PRESENCE AND ABUNDANCE OF MICROPLASTICS IN BENTHIC ORGANISMS FROM SOME NIGER DELTA, NIGERIA COASTAL RIVERS

ABSTRACT
Presence and abundance of microplastics in benthic organisms from some Niger Delta, Nigeria Coastal Rivers were investigated. This study was carried out using 120 samples each of Crabs, Periwingles, Oysters, Sea Stars, Shrimps, Lobsters, Crayfish Samples, all from Bonny, Qua Iboe, Forcados, Oluwa, Imo, Benin and Benue (control) Rivers respectively, and divided into seven groups. Triplicate samples of each benthic organisms were individually crushed with the aid of a kitchen mortar, and preserved in 96% ethanol, digested and microplastics presence and abundance examined with the aid of a dissecting microscope. Result showed 100% microplastics presence in all benthic organisms studied, although the abundance varied by organism and sampling location, with an average of 1.68±0.58 Mp particle /organism. The most abundant microplastics observed were pellets (20.19%) and fibres (66.15%). Most of the observed microplastics were black in clour, with sizes smaller or lesser than 2mm. Microscopic analysis reveals polystyrene (PS) (79.72%) and polyethylene (11.23%) as the most dominant type of polymers present in the benthic organisms. The result also reveals Sea Stars, having a microplastic abundance of 6.00±2.65 Mp particle /organism as showing a higher potential for accumulating microplastics than other benthic organisms studied in this research. The human health impacts of the consumption of these benthic organisms polluted by microplastics may have serious consequences. Therefore, urgent steps must be taken to address the alarming spread of Microplastics in the aquatic system; especially in the coastal areas of Niger Delta, Nigeria.
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1. INTRODUCTION
Microplastics Pollution (Mp) has become an alarming environmental issue globally. The durability of plastics which is high, resistance of plastics to degradation, together with high consumption of plastics and low volumes of recycling are some factors that have made plastics to continuously gain increase in the environment (Plastics Europe, 2017).
It has been established that most plastics resist biological breaking down, however, they can be broken bit-by bit via mechanical actions. Upon the exposure of plastics to ultraviolet radiation, to the oxidative properties of the atmosphere, and to the hydrolytic properties of seawater, plastics become soft and breaks into pieces that are smaller until they become microplastics (0.1-5000µm) (Lusher et al., 2015; Sommer et al., 2018).
The impacts of environmental weathering brings about breaking down of plastics in which long chain polymers are degraded into smaller ones. Chemical reactions, ultraviolet radiation, and heat are some weathering mechanisms inclusive of abiotic breaking down that lead to the degradation, chemical oxidation or fragmentation through mechanical stress of plastics (Aragaw, 2020).
Enzymatic processes and biological disintegration, which results to fragmentation of plastics into pieces are examples of biotic breaking down mechanisms of plastics (Zhang et al., 2021).
Plastic waste degrades very slowly according to researcher Chamas et al. (2020). They explained that the decomposition of a 1milimeter (mm) thick plastic takes several decades to a hundred years, depending on its chemical content and environmental conditions. The decomposition at a point brings about small pieces. Plastic fragments less than 5mm in size are termed “microplastics” (MP). Some studies have the opinion that a separate term “nanoplastics” (NP) should be for particles of plastics that are less than 100nm in diameter (Hirt and Body-Malapel, 2020; Yee et al., 2021).
There has been almost no hiding place for microplastics. This is because of its global distribution and presence in different environments and locations that are far or near. There has been reports of microplastics in the marine environment, freshwater systems such as rivers and lakes (Eerkes-Medrano et al., 2015), terrestrial systems (sludge and soil), air and dust (Dris et al., 2017).
Microplastics (MPs) have the potential to spread rapidly with wind and water because of their sizes. As a result, Microplastic particles are found in soil, air, water, polar ice, in the depths of the sea, and in living organisms (Fackelmann and Sommer, 2019).
The physical properties of microplastic (MP) include shape and size, shear strength, elasticity and surface charge of the particles. Microplastics by shape are divided into fibers, granules, fragments, grains and foams. MP has a very high surface to volume ratio. This makes particles of microplastics roomy adsorbents of pollutants and microbes (Wright et al., 2020).
It is reported by Mattsson et al. (2018) that, the high surface/ volume ratio of microplastics, reactivity, curvature and small size enable different biological distribution and uptake rates. This makes microplastics dynamic in the environment, effecting bioavailability of microplastics. As a result of the accumulation tenacity of microplastics which is high, it provides a medium of transportation for contaminants as well as being a source of potential contaminants themselves (Abbasi et al., 2018). 
It is documented that, the sink for Microplastics (MPs) that is recognized as the largest is the open ocean. The quantity of plastic substances that enters the marine environment are much. It is also estimated to be between 4 and 12 million metric tons yearly. It is worthy of note that, Microplastics can be transported through hundreds and thousands of kilometers, and pollute relatively distant locations and gather along strandlines, in the open ocean and on the seafloor (Jambeck et al., 2015).
As a result of ecotoxicological risks, microplastics constitute to humans, aquatic and organisms in the soil, great concern. The taking in of microplastics by species can lead to biological accumulation and magnification through the food chain. Organisms that live in water can comfortably take in microplastics (particles less than 5mm in size) (Egbeocha et al., 2018). 
The effects of microplastics on bivalves has been documented. Sediments provides a habitat for several species in the aquatic environment, and microplastics have been reported to be more abundant in benthic organisms and affect the benthic biota (Karlson et al., 2017). Mussels which represents the benthic filtering organsims has been documented to accumulate chemical pollutants and thus provide information on the concentration and bioavailability of seawater pollutants (Beyer et al., 2017; Franzellitti et al., 2019; Moreschi et al., 2020).
Nigeria is one of the countries of the world that has great challenge with Microplastics pollution. Enyoh et al. (2019) posited that plastics are abundant in fresh land water systems in Nigeria, often received from cities through surface run off.
Microplastics pollution is creating unpleasant effects in the coastal environment. The need to adequately examine the presence and abundance of microplastics in benthic organisms from some Niger Delta Coastal Rivers cannot be underestimated.
Because of the impacts of microplastics on the aquatic ecosystems and human health, microplastics are now threat receiving global attention (Nwonumara et al., 2021).
The available knowledge on the adverse effects of consumption of seafoods containing Microplastics, however, is limited and further research is required (Lusher and Hollman, 2017). This study is aimed at investigating the presence and abundance of microplastics in benthic organisms from some Niger Delta Coastal Rivers
2. MATERIALS AND METHODS
2.1 Sources of Materials
The Benthic organisms (crabs (Brachyura), periwinkle (Catharanthus roseus), oysters (Ostreidae), sea stars (Asteroidea), shrimp (Caridea), lobsters (Homarus) and crayfish (Cambarus)) were obtained from the following selected Rivers: Bonny River (River State), Qua Iboe River (Akwaibom State), Forcados River (Delta State), Oluwa River (Ondo State), Imo River (Imo State), Benin River (Edo State) and River Benue (Benue State) (as the River used for control).
2.1.1 Equipment
Centrifuge (Model 800D Newlife Medical Instrument England), Microscope (Olympus USA), Refrigerator (LG).
 2.1.2 Apparatus, Reagents and Chemicals
2.1.2.1 Apparatus
Petrich dishes, pipette, fishing nets, plastic rubbers, stainless steel sieve, glass jar, whatman filter membranes.
2.1.2.1 Reagents and Chemicals
Analytical grade reagents were purchased from reputable chemical companies. Some of the reagents include KOH (Analytical grade, UNICHEM®), ethanol, Sodium Chloride, Zinc Chloride.
2.2 The Research Area
The research was carried out in the Coastal areas of Niger Delta, Nigeria encompassing the following Rivers and States: Bonny River (River State), Qua Iboe River (Akwaibom State), Forcados River (Delta State), Oluwa River (Ondo State), Imo River (Imo State), Benin River (Edo State) and River Benue (Benue State) (the State/River used for control).
The Niger Delta Region of Nigeria is reported to be one of the regions of Nigeria that is heavily populated, vast and rich in oil and natural gas resources. The region which is documented to have more than twenty thousand square kilometers (20,000 km2), hosts about  twenty five percent (25%) of the total population of Nigeria. The region falls within the tropical rain forest zone of Nigeria. About 2,370 square kilometers of the region area consist of creeks, estuaries, rivers and swamps (Evode et al., 2021).
The Niger Delta Region is described as the delta of the Niger River where the river empties itself into the Gulf of Guinea (Zhang et al., 2021).
The Niger Delta Region has faced environmental degradation that is considered significant. This is as a result of crude oil spillage, pollution, etc (Kpakol et al., 2023).
Benue state (River Benue) was used as the state for control. Benue state is found in east-central Nigeria. It is largely an agricultural region, known for its rich soil and fertile plains, particularly along the Benue River (Fackelmann & Sommer, 2019).
Benue state created in the year 1976, also known as the “Food Basket of the Nation” is a wooded Savanna region with various ethnic groups, such as Tiv, Igede, and Idoma. Benue has a landmark of about thirty four thousand, fifty nine square kilometers (34,059km2).
2.2.1 Location
The Niger Delta Region is located within nine coastal southern states of Nigeria. The states are Ondo, Abia, Imo, Rivers, Akwa Ibom, Cross Rivers, Edo, Bayelsa and Delta. Niger Delta area in Nigeria is situated in the Gulf of Guinea between longtitude (5.050E -7.170E) and latitude (4.150N – 7.170N) (Abbasi et al., 2018). 
2.2.2 Climate
The climate of the Niger Delta Region of Nigeria is majorly two distinct seasons which are the dry and wet seasons. The wet season spans from March to November, with peaks in July and September. The dry season spans from December to March. Niger Delta region normally has a brief, dry period in August, often referred to as “August break”. The area has an annual rainfall of about 4500mm and an average temperature of 270C (800F) (Lusher, 2015).


2.2.3 Map of the Study Area
The below is the map of the Niger Delta Region, showing the research states.
[image: C:\Users\OWNER'S PC\Desktop\PhD Materials and work\PhD Thesis Materials\Map-of-Niger-Delta-Showing-States.png]

Figure 1: Map of the Niger Delta Region of Nigeria, showing the Research State
(Source: Oweikeye, 2017)
3.2.3 Map of the Study Area (Continue)
The below is the map of Benue, showing the control research state.

[image: C:\Users\OWNER'S PC\Desktop\PhD Materials and work\PhD Thesis Materials\The-map-of-Benue-State-and-the-23-Local-Government-Areas-showing-local-governments-and (1).png]
Figure 2: Map of Benue State, showing the control sampling site
(Source: Choumbou, et al., 2021)

2.3 Economic Activities of the Niger Delta People
The major sources of livelihood for the Niger Delta people are farming, fishing and trading.

2.4 Experimental Design
The study was carried out, using seven (7) aquariums of 1,500 gallon each. The 7 aquariums were: aquarium 1 (River Benue samples for Benthic organisms), aquarium 2 (Bonny River samples for Benthic organisms), aquarium 3 (Qua Iboe River samples for Benthic organisms), aquarium 4 (Forcados River samples for Benthic organisms), aquarium 5 (Oluwa River samples for Benthic organisms), aquarium 6 (Imo River samples for Benthic organisms), aquarium 7 (Benin River samples for Benthic organisms).
The aquariums were respectively coded NCB, BRSB, QRSB, FRSB, ORSB, IRSB, BERSB, Aquarium 1 (NCB) (River Benue samples for Benthic organisms) which served as control, and other aquariums received soil with no microplastics in them. 
One hundred and twenty (120) samples of each organism were obtained from each of the rivers (that is to say, 120 samples of crabs, 120 samples of periwingle, 120 samples of oysters etcetera (etc) were obtained). The benthic organisms samples were divided into 7 groups. 








2.4.1 Samples Collection
Benthic organisms samples were obtained from some Rivers in the coastal Region of Niger Delta, Nigeria. The Rivers were Benin River, Bonny River, Qua Iboe River, Forcados River, Oluwa River, Imo River and River Benue (which served as the control).
The method of Doherty et al. (2024) was followed in the collection of benthic organism samples, with slight modifications. The Benthic organisms were obtained from each of the river’s sediments using a Van Veen grab at 30cm depth  into large, open plastic rubbers, and were transported alive from the various states to BGI Laboratory in Port Harcourt, Rivers State. 
A distance of 5 meter was maintained in between the different collection points.
With respect to the transportation of sample organisms, a portion of the river water and sediment were transferred to some containers. Some ice blocks were added to the water to ensure it is cool. The containers were shaded to prevent overheating. The containers were kept out of direct sunlight. Also, in order to reduce stress on the organisms, the sample containers were covered with dark cloths.
The water in the containers was changed every two hours with fresh, Oxygenated water. This was done for far distant states, to bring about aeration. Ice blocks were also placed outside the containers.
The organisms upon arrival at the laboratory, were immediately transferred to a holding tank. This was done to remove excess contaminants. The organisms were then observed carefully, for any sign of stress or disease. Thereafter, the samples were transferred to their respective aquariums, firstly, allowing them to get acclimatized.
Triplicate samples of the benthic organisms were separately analyzed for microplastics presence and levels.
2.4.2 Samples Preparation 
The various samples were carefully prepared after collection.
2.4.2.1 Preparation of Benthic Samples
Triplicate samples of the  benthic organism (crabs, periwinkle, oysters, sea stars, shrimp, lobsters and crayfish) were individually brought out, rinsed with distilled water to remove any contaminants attached. Their species were identified based on morphology according to the detects of Mangale and Kulkami, (2013). The triplicate samples were individually crushed with the aid of a kitchen mortar, and preserved in 96% ethanol. 
2.5 Investigation of the Presence/ Levels of Microplastics in Benthic Organisms
The method of Lusher et al. (2017) was followed in carrying out organic tissues digestion. Each of the samples was placed in a clean 500ml glass beaker, and 180ml of 10% (m/v) KOH solution and 100ml of 30% H2O2 were added until the sample was submerged completely. Each beaker was covered with aluminum foil and placed in an oven. The samples were then incubated at 600c for 24 hours to digest the organic matter.
Digested samples of benthic organism were passed through a 38-µm sieve. Whatman filter membranes (0.8 µm) was used to filter materials that passed the sieve. The membranes were allowed to dry at 600c for 12 hours using an oven. A microscope was then used to examine the samples for the presence and abundance of microplastics.
Particles that were suspected to be microplastics were placed in a glass petri dish. It was needful to ascertain these particles. Therefore, using a hot-needle test, the particles were identified. This confirmation was reached seeing the plastic materials melted and shrink when heat was applied. According to their length, shape and colour, the microplastics were identified.
In order to reduce (minimize) the contamination of the samples, the following quality control measure were employed: the usage of glass equipment, using distill water to rinse all equipment, carrying out microplastics test on the distilled water, and laboratory coat wearing.
Furthermore, filter membranes were placed in three petri dishes on the work table to act as controls for airborne microplastics. When these filter memberanes were viewed under a microscope, no microplastics were observed. As a result of this, there was an assumption of minimal plastic risk contamination. 
2.6 Statistical Analysis
Statistical package for the Social Sciences (SPSS) was used to determine the differences among treated and control groups. Comparison among groups were done using one way ANOVA. Significant differences between control and treated were assessed by the least significant difference (LSD). All data were expressed as mean ± Standard error of the mean; p- values less than or equal to 0.05 were considered to be significant (Kpakol et al.,2023).
 


3. RESULTS 
3.1 Presence / Abundance of Microplastics in Benthic Organisms From Bonny River
Table 1 below clearly shows the presence and abundance of microplastics in Crabs, Periwinkle, Oysters, Sea Stars, Shrimps, Lobsters and Crayfish from Bonny River.
Microplastics were discovered in all benthic organisms sampled from the Rivers. Their abundances are at different degrees.
Table 1: Presence / Abundance of Microplactics in Benthic Organisms From Bonny River
	                                                                 LOCATIONS

BENTHIC
ORGANISMS                        BRS                                          NC

	Crabs 
(Mp particle                          2.33±1.15                                1.67±0.58
Per organism) 

Periwinkle                               1.68±0.58                                2.67±0.58
(Mp particle
Per organism)

Oysters                                    2.68±0.57                                3.00±1.00
(Mp particle
Per organism)

Sea Stars                                 3.68±0.58                                 3.67±0.58
(Mp particle
Per organism)

Shrimp                                    2.30±0.58                                  3.32±1.53
(Mp particle
Per organism)

Lobsters                                   2.69±0.55                                  2.00±0.01
(Mp particle
Per organism)

Crayfish                                    2.62±0.58                                  3.66±1.14
(Mp particle Per organism)


Values are means of triplicate determinations ± standard deviation. BRS = Bonny River Samples. NC = Normal Control
3.2 Presence / Abundance of Microplastics in Benthic Organisms From Qua Iboe River
Table 2 below clearly shows the presence and abundance of microplastics in Crabs, Periwinkle, Oysters, Sea Stars, Shrimps, Lobsters and Crayfish from Qua Iboe River.
Microplastics were discovered in all benthic organisms sampled from the Rivers. Their abundances are at different degrees.
Table 2: Presence / Abundance of Microplactics in Benthic Organisms From Qua Iboe River
	                                                                 LOCATIONS

BENTHIC
ORGANISMS                      QRS                              NC

	Crabs 
(Mp particle                       3.67±0.58                     1.67±0.58
Per organism) 

Periwinkle                           3.34±1.53                     2.67±0.58
(Mp particle
Per organism)

Oysters                                 3.31±0.58                     3.00±1.00
(Mp particle
Per organism)

Sea Stars                               3.03±1.72                      3.67±0.58
(Mp particle
Per organism)

Shrimp                                  3.31±2.31                         3.32±1.53
(Mp particle
Per organism)

Lobsters                                3.00±1.00                       2.00±0.01
(Mp particle
Per organism)

Crayfish                                  2.50±1.53                       3.66±1.14
(Mp particle Per organism)


Values are means of triplicate determinations ± standard deviation. QRS = Qua Iboe River Samples. NC = Normal Control

3.3 Presence / Abundance of Microplastics in Benthic Organisms From Forcados River
Table 3 below clearly shows the presence and abundance of microplastics in Crabs, Periwinkle, Oysters, Sea Stars, Shrimps, Lobsters and Crayfish from Forcados River.
Table 3: Presence / Abundance of Microplactics in Benthic Organisms From Forcados River
	                                                                 LOCATIONS

BENTHIC
ORGANISMS                           FRS                  NC

	Crabs 
(Mp particle                          3.00±1.00              1.67±0.58
Per organism) 

Periwinkle                                4.00±1.73         2.67±0.58
(Mp particle
Per organism)

Oysters                                      3.68±0.58        3.00±1.00
(Mp particle
Per organism)

Sea Stars                                     2.98±0.01             3.67±0.58
(Mp particle
Per organism)

Shrimp                                        2.00±1.00      3.32±1.53
(Mp particle
Per organism)

Lobsters                                       3.66±2.04      2.00±0.01
(Mp particle
Per organism)

Crayfish                                        4.32±0.58      3.66±1.14
(Mp particle Per organism)


Values are means of triplicate determinations ± standard deviation. FRS = Forcados River Samples. NC = Normal Control



3.4 Presence / Abundance of Microplastics in Benthic Organisms From Oluwa River
Table 4 below clearly shows the presence and abundance of microplastics in Crabs, Periwinkle, Oysters, Sea Stars, Shrimps, Lobsters and Crayfish from Oluwa River.
Table 4: Presence / Abundance of Microplactics in Benthic Organisms From Oluwa River
	                                                                 LOCATIONS

BENTHIC
ORGANISMS                              ORS                                 NC

	Crabs 
(Mp particle                               2.35±1.16                          1.67±0.58
Per organism) 

Periwinkle                                   3.67±2.08                         2.67±0.58
(Mp particle
Per organism)

Oysters                                         3.36±0.57                         3.00±1.00
(Mp particle
Per organism)

Sea Stars                                     4.68±1.15                          3.67±0.58
(Mp particle
Per organism)

Shrimp                                         2.66±1.15                          3.32±1.53
(Mp particle
Per organism)

Lobsters                                          4.32±1.53                         2.00±0.01
(Mp particle
Per organism)

Crayfish                                           2.33±0.57                          3.66±1.14
(Mp particle Per organism)


Values are means of triplicate determinations ± standard deviation. ORS = Oluwa River Samples. NC = Normal Control



3.5 Presence / Abundance of Microplastics in Benthic Organisms From Imo River
Table 5 below clearly shows the presence and abundance of microplastics in Crabs, Periwinkle, Oysters, Sea Stars, Shrimps, Lobsters and Crayfish from Imo River.

Table 5: Presence / Abundance of Microplactics in Benthic Organisms From Imo River
	                                                                 LOCATIONS

BENTHIC
ORGANISMS                          IRS                        NC

	Crabs 
(Mp particle                            5.00±0.01               1.67±0.58
Per organism) 

Periwinkle                             3.02±0.03                 2.67±0.58
(Mp particle
Per organism)

Oysters                                  2.67±1.15               3.00±1.00
(Mp particle
Per organism)

Sea Stars                                 3.37±1.53               3.67±0.58
(Mp particle
Per organism)

Shrimp                                  3.67±2.06                 3.32±1.53
(Mp particle
Per organism)

Lobsters                                 2.35±1.52                 2.00±0.01
(Mp particle
Per organism)

Crayfish                                   2.29±1.15                 3.66±1.14
(Mp particle Per organism)


Values are means of triplicate determinations ± standard deviation. IRS = Imo River Samples. NC = Normal Control


3.6 Presence / Abundance of Microplastics in Benthic Organisms From Benin River
Table 6 below clearly shows the presence and abundance of microplastics in Crabs, Periwinkle, Oysters, Sea Stars, Shrimps, Lobsters and Crayfish from Benin River.
Table 6: Presence / Abundance of Microplactics in Benthic Organisms From Benin River
	                                                                 LOCATIONS

BENTHIC
ORGANISMS                         BERS                         NC

	Crabs 
(Mp particle                           3.00±1.73                  1.67±0.58
Per organism) 

Periwinkle                              3.32±1.53                   2.67±0.58
(Mp particle
Per organism)

Oysters                                     2.00±1.73                   3.00±1.00
(Mp particle
Per organism)

Sea Stars                                   6.00±2.65                  3.67±0.58
(Mp particle
Per organism)

Shrimp                                     3.66±2.89                   3.32±1.53
(Mp particle
Per organism)

Lobsters                                     3.36±2.52                2.00±0.01
(Mp particle    
Per organism)

Crayfish                                       3.06±1.00               3.66±1.14
(Mp particle Per organism)


Values are means of triplicate determinations ± standard deviation. BERS = Benin River Samples. NC = Normal Control



4. DISCUSSION
The presence and abundance of microplastics in benthic organisms collected from different rivers of the Niger Delta and a normal control group were evaluated, with results expressed in particles per kilogram of tissue (Tables 1-6). Microplastic contamination was detected across all benthic organisms studied, although the levels varied by species and sampling location.
In crabs, microplastic concentrations ranged from 2.33 ± 1.15 particles/kg in Bonny River to 5.00 ± 0.01 particles/kg in Imo River, the latter representing the highest value among crab samples. The control group recorded 1.67 ± 0.58 particles/kg, which was lower than most exposed samples, indicating elevated accumulation in polluted sites.
Periwinkles demonstrated moderate levels of microplastic ingestion across sites, with the lowest value of 1.68 ± 0.58 particles/kg in Bonny River and the highest at 4.00 ± 1.73 particles/kg in Forcados River. Notably, periwinkle samples from Qua Iboe and Benin Rivers also showed elevated levels (3.34 ± 1.53 and 3.32 ± 1.53 particles/kg, respectively) compared with the control value of 2.67 ± 0.58 particles/kg.
For oysters, microplastic abundance was relatively consistent across sites, ranging from 2.00 ± 1.73 particles/kg in Benin River to 3.68 ± 0.58 particles/kg in Forcados River. Oysters from Qua Iboe (3.31 ± 0.58) and Oluwa Rivers (3.36 ± 0.57) also contained elevated levels relative to the control group (3.00 ± 1.00), highlighting their susceptibility as filter-feeding organisms.
Sea stars showed the highest overall accumulation of microplastics among the benthic organisms analyzed. Abundance ranged from 2.98 ± 0.01 particles/kg in Forcados River to 6.00 ± 2.65 particles/kg in Benin River, with Oluwa River samples also recording high values (4.68 ± 1.15). The control group contained 3.67 ± 0.58 particles/kg, which was lower than the peak values observed in polluted sites, indicating that sea stars may serve as sensitive indicators of microplastic pollution.
In shrimp, microplastic levels varied considerably, with values ranging from 2.00 ± 1.00 in Forcados River to 3.67 ± 2.06 in Imo River. Samples from Benin River also showed elevated accumulation (3.66 ± 2.89), while the control group registered 3.32 ± 1.53 particles/kg, comparable to some impacted sites.
Lobsters exhibited concentrations between 2.35 ± 1.52 in Imo River and 4.32 ± 1.53 in Oluwa River. Samples from Forcados River also showed elevated levels (3.66 ± 2.04), while the control group had a relatively low value of 2.00 ± 0.01 particles/kg.
Crayfish demonstrated moderate accumulation across sites, with the lowest value of 2.29 ± 1.15 particles/kg in Imo River and the highest value of 4.32 ± 0.58 in Forcados River. The control group contained 3.66 ± 1.14 particles/kg, which was higher than some exposed sites but lower than peak values observed in polluted rivers.
The tables reveals Sea Stars from Benin River, having a microplastic abundance of 6.00±2.65 Mp particle /organism as showing a higher potential for accumulating microplastics than other benthic organisms studied in this research.
The most abundant mps observed were pellets (20.19%) and fibres (66.15%). Most of the observed microplastics were black in clour, with sizes smaller or lesser than 2mm. Microscopic analysis reveals polystyrene (PS) (79.72%) and polyethylene (11.23%) as the most dominant type of polymers present in the benthic organisms.
The results obtained in this research aligns with the work of Zhang et al. (2023), who investigated the occurrence and characteristics of Mps in benthic species of Hainan, South China, recording an average abundance of 0.83±1.32 and 12.00±0.02 Items/individual in each sampling site.
The findings from this piece of research also corroborate the work of Ilechukwu et al. (2020). They documented that microplastics in the gastro-intestinal tract of aquatic animals may affect food absorption.
This study results agrees with the findings of Sani et al. (2022), who found microplastics in the gastrointestinal tracts, gills and muscle tissues of Tilapia Zilli obtained from Sallari and Hauren Shanu burrow pits of Kano, Nigeria. This present study results also conforms to the work of Idowu et al. (2024). They assessed microplastics in Silver Catfish in water from Osun River system, Nigeria and found abundant numbers of microplastics in their samples (range of 407±244 to 1691.7±433 particles per fish).
Benthic organisms may take in microplastics, because of the resemblance of microplastics to food. Also, the organisms may ingest microplastics, mistaking them for food, during their feeding.

[bookmark: _GoBack]Benthic organisms are important sea foods, especially in coastal areas. Most of the coastal dwellers depend on benthic organisms for protein, and as a source of income. Microplastics presence in benthic organisms is heavily dangerous, as microplastics may be transferred from the benthic organisms to higher trophic levels along the food chain, thereby posing serious threats to the health of humans.
The human health impacts of the consumption of these benthic organisms polluted by microplastics may have serious consequences. Therefore, urgent steps must be taken to address the alarming spread of Microplastics in the aquatic system; especially in the coastal areas of Niger Delta, Nigeria.
5. CONCLUSION 
The findings from this research work reveals that microplastic pullution was detected across all benthic organisms studied, although the levels varied by species and sampling location. It is being recommended here that, microplastics pollutions should be studied on more aquatic lives.
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