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Abstract

The gills and mouth of the fish allow microplastics to enter the body. Microplastic
contamination of the fish body can have a variety of consequences, including increasing
toxicity and growth suppression. This research was conducted to study microplastics in fish
collected from Tobruk Bay basin. A total of 61 fish samples were caught and collected. An
icebox was used to keep and transport the samples to the laboratory. The form and size of
microplastics were discovered and examined in each gill and gastrointestinal tract of the
collected fish samples. Samples' gills and gastrointestinal tracts are separated from their bodies.
Microplastics were observed under the light microscope. The results showed that the
investigation of the gills and digestive gut revealed that all studied fishes (100.0%) were
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contaminated by microplastics. The chi-square test revealed the insignificant association
between the size of microplastics found in fish gill and digestive tract with fish species. Also,
the results showed an insignificant association between the size of microplastics in fish gill and
gut with fish size. This study recommends further research on microplastic contamination in
marine organisms and fish
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1. Introduction

Marine plastic garbage entered the water as a result of deliberate or unintentional activity on
land. Microplastics (MPs) contamination is a concern to the marine ecosystem from the tropics
to the poles[1]. This pollution has a significant impact on the Mediterranean Sea, which is a
semi-closed basin[2]. MPs can be found floating on the surface, in the water column, in
sediments, and all the way down to the deep sea[3]. MPs can be consumed by aquatic biota and
can serve as a carrier for other pollutants such as persistent organic pollutants (POPs), which
can be absorbed and concentrated from the surrounding saltwater. As a result, MPs may be
able to transport a variety of harmful substances. Pollutant transmission across the food
chain[4]. Based on their morphology, MPs can be classified into four groups. Fragments, fiber,
film, and granules are all present[5]. MPs produced by the breakdown of plastic debris can
have a wide range of negative effects on numerous marine species disturbances in the biota,
such as feeding disruptions and reproductive disruptions impairment, altered metabolism, and
interaction with other pollutants[6]. Tobruk bay basin is in the south-east of Tobruk city, which
is located in northeast Libya. Some economic activity, such as Turkish port (for fishing boats),
commercial port (for commerce ships, fishing and rescue boats), and the Cornice resort (for
entertainment), are centered on both sides of the bay. Direct sewage discharge is a problem in
the Bay basin[7].Not only does plastic trash come from plastic products like bags and bottles,
but numerous synthetic components from fishing nets are also sources of microplastics in the
marine environment[8]. MPs can clog the digestive tracts as well as hinder digestive processes
and affect nutrition absorption[9, 10]. There are increased concerns about the number of
microplastic particles in commercial fish gills and gastrointestinal tracts around the world, as
well as their impacts. However, no research has been done on the amount of microplastic found
in fish gills and gastrointestinal tracts off the coast of Tobruk. This study aimed to provide
information about the amount and shapes of microplastics found inside the gills and
gastrointestinal tract of some fish that is collected from Tobruk coast. The form and amount of
MPs discovered in each gill and gastrointestinal tract of the fish samples were investigated in
this study.

2. Materials and Methods
2.1Study area and sampling location

Tobruk Bay basin (Fig.1) lies in the south-east of Tobruk city, which is located in northeast
Libya at (longitude 23.59 and 13.06 E and latitudes 32.04 and 09.46 N). Some economic
activities, such as Turkish port (for fishing boats), commercial port (for commerce ships,
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fishing and rescue boats), and the Cornice resort (for entertainment), are centered on both sides
of the bay. Direct sewage discharge is a problem in the Bay basin. A total of 61 fish samples
belonging to different species (more frequent in the region) were collected from various
locations around Tobruk Bay basin(Sparus aurata,Sphyraena chrysotaenia,Mugil
cephalus,Epinephelus marginatus,Seriola fasciata,Oblada melanura), during the period of
April and May. 2022 . An icebox was used to keep and transport the samples to the laboratories
of Natural Resources Faculty, Tobruk University. Gills and gastrointestinal tracts were separated from
their bodies. Microplastic form and size were investigated and observed under the light
microscope (Fig. 2).

2.2 Statistical Analysis

The data were analyzed using Statistical Package for Social Sciences (SPSS Version 23,
IBMCorp., Armonk, NY). The data were analyzed in terms of frequency. Also the Pearson’s
chi-square test for contingency tables with Yates’ continuity correction were used for
comparisons between categorical variables to determine whether there were associations
between (i) the frequency of microplastic size in gills or digestive tract with fish species, and
(ii) the frequency of microplastic size in fish gill or digestive gut with fish size. The results
were presented as tabular frequency.

Figure. 1.Tobruk Bay basin

3. Results
3.1 Microplastics in fish gills and digestive gut:

The results of Table 1 revealed that all investigated fishes (100.0%) were contaminated by
microplastics. Moreover; the results showed the majority of fish gills (86.9%) were
contaminated by microplastics with size <100 pum, while only 13.1% of fish gills were
contaminated by microplastics with size > 100 um.On the other hand, the results in Table
2explored the investigation of the digestive gut and showed that all studied fishes (100.0%)
were contaminated by microplastics. Most of the fishes (98.4%) were contaminated by
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microplastics with a size >100 um; while only 1.6% were contaminated by microplastics with

a size < 100 pm.

Table 1. Microplastic contamination and its size in fish gills

Size of microplastics N( number of samples) Percentage (%)
<100 pm 53 86.9
>100 pm 8 13.1

Total 61 100.0

Table 2. Microplastic contamination and its size in fish digestive gut

Size of microplastics

N ( number of samples)

Percentage (%)

/
%

AL

N

g/-\

'i"
4

<100 pm 1 1.6
>100 pm 60 98.6
Total 61 100.0
B
r |

:‘l_'Q
.i"- -

Figure.2 Microplastic forms in gills (A= Fragment, B= Fiber, C= Film) and in digestive gut (D=
Fragment, E= Fiber, F= Film)

Copyright © ISTJ 4 gama adall Ggi>

aaanly pokall gl Aleal



LICAS=

Gl g Sisalal pgtald 3l uelll 50

ual:> dde
dudpadarll polall (Joll ()l 5350l
dpwodigll 9
2022 yuodow -28-27

A8t g o glall 40 5211 Alaall

International Scienee and Technolozy Journal ) <

The results in Table 3 explained that the highest percentage of microplastic type or form (Fig.
2) in gills was found as fragment form(32.8%), then film form(13.1%), while the other forms
and types were recorded with the lowest percentages. However, the results in Table 4revealed
that the fragment form recorded the greatest frequency (60.7%) as microplastics form in the
digestive gut of the studied fishes, followed by together fragment and fiber from with the
percentage of 16.4%, then fiber form(9.8%). While the other forms such as rope, pellet and
film, pellet, film, and fragments recorded the lowest percentage (1.6%).

Table 3. Form of microplastics which found in fish gill

Form of microplastics N ( number of samples) percentage (%)
Fiber 2 3.3
Fiber and film 1 16
Film 8 131
Film and fiber 4 6.6
Film and fragment 4 6.6
Film and rope 1 1.6
Fragment 20 32.8
Fragment and fiber 4 6.6
Pellet 4 6.6
Pellet and film 4 6.6
Rope 4 6.6
Rope and fragment 5 8.2
Total 61 100.0

Table 4. Form of microplastics in the gut of the studied fishes

From of microplastics N (number of samples) Percentage (%0)
Fiber 6 9.8

Fragment 37 60.7

Fragment and fiber 10 16.4

Fragment and film 3 4.9

Fragment and rope 2 3.3

Pellet and film 1 16

Pellet, film and fragment 1 1.6

Rope 1 1.6

Total 61 100

3.2The associations of microplastic size with fish species and size

The Pearson chi-square test in Table 5 showed an insignificant association between the size of
microplastics found in fish gills and the size of fish (x*>=0.002; P>0.05). Moreover, the Pearson
chi-square test in Table 6revealed an insignificant association between the size of microplastics
found in fish gill and fish species (x?=3.0; P>0.05).The results of the Pearson chi-square test
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showed an insignificant association between the size of microplastics found in the digestive
gut and size of fish (¥?=0.98; P>0.05) (Table 7). Moreover, the Pearson chi-square test in Table
8 revealed an insignificant association between the size of microplastics and fish species
(x*=5.18, P>0.05).

Table5. The association between the size of microplastics found in fish gill and the size of fish

Size of fish Size of microplastic

<100 pm >100 pm

N % N %
<30 cm 26 86.7 4 13.3
>30cm 27 87.1 4 12.9
Total 53 86.9 8 13.1
Chi-square test ¥?=0.002; P>0.05

Table 6. The association between the microplastic size found in gills and fish species

Fish species Size of microplastics
<100 pm >100 pm
N % N %

Sparus aurata 8 80.0 2 20.0
Mugil cephalus 8 80.0 2 20.0
Epinephelus marginatus 9 90.0 1 10.0
greater amberjack 8 80.0 2 20.0
Sphyraena chrysotaenia 10 100.0 0 0.0
Oblad melanura 10 90.9 1 9.1
Total 53 86.9 8 13.1
Chi-square test ¥?=3.0; P>0.05

Table 7. The association between the size of microplastics found in the digestive gut and the size
of fish

Size of fish Size of microplastics

<100 pm >100 pm

N % N %
<30 cm 0 0.0 30 100.0
>30cm 1 3.2 30 96.8
Total 1 1.6 60 98.4
Chi-square test »?=0.98; P>0.05
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Table 8. The association betweenthe microplastic size in gut and fish species

Fish species Size of microplastics

<100 pm >100 pm

N % N %

Sparus aurata 1 10.0 9 90.0
Mugil cephalus 0 0.0 10 100.0
Epinephelus marginatus 0 0.0 10 100.0
greater amberjack 0 0.0 10 100.0
Sphyraena chrysotaenia 0 0.0 10 100.0
Oblad melanura 0 0.0 11 100.0
Total 1 1.6 60 98.4
Chi-square test 1?=5.18, P>0.05

4. Discussion

Microplastic can be mistakenly consumed by marine biota, such as fish. Microplastics can be
consumed in two ways: directly and indirectly. Plastic particles are directly swallowed by fish
when they are unable to distinguish between their prey and plastic. When the fish ingested
plastic that was already polluted inside their prey's body or adhered to their prey's body, this is
known as indirect contamination[11]. The following microplastic forms such as fragment,
fiber, film, pellet, and rope were detected in the gills and gastrointestinal tracts of the collected
fish from Tobruk Bay basin. The overall results in Tables 1 and 2revealedthat microplastics
infected all the investigated fishes (100.0%). Microplastic contamination in the gastrointestinal
tract of commercial fish inTobruk Bay basin can be significantly connected tothe depth and the
fish habitat where they feed[12]. Fish intake of microplastics and the presence of microplastic
particles in seawater had no effect on fish-eating behavior. The size of the microplastic had an
impact on the amount of microplastic discovered in the gastrointestinal system. The smaller
the microplastic, the more the fish swallow it. The fish can distinguish and avoid certain sizes
of microplastic[13].A large amount of microplastic particles are accumulating inside the fish
body, on the other hand, can clog the digestive tract, disrupt digestion, and hinder absorption
processes[14]. Microplastic particles in the digestive tract can potentially alter a fish's appetite
or transport chemicals[15].The results in Tables 3 and 4 explained that the fragment(32.8%) is
the most common form of microplastic found in fish gills, followed by the film form(13.6%)
in gills. Also, the fragment form recorded the highest frequency (60.7%) of microplastic form
in the digestive guts of the examined fishes, followed by combined fragment and fiber forms
(16.4%), and then fiber form(9.8%). The high frequency of fragment was also reported by [16]
and they explained that the microplastics in the gill and gastrointestinal tract of canting
groupers are mostly found in the form of fragments. The lowest frequencies were found in
rope, pellet, and film forms. The fragmentedform of microplastics is derived through the
decomposition  of  plastic  trash  through  photolysis  or  biodegradation
mechanisms[17].Microplastic fibers are made from waste from the textile industry or various
synthetic materials found in fishing rods and nets[5].The chi-square test revealed an
insignificant relationship between the size of microplastics discovered in fish gills or digestive
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gut and the size of the fish. Furthermore, the chi-square test demonstrated an insignificant
relationship between the size of microplastics discovered in fish gills or digestive gut and fish
species. Microplastic concentrations in the gastrointestinal tract of hardhead catfish rose
dramatically with increasing body length, according to prior research. In comparison to the sole
published study, and found increased quantities of microplastics in the stomachs of southern
flounders [18]. Because microplastics may emerge indirectly from their prey or accidently from
the water column, an ambush feeding behavior may contribute to the apparently random nature
of microplastics of various sizes. In addition to the foraging guild, at least one study found that
greater tropic levels have higher levels of microplastics[19].Microplastic burdens in the
environment and in fish may vary throughout time scales, and evidence of seasonal changes
has already been discovered[20].Size limitations, one of the most frequent fisheries
management technigues, are based on length. The needing to start addressing characteristics
within species, such as length, that are connected to microplastic burdens, and how such aspects
may be considered for natural and managed populations given that we know most fish species
ingest microplastics[21]. This study recommends further research on microplastic
contamination and ingestion in marine organisms and fish.
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