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ARTICLE INFO ABSTRACT

Avrticle History: Microplastic fragments were collected from fish stomachs collected from
Received: Jan. 11, 2026 selected stations at the middle part of the Shatt al-Arab River, including
Accepted: March 14, 2026  Al-Najibiyah, Al-Dakir, Al-Ashar, and Al-Baradhiyah, from November
Online: March 29, 2026 2021 to August 2022. Three types of plastic forms were extracted from
the guts of fish: 1-fibers, 2- fragments, and 3- films. Nine colors of plastic

were extracted from the guts of the studied fishs: transparent, brown,

Keyv_vords: green, white, red, black, blue, yellow, and purple. The highest occurrence
Plastic fragments, A - ; .

Plastic was red plastic pieces, which were the m_ost abundant, formmg 20 pieces
Color ' in autumn, whereas green and black plastic were not recorded in summer.

Moreover, purple was the most abundant in spring and winter, and yellow
in autumn, winter, and spring. The benefit of colors was added for the
diagnosis of microplastics. Red fibers were the most abundant type of
plastic, and were recorded in autumn. The lowest type was yellow
fragments, and only one fragment was recorded.

INTRODUCTION

The impact of a contaminant on the base of the food web can have far-reaching
implications for the trophic structure and ecosystem performance. The effects of
microplastic exposure on young planktivorous fish were investigated (Acanthochromis
polyacanthus) (Critchell & Hoogenboom, 2018). The amount of plastic contamination
was also determined by analyzing the gastrointestinal contents of the resident fish
assemblages (Mertinez et al., 2021). The color distribution of the fibers was mainly
black (40%), blue (19%), red and white (14%). SEMimages represented the surface
morphology, while the elemental composition of the fibers was studied using EDX
spectra (Widianarko & Inneke, 2018). Internal abrasions and obstructions, behavioral
abnormalities, decreased food assimilation, reproductive failure, and even death are
common outcomes of fish exposure to microplastics (Alice et al., 2018). Microplastics (5
mm) have been detected in various fish species in most marine settings. However, they
are essential for figuring out how microplastics move through food webs (Hamed,2020).
The removal of this plastic is detrimental to ecology. Only 16 percent of plastics are
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Fish ingestion
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recycled; while the rest are burned or dumped in landfills (Chaudhary & Garg, 2023).
Thus, between 1950 and 2018, the use of plastics increased by approximately 180 times.
An estimated 400.3 million tons of plastic were produced globally by 2022. Therefore, it
Is anticipated that the plastic output will rise rapidly in the future (Rafey & Siddiqui,
2021). The microplastics in fish guts ranged in length from 0.04 to 1.25mm on average,
which is the same length that was discovered by Kadhum et al. (2020). The red color of
the plastic predominated in the rest of the colors; the largest amount of plastic waste was
at the Dakir and Al-Ashar stations, accounting for 43.40% of the total number of plastics
(Al-Zawar et al., 2023). Plastic pollution has emerged as a significant environmental
crisis, that poses profound threats to ecosystems, human health, and biodiversity. Since
the mid-20th century, the widespread use of plastic has resulted in a dramatic rise in
plastic waste, and biodiversity. Since the mid-20th century, the widespread use of plastic
has resulted in a dramatic Increase in plastic waste, especially in marine settings.
Accumulation of plastic garbage poses a serious threat to marine life, ecosystems, and
communities worldwide. Convenience and consumerism have fueled the increasing use
of single-use plastics, which has resulted in excessive production and disposal, raising
pollution levels worldwide (Al-Fares & Al-Zaidan, 2025). Among the studies that
addressed plastic in the waters of the Shatt al-Arab are the following: Hussein et al.
(2022), Al-Zawar et al. (2023), Al-Fares and Al-Zaidan (2025), Al-Shamary et al.
(2025), Hussein (2025) and Sadiq and Al-Hejuje (2025).

The studies aimed to identify the colors of plastic materials that fish eat while
feeding in the Shatt al-Arab water.

MATERIALS AND METHODS

From January 2022 to December 2022, quarterly missions were conducted to
collect water and fish samples from four stations in the middle section of the Shatt al-
Arab River. According to the map in Fig. (1), Al-Najebia (Station 1) is located within
coordinates of E 047 45.930 N 30 34. 766; Al-Dakier (Station 2), coordinates E 047
50.223 N 30 32.1051 Al-Ashar (Station 3) E 047 50.830 N 30 30.923, and Al-Bradieyha
(Station 4) coordinates E 047 51.693 N 30 30.142. Fish samples were collected using two
methods: cast nets with mesh sizes of 22 and 3*3. c¢cm, and electrofishing. Fish were
classified according to Fischer and Bianchi (1984) and Kuronuma and Abe (1986) and
positions of the field stations were determined using GPS type V.10.1 (Fig. 1).
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Fig. 1. The Four Sampling Stations in the Middle Section of the Shatt al-Arab River

1. Examination and Measurements of Plastic Particles

Ninety-five percent of plastic produced worldwide are composed of common
microplastics, such as poly ethylene terephthalate (PET), polyvinyl chloride, nylon,
polyethylene, polypropylene, and polystyrene. By getting into the food chain and serving
as carriers of various pollutants that prefer plastic surfaces. these microplastics have
detrimental effects on ecosystems (Lagarde et al., 2016).

Microplastic Identification and Detection of Microplastics

The samples were visually screened for microplastics using a binocular
stereoscope (Stemi 2000 Zeiss, maximum magnification Pl 10x23). Fourier-Transform
Infrared Ray (FTIR) polymer identification spectroscopy is a fingerprinting technique
commonly used to identify polymeric particles. The distinctive spectrum that
differentiates plastic particles from other organic and inorganic particles makes it easy to
characterize carbon-based polymers with various bond compositions (Loder et al., 2015).
The apparatus was used at the University of Basra's /Department of Chemistry, College
of Science. The plastic materials consumed were assessed using a Swiss-made Projectina
microscope (CH-9435 Heerburg) (Plot 1). Statistical analysis was conducted using the F-
test program past3.
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2. Approval Statement
The study was conducted in cooperation with the laboratories of Basrah University
and approved under Ethical Approval No. 2.VET.2021.2.

—

Plot. 1. Device Projectina to Examine and Enlarge Plastic Particles

RESULTS AND DISCUSSION

The colors of plastic are the only thing that attracts fish to eat, especially the
bright colors that are high in the river, since they consider them edible things that satisfy
their hunger (Pegado et al., 2018). In the present study, nine colors of plastic materials
were detected that were swallowed by fish while eating. While green color was present in
five plastic pieces in both autumn and winter, no plastic pieces appeared in summer. The
largest number of plastic bits was observed in autumn, reaching 15, 7, 7, 20, 10 and 2 in
transparent, gray, white, red, blue, and purple colors, respectively. The highest number of
black plastic pieces was also recorded in the fall, reaching six pieces, and one piece in the
summer season, which was yellow (Fig. 3). In the present study, the red color of the
plastic was recorded in 20 pieces, followed by the transparent color in 15 pieces at the
four stations. This may be because transparent color was the most abundant in the rivers.
These colors are derived from plastic packaging materials of all kinds, paints, fishing
lines, and clothes, especially at the Al-Dakir station, which is densely populated and an
anchorage of repaired boats. As for the red color, it tends to be due to the abundance of
dyes, plastic bottles, nylon packaging materials, and household utensils that lines, and
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clothes, especially at the Al-Dakir station, which is densely populated and anchorage of
repaired boats. The red color, tends to be due to the abundance of dyes, plastic bottles,
nylon packaging materials, and household utensils that are attractive to the fish, so the
fish devours and swallow them as if they were food (Anderson et al., 2018; Andrade et
al., 2019). Piranha fish and other serrasalmids with various eating patterns consume
plastic debris. The first study documented the presence of plastic pollutants on freshwater
fish in the Amazon. The majority of the plastic particles were black, blue, red, white, and
transparent particles were also observed. The color of the plastic varies during this
season, with red being the most preferred. This may be because fish swallow red threads
since they resemble their prey, which is consistent with the finding of Smith (2018). In
his study on plastic ingestion by the fish species Scyliorhinus canicula, which was
captured in the North Sea, the percentage of red color was 33.3% of the total number of
plastics consumed. Autumn IS also the most
common time for the spread of brightly colored plastics because of the abundance of
organic and mineral materials exposed to environmental conditions such as solar
radiation, physical erosion, and biological processes (He et al., 2018; Fahrenfeld et al.,
2019). Mechanical holes were also found in the surface of industrial organic materials, as
many sewage materials were found at all stations during the fall, accompanied by solid
plastic materials, which are sometimes attributed to harsh conditions and the increase in
the human activities, which lead to their decomposition in the long term, and they remain
polymeric materials until their constituents were identified through analysis. Significant
differences (P<0.05) between the plastic hues during the study period between the
stations were revealed by the statistical test (F-test) results, and are illustrated in Fig. (2).
Plastic paints ingested by fish during study seasonal consist of nine colors. It is noted that
the red color of the plastic is the most common, with 45 pieces of plastic used, and this
color may attract fish as bait. This is the same conclusion that Bahri et al. (2020) reached
during his study on identifying plastic particles in fish Oreochromis mossambicus in the
Talo River, Indonesia.
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Red was the most frequent color, accounting for 30.20% of the total plastic
consumed during the study period, with a total of 45 samples (Fig. 3). This may be due to
the frequent use of red-colored fishing nets and lines, as all red plastic pieces were fibers.
This result is consistent with the findings of Martinez et al. (2021). They investigated
metal pollution and microplastics in freshwater tilapia (Oreochromis niloticus) from a
central Mexican reservoir. Black was the predominant color, accounting for 42% of the
total plastic. They attributed this to the preference of fish for ingesting it because of its
similarity to food or prey. The results of the F-test showed significant differences
(P<0.05) between the colors of plastic during the study season. Table (1) shows the types
of plastic that were diagnosed during the present study, along with the types of fish that
consumed plastic. Captodon zillii is a fish species that eats more types of plastic than any
other fish. In the present study, plastic fibers predominated over other types of plastic at
all study stations. This is probably due to the increased dumping of plastic waste into the
river, including fishing lines, clothing threads, and dyes, fishing nets. The results of the
study showed a clear dominance of plastic fibers, representing 56% of the total number of
plastics, amounting to 83 samples, followed by plastic fragments, representing 37% of the
total number of plastics, amounting to 55 samples, and plastic films, representing 7% of
the total number of plastics, amounting to 11 samples. This result is consistent with that
of Forrest and Hindell (2018). In their study on the ingestion of plastics by fish intended
for human consumption in remote South Pacific islands, plastic fragments were
dominant, representing 60%. They attributed this to the exclusion of the methods used for
some smaller and more difficult to identify elements, such as fibers and transparent films.
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Table 1. The Types of Fish and the Number of Pieces of Plastic they Ingested During the
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Additionally, the widespread occurrence of microplastics in the environment and
subsequent penetration of aquatic food webs may pose a serious threat to organisms. This
study provides baseline data and a framework for further investigation of microplastic
contamination in estuaries. The variation between seasons is due to the distribution of
plastic in rivers and may sometimes be attributed to recent climate changes, which may
be attributed to the primary productivity in autumn and winter, as Muhammad et al.
(2021) highlighted in their study on the primary productivity of plankton in the northern
part of the Shatt al-Arab. They stated that the highest value of primary productivity was
recorded in April and the lowest value was recorded in July, which led to the availability
of nutritional elements in the environment and the availability of nutrients in large
quantities during autumn and the flourishing of phytoplankton, which led to fish
consuming plastic during this season and the following seasons. It was also found that
the largest amount of plastic waste was at the Al-Dakir and Al-Ashar stations owing to
their high population density and industrial activity, which confirms the pollution of the
tributaries near the selected stations with plastic waste that ends up in Shatt al-Arab. This
was confirmed by Kyork (2016) in her study on plastic particles in the Shatt al-Arab and
also shown in Table (2). The present study illustrates the distribution of plastic types and
colors across the study seasons of the caught fish. It is also noted that C. zillii fish are the
fish that eat the most plastic of all kinds during the seasonals study, and that red is the
dominant color of plastic. This is consistent with the study of Rizki et al. (2020) from his
studies, it can be inferred that the Tallo River tilapia fish contained 37 microplastic
particles. The microplastic structures discovered were pieces and lines. Microplastics
were identified as purple, black, blue, red, and brown. The microplastic diameters ranged
from less than 1mm to 1.00- 4.75mm. It is important determine that plastic colors,
especially red, brown, and transparent, attract fish as food which is consistent with Moyle
et al. (2023) in his study in the Shatt al-Arab River. The author noticed widespread
plastic waste, especially the bright colors in the waste, and the attraction of some fish to it
as food. The plastic pieces are distributed according to their colors, and it is noted that the
red color is the most abundant among the plastics (Fig. 4). This is the same thing that
researchers found during their study of plastic in Shatt Al-Arab.

Table 2. Fish Species that Ingested Colored Plastics; Their Colors, and the Seasons

Fish Plastic number Plastic color seasons Num
species fibers | film |frag |T |B |[W|R |B|P |Y |B |G ber
S ment [ra |ro|hi|e |lujur]|el|la]re of
s d speci
es
C.zillii 4 2 1 1|1 1]2 2 1 summer |7
C.carpio 2 1 1 2
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Fig. 4. Colors of Plastic Materials Consumed By Fish During the Period from November

2021 to August 2022 in the Shatt Al Arab River

Distribution of plastic materials in the Shatt al-Arab over the last few years has
been a major environmental issue. This can be attributed to the fact that they are present
in the water where they sometimes float on the surface. Besides, the decreased release of
the Shatt al-Arab and other climate related factors like high rate of salinity, high rate of
evaporation and high temperature that are not within the normal ranges of the climatic
conditions have also contributed to the degradation and dispersion of the plastic
materials. These circumstances promote the disintegration of plastics into smaller
fragments and the expansion of the same within the water body. Plastic particles of color
tend to attract fish, which confuses them as a food item and this could be very dangerous
when consumed by fish. This is also a possible hazard to the human beings by consuming
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contaminated fish. Mohamed et al. (2021) made similar observations when researching
on the estuary of the Kaling River in Malaysia. FTIR analysis was used to identify
several plastic polymers such as thermoplastics, polyvinyl chloride, polyethylene
terephthalate, polyethylene, nylon, and silica (Fig. 5).

Fig. 5. The Examination of Plastic Polymers Using FTIR Technology

CONCLUSION

We infer that the existence of these colors reveals that there are microplastics in fish
food, which gives evidence to the presence of plastic contamination in the Shatt al-Arab
River. These colored particles can serve as fish bait because they look like some food
found in nature. We thus advise that fish must be comprehensively cleaned upon capture
and subjected to a thorough inspection in order to eliminate any form of plastic
contamination since the contaminants could be hazardous to the human health.
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