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Abstract

The vulnerability of pastoral resources to the impacts of artisanal gold mining has
hindered the development of animal production in recent decades in the rural
commune of Domba, Bougouni region of Mali. This study aims to contribute to a better
understanding of the impact of artisanal gold panning on pastoral resources. To this
end, phytoecological surveys and samples of herbaceous biomass and pastoral value
were carried out on the gold panning site. The Domba artisanal gold mining site
comprises 21 herbaceous species, belonging to 20 genera and 9 families. Poaceae
(42.86%) and Lamiaceae (14.29), are the most dominant in the study area followed by
Cyperaceae, Fabaceae and Rubiaceae with each 9.52%. On the other hand, the lowest
contributions are those of Acanthaceae, Cochlospermaceae and Malvaceae each
contributed 4.76%. The production of herbaceous biomass is very low in the artisanal
gold mining site, either 0.9 tonnes of DM/ha. This would be due to strong pressure
exerted by gold miners in the rural commune of Domba. The pastoral value obtained
is 12.53% in the gold mining site. This result is significantly lower than the reference
value indicated which is 50%. This result could be due to the impacts of artisanal gold
mining on pastoral resources, particularly herbaceous resources. This also results in
environmental degradation, deforestation, pollution of water resources, reduction of
grazing areas and loss of biodiversity. For good management of pastoral resources, it
is necessary to undertake activities including the restoration of old gold mining sites,
the development of pastoral areas and their enrichment with fodder species.
Keywords: gold, pastoral resources, gold mining site, Mali
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IMPACTS DE L'ORPAILLAGE ARTISANAL SUR LES RESSOURCES
PASTORALES HERBACEES DANS LA COMMUNE RURALE DE DOMBA AU
MALI

Résumé

La vulnérabilité des ressources pastorales aux impacts de l'exploitation artisanale de
l'or a entravé le développement de la production animale au cours des dernieres
décennies dans la commune rurale de Domba, région de Bougouni au Mali. Cette
étude vise a contribuer a une meilleure compréhension de I'impact de 1'orpaillage
artisanal sur les ressources pastorales. A cette fin, des enquétes phytoécologiques et
des échantillonnages de la biomasse herbacée et de la valeur pastorale ont été réalisés
sur le site d'orpaillage. Le site d'exploitation aurifere artisanale de Domba comprend
21 espéces herbacées, appartenant a 20 genres et 9 familles. Les Poaceae (42,86 %) et
les Lamiaceae (14,29 %) sont les plus dominantes dans la zone d'étude, suivies par les
Cyperaceae, les Fabaceae et les Rubiaceae avec 9,52 % chacune. En revanche, les
contributions les plus faibles sont celles des Acanthaceae, des Cochlospermaceae et
des Malvaceae, qui représentent chacune 4,76 %. La production de biomasse herbacée
est tres faible sur le site d'exploitation aurifere artisanale, soit 0,9 tonne de matiére
séche par hectare. Cela s'expliquerait par la forte pression exercée par les chercheurs
d'or dans la commune rurale de Domba. La valeur pastorale obtenue est de 12,53 %
dans le site d'exploitation aurifere. Ce résultat est nettement inférieur a la valeur de
référence indiquée, qui est de 50 %. Ce résultat pourrait s'expliquer par les impacts de
l'exploitation aurifére artisanale sur les ressources pastorales, en particulier les
ressources herbacées. Cela entraine également une dégradation de I'environnement, la
déforestation, la pollution des ressources en eau, la réduction des zones de paturage
et la perte de biodiversité. Pour une bonne gestion des ressources pastorales, il est
nécessaire d'entreprendre des activités telles que la restauration des anciens sites
d'exploitation aurifére, le développement des zones pastorales et leur enrichissement
en especes fourrageres.

Mots clés : or, ressources pastorales, site d’orpaillage, Mali.

Introduction

Pastoral resources are subject to various human aggressions. Among these
aggressions, artisanal gold mining is the determining factor, to which is added
overgrazing. The phenomenon of overgrazing is explained by exceeding the carrying
capacity, itself underpinned by the decline in rangeland productivity. This
degradation is aggravated by artisanal gold mining, which manifests itself in
deforestation, pollution of water resources, occupation of grazing areas, erosion and
loss of biodiversity. Despite the marked decline in the productive potential of pastures,
livestock numbers continue to increase. According to the Local Service of Animal
Production and Industries (SLPIA, Bougouni 2023, p. 13), the livestock of the rural
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commune of Domba increased from 140,948 to 904,770 heads between 2013 and 2023.
In the past, these pastoral areas were sufficient to feed sedentary herds and
accommodate transhumant herds in the dry season (D. COULIBALY et al., 2009, p.
357). Today, pastoral resources are much more influenced by inappropriate human
activities, including artisanal gold mining, excessive tree felling, the expansion of crop
fields and overgrazing (L. TRAORE, 2016, p. 208). These resources play a key role in
the extensive livestock system. Their contribution of protein, essential for the
nutritional balance of livestock during the dry season, is significant (A. B. BECHIR and
Z. C. KABORE, 2012, p. 36). For this, the sustainable management of these pastoral
resources appears to be an imperative necessity, which then requires a good
knowledge of their state and their production (S. BARMO et al., 2020, p.1, 37, 52). To
address this issue, it is necessary to analyze the impact of artisanal gold panning on
pastoral resources in the rural commune of Domba in Mali. This study aims to
contribute to a better understanding of the impact of artisanal gold panning on
pastoral resources in study area.

1. Materials and methods
1.1. Presentation of the rural commune of Domba

The study was carried out on artisanal gold mining sites in the rural commune of
Domba. The rural commune of DOMBA is located between latitudes 12°6'37' north
and longitudes -7°13'34 west in the Bougouni region, which is the eleventh
administrative and economic region of Mali (Figure 1). It is located in the southern
Sudanian zone between the 1000 and 1300 mm isohyets. The average annual
temperature is 27°C. The soil is generally of the tropical ferruginous type. The
commune has enormous potential in natural resources and its geographical position
gives it abundant vegetation and species, presenting different types of formations
which are: wooded and wooded savannah; gallery forest; open forests.
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Figure 1: Study area location
1.2. Material

1.2.1. Technical equipment

For the collection of data on herbaceous vegetation, a number of materials were used:
v" phytoecological survey sheets for the census of herbaceous species;

a 100 m measuring tape to mark out the quadrat points;

a 0.25 m? metal for collecting herbaceous biomass;

sickles for cutting herbaceous biomass;

a high-precision electronic scale for weighing herbaceous biomass;

a GPS receiver for geographic coordinates;

creton bags for transporting and preserving herbaceous biomass;

plastic bags for sample labels;

AN NI NN Y N NN

a digital camera for field images.

1.2.2. Plant material

The plant material consisted of herbaceous species found in the study sites.
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1.3 Methods
1.3.1. Determination of floristic composition

The floristic composition of the herbaceous plants was assessed using the quadrat
point method (P. DAGET and ]. POISSONET, 1971 p.71-81). This method consists of
extending a double decameter of 20 m above the herbaceous carpet held by two stakes
fixed to the ground. A thin rod of rebar is driven vertically into the vegetation every
20 cm for reading. All herbaceous species in contact with the stem are recorded on a
collection sheet. By convention, the taxon of each species is noted only once at each of
the 100 reading points. In the case where no species touches the stem, a cross is marked
in the box corresponding to the bare soil line. A total of three (03) quadrat points were
carried out over an equidistance of 500 m, either 300 reading points.

1.3.2. Evaluation of herbaceous biomass production

The production of herbaceous biomass was evaluated by the method of the complete
harvest of M. GROUZIS (1988, p. 336), and A. FOURNIER (1991, p. 371). This method
consists of mowing inside a plot of 0.25 m? all the herbaceous plants at the stage of
their peak of growth. On each quadrat point, four (04) plots were placed at a regular
interval of 5 m, for a total of 12 plots. Inside which all the fresh herbs were mown, then
weighed using a high precision scale (+ 2g). A composite sample was made in each
mixture of four samples, it was weighed, then labeled and put in a creton bag to send
it to the Laboratory. Then, the dry matter was determined by drying the composite
samples in an oven at 90 °C for 48 hours. The results obtained were expressed in g of
dry matter (DM)/m?and then reported in kg of DM/ha.

1.3.3. Assessment of pastoral value

It is expressed as a percentage of the pastoral quality of a given plant formation
based on the specific contribution to the cover. Each species has an index that
determines its pastoral quality. This index is between 0 and 5 (P. DAGET and M.
GODRON, 1995, p. 32). Species with a quality index of 0 are not palatable to
animals and are considered to be of poor pastoral quality, while those with a
quality index of 5 are the most palatable and therefore are of very good pastoral
quality. The formula used to calculate this pastoral value is:

VP =1/5) CSi*Isi*
R

VP = Pastoral Value in percentage (%); Csi = Specific contribution of species i; Isi = Specific
quality index (0 to 5); R = Recovery.
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2. Results
2.1. Herbaceous floristic composition

The herbaceous floristic composition of the study site is recorded in Table 1.
The analysis of Table 1 shows that the artisanal gold mining site of Domba is composed
of 21 herbaceous species belonging to 20 genera and 9 families.

Table 1 : Floristic composition of herbaceous plants

Families Herbaceous species
Acanthaceae Lepidagathis fimbriata CB Cl.

Cochlospermaceaeae Cochlospermum tinctorium Perrier ex A.Rich .

Cochlospermaceae Cochlospermum planks Hook . f.

Cyperus delicious
Fimbristyle iron-colored (L.) Vahl

Cyperaceae

Cassia tora L .
Fabaceae

Tephrosia pedicellata Baker

Hyptis spicy Lam .

Lamiaceae Hyptis sweet-smelling (L.) Poit .

Basil most grateful Linn.

Malvaceae Sharp-edged sword

Andropogon pseudo-agricultural Stapf
Armpits branched (L.) Stapf
Digitaria horizontal Will

Diheteropogon hagerepi Hitchcock .

Grasses Hackelochloa granularis ( L.) Kuntze

Peniset pedicel Trin.
Rottboellia exalted
Setaria bearded ( Lam .) Kunth
Tripogon youngest ( A.Rich .) Hochst .
Borreria verticillata (L.) GFWMey
Mitracarpus hirtus (L.) DC

Source: S. Traoré, 2024

Rubiaceae

2.2. Contribution of families to the herbaceous flora in the study site

The analysis of table 2 shows that 8 families of herbaceous species are encountered on
the study site. The largest contributions were recorded in the Poaceae (42.86%) and
Lamiaceae (14.29), followed by Cyperaceae, Fabaceae and Rubiaceae with 9.52% each.
On the other hand, the lowest contributions are those of Acanthaceae,
Cochlospermaceae and Malvaceae each contributing 4.76%.
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Table 2 : Contribution of herbaceous species by family in the study site

Families Number of species %

Poaceae 9 42.86
Lamiaceae 3 14.29
Cyperaceae 2 9.52
Fabaceae 2 9.52
Rubiaceae 2 9.52
Malvaceae 1 4.76
Acanthaceae 1 4.76
Cochlospermaceaeae 1 4.76
Total 21 100

Source: S. Traoré, 2024

2.3. Production of herbaceous biomass and Pastoral value

The production of herbaceous biomass is very low in the artisanal gold mining site,
either 0.9 tonnes of DM/ha. This is due to strong pressure exerted by gold miners from
the rural commune of Domba. The pastoral value obtained is 12.53% in the gold
mining site. This result is significantly lower than the indicated reference value of 50%.
It is clear from the analysis of Table 3 that the artisanal gold mining site recorded many
herbaceous species with low pastoral value. These include: Hyptis spicigera Lam, Sida
acuta (0.01%), Andropogon pseudapricus Stapf and Tephrosia pedicellata Baker (4%). This
result could be due to the impacts of artisanal gold panning on pastoral resources,
particularly grasslands. It also results in environmental degradation, deforestation,
pollution of water resources, reduction of grazing areas and loss of biodiversity.

Table 3: Variation of pastoral value of grasslands in the study site

Herbaceous species VE ()
Andropogon pseudapricus Stapf 1.64
Borreria verticillata (L.) GFWMey 0.16
Brachiara ramosa (L.) Stapf 0.48
Cochlospermum planchoni Hook . f . 0.03
Cochlospermum dyer Perrier from A Rich .. 0.04
Cyperus delicious 0.04
Digitaria horizontal Will 0.15
Diheteropogon hagerepi Hitchcock . 1.74
Fimbristyle iron-colored (L.) Vahl 0.02
Hackelochloa granular (L.) Kuntze 0.03
Hyptis spicy Lam . 0.01
Huyptis sweet-smelling (L.) Poit . 0.00
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Lepidagathis anobrya No 0.02
Mitracarpus hirtus (L.) DC 0.03
Basil most welcome 0.02
Peniset pedicel Trin . 2.61
Rottboellia exalted 0.03
Setaria bearded ( Lam .) Kunth 0.90
Sharp-edged sword 0.01
Tephrosia pedicellata Baker 421
Tripogon youngest ( A.Rich .) Hochst . 0.30
Total 12.47

Source: S. Traoré, 2024

3. Discussion

3.1. Floristic composition of herbaceous plants

Domba gold mining site is composed of 21 herbaceous species belonging to 9 families
and 20 genera. This implies that the herbaceous resources of the gold mining site have
been subjected to significant anthropogenic pressure. Our results are lower than those
of B. KANAMBAYE (2014, p. 35) who identified 45 herbaceous species in the pastoral
zone of Lakamané in Diéma.

Poaceae, Lamiaceae and Fabaceae are the most dominant species families in the study
area. These results are sharing similarities with those reported by B. KANAMBAYE
(2014, p. 27) who found the dominance of Foaceae, Fabaceae, Malvaceae and
Convolvulaceae in the pastoral zone of Diéma. According to researchs from T.
SANOGO et al., (2024, p. 90) in the sdistrict of Bougpuni, the most dominants species
were fabaceae (13 species) and combretaceae (8 species). Several authors agree on the
predominance of these families in the Sudano-Sahelian flora (M. KAREMBE et al.,
2009, p. 7; G. BOUDET et al., 1986, p. 54). The latter reports that the herbaceous flora
of Mali is dominated by Poaceae, Fabaceae, Cyperaceae and Rubiaceae.

3.2. Production of herbaceous biomass

Herbaceous biomass production is 0.9 t DM/ha in the gold mining site. This low
biomass production could be explained by the degradation of the plant cover,
overgrazing and the irregular distribution of rainfall over time and space.

According to A. R. WATKINSON and S. J. ORMEROD (2001, p. 23), herbaceous
biomass production is difficult to predict in the Sudano-Sahelian zone. The observed
phytomass production is lower than that reported by D. MAGASSA (2014, p. 17), who
obtained an average production varying between 1 and 3.55 t.MS/ha in the pastoral
zone of Korokodio, Nioro region of the Sahel. Our results are also lower than those
reported by B. TOURE (2018, p. 33) in the same area. The latter obtained 1.9 t MS/ha
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and 4.25 t MS/ha respectively. The findings are also lower compared to the research
of T. SANOGO et al., (2024, p. 90) in the south-west of Mali, which reports that the
average of dry matter of biomass was 1.5t/ha in Faragouaran village and 1.2 t/ha in
Koumantou village.

3.4. Pastoral value

Pastoral value is low in the gold panning site (12.53%). Our results are lower than the
reference average (50 to 65%). Our results are different from those of L. AKPO and M.
GROUSIS (2003, p. 18), who emphasize that the pastures of the Sahelian bioclimate are
of better quality than the Sudanese pastures. Authors such as P. DAGET and M.
GODRON (1995, p. 66), confirm that pastoral value is a function of the quality of
species in an environment as well as their specific contributions. The research from A.
Alhassane et al., 2018 in naturals grassing of the Maradi’s region, Niger have concluded
that Sahelian pastures are very poor in species of high pastoral value and rich in
species of low pastoral value. In 2023, the findings of T. TAMBOL et al., (p. 263) have
raised that Mining activities have led to the depletion of over 577.15 km? of forest area
in the West African Sahel zone and have led to the destruction of grass species, and
polluted ground and surface water.

Conclusion

This study aims to contribute to a better understanding of the impact of artisanal gold
panning on pastoral resources. The pastoral resources, particularly herbaceous ones,
are vulnerable to the impacts of artisanal gold mining in the rural commune of Domba.
The production of herbaceous biomass is very low in the artisanal gold mining site.
The pastoral value obtained is lower than the reference value indicated. That could be
due to the environmental degradation, deforestation, pollution of water resources,
reduction of grazing areas and loss of biodiversity. For good management of pastoral
resources, it is necessary to undertake activities including the restoration of old gold
mining sites, the development of pastoral areas and their enrichment with fodder
species.
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