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Abstract

It is a known fact that artisanal gold mining (AGM) benefits poor farming communities in Nigeria,
and its uncontrolled expansion has become a serious threat to the environmental and public health. This
review intends to examine the main environmental issues connected to AGM in Zamfara and Niger
states including places where most mining is not requlated. By reviewing case studies, and existing
literatures, the study discovers the chief pathways that result in ecological damage, including
deforestation, soil erosion, contamination from mercury and lead, air pollution and a loss of biodiversity.
This study has found that health problems are greatly increased for women and children due to
dangerous mining processes. An inconsistency in law enforcement occurs due to internal issues within
government bodies and a shortage of personnel involved in the process. Based on this review,
formalizing AGM, using mercury-free equipment, enacting strict environmental laws and involving
communities are all urgent priorities.

Keywords: Artisanal gold mining, environmental degradation, mercury contamination,
health, sustainable development, mining and regulatory framework.

INTRODUCTION

Artisanal gold mining (AGM) denotes the extraction and processing of gold with minimal
technology and mechanization, employing skills like pick and shovel work as well as panning
(Melodi et al., 2021). In Nigeria, AGM takes place as informal communal activities, mostly
outside legal purview and regulations (Idris Medugu et al.,, 2011). In Nigeria, it is
commonplace in many of the mineral-rich states like Zamfara, Kebbi, Niger, Nasarawa,
Kaduna, and Osun that have substantial deposits of gold (Oramah et al., 2015). Nigeria is
estimated to hold vast reserves of gold and is an informal mining hotspot which heaps the
country into the global contribution of 10-19 million people who are engaged in artisanal and
small-scale gold mining (Basu ef al., 2015). Activities involved include gold panning, ore
crushing, and the clearing of new shallow trenches or ditches for prospecting. These activities
often result in serious health and environmental problems (Hilson et al., 2017). In Nigeria,
uncontrolled growth of the industry results in unchecked land degradation and the use of
chemicals that are detrimental to ecosystems and humans (Abdulrahman et al., 2022).
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In the largely disorganized artisan and small-scale gold mining (ASGM) sector in Nigeria,
gold is obtained from alluvial deposits or weathered primary ores by individuals or groups
using rudimentary equipment such as shovels, picks, and pans (Uka, 2011). This activity is
prevalent in some states like Zamfara, Niger, Osun, Kebbi, Kaduna, and Katsina, with
particular concentrations in Anka and Bukkuyum, Ilesha, and Shango region of Zamfara State
(Ako et al., 2014; Anene et al., 2024). ASGM accounts for more than two million direct and
indirect jobs and is vital for the economy of regions with limited employment opportunities
(Oramah et al., 2015). Miners operate hydraulic excavators and open pit mines without
permits which, along with the use of mercury amalgamation, wreaks environmental havoc,
liberating toxic waste (Laniyan & Adewumi, 2020).
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Fig 1: Geological map of Nigeria showing the major areas of gold mineralization and location of the study area
(Nigerian Geological Survey Agency, 1994)

Artisanal gold mining’s history in Nigeria goes back to pre-colonial times when local people
from the north, Zamfara and south Osun State, mined gold for trade, jewellery, and other
cultural items (Aigbedion & Iyayi, 2007). Even though some prospector mining activities were
initiated during the colonial era (1900-1960) British, colonial companies formalized industrial
mining at freely as artisans were doing informal mining (Oruonye & Ahmed, 2021). Increased
informal mining activities and the industry’s boost in the early 2000s resulted from the surging
international gold prices from around $800 per ounce in 2005 to over $1,800 by 2011
(Collegium Ramazzini, 2022). The 2010 lead poisoning tragedy in Zamfara State, where
substandard ore processing in homes resulted in over 400 childhood deaths and hundreds
more being harmed due to lead-contaminated dust, significant turning point in Nigeria’s
AGM history (Tirima et al., 2018).

Plumlee et al., (2013) found that NGOs like Médecins Sans Frontieres and the Nigerian
authorities tried to remediate lead poisoning and promote safer mining practices after this
tragedy, which shone a spotlight on the environmental and health impacts of AGM on an
international level. As a result of lack formalization and enforcement of regulation, the
attempted comprehensive crafted policies further worsens the depletion of the environment
in mining communities (Awogbami et al., 2024). Broader economic integration is being
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pursued through initiatives like the Presidential Artisanal Gold Mining Development
Initiative PAPGM, introduced in 2019, which aims to formalize artisanal gold mining in
Nigeria, though progress remains slow (Ojo et al., 2017).

In Zamfara, where gold price booms in the early 2000s globalised gold mining fostered a surge
in mining activity, concern over crude enforcement of regulations means more than 80% of
miners fall into the illegal category (Oramah et al, 2015). Environmental catastrophes resulted
from this, including the 2010 lead poisoning crisis in Zamfara, which killed more than 400
children as a result of hazardous mining methods (Kumah, 2006). Due to their lack of
education, miners are often unaware of the dangers to the environment, which exacerbates
problems such chemical runoff and tailings contamination of water and soil (Anene et al.,
2024). As shown in Luku, Niger State, abandoned trenches and garbage heaps damage
ecosystems, impede land reclamation efforts, and leave landscapes scarred (Nuhu et al., 2014).
Notwithstanding its economic importance, ASGM's environmental impact necessitates a
comprehensive comprehension in order to tackle its sustainability issues.

Fig. 2: Artisanal mining being carried out in a community in Niger state (After Sabo et al., 2018)

The review aims to explore the environmental aspects of artisanal gold mining in Nigeria with
particular focus on ecosystems, public health, economic impacts, and the development of
sustainable practice strategies. The uniqueness of this research rests in its attempt to analyze
the environmental consequences and potential profits of AGM, especially considering
Nigeria's growing influence in the global mining market (Collegium Ramazzini, 2022). This
review hopes to motivate local people, stakeholders, and educated policymakers to recognize
the need for community participatory framework alongside formalized strong policies to
reduce environmental devastation while allowing for sustainable progress (Hilson et al., 2017).
These factors are important not only to avert health disasters like the Zamfara lead poisoning
case, but also to ensure AGM activity aids in achieving the country’s Sustainable Development
Goals (Ajaka et al., 2024).

Oseikhuemen B. V., Dalom C. S., Esharive O., DUJOPAS 11 (3a): 373-383, 2025 375



Environmental Impact of Artisanal Gold Mining in Nigeria: A Review

ENVIRONMENTAL IMPACTS

Although artisanal gold mining (AGM) in Nigeria is a rich source of income for many families
in the rural sectors, it creates serious environmental pressure on ecosystems and public health.
AGM are mainly informal and unregulated, which creates severe ecological damage to land
and water bodies, as well as seriously impacts public health (Collegium Ramazzini, 2022). As
AGM often uses technology which mines at a very basic level, with no environmental
regulations, the ecosystem may be frequently harmed with the introduction of toxic
substances such as mercury causing environmental degradation and loss of sustainable
development (Basu et al., 2015). The following discussions will examine the environmental
aspects of AGM in Nigeria, providing an understanding of the implications and problems we
face as a society in order to address the relationship between the benefits of AGM from local
economic activities with regard to the ecological concerns and human health.

Land degradation

One of the main reasons land is damaged in Nigeria is because artisanal gold mining causes
soil erosion and deforestation which affect the natural environment. Shovels, picks and
explosives are the simple tools miners in Zamfara, Niger and Plateau use for their pits,
meaning there is a lot of farmland and forest destruction as a result (Aigbedion & Iyayi, 2007).
Forest in Zamfara shrank by an estimated 30% between the years 2000 and 2015 because of
unsupervised mining (Oruonye & Ahmed, 2021). Removing plants from the soil makes it
more at risk for being washed away by rain or carried away by wind, taking topsoil and land
needed for farming which is the chief revenue for rural areas (Ajaka et al., 2024). Eroded soils
make the condition of bodies of water worse by adding more sediment to rivers and streams.
Informal AGM often results in dumped mining pits, as described by Melodi et al. (2020) which
can be very risky for people and animals. They add to the problem of land degradation by
stopping natural vegetation from returning. Activities like cattle ranching and mining
together speed up desertification in Nigeria’s thirsty areas which makes foodless and poverty
more common (as pointed out by Idris Medugu et al., 2011). More rules are needed because
without them, efforts to reduce land degradation, including reforestation and reclaiming land,
struggle due to financial and organizational barriers (Ajaka et al., 2024).

Fig. 3: Shows land degradation due artisanal gold mining in parts of Luku, Minna in Niger State (After Ako et al.,
2014).
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Water pollution

One of the most serious environmental effects of AGM in Nigeria is water contamination,
which is mostly caused by the extensive use of mercury in gold amalgamation and, to a lesser
amount, cyanide in informal processing. In the process of refining gold, mercury, a very
hazardous heavy metal, is frequently discharged into rivers, streams, and groundwater,
damaging water supplies that are essential for drinking, irrigation, and fishing (Basu et al.,
2015). Mercury levels in surface water in Zamfara State have been found to above WHO safety
limits by up to 100 times, making the water unfit for human consumption and endangering
aquatic ecosystems (Tirima ef al., 2018). Even though it is less frequently utilized in artisanal
settings, more organized organizations occasionally use cyanide, which exacerbates water
contamination with environmentally persistent hazardous residues (Melodi et al., 2021). These
contaminants pose serious threats to both wildlife and human populations that depend on
fish and other aquatic resources since they bioaccumulate in these creatures, making their way
into the food chain (Collegium Ramazzini, 2022). Additionally, communities are forced to rely
on dangerous sources of water due to contaminated water bodies, which raises the prevalence
of waterborne illnesses (Ogunro & Owolabi, 2021). Because runoff from mining sites carries
pollutants into distant water systems during rainy seasons, improper waste management and
spill containment methods in AGM operations exacerbate the spread of pollutants (Aigbedion
& Iyayi, 2007). Addressing water pollution requires the adoption of mercury-free technologies
and stricter enforcement of environmental regulations, though challenges remain due to the
sector’s informality and limited access to alternative methods (Hilson ef al., 2017).

Air pollution and dust

Excavation, crushing and processing ore, along with burning mercury during gold
amalgamation, are the main reasons Nigeria’s air is polluted by AGM. Silica and heavy metal
dust generated from manual crushing and grinding decrease air quality and can negatively
affect the lungs (Tirima et al., 2018). According to monitoring, particles, called PM10 and
PM2.5, can reach levels up to 50% higher than WHO standards at mining sites in Zamfara.
Therefore, miners and those living nearby are prone to silicosis and chronic bronchitis after
breathing the fumes given off by burning the amalgam (Oruonye & Ahmed, 2021). Because
asbestos may reach the air, crops, water or soil, it can raise the risk of exposure to nearby
communities (Collegium Ramazzini, 2022). The fact that many women and children are
involved in crushing and burning makes their lack of personal protective equipment and
insufficient ventilation in processing factories especially risky (Smith et al., 2016). When dry
season winds appear and other seasonal conditions occur, dust from mining sites is spread
farther, reaching communities away from the mines and traveling to distant regions
(Aigbedion & Iyayi, 2007). Addressing air pollution requires using dust suppressors,
introducing mercury-free technology and making sure the public is aware of how to stay safe
in such industries (Idris Medugu et al., 2011).

Impact on biodiversity and human health

The main issues that cause both human health and biodiversity to suffer in Nigeria are habitat
loss, pollution and coming into contact with toxic chemicals. There is a direct impact to
Nigeria's biodiversity because in gold-rich areas like Niger and Plateau States, removing
forests and soil for mining disturbs the surrounding natural environment. Destroying where
animals live and poisoning their food supplies due to mining activities has resulted in the
African savanna elephant and many birds facing danger (Ajaka et al., 2024). Since mercury
and more pollutants affect aquatic creatures and damage plant-growing land, they also
disturb the ecosystem and harm animal populations (Melodi et al., 2021). In 2010, lead
poisoning in Zamfara resulted in nearly 400 child deaths and thousands of patients with brain
and developmental problems which proved that exposure to both mercury and lead can cause
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serious health problems (Tirima et al., 2018). Children and women carrying babies are
especially likely to suffer the consequences of mercury poisoning, often called Minamata
disease which may lead to tremors, trouble with eyesight and hearing and kidney damage
(Basu et al., 2015). Even though water bacteria cause health problems, those working or living
near mines and processing plants can get diseases from the dust such as silicosis and asthma
(Ogunro & Owolabi 2021). Because women and children are exposed for a long time and do
not have proper safety gear, they encounter more serious dangers than others in lower-skilled
ore-crushing jobs (Smith et al., 2016). In order to safeguard ecosystems and human
populations, addressing these problems calls for integrated policies that include
environmental cleanup, health monitoring, and the promotion of safer mining methods
(Collegium Ramazzini, 2022).

SOCIOECONOMIC AND REGULATORY CONTEXT OF ARTISANAL GOLD MINING
IN NIGERIA

Small-scale and artisanal gold mining is important to Nigeria's rural economy, but it's
complicated. Although it provides thousands of people with chances to earn a living, it also
presents significant social and environmental problems. It is important to comprehend the
socioeconomic factors and regulatory enforcement shortcomings in order to create policies
that strike a balance between environmental preservation and development.

Drivers of artisanal mining (poverty, unemployment)

People in rural Nigeria turn to artisanal gold mining mostly because they are unemployed or
very poor. In communities in these four states, AGM is particularly important because so
many residents live on less than $2.15 per day, the worldwide poverty limit (Ajaka et al., 2024).
Approximately 2 million Nigerians contribute to artisanal and small-scale mining, making
this sector’s marketforce varied and includes women considering extra income, those relying
on farming and youth that do not have jobs (Basu et al., 2015). As a result of reduced farmland,
unpredictable weather and missing support from investors, northern Nigeria’s
unemployment rate often exceeds 30%, causing many country people to take up mining to
more easily make ends meet (Ogunro & Owolabi, 2021). Moreover, since the industry is so
informal, workers may experience child labor and unsafe conditions which actually increases
poverty (Idris Medugu et al., 2011). Mining continues to become more popular due to rapidly
rising global gold prices which have seen close to a doubling over the last decade (Collegium
Ramazzini, 2022). To tackle these causes, rural development should support fewer mining
activities, give more people education and allow the creation of new jobs (Hilson et al., 2017).

Weak regulatory enforcement

Regulations in Nigeria are rarely enforced, so illegal and harmful activities from AGM are
able to thrive. Since many artisanal mining companies lack official permission and evade
official monitoring, the industry commonly breaks the rules (Awogbami et al., 2024). But
because there are not enough resources for enforcement and institutions to help, Nigeria’s
2007 mining law asks small-scale miners to hold permits and uphold environmental rules, yet
it is rarely followed (Aigbedion & lyayi, 2007). For instance, the 2010 incident involving lead
poisoning in Zamfara State which took the lives of more than 400 children, showed that
government was unable to prevent hazardous mineral processing close to residential areas
(Tirima et al., 2018). Not many artisanal miners have been registered with the Ministry of
Mines and Steel Development (MMSD) because the ministry struggles to watch over the work
of so many people in remote locations. Since corrupt officials sometimes let unlawful
behavior go in exchange for money and middlemen step in to make more money when rules
are loose, enforcement becomes weaker (Ogunro & Owolabi, 2021). Everyone involved agrees
that a grassroots community presence could have smoothed the way for regularization, but
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miners see formalization actions as more hassle than help (Hilson et al., 2017). Apart from
making environmental problems worse such as cutting forests and mercury contamination,
weak regulation leads to social issues such as children working in unsafe factories and
factories themselves (Melodi et al., 2021). So as to comply with regulations and what miners
require, authorities must receive more funding, get better training and put in place
community control systems (Idris Medugu et al., 2011).

Role of government agencies and legal frameworks

In Nigeria, government agencies and laws have a necessary part in regulating AGM, but they
are not fulfilling their role very well. The main responsibility of the MMSD in the mining field
is to oversee the sector, release licenses, enforce environmental information and encourage
sustainable practices (Awogbami et al., 2024.). According to the Nigerian Minerals and Mining
Act of 2007, anybody doing AGM is supposed to join a cooperative, get a license and abide by
both environmental and safety instructions (Aigbedion & Iyayi, 2007). The Act creates an
Artisanal and Small-Scale Mining Department inside the MMSD to help formalize mining and
offer assistance to miners. Yet, not collaborating with the Ministry of Environment and other
authorities, bureaucratic inefficiencies and lack of enough funds are all keeping this
implementation from succeeding (Ajaka et al., 2024). Even though its job is to monitor
environmental damage from mining, the absence of clear power over mining leads to conflicts
in its mandates and enforcement (Ogunro & Owolabi, 2021). Because mercury use restrictions
are not strictly enforced in Zamfara, both water and soil areas have become heavily
contaminated (Tirima et al., 2018). Nigeria, along with most countries, is required by the
Minamata Convention on Mercury to eliminate mercury from AGM. Nonetheless, since access
to safe alternatives is minimal, many people are not yet in compliance with the ban (Collegium
Ramazzini, 2022). Only a small portion of miners have been integrated into formal systems,
despite recent government initiatives like the Presidential Artisanal Gold Mining
Development Initiative (PAGMI) that seek to formalize AGM by offering market access,
equipment, and training (Idris Medugu et al., 2011). Effective regulation involves inter-agency
collaboration, improved money for monitoring, and community-inclusive policies that
alleviate miners” economic vulnerabilities while enforcing environmental standards (Hilson
et al., 2017). Strengthening legal frameworks to include incentives for compliance, such as
access to credit and technical support, could encourage formalization and reduce the sector’s
negative impacts (Melodi et al., 2021).

CASE STUDIES AND PRACTICAL EXAMPLES

Case studies

The 2010 Zamfara lead poisoning crisis in northwest Nigeria, when ore processing spread lead
dust in villages like Dareta and Bagega, was responsible for over 400 children dying and
hundreds of cases in which blood lead was over 100 pg/dL (Tirima et al., 2018) (Table 1). Even
today, the use of mercury in Zamfara’s Anka area still threatens miners, since a 2021 survey
showed that mercury poisoning had led to symptoms like tremors and kidney problems for
half of the miners investigated (Basu et al., 2015; Table 1). In Niger State, activities in Minna
and Shiroro such as AGM, led to 30% of the forest being lost and mercury entering the Mariga
River. This resulted in neurological problems for people and caused problems with local
farmers (Eludoyin et al., 2017). Farming was damaged and mercury from the Osun River
polluted Osun State. Health problems like skin rashes and social tensions were the result.
However, in Ilesha, communities are using sand and charcoal in filtration to lower diseases
from contaminated water (Awogbami et al., 2024). Lead and arsenic in the water near Yauri,
Kebbi State are from illegal mining and have led to both health issues and fighting over
livestock pastures (Collegium Ramazzini, 2022). In Barkin Ladi, community cooperatives
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have begun to grow food by clearing the land, filling holes and planting trees, but in Jos South,
the AGM project has destroyed forests and led to the waste of the Delimi River (Idris Medugu
et al., 2011). They prove that tougher rules, safer technology and efforts by the community are
required to deal with AGM’s effects (Hilson et al., 2017).

Observations from key mining regions

Zamfara State: Beyond the 2010 crisis, AGM continues to contaminate soil and water with
mercury and lead, causing health issues like neurological disorders and escalating land
disputes (Tirima et al., 2018) (Table 1).

Niger State: In Minna and Shiroro, AGM has reduced forest cover by 30% and polluted the
Mariga River with mercury, leading to health issues and conflicts with farmers (Eludoyin et
al., 2017).

Osun State: Mining in Ilesha has destroyed farmland and contaminated the Osun River,
causing skin rashes and social tensions (Awogbami et al., 2024).

Kebbi State: Illegal mining in Yauri pollutes water with lead and arsenic, sparking disputes
over grazing lands (Collegium Ramazzini, 2022).

Plateau State: In Jos South, AGM has caused deforestation and Delimi River contamination,
but community reclamation efforts in Barkin Ladi are restoring degraded land (Idris Medugu
et al., 2011).

These cases and observations highlight the need for stricter regulations and community-
driven solutions to mitigate AGM’s impacts.

Table 1: Comparative Effects of Artisanal Gold Mining in Selected Nigerian States
(Environmental Law Institute, 2014)

State Detailed Effects Additional Description
Zamfara Severe lead poisoning and | Environmental degradation includes
widespread mercury exposure | landscape damage, loss of flora and
affecting miners and nearby | fauna, and disruption of farming
residents; contamination of air, | areas; lead concentrations in some
land, and water; increased child | soils are dangerously high; ongoing
vulnerability to toxic exposure contamination despite some
interventions; health costs are
substantial
Niger Mercury and lead exposure | Mining-driven sediment loads affect
posing neurological and | nutrient cycles and downstream
developmental risks; land | fishing comimunities; artisanal
degradation and river siltation | mining has caused shifts from
harming aquatic life and | traditional farming to mining,
reducing water quality leading to socio-economic disruption;
health risks are heightened by limited
healthcare infrastructure
Kebbi Mercury  exposure  heavily | Women often process ore near
affecting women and children | homes, increasing household
involved in processing; soil and | exposure; children  frequently
water contamination; | accompany mothers, leading to early
reproductive health concerns | and repeated toxic exposure; limited
(miscarriages, birth defects) awareness and access to safer
methods; environmental degradation
reduces land productivity
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Other northern states (Kaduna, | General environmental pollution | States have set up environmental
Katsina, Yobe, Borno, Jigawa) and habitat disruption; water | agencies but enforcement is weak;
quality degradation from mining | mining  activities strain  local
sediments. infrastructure and public health
systems; habitat changes affect
farming and grazing; economic
benefits often remain localized and
informal

CONCLUSION AND RECOMMENDATIONS

CONCLUSION

Mining for gold in Nigeria is dangerous to the environment and to health, but it is still
important for rural people. Uncontrolled mining activities bring serious harm to the land,
cause pollution of nearby waters and may endanger people’s health by increasing the chances
of neurological problems and kidney damage. The problems resulting from mining are made
clear by the Zamfara incident of 2010 which cost the lives of several hundred children and
persistent mercury contamination in Anka, Niger, Osun, Kebbi and Plateau States (Tirima et
al., 2018; Basu et al., 2015). Because of deforestation, soil erosion and pollution with heavy
metals, fewer places are available for farming and getting clean water. This brings risks to
people’s livelihoods and access to food (Eludoyin et al., 2017). Because of deforestation, soil
loss, reduced clean water sources and contamination with heavy metals, we face risks to both
food security and livelihoods (Eludoyin et al., 2017). As seen in Kebbi and Osun, arguments
about resources between miners and nearby residents cause the situation to become even
more tense (Ajaka et al., 2024). Engineering projects led by the community such as in Ilesha,
Osun State, demonstrate potential for resolving water challenges there. Still, it's easy to see
the need for more broad-based steps (Awogbami ef al., 2024). These findings point out that
these different ways of farming need to be regulated clearly and in a way that sustains the
environment and public health (Hilson et al., 2017).

RECOMMENDATIONS

Formalize and Regulate AGM Operations: The Nigerian government should impose licensing
and monitoring of AGM activities to eliminate illicit mining and ensure compliance with
environmental standards, based on lessons from the Zamfara crisis (Awogbami et al., 2024).

Promote Mercury-Free Technologies: As piloted in Anka, offer miners instruction and
introduce accessible, reasonably priced mercury-free gold processing systems, such as those
based on borax (Collegium Ramazzini, 2022).

Improve Environmental Remediation: To restore ecosystems and lower health risks, increase
soil and water cleanup initiatives in impacted areas such as Zamfara and Plateau with the
help of international alliances (Tirima et al., 2018).

Strengthen Community Engagement: To minimize conflicts and guarantee fair benefits,
include local communities in decision-making through cooperatives and revenue-sharing
models, as demonstrated by Plateau's restoration initiatives (Idris Medugu et al., 2011).
Enhance Public Health Interventions: To combat lead and mercury poisoning, implement
health monitoring and treatment initiatives in mining areas, paying particular attention to
women and children who are particularly at risk (Basu et al., 2015).
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Encourage Community-Led Initiatives: To improve access to clean water and lessen
environmental impacts, government and NGO funding should be used to scale up successful
local projects, like Osun's water filtration initiative (Awogbami et al., 2024).

Raise Awareness and Education: Start campaigns to inform miners and communities about
safe mining practices and environmental risks, filling in knowledge gaps seen in Niger and
Kebbi (Ogunro & Owolabi, 2021).
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