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ABSTRACT

This study investigates the presence and accumulation
of heavy metals specifically lead, mercury, cadmium,
and arsenic in fish collected from river systems.
Substantive accumulation in fish, also known as
bioaccumulation, refers to the process whereby
contaminants such as heavy metals, pesticides, or other
pollutants build up in fish tissues over time, often
exceeding the levels found in the surrounding water.
Fish absorb these harmful substances from their
environment faster than their bodies can eliminate
them. Fish can take in contaminants directly through
their gills and skin or indirectly by consuming
contaminated food sources such as smaller fish and
aquatic organisms. As fish are generally unable to
efficiently excrete these accumulated substances,
pollutants gradually build up in their bodies, posing
significant health risks not only to the fish themselves
but also to other organisms, including humans, that
consume them. High levels of contamination can
severely impact fish growth, reproduction, survival,
and overall health. Furthermore, contaminants can
move up the food chain when larger fish eat smaller
contaminated ones, and ultimately reach human
consumers. Consuming fish with high levels of
bioaccumulated contaminants poses serious health
risks to humans, potentially leading to various diseases
and developmental problems. Heavy metals like
mercury, lead, cadmium, and arsenic, as well as
persistent organic pollutants (POPs) such as DDT and
PCBs, are of great concern because they do not easily
break down in the environment and can persist for
many years, accumulating in aquatic organisms. The
continued presence of these toxic substances poses a
threat to food safety and public health.
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INTRODUCTION

Heavy metals enter freshwater bodies through various pathways,
including industrial discharges, domestic wastewater, agricultural runoff,
mining activities, and improper disposal of hazardous waste. Once these
contaminants reach aquatic ecosystems, they can settle in water and sediments,
where they are readily absorbed by aquatic organisms, especially fish.
Communities that depend on fishing for food and livelihood are particularly
vulnerable to the health impacts of consuming contaminated fish. Aquatic
organisms can accumulate heavy metals from both the water column and
sediments.

Toxicity caused by heavy metals can have harmful effects on the nervous
system of fish, disrupt species interactions, and alter the natural balance of
aquatic habitats. For instance, a single gram of mercury, a potent and
widespread aquatic contaminant, can contaminate an entire lake, rendering fish
unsafe for human consumption.

Similarly, persistent pesticides and industrial chemicals also contribute
to the presence of heavy metals and other pollutants in aquatic environments.
Heavy metals are naturally present in the environment; however, their
excessive use and the discharge of untreated industrial and domestic waste
have significantly increased their concentrations beyond natural levels,
threatening aquatic life. Generally, fish absorb these substances from their
environment faster than their bodies can detoxify or eliminate them. As a result,
these metals accumulate in fish tissues, sometimes reaching levels that pose
serious health risks to both aquatic life and human consumers.

The accumulation of heavy metals in fish raises significant public health
concerns because contaminated fish are an important part of the diet in many
communities. Long-term exposure to heavy metals through fish consumption
can lead to severe health problems such as cancer, neurological disorders, and
developmental defects. Therefore, it is vital to understand the extent of heavy
metal accumulation in fish, identify the sources of contamination, and develop
effective control measures to protect aquatic ecosystems and public health.

LITERATURE REVIEW

Heavy metals such as mercury, cadmium, lead, and arsenic are among
the most significant environmental pollutants due to their non-biodegradable
nature and tendency to persist in aquatic ecosystems for long periods. The
World Health Organization (WHO) has established permissible limits for heavy
metals in food products to safeguard public health.

Despite these guidelines, the continuous discharge of untreated
industrial and domestic wastewater, the excessive use of pesticides, and poor
waste management practices have significantly increased the concentrations of
heavy metals in rivers, lakes, and other water bodies.

Various studies have shown that heavy metals can enter the food chain
through aquatic organisms. Fish are particularly vulnerable because they can
absorb these metals directly from the water through their gills and skin, as well
as indirectly by feeding on contaminated prey or sediments.
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The bioaccumulation of heavy metals in fish tissues can severely affect
fish health, reproduction, and survival rates. For example, the accumulation of
mercury and cadmium can impair the nervous system and cause genetic
mutations, deformities, and diseases in fish populations.

Prolonged exposure to heavy metals poses severe health risks to humans
as well. Consumption of contaminated fish can cause neurological disorders
such as Parkinson’s disease, Alzheimer’s disease, and multiple sclerosis. Some
heavy metals are carcinogenic, teratogenic, and mutagenic, potentially leading
to cancers, birth defects, and genetic mutations in humans.

Allergic reactions and immune system suppression have also been linked
to prolonged exposure to heavy metals through the consumption of
contaminated fish. Furthermore, sediments play a significant role in the
accumulation of heavy metals within aquatic systems.

Contaminants can bind to sediment particles and be released back into
the water under certain environmental conditions, acting as a long-term source
of pollution. The persistent accumulation of heavy metals in aquatic
environments underscores the urgent need for effective monitoring, pollution

control, and public awareness to reduce the risks associated with contaminated
fish.

METHODOLOGY

This study employed empirical research methods to collect and analyze
samples from selected rivers and lakes. Fish samples were collected alongside
water, sediment, and plant samples from various locations known to be
susceptible to industrial, agricultural, or domestic pollution.

Standard laboratory techniques were used to measure and quantify the
concentration of heavy metals such as mercury, cadmium, lead, and arsenic in
fish tissues, water, sediments, and surrounding aquatic vegetation. Sampling
and analysis involved the collection of fish using standard fishing techniques.
Collected fish were identified, measured, and dissected to extract tissue
samples for laboratory testing.

Water and sediment samples were also taken from the same sites to
assess the correlation between environmental contamination and
bioaccumulation in fish. The data obtained were compared with permissible
limits provided by international and national health agencies to determine the
extent of contamination and its potential impact on human health.

Statistical Analysis

The study was designed as a paired sample t-test and analyzed using
SPSS (2016) to determine if significant difference.
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RESULTS AND DISCUSSION

The result indicated that which was an indication that. There was a
significant difference (P<0.05) in the average daily. The result of linear body
parameters is indicative Based on a research study that employed visiting
selected rivers to investigate the presence of fish and metals in rivers. The
investigations revealed a high presence of fish and the accumulation of heavy
metals, specifically lead, mercury, cadmium, and arsenic in fish collected from
river systems. Substantive accumulation in fish, also known as
bioaccumulation.

Data Collection
Data on the following linear body measurements indicative of growth
performance were collected weekly using tape viz.

Statistical Analysis

The study was designed as a paired sample t-test and analyzed using
SPSS. This study investigates the presence and accumulation of heavy metals,
specifically lead, mercury, cadmium, and arsenic, in fish collected from river
systems.

Substantive accumulation in fish, also known as bioaccumulation main
focus of this study is an assessment of. Based on the findings from the results of
the data analysed were discussed based on the research questions formulated
for this study in this section. Findings from the empirical studies that are
related to this current study, which either agree or disagree with the findings of
this study, were equally integrated in the discussion of findings.

CONCLUSIONS AND RECOMMENDATIONS

In conclusion, the presence and accumulation of heavy metals in fish
from rivers and lakes represent a serious threat to aquatic ecosystems and
human health. Even at low concentrations, heavy metals like arsenic, mercury,
lead, and cadmium can have harmful effects on fish by impairing growth,
reproduction, and survival. Acute exposure to arsenic, for example, can cause
breathing problems, damage gill structures, and coagulate mucus films,
severely affecting fish health.

Inorganic and organic forms of heavy metals resist decomposition and
have a strong tendency to accumulate in sediments, making them persistent
sources of contamination for aquatic organisms. When humans consume
contaminated fish, these harmful substances can enter the body, accumulate in
tissues, and lead to various health complications, including damage to the
brain, central nervous system, and blood.

To mitigate these risks, it is crucial to implement stricter wastewater
treatment and enforce environmental regulations to prevent the discharge of
untreated industrial and domestic waste into aquatic ecosystems.

Stronger laws should be enacted and enforced by the National Assembly
and relevant regulatory agencies to ensure proper waste management and
protect aquatic life. Furthermore, it is essential to raise public awareness about
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the dangers of heavy metal contamination and to educate local communities
about safe fish consumption practices.

Sustainable solutions, such as eco-friendly farming methods, improved
industrial waste management, and regular monitoring of pollutant levels, must
be prioritized to minimize pollution and protect both human health and the
environment for future generations.
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