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ABSTRACT

This peer-reviewed field studies examines microplastic pollution in Nigerian waterways, by focusing on sources, distribution,
ecological effects and human-health risks. Searches employed terms such as microplastic, Nigeria, Lagos Lagoon, Niger Delta,
river, estuary and coastal; only papers supplying original data on particle numbers, shapes, polymer types or organism uptake
were retained. Rapid expansion of the plastics industry, heavy reliance on single-use polyethylene water sachets and weak solid-
waste systems drive widespread contamination. The review revealed that fibres dominate most samples, polyethylene,
polypropylene and polyethylene terephthalate appear most frequently, urban and industrial zones carry higher loads than rural
sites and seasonal rains influence both transport and timing. It was also observed that microplastics occur in the guts of key food
fish including Clarias gariepinus and Oreochromis niloticus. Ecological effects such as gut blockage, altered feeding and
possible transfer of adsorbed chemicals is derive largely from laboratory work and limited field observations as clear eviden ce of
broader population impacts remains scarce. Consequently, health estimates based on seafood intake rest on particle counts
rather than toxicological data and must be treated carefully. Frequent consumers may ingest tens of thousands of particles
yearly, yet the clinical meaning remain unclear. Moreover, major gaps persist there is scarce long-term data outside the South-
West, inconsistent methods and almost no studies linking microplastics with other contaminants. In addition, the review
recommends that standardised protocols, broader geographic coverage and stronger waste management plus regulation are
required to limit further risks as hese measures would help curb ongoing exposure.
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1. INTRODUCTION

Contemporary patterns of plastic production and consumption have driven a rapid accumulation of waste in marine
ecosystems, creating a persistent environmental problem (Hossain & Engelhardt, 2025). Solid waste pollution of the
oceans now ranks among the most serious global threats, with long lasting ecological effects (Eshom-Arzadon,
Conway, Masura, & Baker, 2025; Michal et al., 2025). Despite decades of national and international efforts to curb
the problem, the volume of debris continues to rise in parallel with population growth and the widespread use of
single-use items. Each year millions of tonnes of plastic enter the marine environment; roughly 80 percent originates
from land-based sources (Ghiglione & ter Halle, 2025; Wu, etal., 2025).

Plastics are synthetic organic polymers derived chiefly from petroleum feedstocks. The most common types
polyethylene (PE), polypropylene (PP), polyvinyl chloride (PVC) and polyethylene terephthalate (PET) can be
moulded when heated and therefore appear in packaging, bags, bottles and a wide range of consumer goods
(Chaukura et al., 2021; Viel et al., 2023; Rebecca & Md Saydur, 2025).

Global production has expanded from approximately 2 million tonnes in 1950 to more than 390 million tonnes in the
early 2020s and reached about 430 million tonnes in 2024 (Ritchie, Samborska, & Roser, 2026). Projections indicate
that output could exceed 450 million tonnes in the near term and approach 800—1 000 million tonnes annually by
mid-century if current trends persist (Hossain &Engelhardt, 2025). Many of these products have short useful lives,
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often less than a year, and inadequate waste management allows large quantities to escape into rivers, coastal waters
and the open ocean (Ibrahim etal., 2025; Rebecca & Md Saydur, 2025).

Once in the environment, plastics degrade extremely slowly. Ocean currents, waves and wind disperse fragments
over long distances, forming accumulation zones even in remote regions. Coastal areas, where human activity is
most intense, experience the heaviest impacts. Larger debris breaks down into microplastics (particles smaller than 5
mm), which now outnumber plankton in some marine habitats and disrupt food webs (Kumar et al., 2024). These
particles originate both from the fragmentation of largeritems and from primary sources such as industrial pellets
and synthetic fibres. Their resistance to biodegradation, combined with the additives used to enhance flexibility and
durability, ensures long-term persistence in water, sediments and biota (Pankaj, Sutkar, & Gadewar, 2023; Ibrahim,
et al., 2025; Muschter, 2026).

In African aquatic systems the problem is compounded by limited waste-collection and treatment infrastructure.
Nigeria, the continent’s most populous country, has seen rapid growth in plastic production and consumption, as
shown in (Figure 1,2a and 2b). Yet only a modest number of peer-reviewed studies have examined the sources,
distribution and ecological effects of microplastics in its waterways. Existing research remains concentrated in the
South-West, leaving large regions under-sampled. Consequently, the anthropogenic drivers and ecological
consequences of microplastic pollution in Nigerian rivers, lagoons and coastal waters are still incompletely
understood (Eyankware, Igwe, Ogwah, & Eyankware, 2020).

It is based on this premise that this review therefore synthesises the available evidence on the principal human
activities that release microplastics into Nigerian waterways and the documented ecological impacts of those
particles. By critically evaluating the current literature, identifying regional gaps and moderating claims that exceed
the strength of existing data, the paper aims to provide a clearer foundation for future research and for more
effective management of plastic pollution in the country’s aquatic environments.

NIGERIA PLASTIC IMPORTS & PROJECTION
Plastic Atlas 2026
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Figure 1: Shows the Nigerian plastic production trend (Plastic Atlas, 2020)
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Figure 2a and Figure 2b: Nigeria's estimated plastic trash production as well as the country's usage of plastic
Source Author's Field Work, (2026)

2. MATERIALS AND METHODS

This review systematically examined peer-reviewed studies on microplastic occurrence, sources, distribution and
risks in Nigerian aquatic systems. Searches used combinations of the terms microplastic, Nigeria, Lagos Lagoon,
Niger Delta, river, estuary and coastal. Only studies reporting original field data on particle abundance, morphology,
polymer type or biota uptake from Nigerian freshwater, brackish or marine environments were retained. Extracted
information included sampling location and matrix, particle size range, dominant shapes and polymers,
concentrations, and quality-control measures. Because protocols and reporting units varied widely, data were
synthesised narratively. Emphasis was placed on geographical coverage, seasonal patterns, and the distinction
between local field observations and inferences from laboratory or non-Nigerian studies.

3.0 RESULTS AND DISCUSSION

3. 1 Primary and Secondary Micro-plastics: Sources, Formation, and Environmental BehaviorMicroplastics are
plastic particles smaller than 5 mm and fall into two categories that differ in origin (Pant & Valapa, 2023). Primary
microplastics are manufactured at microscopic size for specific uses. Secondary microplastics form when larger
plastic items break down (Pant & Valapa, 2023). In Nigeria, primary inputs include microbeads from personal-care
products that enter drains and pass through wastewater systems with limited capture capacity. Synthetic textiles
release large numbers of fibres during domestic laundry; for instance, a single 6 kg wash can shed hundreds of
thousands of fibres into local sewers and rivers (Ugosor, Terna, Timothy, David, & Kaana, 2025). Industrial spills of
resin pellets (nurdles) and discharges from manufacturing and medical facilities add further primary particles,



particularly in urban centres such as Lagos and Port Harcourt (Okyere, Danquah, Miyittah & Amoah -Nuamah,
2025).

Secondary microplastics arise from the fragmentation of bags, bottles, packaging and discarded fishing gear. In
Nigerian waterways this process is driven by intense ultraviolet radiation, high temperatures, oxidation and
mechanical abrasion by waves, currents and human activity (Yadav et al., 2025). The rate of breakdown depends on
polymer type and local conditions. Low-density polymers such as polyethylene and polypropylene tend to remain
buoyant, while denser particles settle into sediments. Fibres, fragments, films and beads of varying colour and
density are therefore widely distributed through rivers, lagoons and coastal waters (Ashrafy, et al., 2023). Physical
and chemical properties control transport. Storm-water runoff, river flow and wind carry particles from densely
populated catchments into the Lagos Lagoon, Niger Delta creeks and other waterways. Oncereleased, both primary
and secondary particles persist because of their resistance to biodegradation, continuing to accumulate in water,
sedimentand biota. (Table 1) summarises the primary and secondary microplastics found in Nigeria environment.
The combination of ongoing primary releases and continuous fragmentation of mismanaged plastic waste maintains

a chronic contamination problem that requires improved waste management and monitoring.

Table 1: Summary of Primary and Secondary MPs in the Environment

Source

Description/Examples

References

Primary MPs

Cosmetics and personal care

products

Plastic pellets/nurdles (pre-

production)

Synthetic textiles
(manufacturing/release)

Industrial abrasives and
applications

Paints, coatings, and road
markings

Secondary MPs

Tire wear and vehicle
abrasion

Synthetic textile fibers
(laundry/wear)
Fragmentation of larger
plastic waste/litter

Paints, coatings, and road
markings abrasion

Agricultural plastics

General littering, landfills,

recycling losses, and dumping

Other household/industrial
abrasion

Microbeads in facial scrubs, toothpaste,
shower gels, exfoliants as abrasives
Resin pellets lost during manufacturing,
transport, or processing

Fibers shed during production, finishing, or
initial use (debated classification; often
primary when intentional small fibers)

Air-blasting, occupational uses, medicine
(e.g., dental polish), drilling fluids
Synthetic polymer particles in marine/road
paints and protective coatings

Particles from road friction, runoff

Microfibers released during washing and
use of clothing/household textiles
Breakdown of bottles, bags, packaging,
fishing nets/gear via weathering, UV,
waves

Weathering/spillage of house/road/marine
paints

Mulch films, greenhouse materials,
polymer-coated fertilizers/sludge
Mismanaged waste, urban dust,
ship/pleasure craft losses

Breakdown of everyday plastics,
construction dust

Bikiaris, Nikolaidis, & Barmpalexis,
(2024); Han & Kim, (2025)

Song et al., 2026; Perumal &
Kolandhasamy, 2026; Ivar do Sul,
Reineccius, Waters, Zalasiewicz &
Waniek, 2026.

Akyildiz et al., 2024; Han,
McQueen, & Batcheller, 2024;
Hossain, Zhang, Haque, & Naebe,
2025; Osman, et al., 2023.

Eram, et al.,2024; Kui, et al,. 2025)

Turner, 2019; Ibrahim, et al., 2025)

Osman, et al., 2023; Ibrahim et al.,
2025; Song at al., 2026.

Akyildiz et al., 2024; Ibrahim, 2025;
Ali & Khan, 2026.

Ashrafy etal., 2023; Ibrahim, et al.,
2025.

Ibrahim et al., 2025.

Salama & Geyer, 2023; Hayes,
2025; Wan, Yang, & Zhou, 2025)
Ibrahim, 2025; Khanjani &
Mohammadi, 2026.

Song, et al., 2026.

3.2 Abundance and Distribution of Micro-plastics
Microplastics are synthetic polymer. Their size, density-dependent buoyancy, chemical stability and slow degradation
enable transport viarivers, tidal exchange and residual currents into Nigerian freshwater, brackish and coastal
systems (Lin, et al., 2023; Vainberg, Abakumov, & Nizamutdinov, 2025). Primary particles enter already
microscopic (microbeads, resin pellets, textile fibres); secondary particles form through ultraviolet-driven oxidation,



thermal stress and mechanical abrasion of larger debris (Kamalasekaran & Sundramoorthy, 2026).

Though urban surface runoff remains the dominant entry route in Nigeria as indicated in (Figure 3), inadequate
collection and open dumping allow plastics to reach rivers during rainfall. Beach and river surveys in Imo State and
along the Cross River, Qua Iboe River and Jaja Creek in Akwa Ibom State show plastics routinely exceeding 50 % of
total macrodebris, with a clear positive correlation between macroplastic density and subsequent MP abundance as
larger items fragment (Yalwaji, John-Nwagwu, & Sogbanmu, 2022; Toheeb, et al., 2025). Moreover, domestic,
commercial and industrial discharges further amplify loads, especially where wastewater plants retain only a fraction
of the smallest particles.

1. Land-based Sources

Household & Commercial Waste Industrial & Manufacturing Agricultural Plasfics (mulch, . .
[ S —— {pellets, scrap) ferfiliser coats) Litter & Open Dumping
2. Primary Transport Pathways|
Urban Runoff & Stormwater Drains Rivers & Inland Waterways Incomplete Wastewater Treatment Plants

3. Coastal & Intermediate Compartments

‘ Beaches & Shorelines {accumulation zones)

Estuaries & Lagoons (e.g. Lagos Lagoon) ‘ Direct Coastal Discharge & Fishing Gear Loss

L1

4. Marine Receiving Environment

Open Ocean & Coastal Waters — Surface waters, water column, sediments, biota — Secondary microplastic formation via

fragmentation

Colour Legend

Land sources Transport routes Coastal zones

Figure 3: Conceptual pathway of microplastic movement from land-based sources through Nigerian transport routes
into coastal and marine receiving environments.
Source Author's Field Work, (2026)

Local concentration data illustrate both spatial heterogeneity and methodological variation. In Lagos Lagoon (Epe,
Makoko, SagboKoji, Badagry), surface water averaged approximately 65 particles L™! and sediments approximately 3
906 particles kg™, with fibres dominant and particle sizes spanning 0.45—-1 000 um (Akinhanmi, Ayanda, & Dedeke,
2023). Additionally, touristic beaches along the Lagos Atlantic coast recorded 1 278—5 688 MPs kg™ in sands and 776—
2 104 MPs kg ! in intertidal sediments; pollution-load indices exceeded 1 at every site (Idowu, et al., 2024). Coastal
communities in Ondo State yielded 1 257-2 844 particles L' in water, with sediment inventories higher in the dry
season and LDPE comprising roughly 64 % of recovered particles (Olanipekun, [dowu, & Aiyesanmi, 2024). Offshore
Gulf of Guinea waters ranged from 48—705 particles L' and sediments from 73—1 033 particles kg™!, accompanied by
elevated potential ecological-risk indices in several zones (Yakub et al.,Izge, 2024). Similarly, brackish and freshwater
creeks offthe Gulfof Guinea produced 100-490 particles L™! in water and 70—220 particles kg™ in sediment, fibres
accounting for 33—-80 % of particles and PP, PE, PS, PA and PET the principal polymers (Popoola, et al., 2026). In
addition, Araromi seaside surveys recorded plastics as 86—92 % of total litter items (Fadare, et al., 2022).

Morphology and polymer composition are relatively consistent across these sites. Fibres predominate in most water and
sediment samples; fragments, films and occasional pellets make up the remainder. Polyethylene, polypropylene and
polyethylene terephthalate are the most frequently identified polymers, followed by PVC, PS and nylon. Density
controls vertical partitioning: PE and PP remain suspended or float, while PET and PVC accumulate in sediments.
Seasonal sampling in ox-bow lakes near Yenagoa, Bayelsa State, showed coloured fibres dominant in surface water
and elevated PET and plasticised PVC in dry-season sediments, with measurable shifts in LDPE and PVC proportions
between wet and dry periods (Oni, Ayeni, Agboola, Oguntade, & Obanla, 2020). Subsequently, across inland rivers
spanning Nigeria’s six geopolitical zones, fibre abundance typically rises during the wet season (Doherty at al., 2024).
Comparative figures from Qatar (=0.71 particles m3), selected South African near-shore zones (0.15 to several hundred
particles m—3)and Lake Victoria fish (50—75 % prevalence) provide context only (Nel & Froneman, 2015; Biginagwa,



Mayoma, Shashoua, Syberg, & Khan, 2016; Castillo, Al-Maslamani, & Obbard, 2016). However, differences in mesh
size, extraction protocols and reporting units preclude quantitative cross-regional ranking. According to Ugosor, Terna,
Timothy, David, & Kaana, (2025) Nigerian datasets themselves remain geographically skewed toward the South-West
and Lagos, as they rely on modest sample sizes, and rarely incorporate procedural blanks or standardised polymer
confirmation. Consequently, statements about absolute abundance, long-range transport efficiency or quantitative
ecological risk must be treated as provisional pending harmonised, multi-season surveys that include the Niger Delta,
North-Central rivers and seasonal water bodies.

Persistence is assured by high molecular weight and hydrophobicity. Once released, particles continue to redistribute
among the water column, shoreline and benthos under the influence of weathering, biofouling and residual currents.
Current Nigerian evidence therefore demonstrates widespread occurrence driven by urban runoff, waste
mismanagementand seasonal hydrology; yet the quantitative strength ofthat evidence is still limited by uneven spatial
coverage and non-uniform methods. Table 2 shows some microplatics abundance in marine and coastal debris in

Nigeria.

Table 2: Recent Studies on Plastic Content and MPs Abundance in Marine and Coastal Debris, Nigeria

Locality

Marine Litter / MP Type

Plastic / MP Content or
Abundance

Sources

Araromi Seaside, Gulf of
Guinea coastline, Ondo State

Touristic beaches (Landmark,
Tarkwa Bay, Elegushi,
Lighthouse, Oniru), Atlantic
coast, Lagos

Coastal communities, Ondo
State (e.g., Awoye, Igbokoda)

Lagos Lagoon (Epe, Makoko,
SagboKoji, Badagry)

Woji River Port-Harcourt,
Nigeria

Goi, Rivers State, Nigeria
Offshore waters, Gulf of Guinea
(Eastern, Central, Western

zones)

NPA Wari Jetty

Gbaramatu, Niger Delta

Creeks off Gulf of Guinea
(brackish/freshwater, SW
Nigeria)

Macro litter (various single-
use plastics dominant)

MPs in beach sands and
intertidal sediments (fibres,
fragments, films; PS,
LDPE, EVA dominant)

Meso- and MPs in water
and sediments (fibres
dominant; LDPE 64% in
sediments)

MPs in surface water and
sediment (fibres dominant;
nylon, foam, others)

MPs in water, sediment, and
biota (fibres, fragments;
nylon, PVC, PET)

MPs litter (various single-
use plastics dominant)
MPs in water and sediment
(filaments, films, fibres,
microbeads; PVA, CR,
others)

MPs in water and sediments
(various single-use plastics
dominant)

MPs in water and sediments
(various single-use plastics
dominant)

MPs in water/sediment
(fibres 33—-80%; PP, PE, PS,
PA, PET)

Plastics: 86% (dry season),
91.8% (rainy season) of total
litter items; avg. 0.61-1.80
items/m?

1278 £655t0 5688 £ 1377
MPs/kg (sands); 776 +£214 to
2104 £ 1065 MPs/kg
(sediments); all sites polluted
(PLI>1)

Water: 1257-2844
particles/L; Sediments: higher
in dry season (~17k—22k total
particles across samples);
plastics ubiquitous

Water: ~65.2 particles/L
(avg.); Sediment: ~3906
particles/kg (avg.); sizes
0.45-1000 pm

N/A

N/A

Water: 48—705 particles/L

(varies by zone); Sediment:
73-1033 particles/kg; high
ecological risk (pERI)

N/A

N/A

Water: 100—490 particles/L;
Sediment: 70-220
particles/kg

Fadare at al.,
2022.

Idowu at al.,
2024.

Olanipekun,
Idowu, &
Aiyesanmi,
2024.
Akinhanmi,
Ayanda, &
Dedeke, 2023.

Field Study
Field Study
Yakub at el.,
Izge, 2024.
Field Study

Field Study

Popoola, et al.,
2026.




Nevertheless, the import pattern illustrated in Figure 4 provides an importantupstream driver that helps explain the
widespread occurrence of secondary MPs now documented in Nigerian freshwater, brackish and coastal systems.
Furthermore, it shows that China supplies the largest share of Nigeria’s plastic imports at 20 %, followed by the
United States (17 %) and the Republic of Korea (13 %). India, Saudi Arabia and Brazil together account for a
further22 %, while the remaining volume is distributed among France, Germany, South Africa, the United Kingdom
and several smaller suppliers. This concentration of imports from a limited number of major manufacturing
economies underlines the scale of primary plastic entering the Nigerian market and, by extension, the potential
secondary microplastic load generated once these materials reach the end of their short service lives.

United States _ 17.0
Republic of Korea _ 13.0
India _ 9.0
Saudi Arabia _ 7.0
Brazil 6.0
France - 5.0
Germany - 4.0
South Africa - 4.0
United Kingdom - 4.0
Thailand - 3.0
Singapore . 2.0
Netherlands . 2.0
Japan 2.0
United Arab Emirates 1.0
Others 1.0

Figure 4: Nigeria's importation of plastic.
Source: Author's Field Work, (2026)

3.3 Micro-plastics in the Nigerian Environment (Sources and Fate)

The presence of microplastics in Nigerian aquatic and terrestrial systems is sustained by a combination of industrial
expansion, high per-capitause of disposable plastics and chronic shortfalls in collection and treatment infrastructure.
Since the 1960s the domestic plastics sector has grown from a handful of small plants to an industry capable of
producing hundreds of thousands of tonnes each year (Yalwaji, John-Nwagwu, & Sogbanmu, 2022). Concurrently,



Nigeria has become one of the continent’s principal importers of both raw resins and finished goods. The resulting
supply of polyethylene, polypropylene and related polymers enters a consumption pattern dominated by short-lived
items such as polyethylene bags, food containers, drinking straws and the ubiquitous sachet-water packs known
locally as “pure water” (Enyoh et al., 2022; Idowu et al., 2024). Once discarded, these materials constitute the main
reservoir for secondary particle formation.

Laundry activities add a further, continuous input of microfibres. Washing of synthetic garments directly in rivers or
the discharge of untreated washing-machine effluentreleases large numbers of fibres into surface waters. Moreover,
the majority of municipal wastewater plants remain either non-functional or capable of only partial solids removal,
so that both primary particles and fragmented material reach rivers, lagoons and coastal waters with little
interception (Yalwaji, John-Nwagwu, & Sogbanmu, 2022). Urban and industrial centres amplify these loadings.
Coastal andriverine cities generate disproportionately high volumes of plastic waste; larger, relatively unweathered
fragments are commonly recovered near manufacturing zones, while downstream reaches and depositional
environments are enriched in secondary particles (Attah, Stanley, & Sikoki, 2023).

Open dumping along roadsides, in drainage channels and directly into watercourses remains widespread and
continually replenishes the material available for fragmentation (Eyankware & Eyankware, 2021). These practices
are clearly illustrated across a range of Nigerian aquatic environments in (Figure 5a) (Lagos Lagoon/Makoko area),
(Figure 5b) (Niger Deltamangrove), Figure 5(c) (Ondo State coastline — Araromi / Igbokoda), (Figure 5d) (Cross
River/Qua Iboe River, Akwa Ibom) and (Figure 5¢) (Yenagoa ox-bow lake, Bayelsa State) The figures document
the direct entry of plastic litter into surface waters and the subsequent fragmentation that sustains secondary
microplastic loads.




Figure 5Se: ( Yenagoa ox-bow lake (Bayelsa State)
Source Author's Field Work, (2026)
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Peer-reviewed investigations conducted within Nigeria remain limited in number and spatial coverage. Nevertheless,
the studies that do exist document MPs in water, sediment and biota across several regions. Polyethylene (PE),
polypropylene (PP), polyethylene terephthalate (PET), and polystyrene (PS) are the polymers most frequently
reported as illustrated in (Figure 6). Ingestion has been confirmed in commercially important fish, selected
invertebrates and birds (Christian, 2021; Doherty, et al., 2024; Shokunbi, Idowu, Davidson, & Aiyesanmi, 2024).
However, sample sizes are generally modest, analytical protocols vary, and procedural blanks are not always
included. Consequently, quantitative estimates of flux or long-term accumulation must still be regarded as
provisional.

Based on this, it was observed that the rising domestic production, intensive use of single-use plastics, inadequate
waste infrastructure and directenvironmental discharge maintain a steady supply of both primary and secondary
MPs to Nigeria’s terrestrial, freshwater and marine compartments. Strengthened collection systems, standardised
monitoring programmes and targeted regulatory measures will be required to reduce further inputs.

Common Microplastic (MP) Polymer Types
Observed in Nigerian Aquatic Environments
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Figure 6: Shows the several MP polymer types that have been observed in aquatic environments in Nigeria (PE =
polyethylene, PS = polystyrene, PET = Polyethylene terephthalate HDPE, AC = acrylic, PP = polypropylene, PA =
polyamide, PVC = Polyvinyl chloride). PES stands for polyester, while PU stands for polyurethane.
Source Author's Field Work, (2026)



3.4 Micro-plastics Risk towards Marine Environment and Organisms in Nigeria

Field data from Nigerian rivers, lagoons and coastal systems confirm that microplastics are ingested by several
commercially harvested species. In the Lagos Lagoon and adjoining coastal waters, it was observed that PE and PP
particles have been recovered from the gastrointestinal tracts of fish, with fibres forming the dominant morphotype
(Olarinmoye, at el., 2020; Akinhanmi, Ayanda, & Dedeke, 2023; Shittu, Dedeke, Aladesida, Akinbola, & Olude,
2025). Similarly, comparable recoveries occur farther inland. In the Osun River, the gastropods Lanistes varicus,
Melanoides tuberculata and Theodoxus fluviatilis contained fibre and fragment loads composed chiefly of PE, PP,
and nylon (Idowu, et al., 2024). Moreover, across rivers representing all six geopolitical zones, fibre abundance
typically increases during the wet season, reflecting enhanced transport of land-derived material (Doherty, et al.,
2024). In addition, in the Ikpoba River, Clarias gariepinus accumulated higher particle numbers than Oreochromis
niloticus, with PE the most frequent polymer identified (Ogbomida, et al., 2023).

Physical effects observed or inferred from these local specimens include gut occupancy by fibres and fragments.
However, chemical and biological effects sorption of co-contaminants, oxidative stress or altered feeding are largely
extrapolated from laboratory exposures rather than quantified in free-living Nigerian populations (Mahu at el., 2023;
Olanipekun, Idowu, & Aiyesanmi, 2024). In contrast, no published Nigerian study has yet measured population -
level declines, reproductive impairment or community shifts attributable to microplastic exposure. Subsequently,
methodological differences in mesh size, digestion protocols and polymer confirmation further limit direct
comparison of particle loads among sites.

Consequently, the available Nigerian evidence establishes trophic transfer into local food webs but leaves the
magnitude of ecological consequence unquantified (Eyankware, Uchenna, & Ulakpa, 2025). Standardised multi-
season surveys, polymer-specific bioavailability measurements and long-term field monitoring are therefore
required before risk estimates can move beyond occurrence data.

3.5 Micro-plastics and Associated Human Health Risks

Nigeria’s coastal fishing communities depend heavily on seafood as a primary protein source (Idowu et al., 2024).
Microplastics recovered from water, sediment and commercially harvested species in these areas raise legitimate
questions about dietary exposure.

Baseline surveys in the Escravos Estuary and coastal communities of Ondo State documented particles in fish, crabs
and periwinkles (Samuel, Olamide, & Kazeem, 2024). Similarly, recoveries have been reported from Lagos Lagoon
and other south-western waters (Ugosor, Terna, Timothy, David, & Kaana, 2025). These findings establish that local
populations consuming whole or gutted seafood are exposed to microplastics. However, current risk estimates rest
almost entirely on particle counts rather than measured tissue concentrations or clinical endpoints.
High-frequency consumers have been projected to ingest tens of thousands of particles annually, with some
estimates exceeding 170 000 particles per year. Such figures indicate the scale of potential exposure but do not
establish dose-response relationships or demonstrable health outcomes (Kannan & Vimalkumar, 2021). In addition,
no published Nigerian biomonitoring study has yet reported microplastics in human blood, stool or tissues.
Consequently, statements linking dietary intake to specific clinical effects remain provisional.

Moreover, microplastics can sorb metals and hydrophobic organic contaminants. Laboratory work elsewhere has
associated plastic additives with oxidative stress and inflammation, yet these mechanisms have not been quantified
under Nigerian exposure conditions. In contrast, differences in particle size, polymer type, weathering state and co -
occurring pollutants further complicate any extrapolation from experimental systems to local populations.
Subsequently, the available Nigerian evidence confirms dietary exposure pathways but leaves the magnitude of
human health risk unquantified. Standardised monitoring of seafood and drinking-water sources, polymer-specific
bioavailability studies, and targeted biomonitoring of high-consumption coastal communities are therefore required
before firm conclusions can be drawn.
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Figure 7: Environmental risk assessment proposed framework.
Source: Author's Field Work, (2026)

3.6 Gaps in micro-plastic research and future outlook

A critical appraisal of the existing literature reveals several persistent shortcomings. First, many Nigerian studies
lack rigorous quality-control measures such as procedural blanks and contamination-prevention protocols, thereby
limiting data reliability. Second, geographical coverage remains heavily skewed toward Lagos and the South-West;
long-term data from the Niger Delta, North-Central rivers and seasonal water bodies are scarce. Third, interactive
effects between MPs and co-occurring pollutants have received little systematic attention. Existing risk-assessment
frameworks designed for conventional chemical contaminants are generally ill-suited to the particle-based and
vector-mediated nature of MP pollution.

Addressing these gaps will require standardized analytical protocols, expanded spatial and temporal monitoring
programmes, and more explicitcritical evaluation of the strength of local evidence before broader ecological or
health conclusions are drawn. An environmental risk assessment framework proposed for these pathways is
presented in (Figure 7).

4. CONCLUSION

This review has examined the sources, distribution and reported ecological and human -health implications of MP
pollution in Nigerian aquatic environments. The available evidence summarizes across Figures 1 -7 and Tables 1-2,
demonstrates that MPs are widespread contaminants, particularly in urbanized and industrial catchments, with
fibres, PE, PP and PET predominating. Entry into local food webs has been documented through recovery from
commercially important fish species. Ecological and human-health consequences, however, are currently inferred
rather than conclusively demonstrated at the scale of Nigerian ecosystems or populations. Methodological
inconsistencies, limited geographical coverage and the scarcity of long-term data constrain the strength of broader
generalizations. Standardized protocols, expanded monitoring and more cautious interpretation of particle-count data
are therefore essential. Prevention through improved waste management and targeted regulatory measures remains
the most practicable pathway for limiting further contamination of Nigeria’s waterways.

5. RECOMMENDATIONS

The study recommends that standardised sampling, extraction and polymer identification protocols should be
adopted nationwide so that abundance data from different sites can be compared. Long-term monitoring
programmes need to be extended beyond the South-West to cover the Niger Delta, North-Central rivers and seasonal
water bodies, with sampling conducted in both wet and dry seasons.



Concurrent studies of microplastics and co-occurring contaminants are required to clarify possible synergistic
effects. Risk assessments for seafood consumers must move beyond simple particle counts and incorporate
toxicological endpoints and biomonitoring of high-consumption coastal communities.

Most critically, investment in solid-waste collection, controlled disposal and enforcement of restrictions on single-
use plastics remains the most practical route to reducing further inputs into Nigerian waterways.
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