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Amid the expansion of the gold mining frontier in Latin America over the last three decades, competing
property schemes and divergent visions over resource-rich territories have upscaled water and environ-
mental conflicts. In the expansion of the gold mining frontier, mercury contamination from Artisanal and
Small-Scale Gold Mining has called the attention of governments, international agencies and scholars
across disciplines, who have ranked Colombia as the world’s highest per capita mercury polluter.
Despite the efforts by diverse parties to reduce mercury emissions and reach long-standing comprehen-
sive policies to tackle the harming consequences of pollution, there are still significant gaps in under-
standing the disputed environmental governance of gold mining geographies. By examining the case of
La Toma in Colombia, this article highlights some lessons to be learned from transdisciplinary research
on mining conflicts and mercury contamination over the last decade. We discuss pathways and schemes
of state-led corporate dispossession, probe incomplete and selective governmental research and control
of mercury contamination, and illustrate the on-going intracommunal challenges faced by traditional
miners to ban mercury use in small-scale gold mining operations. We argue that mercury pollution is
a political phenomenon that needs to be critically addressed from the entanglement of colonial trajecto-
ries of oppression and marginalization to ethnic communities, and the structural violence and environ-
mental racism that capitalist extractivism wreaks in rural commodity frontiers.

� 2022 Elsevier Ltd. All rights reserved.
1. Introduction

Colombia is the fifth gold-producing country in Latin America,
with an annual average production of 57,5 tons during the last dec-
ade (ANM, 2021). However, only 13% of the national gold produc-
tion comes from the formal sector (Veiga & Marshall, 2019). In
2019, the government of President Iván Duque established a
National Development Plan, including an agenda to formalize
40% of artisanal and small-scale mining by the end of the year
(Chomsky, 2019). This plan has achieved little progress; thus far,
only 2% of operating gold mines have received titles (Rochlin,
2021).

One of the main concerns about artisanal and small-scale gold
mining (ASGM) is the uncontrolled release of toxic substances such
as mercury and cyanide, which are routinely used as part of amal-
gamation techniques that facilitate the separation of gold particles
from sediments. In fact, ASGM is responsible for about 38% of the
global mercury emissions, making this activity the primary source
of anthropogenic mercury pollution in the world (AMAP/UN
Environment, 2019: 27). After Indonesia and Peru (Yoshimura
et al., 2021), Colombia ranks third on a global scale of mercury pol-
luters, and is considered the world first mercury-per capita pol-
luter (Cordy et al., 2011).

As previously mentioned, cyanide is commonly used together
with mercury in the gold extraction process. While cyanide is
extremely toxic in its pure form, once released into the environ-
ment, it reacts quickly forming non-hazardous compounds. Due
to its non-persistent nature, the main concern associated with cya-
nide is the acute exposure in occupational settings. On the other
hand, mercury is a persistent hazardous substance that bioaccu-
mulates and biomagnifies, with intoxicating effects depending on
its chemical speciation, concentration, route and length of expo-
sure (Gustin et al., 2016; Morgan et al., 2021). In humans, mercury
poisoning produces neurocognitive impairment, is harmful for the
central nervous system, and can generate permanent kidney, cellu-
lar, cardiovascular, immunological, reproductive, and embryonic
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3 The Project ‘‘Synoptic and participatory assessment of environmental pollution
and health effects due to exposure to mercury from artisanal gold mining in the Alto
Cauca basin, Colombia. First steps towards local development of sustainable
solutions” engaged biologists, epidemiologists, psychologists, environmental and
chemical engineers, statisticians, toxicologists, biosystems engineers, political geog-
raphers, anthropologists, and social leaders from the Community Council from La
Toma and the women’s organization ASOMUAFROYO. For more information on the
project visit: https://mercurioaltocauca.com/ (Retrieved on September 20, 2021).
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damage (Rice et al., 2014; Beckers & Rinklebe, 2017). The growing
emissions of mercury at a global scale have created an environ-
mental and human health problem, which in 2013 summoned
128 parties in the Minamata Convention on Mercury to seek com-
prehensive solutions (Selin et al., 2018). Long before since, scien-
tific parties, researchers across disciplines, environmental
entities, and health agencies have urged for long-standing policies
that allow technical transitions to zero mercury emissions, ade-
quate research and modeling of biogeochemical cycling, dispersion
trajectories, bioaccumulation, and subsequent transfer to humans,
as well as timely and adequate education, and comprehensive
responses to health impacts (Selin et al., 2007; Selin, 2014; Chen,
et al. 2018; Bank, 2020).

The Colombian government, signatory of the Minamata Con-
vention, has endorsed the formalization of the mining sector as a
crucial path towards sustainable and responsible development
(Le Billon et al., 2020). Nevertheless, mining formalization in
Colombia is a two-tailed story. While government institutions
depict formalization as the solution to mercury pollution, the
untold tale is that formalization also conceals the government’s
interest in prioritizing large corporate ventures capable of estab-
lishing mega-mining projects that typically come at the cost of
secluding traditional and cooperative mining (Vélez-Torres,
2014). The de facto strategy becomes criminalizing artisanal and
small-scale miners (Güiza & Aristizabal, 2013). Moreover, state
institutions have frequently been criticized for tolerating illegal
gold extraction (Massé & Le Billon, 2018), leading to a questionable
legacy of governmental actions and omissions when it comes to
holding extractivist ventures accountable for pollution and
degradation.

Over the last decade, abundant literature has critically
addressed the property regimes and government mechanisms that
regulate the exploitation of nature in commodity frontiers (Emel
et al., 2011; Vélez-Torres, 2014; Van Teijlingen, 2016; Arsel et al.,
2016; Peluso, 2018). Despite growing concerns regarding contem-
porary ecological crises driven by capitalist extractivism (Haraway,
2015; Moore, 2017), there are still significant gaps in understand-
ing the dynamics of disputed governance in polluted extractivist
geographies. Recent scholarship by political ecologists has con-
tributed, however, to close this gap. Relevant research has tackled
the complex ways in which ‘‘uninvited environmental change”
(Willow, 2014: 242) and pollution reshape of socio-political life
at different scales and geographies (Fisher et al., 2021). Accounting
for these differences, Davies (2019) argues that racial subjects are
not only affected greatly by the historical marginalization encom-
passed by structural violence but by the intrinsically entangled
slow violence derived from the exposure to toxic pollutants in
extractivist settings.

In this article, we focus on the case of La Toma as a vivid illus-
tration of the disputed environmental governance in ancestral
lands of Colombian ethnic communities that have been increas-
ingly affected by mercury pollution. La Toma is located in the
northern Cauca region (see Fig. 1). It is a mining settlement where
enslaved peoples of African origin were forced to extract gold since
colonial times (Navarrete, 2005). Ironically, gold panning, which at
the time did not involve the use of mercury, also played an eman-
cipatory role after the abolition of slavery in 1851 as it became a
free-men livelihood that allowed Afro-Colombians to save money
for purchasing mines and land (Le Billon et al., 2020). Throughout
the 20th century, corporate mining, agrarian, and hydroelectric
ventures have pressured the livelihoods of local inhabitants,
restricting their access to formal land and mining entitlements,
while exacerbating dispossession and forced displacement
(Vélez-Torres, 2014). Beginning the 21st century, newcomers
introduced the community to alternative gold extraction tech-
niques, involving mercury amalgamation.
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This article addresses three core questions. How do trajectories
of corporate dispossession enable a conflictive environmental gov-
ernance? How does mercury contamination unleash a new dimen-
sion of disputed governance in which state offices and officers
result in adversaries to the local community? And finally, what
are the main challenges faced by traditional mining communities
to control mercury pollution and transition towards a safer envi-
ronment? Our response to these questions is informed by a longi-
tudinal activist investigation on environmental conflicts and
agrarian change in northern Cauca. We also reference our transdis-
ciplinary research on mercury contamination in the region
between 2016 and 2021.3

Following the introduction, this paper is organized in three sec-
tions. First, we present a conceptual discussion that addresses the
conflicts over mining contamination as an overlooked dimension of
mining extractivism and, yet, a key feature in environmental gov-
ernance. Next, in a section divided in three parts, we discuss the
historical disputes over water and mining in north Cauca, the con-
tested state management of mercury pollution in La Toma, and the
community’s challenges to create a consensus to protect life and
territory. We conclude the paper by reflecting on the politics of
environmental management in polluted gold mining geographies
and argue that corporate favoritism and colonial histories have
been detrimental to the well-being of rural ethnic subjects, whose
rights continue to be neglected and whose territories continue to
be sacrificed (cf. Lerner, 2010).
2. Conceptualizing environmental governance in gold mining
and polluted territories

Many scholars have drawn attention to the relationship
between the expansion of the mining frontier in the Andean region
and the liberalization of the subnational economies since the
1990s, which enlarged Foreign Direct Investment and private
corporate-led mining operations (Bebbington, 2011; Haslam &
Tanimounen, 2016). As a consequence, mineral exports from the
region increased by 550% between 1995 and 2008 (Van
Teijlingen, 2016), while Latin America as a whole captured one
third of the global investments in mining between 2009 and
2012 (Dietz & Engels, 2017). Notwithstanding stable growth in
the sector, mining has been accounted by the Global Atlas of Envi-
ronmental Justice – EJAtlas as the economic activity that generates
most environmental conflicts (Pérez-Rincón et al., 2019).

Impelled by the imperative of development (Arsel et al., 2016),
mining extractivism has expanded, thereby driving conflictive
water-mining nexus (Marston, 2017). Salem et al. (2018) argue
that most mining-related conflicts refer to constraints in the access
to water for local, often impoverished rural communities. In Peru,
the upscaling of industrial mining has increased the demand for
water, thereby creating social unrest due to competition for access
(Budds & Hinojosa, 2012). In Colombia, the water-mining nexus
additionally holds a legal dimension since referendums are used
as a device to dispute the access to water in contexts of expanding
corporate gold mining (Dietz, 2017; Roa-García, 2017). Although
water and environmental conflicts driven by mining extractivism
have been extensively documented (Bebbington, 2011; Pérez-
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Fig. 1. Geographic location of La Toma. Source: The authors.
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Rincón at al., 2018, 2019; Smart, 2020), less has been said about the
social contestation of pollution in particular.

We argue that understanding environmental governance in
mining geographies should not only address disputed systems of
property and access over underground resources (Vélez-Torres,
2014; Van Teijlingen, 2016; Peluso, 2018), the entangled water
conflicts of extractivism (Vélez Torres, 2012; Roa-García, 2017;
Nygren, 2021), or the emerging criminal structures to control gold
and mining territories (Ortiz-Riomalo & Rettberg, 2018). Rather,
attention should also be given to contestation of pollution in
degraded socio-ecological systems (cf. Preciado et al., 2015; Vela-
Almeida et al., 2016; Gallo Corredor et al., 2021).

In recent years, political ecologists have contributed to closing
this gap. For example, Pickren (2014) unfolds the geopolitics of
the market-driven approach defining e-waste management. By
means of criticizing the marginal or null contention to the uneven
impacts of Northern consumption in Southern geographies, global
governing narratives and policies are problematized. Similarly, a
recently published Special Issue illustrates how the actors engaged,
and technologies used to measure pollution, mediate the gover-
nance of toxicity in different ways according to situated bodies
and geographies (Fisher, et al. 2021). Consequently, to inquire toxic
governance from the trajectories of social differentiation based on
class, gender, race, ethnicity, and location displays a key angle to
unveil the complexities encompassed by polluted bodies-
territories.

By analyzing the case of postcolonial Louisiana, Davies (2019)
reveals the systemic brutality involved in the sub-national con-
struction of toxic landscapes where political forces allow environ-
mental degradation and intoxication to persist in targeted
3

environments. Adding a critique to the colonial legacies of pollu-
tion, Sandlos and Keeling (2016) argue that contamination should
not be addressed as a technical problem exclusively, but as a devise
of dispossession to historically marginalized, vulnerable and
neglected populations. In a similar vein, scholarship from and on
Latin America investigates the politics of toxic environments from
ethnographic perspectives, elucidating the everyday experiences of
contaminated subjects (Auyero & Swistun, 2007; Castillo-Gallardo,
2016). Quotidian experiences are inquired as crucial dimensions of
being, where bodies-territories entangle and reflect the violent
social, cultural, and emotional disruptions galvanized by toxic cap-
italistic accumulation and dispossession of common-pool
resources (Perreault, 2013; Camacho, 2017; Leifsen, 2017;
Hurtado & Vélez-Torres, 2020).

Scholarship on the failed policies to enforce sustainability in the
mining sector has become increasingly prolific over the last decade
(e.g. Veiga & Marshall, 2019; Díaz et al., 2020; Rochlin, 2021). Selin
and Selin (2020) introduce the concept of a human-technical-
environmental system that allows for an interdisciplinary
approach in probing the web of institutions and contexts of knowl-
edge that define the uses of mercury, the human intoxication as a
result of it, and the efforts to legislate the circulation of this sub-
stance. Kempers (2020) suggests that legislative developments to
placing artisanal and small-scale mining under the organized
crime legislation run the risk of victimizing local miners who are
willing to adapt their mining techniques and formalize their activ-
ities to comply with sustainability standards. In Colombia, formal-
ization policies have often ignored the socio-economic conditions
of the miners who lack alternatives to upgrade or replace their pol-
luting gold extraction practices. The end result is a policy of crim-
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inalization and persecution of small-scale artisanal miners (Güiza
& Aristizabal, 2013).

Lara-Rodríguez (2021) demonstrated that in the Chocó region,
alternative orders and ‘‘underground-states” have succeeded in
taking control over mining territories. This type of territorial con-
trol is supported by illegal economies, enforced through illegal
armed structures, and enabled by the state’s inefficiency, disinter-
est, and inability to include the visions and needs of communities
from vulnerable regions and with vulnerable livelihoods into the
mining and environmental regulations.

Currently, the government of Iván Duque instrumentalizes
environmental damage and human-health risks driven by mercury
contamination in ASGM to invigorate large-scale foreign invest-
ment. In fact, while mining formalization is presented as the
most-preferred strategy to combat pollution, it is made conditional
to financial capital and cutting-edge mining technology that is
inaccessible to ASGM miners. Efforts by the government aim to
produce ‘‘crime-free gold” in the context of growing global inter-
ests to establish commodity chains that are ‘‘responsible” and
‘‘clean” (Massé & Le Billon, 2018: 116). However, formalization
efforts tend to obscure inequitable relationships of exploitation
and accumulation that may result in social harm for ASGM com-
munities (Le Billon & Spiegel, 2021). Furthermore, hegemonic nar-
ratives following the Havana Peace Accord between the
government and the FARC-EP guerrilla encourage the govern-
ment’s official endorsement of mining formalization and corporati-
zation as a path to recuperating political control in frontier
territories through strong institutions (Le Billon et al., 2020), and
to enforcing the monopoly of the state in administrating taxation
and property rights (Lara-Rodríguez, 2021). The decision of priori-
tizing formalization without providing the sufficient and adequate
means to artisanal miners to achieve the technical and financial
requirements posed by the mining legislation, leads to the revamp
of the neoliberal corporate model that has been governmentalized
in Colombia since 2001 (Vélez-Torres, 2014). Additionally, the for-
malization schemes enforced by the government have demon-
strated to be insufficient to control the use and release of
mercury, which, despite being underreported in the official trade
records and ban by the legislation, continues to be trade and
released in different environmental matrixes of mining regions
(Díaz et al., 2020; Yoshimura et al., 2021).

We argue that in order to understand how environmental reg-
ulations are instrumentalized, by whom, for what purpose and
with what outcomes, more attention should be given to power
relations, actors and governing mechanisms in polluted, degraded
and diseased bodies-territories. Hereafter, the case of La Toma
proves that environmental governance is a contentious power field
in which different actors dispute visions, interests and practices to
access and control environmental assets, such as gold and water.
Furthermore, it demonstrates that environmental governance in
polluted mining geographies entangles divergent narratives over
contamination, competing methods to measure it, and struggles
over who are legitimate and knowledgeable actors to investigate
and control pollution.
3. Unraveling mercury pollution in La Toma

This section is organized in three parts to analyze the politics of
mercury contamination in La Toma territory. First, we introduce
the history of corporate dispossession to examine the colonial tra-
jectories that frame the current territorial dispossession and harm
caused to Afro-Colombian communities by pollution. Second, we
explain the state’s response to mercury contamination and reflect
on the flaws in this approach. And third, we explain the challenges
4

faced by the community to reach a consensus towards phasing-out
mercury usage.

3.1. Stalked for over a century

Mining in La Toma dates back to the beginning of the 17th cen-
tury (Machado Caicedo, 2007). It was part of the transatlantic slave
trade between the 16th and 19th centuries, when more than 12
million people from Africa were enslaved in the Americas
(Callaway, 2019). In the case of north Cauca, enslaved peoples were
kidnapped from Central Africa and forced to extract gold in the
region (Navarrete, 2005). Upon the abolition of slavery in Colombia
in 1851, informal gold mining continued to be performed in La
Toma, eventually becoming an emancipatory activity (Le Billon
et al., 2020). A local leader from La Toma explained:

Nobody kindly came to say, ‘‘We are going to liberate you.” We had
to fight for it and buy our freedom with grams of gold. It was by
working at nights, on Sundays, and using any spare time that we
could to make some money, buy land, and organize ourselves in
resistance (. . .). You see, many outsiders wanted to get us out of
this land; they came here and surrounded our community with
barbed wire. But, at night, our ancestors would go and cut the
wires, and this is how this fight began. From the very beginning
we said: ‘‘La Toma is our territory, and we’re not leaving it.” (Male
leader, February/2021)
Thus, mining in La Toma holds a bitter-sweet connotation that
crosses the community’s ethnic identity. On the one hand, mining
carries a painful historical tie to colonization and slavery. On the
other hand, it was through gold mining that Afro-Colombians were
able to achieve freedom and build their territories. For over a cen-
tury, rudimentary (mercury-free) gold panning spread through the
riverbanks; especially in the Cauca River which was the most
abundant in gold (Acemoglu et al., 2012).

In the early-1930s, the British-Canadian corporation Asnazú
Gold Dredging Limited inaugurated an alluvial mine to extract gold
and silver from an extension of nearly 30 km along the Cauca River
(West, 1952). The Asnazú mine was proudly described as an eco-
nomic success by President Alfonso López Pumarejo (Iragorri
Diez, 1936). Similarly, official documents by the United States Geo-
logical Survey depicted Asnazú as the most technologically
advanced mining operation in the area, which contrasted greatly
with the manual mining activities traditionally performed by the
local Afro-descendant communities (Singewald, 1949). Anecdotal
information provided by community elders depicts the dredging
of the Cauca riverbank that occurred as a result of the large-scale
mining venture. Community members from La Toma believe that
Asnazú was, in fact, the first mine to introduce the use of mercury
in the region though local miners did not directly engage in its use.
In the mid-20th century, the company faced a crisis that led to the
closure of the mine (Tijerina, 2021).

Yet, the northern Cauca waterscape was not only affected by the
intensive corporate gold extraction along the Cauca River. Since the
mid-20th century, the industrialization of sugarcane pushed the
construction of a series of dykes and channels to dry the wetlands
and control the seasonal flooding in the Cauca River valley, thus
expanding the arable land available. The intervention of water
engineering in the region resulted in a 72% wetland loss between
1957 and 1986 (Uribe Castro & Perafán Cabrera, 2020: 117). The
disastrous loss and ecological degradation that resulted went hand
in hand with the expansion of sugarcane monoculture that
increased by 128% (from 61.000 to 139.092 ha) between 1960
and 1986 (ASOCAÑA, 2017; Hurtado & Vélez-Torres, 2020).

In the mid-1980s, the agro-industrial sugarcane sector suc-
ceeded in committing the state to financing the construction of
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the Salvajina Dam, which would electrify the region while also
controlling the persistent seasonal floods in the area. Engineering
land and waterscapes, however, resulted in the loss of important
mining, agricultural and fishing areas for local Afro-descendant
communities (Vélez Torres, 2012). The dramatic transformation
of the waterscape brought about the phaseout of the traditional
mining techniques used on the Cauca riverside, and increased the
gold mining activities in the available piedmont, as well as the
intensification of artisanal underground extraction methods. Such
change in the community’s mining practices is a clear illustration
of how a corporate-led change of land and waterscapes encom-
passed important transformations for Afro-Colombian culture
and traditional use of underground resources and territory.

In 1997, shielded by privatization Law 225/1995, the multina-
tional corporation Unión Fenosa threatened to divert the Ovejas
River to increase energy production from the Salvajina Dam
(Vélez Torres, 2012). As Ovejas was the last river available to the
La Toma community for traditional gold panning and small-scale
fishing, defending it from corporate grabbing and securing the full
exercise of traditional practices generated momentum for the cre-
ation of the Community Council of La Toma, legally recognized
through the ethnic rights entitled to black communities in the
Political Constitution of 1991 and Law 70/93. The Community
Council and the women’s organization ASOMUAFROYO have ever
since been the most important social organizations from the area
that are organized in resistance, and call for the right to prior
and informed consultation, traditional mining, and other differen-
tiated ethnic rights (Hernández-Reyes, 2019).

Although the community won the consultation to avoid the
diversion of the Ovejas River in 1997, celebrations were short-
lived as a new radical change in the governance of La Toma’s terri-
tory arose after the arrival of the right-wing United Self-defense
Force of Colombia (Aka. AUC), a paramilitary group occupying
the region since early 2000s (Holmes et al., 2021). The paramilitary
control facilitated that gold miners from the Antioquia and Middle
Magdalena regions immigrated to north Cauca, often engaging in
different illegal economies, such as those related to para-legal tax-
ing, armed control of gold-rich territories and money laundering
from drug trafficking (Massé & Le Billon, 2018; Ortiz-Riomalo &
Rettberg, 2018; Garcia-Pena, 2019). The ‘‘Paisas”, as locals call
the incoming miners from the Antioquia region, introduced new
amalgamation techniques to separate gold from other minerals.
Though the new methods involving mercury enabled increased
yields of gold from ores, it also enforced abrupt changes in the tra-
ditional mining culture, and levied new health risks to the histor-
ically marginalized Afro-descendant population (Vélez-Torres &
Méndez, 2022; Vélez-Torres, Vanegas, McLamore, & Hurtado,
2018).

The flow of foreign miners was further boosted with the gold
bonanza that was generated by the global economic crisis in
2008. Amid episodes of horrific violence, this gold rush pushed
the Colombian frontiers of mining extractivism both through legal
entitling by the national government, as by the informal exploita-
tion of local gold reserves (Idrobo et al., 2014). In La Toma, mining
titles were granted to private actors and corporations, including
the multinational company AngloGoldAshanti (Sañudo et al.,
2016). Although in 2010 the granting of mining titles was sus-
pended by the Constitutional Court, the community is still very
much aware that the state has acted against them to champion
corporate interests (Vélez-Torres, 2014).

After the Peace Accord between the FARC-EP and the govern-
ment in 2016, formalization has been presented by the govern-
ment as a needed strategy to ‘‘increase presence” in war-torn
geographies and consolidate state institutions (Le Billon et al.,
2020). Additionally, Decree 1378/2020 to formalize small-scale
mining features the need to improve technical standards in mining
5

operations as a result of the urgent demand to comply with the
constitutional right of citizens to a healthy environment. Formal-
ization, however, has been met with suspicion by local leaders
from La Toma:

We do not believe in the formalization that the government is
proposing, because it has nothing to do with mercury, which is
what worries us. Rather, we feel that it goes against our way of see-
ing traditional mining (..) What is behind this formalization is that
they want to put us to extract [gold] like companies, to compete
like companies, to measure ourselves with the same standard of
companies. In La Toma we know that this is not what we want
for our miners and that is why we say no. (Male leader, July/2021)
Institutional efforts to formalize mining portraits the state as
modern, sustainable, and proficiently complying with international
agreements and standards. Also, it stimulates the idea of the gov-
ernment as capable of ruling hegemonic authority over under-
ground resources and resource-rich territories (e.g. Peluso, 2018).
However, the Decree seems to be the product of a corporate bias
prevailing in Colombia since at least 2001 (Vélez-Torres, 2014),
which leaves unrecognized the socio-economic dynamics and pre-
cariousness of some populations who engage in ASGM. For exam-
ple, it does not contemplate a differential approach to ethnic
mining communities and territories, and, hence, continues the reg-
ulatory vacuum that complicates environmental governance in
mining areas inhabited by ethnic communities. As a result, formal-
ization polices often enhance the criminalization and persecution
of artisanal miners (Güiza & Aristizabal, 2013).

Since March 2020, the COVID19 pandemic has triggered the
need for safe-haven assets (Engels, 2021; Gharib et al., 2021). As
a result, mining is one of the few industries that emerged ‘‘in excel-
lent financial and operational shape” from the economic crisis dri-
ven by the pandemic with a 28% increase revenue, from 68,78 bn
dollars in 2019 up to 88,04 bn dollars in 2020 (PWC, 2021). How-
ever, the effects of a new gold rush on public health and the envi-
ronment in resource-rich geographies are grossly underestimated.
Although miners from La Toma have benefited from high gold
prices, it has not been without consequences. Being paid relatively
high for the extracted gold, mercury-users in the area are willing to
acquire mercury in illegal markets regardless of the price, thus
making it increasingly difficult for local mercury opponents to dis-
courage its use.

3.2. Disputed management of environmental pollution

Mercury use and potential impacts have increasingly received
governmental attention after the Minamata Convention in 2013,
and the enacting Law 1658/2013, Decree 2133/2016 and Law
1892/2018. However, despite prohibitions enforced on the mining
sector since 2018, some representatives from the local authorities
that have the jurisdiction over territorial control and environmen-
tal management have allegedly enabled the use of mercury in
ASGM. For example, despite of the presence of permanent military
checkpoints along the roads, mining machinery such as backhoes
and dredgers continue to mobilize openly across the territory. A
female social leader questioned this complicity by suggesting that
‘‘backhoes don’t come in matchboxes”. It is furthermore known
that mercury is commercialized right next to the Municipal
mayor’s office in Suarez, implying that institutions may know,
allow, or tolerate illegal mining. The tolerance by state entities of
para-legal mercury markets and unregulated gold extraction dis-
closes how mercury-related environmental policies are challenged
by the complex entanglement of coercion and corruption in mining
frontiers (Rettberg & Ortiz-Riomalo, 2016; Massé & Le Billon, 2018;
Lara-Rodríguez, 2021).
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Similarly, the blunt underreporting of mercury trade is feeding
the suspicions about institutional corruption. Legal mercury
imports reported in Colombia for industrial activities were 130
tons in 2009, and 133 tons in 2015 (Cordy et al., 2011;
Yoshimura et al., 2021). After a commitment by the Duque
administration to ban mercury in mining activities, the rather
stable trend in mercury trade showed a sudden plummet in
2018, when the official imports dropped to only 2 tons per year
(Yoshimura et al., 2021). However, the incredible drop in the offi-
cial import figures should, rather than be taken for granted,
engender critical questions about the transparency of governmen-
tal disclosure of such numbers, and the growth of illegal mercury
markets, especially recognizing that underreporting has been fre-
quently identified as a strategy to greenwash corporations and
governments in the context of international demands to conform
with sustainable standards (Marquis & Toffel, 2011; de Freitas
Netto et al., 2020).

Even while mercury is still traded and used freely in gold
mining geographies, there are attempts by state institutions to
socially and politically manipulate scientific approaches and
community responses to the ongoing mercury pollution prob-
lem. As we reveal in the following sections, the case of La Toma
demonstrates that state responses are not only shortcoming, but
have the potential to mislead social and legislative responses to
contamination by narrowing the scope of research to acute
exposure effects, thereby concealing chronic, cumulative, and
dynamic synergies encompassed in the environmental and
human health impacts caused by mercury pollution in ASGM
contexts.

3.2.1. State’s technical mercury assessments in La Toma
In 2016, community members from La Toma noticed the death

of fish in the Ovejas River. After alerting the responsible authori-
ties, and not obtaining appropriate answers from local and regional
institutions, community leaders decided to reach out to us, as
researchers at Universidad del Valle. They specifically wanted our
support in assessing the presence of mining-derived pollutants in
the natural water bodies that supply the community, as they pre-
sumed this to be the cause for the fish mortality. In honoring the
public service mission of our academic institution, and the long-
standing, trust-based relationship with the community of La Toma,
we began researching the local socio-ecological changes that could
explain the emerging events of concern. During the first field visits
we were able to witness the operation of a few newly established
mines on the hill-side in Yolombó. These mines were predomi-
nantly run by foreigners from Antioquia and Nariño. The foreign
miners themselves gave us a candid tour through the site and
showed us their hammer mills, the mercury storage, the open-pit
pools for cyanide washing, and the big piles of accumulated mining
sludge that results from the gold extraction process. Well aware of
the toxicity and environmental persistence of mercury pollution,
we were immediately concern about the risk of water contamina-
tion originating from local mining activities since many creeks and
water sources used by the community are adjacent to the mines.
We thereby used commercially available sensor strips to detect
the presence of mercury in several water sources from La Toma
(Vélez-Torres et al., 2018). These preliminary screening results
were then used by community leaders as supporting evidence to
call for attention with environmental and health institutions in
the region.

At the direct request of the Suárez mayor’s office, the regional
agency in charge of environmental control (the Autonomous Envi-
ronmental Corporation of Cauca, Aka. CRC), carried out a sampling
visit in March 2017. The objective of the visit was to assess the
mercury levels in environmental samples from La Toma. Water
and sediment samples were collected and analyzed in the CRC
6

accredited laboratory for water assessment.4 The results from this
cross-sectional analysis showed presence of mercury in sediments
and water from creeks, but the spring water used for human con-
sumption by the locals, showed mercury levels below the maximum
residue limit of 2 ppb. Beyond establishing water pollution levels,
the CRC went on to assess the environmental impact by applying a
‘‘crisp numbers” equation that yields a measure of ‘‘importance”.
Based on this method, the CRC determined that the environmental
impact from mercury pollution in La Toma was ‘‘moderate”; which
the agency considered not to be enough to require further interven-
tion at that time. To the best of our knowledge, no other mercury
pollution assessments have been performed in La Toma by govern-
ment agencies since the CRC visit in 2017.
3.2.2. The flaws in the state’s approach
From a technical perspective, there are several major flaws in

the CRC approach worth discussing. On the one hand, the report
does not specify the methodology used for the analytical quantifi-
cation of mercury. This left us without means to verify if the
method used was adequate for the type of water analyzed, nor
does it allow to determine what type of mercury was encountered.
This is important because mercury can be present in different
chemical forms in environmental samples (elemental, inorganic,
and organic), each form implicating a different degree of toxicity,
with organic mercury being the most hazardous to humans. On
the other hand, accounting for the heavy presence of artisanal min-
ing in La Toma, which implies a continued dissemination of mer-
cury in the territory, and considering the high bioaccumulation
and biomagnification capacity of this heavy metal, it should have
been useful to conduct frequent assessments of mercury pollution
to ensure that the local ecosystems and communities would not be
chronically exposed to dangerous levels of such a persistent
pollutant.

Perhaps the biggest red flag comes from the CRC’s assessment of
environmental impact. For this assessment, the CRC used an arith-
metic method consisting of a weighted additive formula (also
referred as ‘‘crisp numbers” methods that yields a value of ‘‘impor-
tance”). The importance score represents the degree of environ-
mental impact associated with the project under examination,
and depending on the outcome, the impact is further categorized
as either ‘‘irrelevant”, ‘‘mild”, ‘‘moderate”, ‘‘severe”, or ‘‘critical”.

The original formula was proposed in 1993 by the agronomist
Vicente Conesa, who updated it years later by including more
parameters (Conesa Fernández-Vítora et al., 1997). However, the
use of crisp numbers methods for impact assessment has been lar-
gely criticized due to its rigidity, arbitrary oversimplification of
variables, and lack of consideration for the qualitative sources of
uncertainty that prevail in complex interactions between humans
and the environment (Wilkins, 2003; Ascough et al., 2008; Kiker
et al., 2005). Thus, the method is considered obsolete and has been
replaced by more robust models based on fuzzy logic (de Tomas
Sánchez et al., 2018).

Aside of implementing an obsolete approach to estimate
impact, the version of the equation used by the CRC includes only
five out of the ten parameters from Conesa’s equation. Terms
excluded from the CRC’s calculation include: manifestation
moment (MO), synergy (SI), accumulation (AC), periodicity (PR),
and effect (EF). All the avoided terms seem necessary to achieve
a more accurate description of the environmental impacts derived
from the mercury contamination in La Toma, as these factors are

https://mercurioaltocauca.com/wp-content/uploads/2021/07/CRC-report-on-Yolombo-Suarez.pdf
https://mercurioaltocauca.com/wp-content/uploads/2021/07/CRC-report-on-Yolombo-Suarez.pdf
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tightly related to the specific impacts of heavy metal and persistent
pollutants.

The practice of cherry-picking by state institutions and corpora-
tions is used to showcase targeted results and success (e.g.
Forestier & Kim, 2020), while in this case occluding the importance
and urgency to tackle a problem of local pollution and discouraging
community efforts to seek for solutions. Moreover, Martin (2021)
demonstrates that selective knowledge and ignorance complicates
on-the-ground environmental management and social power.
When the CRC released the results to the community from La
Toma, it generated general confusion and a feeling of helplessness.
A local female leader called us and said:

They [the CRC] said that everything done by the researchers at
Universidad del Valle was useless. That the work (referring to the
preliminary screening with the commercial sensor strips) was not
scientific. They also said that there is no hazard associated with
the mercury levels that were detected in La Toma. . . One is thus left
disoriented. Who do we trust? Either the problems that we are hav-
ing are not related to mercury but to something else that we
haven’t identify, or the CRC are trying to trick us so that we stop
bothering them. (Female leader and miner, May 2017)

We understand the CRC’s attempt to delegitimize the informa-
tion produced by the university researchers as an eagerness to
assert itself not only as the entitled scientific authority for this type
of analysis, but also as the one who can dismiss andmoderate com-
munity concerns. Ultimately, it is a struggle for meaning between
the community, the university, and the government, the outcome
of which is in large part being determined by the mechanisms,
strength and endurance pursued by the concerned parties. As
described by Nielsen (2017) in the context of an Environmental
Impact Assessment to build an airport in Goa, India, environmental
studies can be used as technologies that work to ‘‘clean the slate”
for government or corporate actors and interests, configuring
struggles that make environmental assessment in itself essentially
a zone of conflict.

Notwithstanding the limitations of the results on mercury con-
centration, we decided to use the very same CRC generated data to
conduct a hazard quotient (HQ) and sensitivity analysis for esti-
mating the age-differentiated risk of the population exposed to
mercury-polluted water (Morgan et al., 2021). Based on this anal-
ysis, and despite the fact that the CRC considered a ‘‘moderate”
score not sufficient to conduct follow-up investigations, we found
that the risk associated with the community exposure is higher for
babies (with 50% of the population exceeding HQ thresholds), and
toddlers (with 25% of the population exceeding HQ thresholds). In
the case of La Toma, health risks are also interlaced by the lack of
water, sanitation, and hygiene infrastructure, meaning that the res-
idents of La Toma permanently consume untreated water directly
from natural sources through which they may be easily exposed
to multiple chemical and microbiological hazards. Furthermore,
our most recent study of water contamination in La Toma demon-
strates that mercury pollution persists; and as a confounding factor
for detrimental health outcomes, the water consumed by the locals
also contains concerning levels of fecal coliforms (Casso-Hartmann
et al., forthcoming).

On April 2021, six regional governmental institutions were
invited to the discussion of our research findings. We have orga-
nized these kinds of events periodically to update the community
and interested government authorities on the progress of our work.
However, just one representative from an institution with an advi-
sory responsibility on public health responded to the invitation.
Perhaps the disengagement on the part of the state institutions
in the discussion about mercury pollution is at least partially
related to the apparent alliance between community leaders and
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our academic team. Indeed, the vision driving our work is to collec-
tively articulate scientific and local knowledge, and to empower
communities in their struggles to dignify their living conditions.
Such a relationship may be perceived by the environmental and
public health institutions as an unusual threat to their authority
(e.g. Kara, 2017).

State institutions are typically able to dismiss community com-
plains on environmental issues by using a ‘‘lack of scientific evi-
dence” argument or, if needed, by selectively gathering data that
aligns with their justifications. This strategy functions on an impli-
cit epistemic bias that places a higher value on ‘evidence-based’,
‘hard’ or ‘objective’ scientific data compared with the communities’
visions, practices or testimonies (Martin, 2021). However, the
strategy may lose its effectiveness depending on the capacity of
the community to challenge the institutions’ response with
‘‘equally valid” evidence, as was the case here.

Lund (2016) explains this phenomenon as a paradoxical rela-
tionship between mobilized citizens demanding rights and the
state as gatekeeper. Similarly, Dest (2020: 372) argues that the
Colombian state has controversially managed to use affirmative
action policies to restore its ‘‘hegemonic position as the arbiter
over the rights of its legal [ethnic] subjects”, thus reinforcing its
authority to often rule against the interests of ethnic communities.
The case of La Toma demonstrates, however, that state authority
could be contested by critical knowledge production in alliance
with mobilized communities. Hence, community and academic
engagement in the search for a comprehensive understanding of
pollution has the potential to challenge state-led authority in the
domain of environmental governance, unmasking the state’s flaws
and neglects in environmental and mercury-related management.

3.3. Community divisions and the hardship of achieving a mercury-
free consensus

Thus far, we have discussed the state’s trajectory favoring the
corporate access to regional environmental assets, and interro-
gated the governments’ technical and political flaws in addressing
environmental and health harms produced by mercury pollution.
However, the challenges to achieve consensus on mercury-free
mining are not merely exogenous, hence, the intracommunal
dynamics as correlated to the different interests that need to be
served, generates another arena of contention all together. Here,
we inquire about the difficulty and impediments to achieving com-
munity consensus and prioritization about mercury pollution in La
Toma community, and its implications in terms of customary envi-
ronmental control and safeguarding of a healthy territory.

When the Paisa miners arrived in La Toma with new amalgama-
tion techniques in the early 2000s, they also introduced new
visions on the need to increase productivity. They called for local
support by promising to fourfold the gold yield, but this display
of greed was questioned by the elderly:

When they arrived to the municipality, they told us ‘‘No, look, if I
get a gram of gold from a load of mixed mineral, using the azogue
[azogue is a neologism introduced by foreign miners] I can get up to
five grams.” Some people then began to look at azogue use as an
alternative to improve the family’s economy, without thinking
about the potential risks. Others, who were aware of the damage,
argued that mercury would destroy the health and tranquility of
many Tomeños and Tomeñas, and thus punish the miners using
the substance by ousting them from the mines! The elderly said
that by using mercury one was grabbing the future generations
from the guarantees for life because a mine that has passed through
mercury ends-up dry. It is also believed that the gold itself hides
from those ambitious miners. (Male leader, February/2021)
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When comparing the larger scale of polluting mining operations
in neighboring territories from North Cauca (Güiza & Aristizabal,
2013; Cortes-Landazury & Gómez-Sánchez, 2016), social control
in La Toma stands out as a strategy that has enabled containment
but not complete control to avoid the intrusion of mercury. Grow-
ing external pressure came from the rise in gold prices after the
financial crisis of 2008, resulting in a rise of the use of mercury.
Over a decade, some local inhabitants have engaged as labor min-
ers in the Paisa excavations, while 13% directly use mercury in gold
mining (Casso-Hartmann et al., forthcoming). Divergent visions
and mining practices consequently emerged among community
members, confirming that mining geographies are contentious
and ambiguous zones (e.g. Bebbington et al., 2008).

In the realization of project activities over the last 5 years, we
have regularly held community workshops to address the project
findings referred to mercury pollution. Although most participants
would openly criticize the use of mercury in those dialogues, some
would also defend it or downplay the damage. For example, some
defenders would explain that the additional productivity that mer-
cury generates is crucial to sustain the family economy. Some
would also describe the pollution as a problem that does not orig-
inate in local mining but in the consumption of canned tuna or
mercury leaching from nearby mines. For others, the solution is
not precautionary but reactionary: it is suggested that miners
could maintain the use of mercury, while calling for the engineer-
ing of ecological remediation and the introduction of water filters.
On the other end of the spectrum, opposition to mercury has con-
sistently been sustained by mobilized women, young fishermen,
traditional gold miners, and the Community Council from La Toma.
This opposition is, however, violently confronted by alliances
between armed groups and miners who defend the use of mercury.
Through repeated life threats and continuous forced displacement
of social leaders, these para-legal coalitions have introduced the
element of fear in the community’s defense of territory and life.

A major difficulty faced by mercury-opponents had to do with
the misleading terminology used by incoming miners to refer to
mercury, and the unclear consequences of mercury contamination.
Incomer miners called the mercury ‘‘azogue”, thereby obscuring
the damaging effects of the substance. And although people may
have perceived changes in the local health and environment, they
did not directly connect them to the recent changes in mining
techniques:

We began to understand the changes in our health only after the
studies with the Universidad del Valle. That’s when we really started
paying close attention to it. Prior to this research,maybeonewas sick
or someone from the family was sick without really understanding
what was happening. For example, young people, including me,
started having shaky hands or having memory problems (. . .) It is
only until we started this investigation that we began to understand
what ‘‘azogue” is. For example, I tell my story. . ... . . It happened to
me that my first girl, my first child (. . .) When they delivered her,
the doctors were terrified! They asked me: ‘‘What did you take?”
I responded ‘‘I don’t know!” They went on ‘‘What medications did
they give you? What did you do?” (...) My girl was born with her
fingers close together; she had not developed the skull; her little
feet were also fused and deformed. So, this is the moment I said
to myself, ”my God, what’s going on?‘‘ (. . .) And look how things
are: I never touched that substance. But my partner at the time,
he did go to work in those mines, and he would bring his dirty
clothes to me to have them washed. (Female miner, mother of
two children with severe health problems, February/2021)
Not only has it been difficult to identify what substances are
used in new local mining operations. Equally complex has been
to track their possibly harmful effects. When local women realized
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that ‘‘azogue” was actually the hazardous mercury, they expressed
anxiety but also great interest to continue digging into the possible
effects of mercury pollution to the local environment and commu-
nity health. In 2018, after socializing preliminary findings on water
contamination, a social leader expressed to be ‘‘[..] distressed to
know that we are consuming contaminated water and that we
do not have a health system that could help us with this”.

Rather than feeding community’s fears or digging into clinical
explanations, we intent to empathize with the women who live
in the uncertainty of perceiving changes in their health and that
of their family, without understanding or being able to avoid dam-
age to their well-being. As addressed by other scholars, complexi-
ties in addressing toxic environments include feelings of anguish
and helplessness among the intoxicated subjects (Auyero &
Swistun, 2007; Castillo-Gallardo, 2016), but also the limitations
of the health system and the systemic exclusion that ethnic and
racial communities from polluted environments have to confront
(Davies, 2019). While health institutions treat women as the sus-
pects and responsible subjects for malformations, there are no
measures in place to advance public health assessments and med-
ical treatments to understand and counter possible effects of local
contamination.

In most cases, as do the Afro-descendant women from La Toma,
rural dwellers travel to nearby urban centers for medical attention,
where medics often are unaware of the social determinants of
health in the areas of origin of their patients. As argued by
Martin (2021: 196), this apparent disinformation and ignorance
‘‘holds utility for certain actors”, as omissions from official records
can discourage government-sponsored research on the environ-
mental and health effects produced by mercury pollution. While
there are no measures in place to advance public health assess-
ments, Afro-Colombian women from La Toma often complain
about being treated as undeserving of institutional attention.
4. Conclusions

Over the last three decades, mining extractivism has escalated
in the Global South, often pushed by the demand for commodities
from the Global North (Engels, 2021). The increase of extractivist
activities tends to go hand in hand with struggles related to the
water-mining nexus (e.g. Marston, 2017), competing property
regimes (e.g. Emel et al., 2011; Van Teijlingen, 2016; Arsel et al.,
2016; Peluso, 2018), and the intensification of environmental con-
flicts (e.g. Pérez-Rincón at al., 2018, 2019; Smart, 2020). ASGM, in
particular, has had a profound impact in the Andean region (e.g.
Bebbington, 2011; Dietz, 2017), as illustrated by the contamination
of water sources, the vast damage to biodiversity and ecosystems,
and the increased burden of diseases posed by the use of hazardous
substances such as mercury (Vélez-Torres & Méndez, 2022). Envi-
ronmental governance, in this context, conforms a contentious
field where corporate actors, artisanal and informal miners, armed
groups, local communities and the state, dispute authority in con-
trolling and monitoring the negative environmental and health
externalities of gold mining, and the use of mercury in particular.
As argued in this article and synthetized bellow, the neglect to con-
trol mercury trade and the biased information produced by the
government agencies make the state complicit in the continued
mercury pollution.

The cyclical global financial crises, including the one most
recently brought about by the COVID19 pandemic (Gharib et al.,
2021; PWC, 2021), motivate a greater demand for safe-haven
assets, hence raising international gold prices and put pressure
on local commodity frontiers. This recurrent dynamic makes it
urgent to critically analyze the undesired environmental changes
and harmful health effects of mining extractivism. Yet, the politics
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of polluted mining geographies has received less attention, thereby
overlooking key questions regarding what subjects are considered
‘‘deserving of” living in contaminated land, how regulatory mech-
anisms are selectively activated or bypassed to control or monitor
contamination based on race and socioeconomic status of the
impacted communities, and who are the legitimate authorities
for environmental protection.

Drawing on the case of La Toma, this paper contributes to fill
this blind spot from three dimensions. First, we analyzed the his-
torical changes on the local water-mining nexus to unfold different
pathways and schemes of state-led corporate dispossession. While
impacting traditional mining and other local livelihoods, we show
that the expansion of extractivist frontiers has positioned the state
as an adversary to the community’s interests.

Second, we suggested that despite the normative ban (Díaz
et al., 2020), mercury continues to circulate in mining geographies.
Indeed, fuzzy and incomplete governmental reporting and control
continues to prevail. Biased information and crooked actions
endorsed by state institutions are used to deviate the attention
on the persistent mercury impacts, the enlarged and consolidated
illegal mercury markets, and the subsequent state responsibilities.
Among many other cases in Colombia, the one of La Toma ques-
tions the state’s commitment to regulate mercury trade and use,
and its willingness to assess the complex and long-term effects
of environmental and human intoxication, and ultimately exposes
the state’s profiteering and complicity with irregular and para-
legal gold economies, either by means of coercion, corruption or
neglect. We thus demonstrate that structural environmental
racism reproduces not only in the unequal distribution of waste
and pollution, but also in the institutional and regulatory contexts
that, through selective knowledge and vicious procedures, create
sacrifice zones (c.f. Lerner, 2010).

Amid limited resources and despised knowledge, however,
communities persistently dispute the authority of the state and
the direction of undesired changes that it encompasses (c.f.
Willow, 2014). Transdisciplinary research, which as described in
this article engages critical scholars and community members,
holds the potential to challenge the state’s proclaimed authority
over environmental management in traditional mining geogra-
phies, thereby responding to the concerns expressed by a substan-
tial part of the community who aim at understanding and
overcoming the threats posed by mercury pollution, and thereby
demand institutional action.

Third, by reflecting on the divergent interests, misleading lan-
guage, and vague causalities that blur the community’s under-
standing of mercury pollution, we emphasized that
intracommunal differences play a critical role in how the disper-
sion of pollutants in mining activities is resisted and controlled.
Such lack of consensus and prioritization reached by the commu-
nity, enables the ASGM miners, illegal mercury traders, state and
corporate actors to put more pressure on opening gold mining
frontiers. The described tension confirms that mining geographies
are often twilight zones where legal and illegal, industrial and arti-
sanal, traditional and modern mining can share a wide range of
para-legal coalitions and trading circuits, functionally integrating
into the global gold market (cf. Verbrugge & Geenen, 2020).

Furthermore, in this article we demonstrate that the current
state of pollution in La Toma does not only constitute a technical
challenge. Rather, environmental governance of pollution is a dee-
ply political phenomenon that is not detached from the extractivist
model of exploitation of nature, nor from the uneven consequences
pushing the burden of harm and disease on the most vulnerable. It
entangles contentious actors, complex regulatory mechanisms and
uneven impacts that are particularly detrimental for marginalized
subjects and frontier territories. Hence, the colonial histories of
oppression and marginalization to ethnic communities, and the
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structural violence that capitalist extractivism inflicts in rural
extractivist geographies, continues.
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