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EXTENDED ABSTRACT

Introduction: Due to the abundance and durability of plastic waste, especially in marine
environments, it has caused significant environmental effects and has become one of the most
serious threats to oceans and biodiversity. Microplastics (1 micrometer to 5 mm), are an
important component of marine plastic pollution. The growing concern over the negative effects
of microplastics on human health has heightened attention to their presence in aquatic
environments and edible aquatic animals. Therefore, the main goal of this research is to
investigate the presence and quantitative (abundance and size) and qualitative (shape and color)
microplastics in the digestive system of blackfin barracuda (Sphyraena genie) in the Oman Sea.

Material and Methods: For this research, 27 pieces of S. genie with an average total length of
42.5 +5.36 cm and total weight of 353.5 + 2.5 grams were collected by local fishermen using gill
nets from the northern shores of the Oman Sea were collected in the winter of 2020 and bioassayed
after being transferred to the laboratory. The extraction of microplastics was done by digesting the
digestive system with ten percent KOH and then vacuum filtration. Identification, counting and
determining the characteristics of microplastics (shape, size and color) were done by
stereomicroscope. Particle dimensions (pm) were measured using ImagelJ software.

Results and Discussion: According to the obtained results, 285 plastic particles were detected in
the S. genie on the coast of Oman. All the examined fish had microplastics in their digestive
system. The average abundance of 10.5 + 5.19 particles per individual and 0.8 + 0.2 particles per
gram of wet weight microplastics were observed in the digestive system of fish. The most
identified microplastics were in the form of fiber (abundance: 73%), irregular fragments (26%)
and film (1%). The identified microplastics were of various dark and light colors. The color
combination according to abundance was black > gray > transparent > cream > red > blue and
dark red > green and brown > pink and white > dark blue and peach. About half of the
microplastics were shorter than 300 um in length, while only about 9% of the microplastic
particles were between 1 and 5 mm in length. In terms of size, microplastics were classified into
eight groups: category one (size: 1-100 micrometers; 64 microplastics), category two (100-300
micrometers; 85 microplastics), category three (300-500 micrometers; 45 microplastics), category
four (1 mm-500 micrometers; 66 microplastics) category five (1-2 mm; 19 microplastic), category
six (2-3 mm; 5 microplastic), category seven (3-4 mm; 1 microplastic) and category eight (4-5
mm; without microplastics). The size of the fragments of microplastics was smaller than the fiber,
and most of the fragments were less than 100 micrometers in size. Considering the small size of
most microplastic particles and the presence of small fish remains (skulls, scales and gill fibers)
and shell fragments in the digestive system of fish and the carnivorous diet of the S. genie, it can
be assumed that the source of the microplastic particles swallowed by these fish, which represent
environmental pollution with plastic waste is the secondary microplastics in this area.

Conclusion: Microplastic particles were observed in the digestive tract of all the examined
samples of S. genie. The isolated microplastics were in the form of fiber, irregular fragments
and films. Black, gray, and transparent colors were evident as the dominant colors, and fiber
was the dominant shape in microplastics. Microplastics with a size of 1 mm and less were the
most abundant (92%) size. The existence of microplastics in the investigated fish leads to
ecological and health concerns. Therefore, it is necessary to manage the entry of plastic
pollutants into the marine environment.
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Table 3. Comparison of the abundance of microplastic in the digestive tract of species belonging to the Sphyraena genus

(Sphyraenidae family)
My‘i)’) «5"9‘)9 G‘blﬁ JS 39
P (0)3 J»° °)'s) axjllao S)90 adlo (l°)f) 4.:;
References _ Abundance of Study area Total length Species
microplastics (particles per ")
individual) 9
. [T . oolw ,igS
Gholizadeh et al., 0.08 +0.02 Ay el 832.71451.9 _
2023 Persian Gulf- Bushehr (Sphyraena jello)
Hosseinpour et al., 567 £2.08 N 3e 8- gl ) cly 55
2021 R Persian Gulf- Hormozgan (Sphyraena putnamiae)
—OB 3o )8 el o5
AgharzookthEt al. 0.24 +0.08 Aebor o> 589.5 +151.7 _
Persian Gulf- Hormozgan- (Sphyraena forsteri)
Khouzestan- Bushehr
i 3,5 e
Keerthika et al., 0.66 £ 0.22 so “Thoothukudi J>1ses 55.28 £3.15 2089 7159
2023 (Sphyraena obtusata)
s> axlae lee el .
- 10.5 #5.19 O S0 3535425 ol 02 5155
Present study Oman Sea (Sphyraena genie)

VEY Sl o) ojleds YY 090 “5‘:.:;;» pole aolilad



Al ) 4 (Sodll iS5 (oS (2

s GBS TPV S slele o 5 T00 Sk
Olsreds olow S5, yizxen .(Phaksopa et al., 2021)
kel jleads zlZiul slaSudl 5, Ho I X,
Hosseinpour et al., ) <ol ool 3,155 o,Bzl>
Geis @l L as (2021; Agharokh et al., 2022
Ghattavi et al.  cw,p mls bl Slgen pol>
S 0y 5 5l plos sl pleabe 5, 2 (2019)
S e il Jlien ol G LK,

Wivgy A ol S slaSzidly
bedises ;o Sedhn, it S, asis
Liet) ol Sl 3, asd aulie £33 s lis
o bl 5, S, sbab Slsl,s @l 2019
oot plolid (K slacib 5l tin jol> Gubs
ce| eduhwe olw) Heshmati et al. (2021) s.ixs o
oad lolid la il ) 05 (3)) 9 e jo )
a5 olale s, » Wei et al. (2022) suixs 5o
o, b glls iy Lol aass B, Xiamen
Rummel et al.  s.i>5 0 000 (/. OO/YY) Slads
ool slasSidlin, (owyp 5, » 45 (2016)
B 05 Sl by Jled Sl 5 o588
Blad) by, (5, db op i ol G
5% ooliulsyge (pdigy gla Sty ogr (2 cashes
ol San ol g ganaie (oSl Glayy
D5 Sy LSy )l Rl 4y i
9 e (sl W SO lely gyan b
Clracgame 0 oDl Brae g cwnl (5,500
&s 3l .(Hosseini etal., 2020) el ob; o] o
opldl )0 Ggmile osdy 51 2L had UL 2 K0
cinb bl SCdl o) 99,9 lp (srie Wilgh oo i
0357 Sl y5iS plo iy slo] jl oglie (S,
aiilg o Jolos ol il las b ,s 4 ain el

slSdhn, o K, ol ges b des

sl ol iegh

bl 2 LSl 5 ) JIC] (godspundli
D)

S50 oldle 5155 Al )0 d9zge laSiiudly ),
GIRaiwd (pg; 9 0y (IS (K5 b 90 )0 (o) 2
Q) 0,05 30,8 (AN) ol Julis 0,5 sl S5, Lasas
Jols opdg,y SoKs, 0509 (V) sloged 9 (V) 0,05 o
QOF) 50,8 «(AY) S oY) whw (FF) Glad
OA) 055 (T Gy50 () o (V) 2T V) sla
Sl yolo G gl (S b (TA JS2) wios:
odls ool 7 b aslsl Ho e Sl 5, Gl JS
!

Jols o5 oSS, b rglandy gl 3
(0) &logad 5 (V) 0,5 ol () 0,5 50,8 «(FY) ol
(F) opi (FF) Blid ol (10y, s, .wog
e (F) 2l () 058 (V) (osle (Ar) (5SS
(VB JS) aivg (V) oo, 3 (F) (5,90 «(F)

o S, il Gl s St
e, s, wise (V) (sloged 5 (FF) ol ol
5 (0) 30,8 «(F) ol «(F) 5 sSE (Q) Blas Jols
(YC USs) wisgs () so,S

ol i 025 Slo S5, il 1elnd (L Sswdly 3 5
Sy el e p8s, s SS, b 5 (V) losed
Gt o ol b (YD JS5) 953 (V) jems 5 (V) Gl
S5 O olons 55 (8l (55 e (s ol
Se (IVF) Glas 5 (1Y) eSS, ol )
ools olarsl e ay 1,7 Ve 5l S S o,
ol i 55 G 59 I a3l @l bl o
Syl sire gylel AW (S, oS K,
2=V A=Y P>/ ) oo soslice

3 ead edely S n, o aST oA Gl
@ob; Sliho ;5 33w ol )3 Sy ge
2 b, K, cedl el a3l
olple ;o a5 55 ol (il (3,0 J>lgw plabs

VEY Sl o) ojleds YY 090 ‘lea'-?""’ pole aolilad

V&



OhlSer 5 ol 50,5

v/r/°‘ /u\%
%8

%Y
AR —_— %¥
%¥
D/U \FL
ol Bopijos Mopg gi B clogys Gl s eI S
W58 Sale Ll B s B sispe e
s, il olalad wld

! 4

(o]

LSy 33 5 (555 b ((A) ol 05 1595 alo (195 gl 40 ouis oubline (LDl 33y Slglyd duoyd 9 Ky o5 —F S
(D) ol 9 (C) pliceol Wlakad (B) aslsy JLC&! o

Fig. 3- Color variation and frequency percentage of microplastics observed in the digestive tract of Sphyraena genie (A), color
spectrum of microplastics in Fiber (B), Irregular fragments (C) and film (D)
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Fig. 4- Size categories and abundance of microplastics in the digestive tract of Sphyraena genie
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