas pgas pl o iyl
5 Ory coul sads plol laSioadl b oLl (Sodll
19 Serse ool YAY (S5 Slgime (Y4)A) o] 1Kon
ol oosr Lls S 5l 1 esildl el sl
aazg bogoasls 18 ol 0)0e (Sedly e
@S olale (3155 olKiws )3 v Seiadl g Ko 59290
s 4 1y bSdg Ko oS sl a5 sls ylis
A5 aStdlyg e (rizmen g 205 B pae 38
oS sl 8 T 5 yn 0yse 3 le 5 K,
Sl g ol 55, 4 bgyye oot sdmlive 5, oy i
09y Fragdlee O 51 ST plaple laSialdlg Ss
Olyd w4 (Y-V#) Dudas 4 Davidson

SRS &S Bl pedee Ol 58 eSSty
Ol @l 5wt of slapiacasST o 00l Jl> 5o
Sadis Soe8 a5 ol 5l bSoiidl s S a5 sls
Ssdse Ol O )ly lapedl ) o8 s &b
o) SYb gl GlaparslS)l &bl aslys e oS
Sl Grizred @l Wgd Sras Glul dbex I olis
b sblis o ol 5w oS oy cllae 0y
Davidson and ) w)ls jea> 55 bl bhuws 8 pae
'a;‘)?ﬂ Pyar 0 by g, 5l (Dudas, 2016
Ohd SdssT il g Sldgie (SEL sla
Ll 0als aiZby S bl o Sidhg S
B 50 Sl See Sl et adlllas cpl 5l Saa
5 Ol bl jo &y Jlely gl bl 5l ass
9 OOd idu Coeal 4 axg b a5 0y lesol
S 090 g 5l S 0aiS el Glsie 4 Gl
slazdl g i 050205 30 Ll ppe SR Geizman 5 p0 0

e YN Jlo 5o eyl jo Seidly ades
PlasticsSEurope, ) cwl osum, o5 Goukeo YYY @
O Oyl 0-VY sga aVle lade opl 5l a5 (2016
Jambeck et al., ) wgd oo b0 Cajlaze o)l
o] oSty ases Cany; Ol ales 51 (2015
& oo QBN g ol (olys GBNR Sy s
Conlgsl yasals 5 Sl yo oldl als & 5l s
0 S, Sl ogdle (Barnes et al., 2010)
Gl 850 o e S Sl SIS 3 sla Lo
Gty S8 (bl Sl 45 el Szdly 5o
Cole et al., ) sitwe lbSiwds,She a3z 5l ol
0 L pites jsb 4 ailer o locSiudl g See (2011
oslicul gl w55 51 45 Jos 5 JyS slaals &5
Thompson et al., ) wss b ,s e 5,0y Taisd o
bl 2 Gl |y 2l sl S (2009
qrked ) S8 (ptol b al> o oS5 wiile ol L
R S B O R
Hidalgo- ) 5,5 aumends (058 5 5L b
5 b oye Sl egdle (Ruz et al., 2012
I P PRI { SN PNE SIS S e
) Sl s (Sl B3 el oS b3
Bl 4 Wigh oo Sl Sty Sn Glyie @ oS
Srac Jdo 4 5 sips w093 (b lis
315 3 Esk o 4 D 1 S Seid g S
o Soewdl 9,5 (RUMMel et al., 2016) wg, oy
Lusher et ) wes oo ooualy 2byo olale bawgs UL
Sl ol bwg  ole Brpas 5l ax g @l, 2015
ol plin a5 plard dlge 5 Wigd oo 8 0 )
Wl oo 7B St 5l el oads aslsl sl &
Obul (2l 0p28; 4 aliend Slge (pl Sgy9 o
Thompson ) axl ce jleio Glas! sl 058l (souags
Slge plo a4 Cas ol sblie (et al, 2009
Ll wyleyesn i 28 ) 51 (Ssn
ook 5l oo ¥T I b Wigd oo el baly o sla Soql
Wl ] el g o sST Cedls 45 l3E 0 055

WY



Ol Mk ale ddae

e aisS 5l (ol (gl 5 Ojg0 4 ()l paiged
Epinephelus ) Jsoso joolo ol zd5 Lol
oo (Rastrelliger kanagurta) JML «(coioides
Jeast 5l «Saurida tumbil)  Jsese
( (Lutjanus johnii) ¢ .. (( Nemipterus peronei)
L85 Suee YYAP Ll 0 455 e 5l dae 6o slaw @
Ol B hlely Gl el ooguze 3 lely el
5&0%&”&@6;4“‘0“@‘95)6
Jloiml b ol Jlb blis 552 a5 wil o (5,580 ,5

aibin Jlels gl 5 ol (ool VU

ol 0 LSt e 9 (St (S0l o)

Al sy adhaie
axfllao o 40 adlaio
FOFANN" s S cdgazme jo ol adllas
SHLS o3> ool 51 B YEOYA  YOIYVY 5 e
O JS5) C85 Sppo ey sxSesle dSul b

<5 <5 .
» l!(l
\-“f.'
2 ole <
D 5
S| AT
=
L «“
’;_;., = T el N
8 58 A
-
N
FRPN -
ERY 4 3
o+ oXY- YYe )
%
T Te VO M. 1y
-y
Z v
Ye %
z S Fo B0y
& 2 Ty
5 ¢
i iaE Kacematorn Slala zeals- A o
< £ £ £ £ £ S s %
e = = = g P - = £

axllao 5 g0 ddluio 1) JSCB
Figure 1: Study area.

GLaigs 5l LSy 9,5 gilwla g,
obab

Srd e B0 e b oelsl slapdl SIS beaises
P o 4 baiges S35 elel 9wl Jlil
T olge b o 039331 1)+ KOH Jgloo s Loo V-
03] & Baigel g 03,5 a2 (grk 2 50 py 8L
Karami et al., ) o ools Jasl of 57 ole ax 0 £+
KOH Jolxo ,o adiges JolS oin 5l ox 4 (2016
Laogs 4 el oyl (o yloie b Gl slo /) -
Sartorius ) yieg,See FY 0,0 cpeily (g3elS il

RN

pLyTY

039 9 Srwgm (S bl eslaiul b lale digai Jsbo
e ) cds b Jizs gil5 dbews el JS
3399 9 09D C)l:} LM.:}A.' U"")‘; oK o ‘_g)jo)l\.u
@ oadlas slacdl 5 wo 5 e Ll )lsS olKiws
Sy o o iz g b oolen e ok
ol )F sl a0 -V sles jo g oal ools I3 Jlocy;
Boerger et al., 2010; ) wos &, ,p,8 50
(Lusher et al., 2013



w080 5o il 5 Sae  Su il dalllas

bgas

Lowad anl oe S L 5l FT-IR 4 EDX
MLQ.A Ko 4.1......45.7 FT'IR 9 SEM'EDX )I oolazwl
bolid Jos 0adaiBlid sloyerly b aiged glocil
L laools (g lel (o3loy .cd,8 plol lacondl &g
2 4 bawe sleesls ol slxl (ANOVA) a8,bs,
mean ) Lo Slyosl £ (Sl lade & )90 a5 o
Kolmogorov-Smirnov e el saisle (£ SD
O 9 29,8 oolaiul besls g Jle i 5l licedsl (51
whialie aie o Jby 5l plasbl Jga>
399 Oygo O A ralzd‘ ools 2 ‘_g)Lo] (_ngl’,.:JU"
S8 slp (S eyl deesls o o ae IS
Obaabl mhaw o DS 5 285 sbul bles

23,5 (w1 (PO/05) 7205V

il adllae 390 ole 4555 0 pled 5 LbSzdlyg S
FIFY oads oomlice (slacSiiudly g See S olass 5 W
OS¢ yuiie 08 o0y YIV-YNY 4 5,5 5 0,3 VIV-
e ol 3l aS ol lis mll ggemme 0 (Y Jgo)
cble o E-values-/-0) s e BB 468
splolass g p 51l slaw a5l boSitdl g S
Epinephelus ) Jsese jsele 4355 5 o)ls 54>
03,5 G pan |, Sitdlyg ,See lade oy iy (COIOIDES
(Y Jgoz) 09

ool aS al camline Slakad g BLII jo cqie S,
ol (Blad i (o] oy oad Sl s,
4 Blete doyd (p il &5 Wdg w9 (Sype 0B
Diboe (V) olew 5 (AYR) apins (10Y) o] K,

Lo Sodly 9 jSmo (oo e
LoDl g ,Se calizen glgil suelamsy gl (wll 5

QL:.QLO u’l})bf oKiwo N 4.]915 g dxlad ‘pL_‘! et lo
A odlie ‘53‘[.;.)0

S5 oy, (Stedim Biotech, Gottingen, Germany

oiosll Jagd b laad (g5 5 wad Blo o3s5 b
R s gy S Al ples (o) ab eailag
5 Nadh S b a3 18 e gles jo (Cudle
ools JIB s s B om Jlos g e sl
Dehaut et al., 2016; Foekema et al., 2013) wo
Loy axlg S aw al> e o (Hermsen et al., 2017,
50 gilelaz sl V0 O/ Jole (Nal) oo
a5l oaleadl Slse gol> sla il ) sl
V0 dgux b ilepld @b sl s L
sl 5 0o, ag ead 2Ls Nal Jslrs 51 ) Lo
gt i Wy Jobe 2l 3 dl> el Jol>
O Do a mld &5 ol e 4 Jolme o ol 0ols
Jolote s i 0ls 13 gl 3 olKiws 5l aids
4o O Do iyl B0 5 00l (y5laez (29,
A by ) Jolowe aa al> e jo il ool 18
Sartorius ) Y o, cpesly s b D oy 9 g3l
.5 ziLsé (Stedim Biotech, Gottingen, Germany
Sl G b ladad s 6 0y ks
Naji et al., ) awas ools |18 gom Jud=i g a5
»; byals 51 (2017a,b; Karami et al., 2016
S CgSy See D BT WS 98y S
SIGMA ZEISS [FE-SEM . Germany) i,
EDX ) ool assl 3l ,5YUT & L (VP-500
Jgeks ¥ 5ky L (Oxford Instrument.England
laiges o ooliinl boaiges s59058,50 lolis (sl
oS Mo Gl S ks b oS abib oo e Iy (s,
S 5 SEM Claslice b 0gds oo 00ls idigy o
as g b ol EDX 5l eolaul b ol s olees
oomlie obd ags Gln Jle Gl ek g
sled YL b wged daJgilS L 5 peies sladiges
B ogh (oo oop o 9 S9de0 00l Syl iy
oolaitul sl (FogSe 00 5l 350 S3U alaeks
Gorce and ) 545 a5 FT-IR s (ol )0 ouiinns
SEM- L 5 bkl wlyd 5l solass (Spells, 2002

V8



YQ\)‘A—A—Z/MJC}J&*JL& u‘)ﬂ‘c;)l:ul-wlcm

(Sileot ) Lo Byl ) Hlaole ds b Bl 50 sud Cdl sl Souudly g S il glgil slowi (Sl ) Jguo
The average number of different types of MPs found in fish species of the bay of Chabahar (mean + SD)

el Sy ygole I Moasd wm3les (Jeeme pgme (Jgomo 93w
o Slolaxs FIEVEYIVE FIYFEY/A® FIAAEY /YA YIAEY/S YIAAEY Y
o 8 olass \ANEATAR YIAOEY/0? Y/$YEY/E YIYAEY /N \ac3 e

slas oo Qyﬂ oobel 5 as" al pll (ONE Way-ANOVA) a8, il )y )JLT il d595 O (Sl g S cdale anslie jglate @
Boy> b aS oo jse g (p-value<0.05) Gyl e b gyl g Dglis el ouds (g, I8 wlas Cglaie sLall By > L aST oo a0 Tukey S

(P-value>0.05) &)l oo b (gl s glas wiloads (5,108 ailas LSS gLl

Ol bl plu b pol> adllland;go (ylble 4igS 53 oo b (LS 9,500 (Slgl)3 dmslio 1Y Jgur

Table 2: Comparison of the frequency of MPs found in the fish species studied in this study with other parts of the
world.

oo ISTRCIRNE JCORNIPNC SPSE JCHRV I 0 ey i e 6oS
(Um) (5,8/0,3) (p 551 6,%) ¥
Scomber
(Nelms, 2018) ~ >o--- ISV - aska g 0 S cormbr
s us
Jabeen et al., canlad (8 Hyporhamphus
( > YIVEYY YIPEY/F = Jus rporhamp
2017) NIEIPPINLS i intermedius
(Karami et caxlad (8 ]
>y FleetIFE VIo-EVNO sl Stolephorus waite
al.,2017) dyls
Aol caalad ¢ Rastrelliger
ol axlllae Beeemye YIAOE YO FIVELY/Y o ] e PPN ES J
N ‘ kanagurts
g dxkd (8 Epinephelus
ol adlae Beoemye AAREATA) FIEVEY IV b Sl s .
gl : coioides
dalnd (8
Solsadllhe Beeeo)e YIFERV/ES YFIAGEY/Y) ’ %K”j Jels mds Lutjanus johnii
dalnd (8
yol> adllas Beve)e Y/SYEY/FA FIAEY YA ? N BK’MS Jkelr > Emipterus peronei
dalad (8
ol adlae Beoemye YIVAEYN O YIANEY 4 ’ 4]51;‘*3 Skl wds saurida tumbil

4 diad cdly 1ld elS (59, o oSy 5,50 )
Jsaie 4y g ond 4nils ey 5l eslinal b dolas el
Sl FTAR lawgs Sodly 5,500 glsil Jelo g 45
s bl 1 aS as gl ey glgil slulis
5 ol (o Olee 4 St ladiges (v

(F g0 JS) wad ololis sl

Yy

Shd @ by e S0 Slold cp i lale 25T 0
o o (VA) glS ((UYF) Slaba s 5 (/DD)
3 g el ) (Gl S ol IS 0g (1))

(V) as cél Plb ol
5 olakad o alise g5 gl SEM pglas ulal
ladigod ool oy gl ek 457 ol L calizes LI
(F 5 ¥ ela JSis) wiass plolid Sedly lsie o



w80 o iy s Sue (S0l aalllas ool 5 uss

Saiwdhy g e dua yd
=3
~ ~ ~ ~ ~ ~ -~ ~ ~ ~N ~

S a3l R B e L T T

s ol .A,K;L\.u Wankad ot g Al ol

axlllao 5590 ldlo g 51 Kiwdly g 35 (oran oiems (Y S
Figure 2: Mean number of different types of microplastic in the studies fish species.

SEM Ly Siwdly 95 (or bl 3 oy 1 yscias] (Scuiasdly 3 55se) youly 31 (51 Aigos :¥ JSCis
Figure 3: An example of a polymer (micro-plastic) is extracted and micro-plastic identification with SEM.

5000
4000
3000
2000
Maka
10007 K?ﬂ Tz
CaKg
Caka
0 < - v
0 s 1 15

EDX b Sy 9,50 (o2 Ll 9 o0kid 1 yiant (Sswdly g ,500) poly 31 (51 aigas :F JSid
Figrure 4: An example of a polymer (microplastic) is extracted and MPs identification with EDX

WA



Ol Mk ale ddae

1024
1007

959
904
859
809
754
70

2020.24em-1

G5

%T

B0
55
a4
457
404
359
304

2028.91cm-1 1.21cm-1

619.30em-1

1384.44cm-1

162047 cm-1

28
4000 3500 3000 2500 ’ 2000 1500 1000 450

ou !yl (gld Sy g 5o 31 (PE ) it (b FT- IR ciubs i S
Figure 5: FT-IR spectrum of polyethylene (PE) extracted from MPs.

102
100]

951
90
85
80
78
7

651 2842 55cm-1

%T

BH
55 2020.83em-1
54
45
20
35

3414,82em-1
30 !

2026.92cem-1

478 a5em-1
72 92em-1

719 39cmi

ATa0 22 em-1
518.60cm-1

110G.60em-1

| 1285 800m1
1620 72 cm-|

1460.01em-1

20
4000 3600 3000 2500 ’ 2000 1500 1000 450
[

ous 1 yBcim! (6 b Dy g 550 31 b G FT-IR G 15 JSCis
Figure 6: FT-IR spectrum of nylon from extracted MPs.

5 Lo sbre mlio 5 olals )5 wile Sis
S oo 3ly ekl g by a1y e Sy (6, K5 )8
Wb lely mls gk cnl 0 (o) 3590 dlate
bl a5 il e Srie 5 solo slaalSul Juli a8
“o i il Lame 53 (Fooll obnl e wiilsi e
loSadlyg S 5l lgiioe oadoiz (glaosn¥T o)

ARR

-
9 o GLP LRVRY) &, (5:[))& wu).la.ou ‘_jojﬂ
oyl Jaw gy aS s g.bax_lﬂ elgil 51 laSCoiadly
Lml:v.).) .la...‘;bo o)lj uoya.?o 9 AS’—‘ 6L®Wss‘ o)|5
asle byo yo jitew mbe (Naji et al., 2017) wiloas

A mlie g 6 Soale (Ja3 g Jo colad (il piS



w080 5o il 5 Sae  Su il dalllas

bgas

S 5 Ao

obabe ;o Sadly 55 jpa> ol aslllas s
e Sy g )b sl sl les 6Ly Gl w2l
9 2l e 4 Sy 9 ,S0e () sy
Sge Ol adhae (pl je Gludl FaS S yas
9 PE wai cél Sl pordy (p Sl 235 18 <L)
Gy 5> adsl Slse s 4 PE aisg ()bt
S Gorb (Sl slapksd (S slaansS)
& Ol @ oshl slaard) 5 358 o0 osliul (. g
asS L,;{Lboli}’...‘g“ as L;{L?al 3ol 05 6, Kele o
(& pSale o] Suop wadpll (6,18 paiges o] Ho
ol wdloas @y Ll slaculld 5 (5 %505
GrSeple plsd o oy Jds 4 6 Semle slacdlad
S0 adlaie )0 oad oy b aidn; je0 bl 5 2ol
wdF Sl 5o sl e et Olye 4 asdllas
Bl bSeitdg See G yiden blie (nl )0 9 Wab
S S AT 00,550 Cawd g S0 Jolaw 40 g ol
e Sl Gl else 3
w325 oley a5 bl 5l g we S il lacSiaadl g S
by ol (SYsbo Sty 5,500 4 laSiidly 9 Sbe
(e g 65X aihine plpe 4 lly oo
loaiss  (SaodlygSee (Sogll quyp b Gl 0
5 ol cloos gl 5 colamil Jhals dosSoe caliss
Olye 4 5o g (ole wiile (2b)s (Ll (oges SaS
2 Sty 58 (Sogll e Slpnss a3l
Exoge Olpe @ (lgioe 5 d9d oslinul o 3ble
00,5 @l ST oldllas golgiin

S10y48 9 S5

8o JoS o o s 5 el a5 | abusin
S50 1y Lo Gl @zl Job )0 aenes
S8 g Sas welyl 8 vg (8 5 pele slacales
285 o

&b

el 5o 5 ogd ooy Jiml il Slogzge a4
AVIO ) 04 Jate pludl 4 b ,yo slalde Bras &b
Slale 4s% o Sl g S o> (Bt al., 2015
5 lelr el Cajlaiome codls 4 bgsye plos 5Ly
2 SED 5,8 g Sl Gl (plds Slge el
39)9 Sln pefitane yoe Sy 45 G o LAS LaaisS
Van ) o,ls sgzg plasl ol3é 0 pms) 4 can¥T ol
sk 4 Ll opl o a5 (Cauwenberghe et al, 2015
OIS o o ety Soe (bl &y s
it S ale ( Plb ple (Jsane ssals 8l
okale 5l (Jgens 935 ole 5 (Jyexe Gou> (Bl
ypa> odsl Cunyy @l a5 b asl Gl mds
Ol se a5 ol lis aaiss den o 1) laSiiudlg,Sow
5 Ll plae able (loale ol adss JJs 4 csS
5 AS e (S ol o a8 kit sleolfi;
2 Smdly Slals 5 oSy il Geimes
Anastasopoulou et al., ) aib oo bl Cons; oo
2013; Romeo et al., 2015; Battaglia et al.,
as ol plis Gadss opl jo edelcusas mls (2016
2l 5 pldle sl b aglia )5 lacSzdlyg Sao ko
Johnius belangerii el asl o> sble
Thamnaconus el 4 (Karimi et al., 2017)
BB ,eb 4 Jabeen et al., 2017) septentrionalis
cbile a5 el ST Jb ol b oy eSS oy
solie 51 SYL Slealyr el lale jo laSiiudly oS
Karimi et Stolephorus waitei <35 ;o sais 3,155
Bessa et ) (Platichthys flesus) 445 4 (@l., 2017)
sdalive g o ules! 5l ool covy = oy @l., 2015
el g% plale 53 Sdlg See polie (o it
Qilgs co 4395 g0l aS sl lad JloaST w3leS ¢ (Jgene
Sl Gllllas Jol> onel caway polie anglie sl
5 Wlos,S soliiul alie g pSaiges by, ) Goes a5
g 9 SRl 5 pSfolass Sy 4 ) 093 slaatily
¥ J5i2) Wlodgas i)l3S aSmudlys Ss

\Ye



w580 5o il 5 Sue  Su il dalllas

PEEES

Anastasopoulou, A., Mytilineou, C., Smith,

C. J. and Papadopoulou, K.N., 2013.
Plastic debris ingested by deep-water fish
of the lonian Sea (Eastern Mediterranean).
Deep Sea Research Part I: Oceanographic
Research  Papers, 74: 11-13. DOLl:
10.1016/j.dsr.2012.12.008

Avio, C.G., Gorbi, S. and Regoli, F., 2015.

Experimental development of a new
protocol for extraction and characterization
of microplastics in fish tissues: first
observations in commercial species from
Adriatic Sea. Marine environmental
research, 111: pp.18-26. DOl:
10.1016/j.marenvres.2015.06.014

Barnes, D.K., Walters, A. and Gongcalves,

L., 2010. Macroplastics at sea around
Antarctica. Marine Environmental
Research, 70(2): pp.250-252. DOl:
10.1016/j.marenvres.2010.05.006.

Battaglia, P., Peda, C., Musolino, S,

Esposito, V., Andaloro, F. and Romeo,
T., 2016. Diet and first documented data on
plastic ingestion of Trachinotus ovatus L.
1758 (Pisces: Carangidae) from the Strait of
Messina (central Mediterranean  Sea).
Italian Journal of Zoology, 83(1): 121-129.
DOI: 10.1080/11250003.2015.1114157

Bessa, F., Barria, P., Neto, J.M., Frias, J.P.,

Otero, V., Sobral, P. and Marques, J.C.,
2018. Occurrence of microplastics in
commercial fish from a natural estuarine
environment. Marine pollution
bulletin, 128: pp.575-584.

Besseling, E., Foekema, E.M., Van

Franeker, J.A., Leopold, M.F., Kiihn, S,

Rebolledo, E.B., Hele, E., Mielke,
L.J.1.J., 1Jzer, J.,, Kamminga, P. and
Koelmans, A.A., 2015. Microplastic in a
macro filter feeder: humpback whale
Megaptera novaeangliae. 9: pp.248-252.
DOI: 10.1016/j.marpolbul.2015.04.007

Boerger, C.M., Lattin, G.L., Moore, S.L.
and Moore, C.J., 2010. Plastic ingestion
by planktivorous fishes in the North Pacific
Central Gyre. Marine pollution
bulletin, 60(12):  pp.2275-2278.  DOI:
10.1016/j.marpolbul.2010.08.007.

Cole, M., Lindeque, P., Halsband, C. and
Galloway, T.S., 2011. Microplastics as
contaminants in the marine
environment:areview. Marine
pollutionbulletin, 62(12): pp.2588-2597.
DOI: 10.1016/j.marpolbul.2011.09.025.

Davidson, K. and Dudas, S. E., 2016.
Microplastic ingestion by wild and cultured
Manila clams (Venerupis philippinarum)
from Baynes Sound, British Columbia.
Archives of environmental contamination
and toxicology, 71(2): 147-156.
DOI:10.1016/j.marpolbul.2011.05.030

Dehaut, A., Cassone, A.L., Frere, L.,
Hermabessiere, L., Himber, C., Rinnert,
E., Riviere, G., Lambert, C., Soudant, P.,
Huvet, A. and Duflos, G., 2016.
Microplastics in  seafood: benchmark
protocol  for their extraction and
characterization. Environmental
Pollution, 215: pp.223-233. DOI:10.1016/j.
marpolbul.2011.09.025.

AR


https://doi.org/10.1016/j.dsr.2012.12.008
https://doi.org/10.1016/j.dsr.2012.12.008
https://doi.org/10.1016/j.dsr.2012.12.008
https://doi.org/10.1016/j.marpolbul.2011.05.030

w080 5o il 5 Sae  Su il dalllas

bgas

FAOQO, 2016. The State of World Fisheries and
Aquaculture. Contributing to food security
and nutrition for all.

Foekema, E.M., De Gruijter, C., Mergia,
M.T., van Franeker, J.A., Murk, A.J.
and Koelmans, A.A., 2013. Plastic in north
sea fish. Environmental science and
technology, 47(15): pp.8818-8824. DOI:
10.1021/es400931b

Gorce, J. P. and Spells, S.J., 2002. Structural
information from progression bands in the
FTIR spectra of long chain n-alkanes.
Polymer, 43(14): 4043-4046. DOI:
10.1016/S0032-3861(02)00169-6.

Hermsen, E., Pompe, R., Besseling, E. and
Koelmans, A.A., 2017. Detection of low
numbers of microplastics in North Sea fish

using strict quality assurance
criteria. Marine pollution bulletin, 122(1-
2): pp.253-258. DOl:

10.1016/j.marpolbul.2017.06.051.

Hidalgo-Ruz, V., Gutow, L., Thompson,
R.C. and Thiel, M., 2012. Microplastics in
the marine environment: a review of the
methods used for identification and
quantification. Environmental science and
technology, 46(6): pp.3060-3075. DOI:
10.1021/es2031505.

Jabeen, K., Su, L., Li, J., Yang, D., Tong, C.,
Mu, J. and Shi, H., 2017. Microplastics
and mesoplastics in fish from coastal and
fresh waters of China. Environmental
Pollution, 221: pp.141-149. DOl:
10.1016/j.envpol.2016.11.055

Jambeck, J.R., Geyer, R., Wilcox, C.,
Siegler, T.R., Perryman, M., Andrady,

A., Narayan, R. and Law, K.L., 2015.
Plastic waste inputs from land into the
ocean. Science, 347(6223): pp.768-771.
DOI: 10.1126/science.1260352

Karami, A., Romano, N., Galloway, T. and

Hamzah, H., 2016. Virgin microplastics
cause toxicity and modulate the impacts of
phenanthrene on biomarker responses in
African catfish (Clarias gariepinus).
Environ. Res. 151: 58-70 ., 2016. DOI:
10.1016/j.envres.2016.07.024.

Karami, A., Golieskardi, A., Choo, C.K,,

Romano, N., Ho, Y.B. and Salamatinia,
B., 2017. A high-performance protocol for
extraction of microplastics in fish. Science
of the Total Environment, 578: pp.485-494.
DOI: 10.1016/j.scitotenv.2016.10.213.

Lusher, A.L., Mchugh, M. and Thompson,

R.C., 2013. Occurrence of microplastics in
the gastrointestinal tract of pelagic and
demersal  fish  from the  English
Channel. Marine pollution bulletin, 67(1-
2): pp.94-99. DOI:
10.1016/j.marpolbul.2012.11.028

Lusher, A., 2015. Microplastics in the marine

environment: distribution, interactions and
effects. In Marine anthropogenic litter (pp.
245-307). Springer, Cham. DOl:
10.1038/srep14947.

Naji, A., Esmaili, Z. and Khan, F.R., 2017a.

Plastic debris and microplastics along the
beaches of the Strait of Hormuz, Persian
Gulf. Mar. Pollut. Bull. 114, 1057e1062.
DOI: 10.1016/j.marpolbul.2016.11.032.

Naji, A., Esmaili, Z., Mason, S.A. and

Vethaak, A.D., 2017b. The occurrence of

\YY


https://doi.org/10.1016/S0032-3861(02)00169-6
https://doi.org/10.1016/S0032-3861(02)00169-6
https://doi.org/10.1016/S0032-3861(02)00169-6
https://doi.org/10.1016/j.scitotenv.2016.10.213

Ol Ml ale alas

microplastics contamination in littoral
sediments of the Persian Gulf, Iran.
Environ. Sci. Pollut. Res. 24: 20459¢20468.
. DOI: 10.1016/j.envpol.2017.12.046.

Nelms, S. E., Galloway, T. S., Godley, B. J.,
Jarvis, D. S. and Lindeque, P. K., 2018.
Investigating microplastic trophic transfer
in marine top predators. Environ. Pollut. 1
9, DOI: 10.1016/j.envpol.2018.02.016

pelagic and demersal fish from the North
Sea and Baltic Sea. Marine pollution
bulletin, 102(1): ppl34-141. DOI:
10.1016/j.marpolbul.2015.11.043.

Thompson, R.C., Olsen, Y., Mitchell, R.P.,

Davis, A., Rowland, S.J., John, AW.,
McGonigle, D. and Russell, A.E., 2004.
Lost at sea: where is all the
plastic?. Science, 304(5672), pp.838-838.

Ory, N., Chagnon, C., Felix, F., Fernandez,
C., Ferreira, J.L., Gallardo, C., Ordoiiez,
O.G., Henostroza, A., Laaz, E., Mizraji,
R. and Mojica, H., 2018. Low prevalence
of  microplastic ~ contamination in
planktivorous fish species from the

DOI: 10.1126/science.1094559.

Thompson, R.C., Swan, S.H., Moore, C.J.
and Vom Saal, F.S., 2009. Our plastic age.
DOI: 10.1098/rstb.2009.0054

southeast Pacific Ocean. Marine pollution
bulletin, 127: pp.211-216. DOl:
10.1016/j.marpolbul.2017.12.016

Plastics Europe, Plastics - the Facts., 2016 —
An analysis of European plastics
production,
demandandwastedata.AssociationofPlastic
Manufacturers,Brusselshttp://www.plastics
europe.org/documents/document/20161014
113313plastics_the_facts_2016_final_versi
on.pdf. (Access date: 2017-03-04) (2016).

Romeo, T., Pietro, B., Peda, C., Consoli, P.,
Andaloro, F., and Fossi, M. C., 2015. First
evidence of presence of plastic debris in
stomach of large pelagic fish in the
Mediterranean Sea. Marine pollution
bulletin,  95(1):  358-361. DOl:
10.1016/j.marpolbul.2015.04.048

Rummel, C.D., Léder, M.G., Fricke, N.F.,
Lang, T., Griebeler, E.M., Janke, M. and
Gerdts, G., 2016. Plastic ingestion by

\YY


https://doi.org/10.1016/j.envpol.2017.12.046
https://doi.org/10.1016/j.marpolbul.2015.04.048
https://doi.org/10.1016/j.marpolbul.2015.04.048

Iranian Scientific Fisheries Journal Vol.28, No.3

Study of Micro-plastic contamination in five species of prevailing fishes of Chabahar
Bay, (Sistan and Baluchestan Province)

Kord S.%; Naji A.*
“Abolfazlnaji@gmail.com

1-Department of Fisheries, Faculty of Marine Science and Technology, Universtity of
Hormozgan, Bandar Abbas, Iran

Abstract

The global demand for plastics is increasing due to it wide applications. About 60 to 80
percent of the waste of the marine environment belong to plastic class. There is a lack of
information and research on the presence of plastic and micro-plastic contamination in aquatic
animals, The present study, therefore examined the frequency, distribution, size, color and
type of micro-plastic (MPs) in the gastrointestinal tract of 5 species (n =10) from the coasts of
the Chabahar Bay, the Oman Sea in spring, 96. The total number of MPs found in the studied
species varied and highest percentage of MPs in the gastrointestinal tract of the fish belonged
to fiber (55%), fragments (26%) and pellets (18%). The results of the Fourier transform
infrared spectroscopy (FT-IR) analysis from suspect samples were shown the microplastic
samples were found. The most commonly detected polymers were polyethylene (PE),
polyethylene terephthalate (PET) and nylon. The results showed that all fish sampled from
Chabahar Bay contained MPs. Considering the importance of MPs pollution, it can be
suggested by studying this contamination By monitoring the release of plastics on the shores
of tourism and fishing in the Chabahar of bay, as a subject of future studies.

Keywords: Coastal contamination, Micro plastic, Chabahar Bay, Oman Sea, Sistan and
Baluchestan Province
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