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Abstract 
Artisanal and small-scale mining is an informal activity 

undertaken by individuals or groups of people that rely heavily 

on manual labor through the use of simple instruments and 

methods without prior exploration and exploitation activities. 

The study assessed the environmental and socio-economic 

impact of artisanal and small scale mining in Bosso Local 

Government Area of Niger State, Nigeria. The objectives are to 

identify the environmental baseline conditions of the study areas 

before the mining activities, assess the environmental and socio-

economic impacts of mining activities in the study areas and 

compare the impacts across the three study locations which 

analyzed and utilised both primary (Questionnaire, Observation 

and interview) and secondary ( landsat imageries of 1987, 2000 

and 2020)  data in the study area Kpapi, Chanchaga and Mutum 

Biyu. The results reveals the impact of ASM in the study area on 

six categories of land use/ Land cover such as built-up, forest 

cover, grassland, cultivated land, bare surface and water bodies 

shows series of changes that have taken place from 1987 to 2020, 

also the use of frequency and percentage revealed that 

agricultural production have been negatively impacted which 

can be attributed to soil contamination through deposit of 

particulate matter, creation of employment have been on the 

increase even though there is need to reorganize and properly 

educate the miners, land degradation and pits collapse as a result 

of mining has been identified using X-ray Fluorescence 

techniques also water pollution due to ASM resulting in presence 

of lead, Aluminum, zinc among other makes water unsafe for 

domestic use and aquatic life. Lastly, the significance value 

(0.001) is less than the P-value (0.05) which shows that there is 

Hummingbird Publications  

Journal of Applied Ecology Env. Design 
www.hummingpubng.com 

HP 
JAEED2022 

© June, 

    2022 

Vol. 22 No. 4 

Keyword: 

Environmental, Socio-

economic, Artisanal 

and small scale 

Mining, Impact 



 
  

Page 34               JAEED Vol. 22 (4) 2022 ISSN – 3279-8992 

 

Journal of Applied Ecology and Environmental Design JAEED2022 [3279-8992] Vol.22 

environmental and socio-economic impact across the study area. 

The conclusion is that ASM activities have significant impact on 

the environment and socio- economic of the study area. It is 

therefore recommended as a way of mitigating the negative 

impact of ASM in the study area to set up mining committee 

through royalties should ensure that the vegetation of exhausted 

sites are properly and fully recovered by refilling all the pits and 

replanting the trees in those areas. This could contribute to 

recovering the fertility and vegetation of farmlands and forests 

that are lost to mining and graveling activities. Mining activities 

are known to contribute greatly to the economy of any 

Community, Local Government, state, or country in which it is 

found. When properly harness and managed revenue generated 

from it can be channeled to the developmental aspect and used to 

create other sources of revenue for the host community.  

 

Introduction 

Mining refers to the practice of extraction of mineral deposits from the surface of the earth or 

from beneath the surface (Ako et al., 2014). It is an integrated activity involving geological 

reconnaissance, exploration, exploitation, and processing, and not the least, abandoned mine 

sites or mine closure, irrespective of the mining techniques employed, be it surface or 

underground mining. It has been recognized that diverse mining activities have caused a 

considerable impact on the environment and natural resources including the destruction of 

habitats, physical landscape, and many more (Maponga, 2015).  

Artisanal and small-scale mining is an informal activity undertaken by individuals or groups 

of people that rely heavily on manual labor through the use of simple instruments and methods 

without prior exploration and exploitation activities. An artisanal and small-scale miner 

(ASM) is a subsistence miner who is not officially employed by a mining company, but works 

independently, mining various minerals or panning for gold using their resources 

(Macdonald et al., 2014). All over the world, small-scale mining operations have been 

formalized into economically viable and environmentally friendly ventures.  

In Nigeria, most of the mining operations are carried out by artisanal and small-scale miners 

which are usually surface mining carried out with little or no advanced technology that will 

help to manage the ecological damages of the mining operations (Oladipo, 2006). The program 

is extensively used as a vehicle for poverty eradication as they provide massive self-

employment in the rural areas. Apart from making the minefields conducive for investments, 

the product from artisanal and small-scale mining contributes to the mineral export of the 

nation (Mason, 2013). Artisanal and small-scale mining is sometimes called the informal 

sector, which is outside the legal and regulatory framework (Azubike, 2011). When not 

formalized, organized, planned, and controlled, it can be viewed to be harmful by governments 

and environmentalists, because of its potential for environmental damage, social disruption, 

and conflicts (Opafunso, 2011). Some of these menaces are; depletion of the environment such 
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as land degradation, deforestation, loss of aquatic animals, water pollution, and air pollution. 

Most artisanal and small-scale miners work in difficult and often very hazardous conditions 

in the absence of the required safe mining regulations to safeguard the operations (Veiga, 

2003). Artisanal and small-scale mining (ASM) is a globally-significant industry, providing 

rural employment directly to at least 15 million people and indirectly to over 100 million in 

more than 70 countries (WHO, 2013).  

 

STUDY AREA 

 
Figure 1: The Study Areas (Kpapi, Mutum-Biyu and Chanchaga) Bosso LGA, Niger 

State, Nigeria 

Source: Geography Department, FUTMinna 2020 

 

MATERIALS AND METHODS 

The primary source involves the collection of information through field surveys by 

administering questionnaire, personal observation, and in-depth interviews. The data required 

is related to information on the environmental and socio-economic impacts of mining across 

the three study areas. These include demographic characteristics of respondents amongst 

others. 
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Secondary data such as information about the study area, baseline environmental condition 

before Mining, and history of Study area were sourced through the use of Landsat images 

(Landsat 1987, Landsat 2000, and Landsat 2020) to determine changes that have occurred on 

the Land use/Land cover in the study areas. This objective was achieved through the use of 

four (4) multi-date Landsat satellite imageries, Enhanced Thematic Mapper (ETM+) of 1987, 

Enhanced Thematic Mapper (ETM+) 2000, and Operational Land Imager (OLI) of 2020 

 

RESULTS AND DISCUSSION 

 
Figure 2: 1987 Land use/Land cover distribution map of Bosso local government 

Source: Authors Analysis (1987) 

 

 
Figure 3: 2000 Land use/Land cover distribution map of Bosso local government 

Source: Author’s Analysis (2000) 
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Figure 4: Land use/Land cover distribution map of Bosso local government 

Source: Authors Analysis (2020) 

 

The land use classification gives an account of the spatial distribution and areal extent of 

various categories of land use over the study area. Figures 2, 3, and 4 show the classified land 

use imagery of Bosso in 1987, 2000 and 2020. The classification identified six categories of 

land use; built-ups, forest cover, grassland, cultivated land, bare surface and water bodies. 

The land use/ land cover map gives an account of the spatial distribution and areal extent of 

various categories of land use/land cover over the study area. 

Figure 2 presents the classified land use/land cover map of the study area for the year 1987. 

The imagery identified six (6) categories of land use/land covers; built-ups, forest cover, 

grassland, cultivated land, bare surface, and water bodies. The areal extent of these classes 

reveal that the dominant class is cultivated land which covers 584.79 km2 accounting for about 

35.72%, this is followed by grassland with 491.18 km2 (30.00%), built-up areas covers 126.44 

km2 (7.72%). This is seen more at the Centre, forest cover on the other hand occupies an area 

of 326.86 km2 (19.96%), bare surface with 106.43 km2 (6.50%), and water bodies with 1.48 

km2 representing (0.09%) of the total area as the less dominant land use and land cover class. 

The land use and cover map of Bosso for 2000 (Figure 3), reveals that there was a drastic 

increase in built up areas. Result shows that built up area increase from 126.44 km2 (7.72 %) 

in 1987 to 165.59 km2 (10.12%) in 2000. The built up expands towards the north east and 

eastern section of the map due to continuous influx of people. This increase is attributed to 

increase in population growth. This is followed by grassland; findings reveal that grassland 

also increases from 491.18 km2 (30.00%) in 1987 to 640.11 km2 (39.14%) in 2000. The large 

proportion of grassland area indicates that most of the marginal dry and wetlands have been 

converted to grassland. However, there was a decrease in forest cover as findings indicate that 

forest cover areas decreased from 326.86 km2 (19.96%) in 1987 to 229.86 km2 (14.05%) in 

2000. This may be attributed to conversion to build up areas, agricultural land and other land 

use and land cover categories. Similarly, cultivated land also witnesses a decrease from 584.79 



 
  

Page 38               JAEED Vol. 22 (4) 2022 ISSN – 3279-8992 

 

Journal of Applied Ecology and Environmental Design JAEED2022 [3279-8992] Vol.22 

km2 (35.72%) in 1987 to 487.65 km2 (29.82%) in 2000. The decreased may be attributed to 

increased farming activities in the area.  Furthermore, bare surface witness a slight decrease 

to 110.65 km2 (6.77%), while water bodies’ remains relatively stable with 1.64 km2 (0.10%) 

respectively. 

Figure 4 shows the land use and cover map of Bosso for 2020, findings reveal that Cultivated 

land is still the most dominant land use and cover type and although it witnesses a continuous 

decrease across the study areas, an indication of increased urbanization. Result also shows that 

built up area increase from 165.59 km2 (10.12%) in 2000 to 246.15 km2 (15.03%) in 2020. 

The built up expands towards the city Centre, western, southern, north west and south western 

section of the study area as more people to influx the area. 

This is followed by cultivated land area as findings reveal that there was an increase in 

cultivated land but still occupies more land area than other land use category. Findings shows 

that forest cover land decreased from 229.86 km2 (14.05%) in 2000 to 103.60km2 (6.33%) in 

2020. Similarly, there was also a decrease in grassland area as findings indicate that grassland 

areas decreased from 640.11 km2 (39.14%) in 2000 to 527.94 km2 (32.25%) in 2020. 

Similarly, bare surface also witnesses an increase from 110.65 km2 (6.77%) in 2000 to 206.84 

km2 (12.63%) in 2020. In addition, water body also increases from 1.64 km2 with (0.10%) in 

2000 to 5.10 km2  (0.31%) in 2020 .Table 4.1 shows the areal extent for each of the land use 

and land cover categories under study for each of the selected years. 

 

Table 4.1.1 land use and land cover Distribution of Bosso (1987, 2000 and 2020) 

LULC 1987 2000 2020 

Land Cover 

Category 

Area 

(Sqkm) 

Area 

covered 

(%) 

Area 

(Sqkm) 

Area 

covered 

(%) 

Area 

(Sqkm) 

Area 

covered 

(%) 

Build up 126.44 

 

7.72 

 

165.59 

 

10.12 

 

246.15 

 

15.03 

 

Forest cover 326.86 

 

19.96 

 

229.86 

 

14.05 

 

103.60 

 

6.33 

 

 

Grassland 491.18 30.00 640.11 39.14 527.94 32.25 

Cultivated  

Land 

  

584.79 

 

35.72 

 

487.65 

 

29.82 

 

547.56 

 

33.45 

 

Bare surface 106.43 

 

6.50 

 

110.65 

 

6.77 

 

206.84 

 

12.63 

 

Water bodies 1.48 

 

0.09 

 

1.64 

 

0.10 

 

5.10 

 

0.31 

 

Total 1637.19 

 

100 

 

1635.50 

 

100 2467.30 

 

100 

Source: Author’s Analysis (2020) 
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Similarly, figure 4.4 shows the trend in the change of the various land use and land cover 

categories, findings shows that there was continues increase in built up areas and cultivated 

land while other land use categories shows a fluctuating trend. 
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Figure 5: Land use and land cover distribution across the study Area  

 

Table 4.1.2 Magnitude and Percentage of Change in Land Use/Landover between 1987 

and 2000 

LULC Class 1987 

Extent 

(Sq. 

km) 

2000 

Extent 

(Sq. km) 

Magnitude 

of 

Change (Sq. 

km) 

Percentage 

of Change 

Annual 

Rate 

of Change 

% 

Built up 126.44 165.59 39.15 30.96 2.38 

Forest cover 326.86 229.86 -97.00 -29.67 2.28 

Grassland 

 

491.18 640.11 148.93 30.32 2.33 

Cultivated  

Land 

584.79 487.65 -97.14 -16.61 1.27 

Bare surface 106.43 110.65 4.22 3.96 0.30 

Water bodies 1.48 1.64 0.16 10.81 0.83 

Total  1637.19 

 

1635.50 

 

386.6 122.33 8.56 
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The magnitude of change of forest cover area for 13 years from 1987 to 2000 shows that forest 

cover decreased by -97.00 Sq. km representing a change of -29.67 % of the total change for 

the period as shown on Table 4.2. Built up has one of the highest annual rates of change of 

2.38% while Water bodies has the least annual rate of change of 0.83%. The period also 

witnessed a decrease in cultivated land area. The cultivated land decreased by -97.14 km 

representing -16.61% of the total change, while Grassland increased by 148.93 (30.32%).  

 

Table 4.1.3 Magnitude and Percentage of Change in Land Use/Landover between 2000 

and 2020 

LULC Class 2000 

Extent 

(Sq. 

km) 

2020Extent 

(Sq. km) 

Magnitude 

of 

Change (Sq. 

km) 

Percentage 

of Change 

Annual 

Rate 

of Change 

% 

Built up 165.59 246.15 80.56 48.65 2.43 

Forest cover 229.86 103.60 -126.26 -54.92 -2.74 

Grassland 

 

640.11 527.94 -112.17 -17.52 -0.87 

Cultivated  

Land 

487.65 547.56 59.91 12.28 0.61 

Bare surface 110.65 206.84 96.19 86.93 4.34 

Water bodies 1.64 5.10 3.46 210.97 10.54 

Total  1635.50 

 

1637.18 

 

478.55 431.27 21.53 

 

The magnitude of change of forest cover area for 20 years from 2000 to 2020 shows that forest 

cover decreased further by -126.26Sq. km representing a change of -54.92% of the total change 

for the period as shown on Table 4.2 Forest cover had an annual rate of change of -2.74% 

while Grassland has the least annual rate of change.  

The period witnessed further increase in Built up and Bare surface area. The built up land 

increased by 80.56 Sq. km representing (48.65%) of the total change, while Grassland 

decreased by -112.17 sq. km (-17.52%) at an annual growth rate of -0.87%. These changes are 

attributable to the less agricultural activities, built up encroachment, fuel wood and among 

others uses. 

 

Table 4.1.4 Magnitude and Percentage of Change in Land Use/Landover between 1987 

and 2020 

LULC Class 1987 

Extent 

(Sq. 

km) 

2020Extent 

(Sq. km) 

Magnitude 

of 

Change (Sq. 

km) 

Percentage 

of Change 

Annual 

Rate 

of Change 

% 

Built up 126.44 246.15 119.71 94.67 2.86 

Forest cover 326.86 103.60 -223.56 -68.39 2.07 
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Grassland 

 

491.18 527.94 36.38 7.40 0.22 

Cultivated  

Land 

584.79 547.56 -37.23 -6.36 -0.19 

Bare surface 106.43 206.84 100.41 94.34 2.85 

Water bodies 1.48 5.10 3.62 244.29 7.40 

Total  1637.19 

 

1637.18 

 

520.91 515.45 15.59 

 

The magnitude of change of dense forest cover area for 33 years ranging from 1987 to 2020 

shows that forest cover decreased further by -223.56Sq. km representing a change of -68.39% 

of the total change for the period as shown on Table 4.3 Water bodies has the highest annual 

rate of change of 7.40% within the study years while Cultivated land has the least annual rate 

of change of -0.19%. The period witnessed more increase in Built up and Bare surface area. 

The built up land increased by 119.71 Sq. km representing 94.67 % of the total change, while 

Bare surface area increased by 100.41 sq. km (94.34%) at an annual growth rate of 2.86 % 

and 2.85% respectively as shown on table 4.4 

 

 
Figure 6: Environmental impacts of Artisanal Small Scale Mining across the study area 

Source: Author's Fieldwork (2021) 

 

As indicated in Figure 4.6; of the study, land degradation as a result of mining activities within 

the study areas was very high (47.48%); deforestation as a result of mining activities was very 

high (56.57%); mine pits collapsed within the study areas as revealed tends to be very high 

(41.42%); loss of Biodiversity due to mining activities within the study area is very high 

(48.49%); air pollution from dust and sounds is high (42.42%) and lastly water pollution as a 

result of removing dirt's from the minerals tends to be very high (55.55%). 
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Figure 7: Socio-economic impacts of Artisanal Small Scale Mining across the study area 

Source: Author's Fieldwork (2021) 

 

As indicated in Figure 4.5; of the study, Agricultural production has witnessed negative impact 

which results in low production representing 50.51%; creation of employment as a result of 

mining activities is high 30.30% this is a positive impact. As indicated mining have created 

source of employment which translates to supporting livelihood. 

The influx of immigrants due to mining activities is high 50.51% within the study area; conflict 

between indigenes and migrant workers is also high 35.36% which truncate peace in the host 

community.  Improvement in living standard within the study area is low 42.42% this is 

because the presence of mining sites have not significantly contributed to major development 

within the study areas; 

The study areas have recorded a boost in petty trade 37.38% this can be attributed to 

continuous influx of migrants on daily basis which indeed is a positive impact in the study 

areas. Children dropout from school due to mining activities within the study areas is moderate 

46.35%; security threat within the study areas has increased over time 42.43% which is equally 

attributed to high influx of immigrants and lastly the practice of drug abuse within study areas 

has increased tremendously 42.43%. 

 

Table 4.9: ANOVA Analysis of the environmental impact of ASM across the study areas 

ANOVA 

  

Sum of 

Squares Df 

Mean 

Square F Sig. 

chanchaga Between 

Groups 
.009 393 .001 235.2 0.001 

Within 

Groups 
0.000 2       
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Total .009 395       

Mutum biyu Between 

Groups 
0.006 393 0.000 221.3 0.001 

Within 

Groups 
0.000 2       

Total 0.006 395       

Kpapi Between 

Groups 
23.660 393 3.380 215.4 0.001 

Within 

Groups 
0.000 2       

Total 23.660 395       

Key: df = Degree of freedom, F= F value, Sig. = Significance value,  P<0.05 

 

Table 4.9 shows the ANOVA result on the environmental impact of ASM across the study 

areas. The result revealed that the significance value for Chanchaga, Mutum Biyu and Kpapi 

stands at 0.001 respectively. Thus, based on significance value (0.001) which is less than the 

p value (0.05) the result indicate that there is environmental impact of Land degradation, 

deforestation, increase in mine pits collapse, loss of biodiversity, air pollution and water 

pollution in Chanchaga, Mutum biyu and Kpapi. 

 

CONCLUSION AND RECOMMENDATIONS 

Conclusively, the impact of ASM in the study area on six categories of land use/ Land cover 

such as built-up, forest cover, grassland, cultivated land, bare surface and water bodies have 

shown series of changes that have taken place from 1987 to 2020. the environmental and socio-

economic impact of mining activities in the study area reveals that agricultural production 

have been negatively impacted which can be attributed to soil contamination through deposit 

of particulate matter. Creation of employment has been on the increase even though there is 

need to reorganize and properly educate the miners. Land degradation and pits collapse as a 

result of mining has been identified using X-ray Fluorescence techniques. Water pollution due 

to ASM resulting in presence of lead, Aluminum, zinc among other makes water unsafe for 

domestic use and aquatic life. Also, in comparing the impact across the three study location it 

was revealed that thus, the significance value (0.001) is less than the P-value (0.05) which 

shows that there is environmental and socio-economic impact across the study area. It is 

therefore recommended as a way of mitigating the negative impact of ASM in the study area 

to set up mining committee through royalties should ensure that the vegetation of exhausted 

sites are properly and fully recovered by refilling all the pits and replanting the trees in those 

areas. This could contribute to recovering the fertility and vegetation of farmlands and forests 

that are lost to mining and graveling activities. Mining activities are known to contribute 

greatly to the economy of any Community, Local Government, state, or country in which it is 

found. When properly harness and managed revenue generated from it can be channeled to 

the developmental aspect and used to create other sources of revenue for the host community.  
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