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or Airo Pai in Peru) Indigenous Peoples in the western Amazon collect, cultivate
and use yoco (Paullinia yoco) to promote communal conviviality, reclaim once-
threatened cultural practices and advance new forms of collective stewardship
to promote social-ecological well-being. Yoco is a caffeine-rich liana closely inter-
twined with the daily life and spiritual practices of many Indigenous Amazonian

Peoples, particularly within the tri-border region of Colombia, Ecuador and Peru.

. We centre Indigenous storytelling as pedagogy and methodology, something

common in the Amazon and relevant to yoco, as it is consumed socially and often

while stories are shared.

. Through collaborative transdisciplinary research, we assess the forms of rela-

tionality and reciprocity yoco fosters in three ways. First, we discuss histories,
uses and cultivation of yoco. Second, we consider the divergent pathways that
communities have had with yoco, from loss to recuperation of human-plant rela-
tions across time. Third, we show examples of how differentiated use of yoco in
Cofén, Siekopai and Siona communities supports cultural revitalization, territorial
defense and stewardship initiatives evidenced by renewed efforts to enhance

intergenerational transmission of local knowledge.

. Cofan, Siona and Siekopai stewardship of yoco is not merely ecological man-

agement of a plant but represents a dynamic interaction between cultural iden-
tity, spiritual practice and political resistance. As Siona, Siekopai and Cofan
communities confront external pressures such as deforestation, extractive in-

dustries and socio-political marginalization, relationships with yoco facilitate
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1 | INTRODUCTION

Human-plant relations shed light on the forms of reciprocity
in many Indigenous stewardship practices (Arnold et al., 2021;
Barreau et al.,, 2023; Cardoso & Campos, 2023; Joseph, 2021;
Kimmerer, 2013; Kimmerer, 2018; Miller, 2019; Ojeda et al., 2022;
Virtanen et al., 2024; Zurita-Beanvides, 2017). This article shows
how Cofan, Siona and Siekopai (also Secoya or Airo Pai in Peru).
Indigenous Peoples in the western Amazon collect, cultivate and
use yoco (Paullinia yoco) to promote communal conviviality, reclaim
once-threatened cultural practices and advance new forms of col-
lective stewardship to promote social-ecological well-being. The
plant's cultivation and use are deeply rooted in the cultural prac-
tices of the Cofan, Siekopai and Siona peoples, who ubiquitously
refer to this vine as yoco (Belaunde & Echeverri, 2008). Yoco is a
caffeine-rich liana that is closely intertwined with the daily life and
spiritual practices of many Indigenous Amazonian Peoples, partic-
ularly within the tri-border region of Colombia, Ecuador and Peru
(Bolivar, 2007; Piaguage Lucitante, 2024; Vargas Roncancio, 2024;
Zuluaga Ramirez, 2004).

For the Cofén, Siekopai and Siona, whose territories comprise
much of this region, yoco serves as a botanical stimulant and a pil-
lar of social and spiritual engagement (Belaunde, 2019; Piaguage
Lucitante, 2024). Schultes described yoco as ‘the most important
non-alimentary plant in the economy of the Amazonian Natives’
(1942: 301). To harness the caffeine-rich properties of yoco, users
scrape the layer of phloem just under the surface bark and knead
or squeeze it repeatedly in water, producing a bitter, invigorating
infusion that is consumed communally, especially during morning
gatherings (Weiss & Kearns, 2015; Zuluaga Ramirez, 2004). This daily
ritual is more than a mere intake of a stimulant; it is a practice that
fosters social cohesion and affirms cultural identity, especially among
the Cofan, Siona and Siekopai (Belaunde & Echeverri, 2008; Piaguage
Lucitante, 2024). Yoco thus facilitates vital forms of social and ecolog-
ical reciprocity. We build from existing scholarship that shows how
yoco enriches communal conviviality (Belaunde, 2019; Bolivar, 2007
Vargas Roncancio, 2024; Weiss & Kearns, 2015) by arguing that con-
temporary relations with yoco along the Aguarico River in Ecuador

pathways to sustain cultural and ecological relations in the face of profound

5. Reclaiming and maintaining human-plant relations is a form of self-determination
that can inform effective and ethical biocultural conservation. Through yoco, the
Cofan, Siekopai and Siona peoples demonstrate that biocultural conservation
helps maintain social-ecological well-being while underscoring the importance
of territory. The future of conservation must embrace Indigenous stewardship,

where reciprocity and care for both human and non-human worlds are central.

biocultural conservation, Ecuador, Indigenous stewardship, medicinal plants, people-plant
relations, reciprocity, social-ecological systems

strengthen adaptive territorial stewardship. For clarity, we use the
term “community” to mean discrete villages. We use the term “terri-
tory” to mean land that Cofan, Siona or Siekopai Peoples control and
hold title to or occupy [e.g. de jure or de facto]. Therefore, within each
territory lies discrete communities. Moreover, our use of the term
Indigenous territory in this article refers to the current land extent,
yet we are cognizant that pre-colonial territorial extents were much
larger and more spatially dynamic than present.

We focus on yoco because it reveals insights about processes
of cultural revitalization through social-ecological reciprocity in
an era of radical change that threatens biocultural diversity and
Indigenous lifeways across Amazonia. The Cofan, Siekopai and Siona
have all confronted violent processes of colonization and disposses-
sion whereby outsiders have moved to the region in search of land
for agriculture, to establish and expand oil wells, and eventually to
live in the cities that have since emerged (Esbach et al., 2024; Lu
et al., 2017). The growth of non-Indigenous populations and related
extractive industries dramatically reduced Indigenous populations
and territories in the study area. Yoco plays an important role in
Cofan, Siona and Siekopai efforts to maintain healthy relations with
their territories and among community members (Belaunde, 2019;
Cepek, 2018; Piaguage Lucitante, 2024; Schultes, 1942; Weiss &
Kearns, 2015; Zuluaga Ramirez, 2004). Yoco consumption often in-
volves sharing stories and lessons that serve as pedagogical tools
for intergenerational knowledge transmission (Belaunde, 2019;
Bolivar et al., 2004; Vargas Roncancio, 2024). Furthermore, and as
we describe below, caring for yoco promotes ecological well-being
within Indigenous territories where it is cultivated. The plant-human
relation is thus one of reciprocity where people enact care for yoco
while yoco facilitates and strengthens social connection and cultural
practice necessary to maintain the plant in a context where forest
cover is highly threatened by development. These insights demon-
strate how reciprocity as an ethic and practice enabled by strong
territorial relations helps ensure social-ecological well-being and
biocultural conservation.

Land and cultural loss are not unique among Siona, Siekopai
and Cofan Peoples. These are grave issues that dramatically impact
Indigenous Peoples across Amazonia (Walker & Simmons, 2018),
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Latin America (Correia, 2024) and the globe (Scheidel et al., 2023).
Hence, while we present a specific case study that highlights the ef-
fects of extractive development and colonialism on Siona, Siekopai
and Cofan life, we also foreground Indigenous efforts to create more
just futures that centre on their self-determination and grounded
practices to enact well-being. These local experiences provide
important lessons about the necessity of centering Indigenous
leadership, visions, and priorities to inform global efforts to sup-
port biocultural approaches to conservation rooted in place-based
stewardship.

Indigenous scholars across the Americas highlight grounded prac-
tices where land is a living entity, fostering reciprocal relationships
and obligations (Gould et al., 2019; Liboiron, 2021; Simpson, 2014;
Virtanen, 2019). Resource practices such as selective harvesting and
rotational burning reflect this responsibility, maintaining the land's
health and ensuring its continued generosity (Loayza et al., 2024).
Reciprocity both fosters and stems from shared responsibility for
social-ecological well-being, where individuals care for other-than-
human nature not only for benefits like continued harvesting but
also out of respect and obligation (Salomon et al., 2023; Teixidor-
Toneu et al., 2023). Much Indigenous scholarship stresses the im-
portance of relational responsibilities (McGregor, 2018; Middleton
Manning, 2023; Whyte, 2020), which refer to the duties and obli-
gations arising from relations among all beings. This includes the
responsibility to decolonize scholarship and institutions, reflecting
a broader commitment to upholding and integrating Indigenous
knowledge and methodologies in conservation efforts (see also
Fernandez-Llamazares et al., 2021). Indigenous stewardship across
the Americas often centers reciprocity through social institutions
that engender connection, responsibility, and shared well-being
with place and territory (Ojeda et al., 2023; West et al., 2018;
Whyte, 2020).

In many Amazonian societies, reciprocity extends beyond re-
ciprocal human-environment interactions to social relations, where
obligations and reciprocities help sustain conviviality and social cohe-
sion (Dev, 2018; Kopenawa, 2013; Penfield, 2017). Social-ecological
reciprocity has historically informed collective decision-making,
prioritizing communal well-being over individual profit in managing
shared resources like hunting grounds, fishing spots and medicinal
plant areas (Arantes et al., 2022; da Silva Medina et al., 2022; de
Castro, 2016). Such practices ensure resource sustainability and re-
inforce reciprocal relations between human and non-human worlds.
Spiritual practices among many Amazonian Indigenous peoples
also reinforce reciprocity. The Achuar maintain reciprocal relations
with forest spirits through rituals and offerings in efforts to en-
sure balanced exchanges with the other-than-human natural world
(Descola, 1996). This spiritual dimension creates an ethical frame-
work informing practices like hunting, gathering and agriculture,
where the other-than-human environment is seen as an extension
of the community. Moreover, anthropological research that centres
on ontological plurality has shown that many Amazonian societies
understand their relationship with the other-than-human world
not as a bifurcation of nature/culture but as a relation between
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beings who are equal (see e.g. de Viveiros Castro, 1998; Londofio-
Sulkin, 2005; Kohn, 2013; S&, 2019). Reciprocity is also evident in
many Amazonian Indigenous governance structures. Hecht's (2003)
research on Amazonian black earths details how communal Kayapo
decision-making is guided by adaptive practices that link forest and
community health (see also Athayde & Silva-Lugo, 2018).

Indigenous-led scholarship on reciprocity emphasizes ethical,
responsible, and respectful relationships for social-ecological stew-
ardship, especially regarding plant care and kinship (Brewer Il &
Johnson, 2023; Cajete, 2020; Henri et al., 2021; Hernandez, 2022;
inter alia). Indigenous communities have long understood the deep
reciprocity between humans, the land, and plants as kin (Miller, 2019).
This kinship is not just metaphorical; it reflects a profound sense of
relationality, recognizing land and plants' inherent personhood and
agency (Dev, 2018; Kohn, 2013; Vargas Roncancio, 2024; Virtanen
et al., 2024). Maizza's (2017, 206) ethnography of human-plant re-
lations shows how Jarawara peoples in the southwestern Amazon
equate care for plants as acts that transform them into their chil-
dren, thus breaking down the human/non-human binary through
care-based reciprocity. Vargas Roncancio (2024, 36) discusses how
Cofan peoples in Colombia and Secoya (sic) in Ecuador view yoco
as a doctor and teacher, ‘Insofar as the physical properties of the
plant prepare the human body to undertake different activities in
the forest, the Yoco [sic], analogically, is considered a giver of advice
who teaches children to perform such activities. She is a knowledge
holder. She holds medicinal and pedagogical knowledge. The plant
heals and teaches’. Vargas Roncancio (2024, 43) suggests that in-
gesting yoco leads to the co-emergence of human and plant relations
as a form of reciprocity where the plant enables ‘seeing through
Yoco's eyes’ that enables deeper understanding and relations with
more-than-human beings in territory. Indeed, the animacy of plants
and their agency is a vibrant field of research that centers Indigenous
relationalities and their importance to human and more-than-human
sustainability in the face of contemporary climate and biodiversity
crises (Virtanen et al., 2024; Whitaker et al., 2024).

Our work shows that reciprocity is a form of praxis—theory-
informed action—based on intergenerational knowledge trans-
mission and adaptive management of vital resources in the face of
radical territorial change. We show that reciprocity cannot be un-
derstood only as a concept but that it is intimately tied to material
practice and dynamic relations that bring the human and non-human
worlds together. We suggest that the reciprocal relations between
Siona, Siekopai and Cofan communities in northern Ecuador and
yoco are a form of adaptive praxis that supports cultural revitaliza-
tion, territorial defense and social-ecological well-being.

Organized into the following sections, we adopt an approach
that highlights social-ecological reciprocity fostered through and
with the use and care of yoco. First, we detail author positionality,
our methodological approach, and specific study methods and data.
Second, we provide a brief overview of the study site context. Third,
we share a case study to assess divergent pathways that Siona,
Siekopai and Cofan communities have had with yoco, from losing
and recuperating cultural practices associated with the plant to
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maintaining human-plant relations across time. Doing so, we show
diverse forms of reciprocity that yoco enables. Here, we also show
how differentiated use of yoco by Siona, Siekopai and Cofan peoples
supports community-led stewardship initiatives as evidenced by
renewed efforts to care for and cultivate yoco to ensure intergen-
erational transmission of local knowledge. Finally, we conclude by
discussing how experiences from northern Ecuador resonate with
broader efforts to acknowledge and value Indigenous contributions

to social-ecological stewardship.

2 | METHODS: THINKING WITH AN
‘ECOLOGY OF KNOWLEDGES’

Our methodological approach seeks to stimulate conversations
about grounded experiences of social-ecological reciprocity in an
era of radical change. To do this, our methodology draws from and
advances an ecology of knowledges, which is a lineage of scholarship
rooted in the majority world, what some call the Global South,
that troubles the boundaries of ‘Western’ science, ‘traditional’
knowledge, and the colonial temporalities of ‘new’ and ‘old’ world
knowledges. In early works, de Sousa Santos (2007, 85) argued
that an ecology of knowledges ‘is rooted in the recognition of
the plurality of heterogeneous forms of knowledge (one of which
is modern science) and in sustainable and dynamic interactions
among them without compromising their autonomy. The ecology
of knowledges is based on the idea that knowledge is inter-
knowledge’. At its core, the ecology of knowledge approach seeks
to de-centre the epistemological hegemony of Western scientific
knowledge as most valuable and authoritative by emphasizing
the value of diverse insights (including generational and millennial
knowledge) to deeper understanding (Henri et al., 2021; Johnson
et al., 2016; Rahder, 2020). Hence, our work centres a grounded,
inductive methodology informed first by Cofan, Siekopai and Siona
worldviews and experiences with yoco and complemented by other
scientific approaches. This approach respects Indigenous knowledge
and relations with yoco while aligning with growing movements in
academia to uplift relational science based on Indigenous values
and priorities (David-Chavez et al., 2024; Spoon, 2014), braid and
bridge knowledges (Alexander et al., 2019; Weaver, 2023; Wilcox
et al., 2023), and ‘two-eyed seeing’ (Bartlett et al., 2012; Reid
etal., 2021).

Given that the ritual of preparing and consuming yoco
opens a site for dialogue and knowledge transfer (Belanude &
Echeverri, 2008; Bolivar et al., 2004; Lasso Mejia, 2008; Piaguage
Lucitante, 2024; Vargas Roncancio, 2024), we bridge that tradi-
tion with academic scholarship on Indigenous storytelling as ped-
agogy and methodology (Kovach, 2010; Simpson, 2014; Ritenburg
et al, 2014.). Indeed, intergenerational knowledge transmission
through storytelling that facilitates Indigenous science is common
in the Amazon (Norofia, 2024; Uzendoski & Calapucha-Tapuy, 2012;
Virtanen et al., 2021), and relevant to yoco, as it is consumed socially
and often while stories are shared. Co-author Anibal Biaguaje states,

‘We learn with yoco everything we know about making handicrafts,
and we ask the elders to talk, exchange ideas, because without that,
the young people can get lost. Through exchange with the elders, we
learn where we live, how we came here, and how our people passed.
So, we keep those meanings, from many years ago, that come with
yoco’

2.1 | Researcher positionality

In keeping with a methodology that foregrounds epistemological
plurality and ecologies of knowledge, co-author positionalities
are especially important because each contributor brings distinct
experiences, skills and perspectives to this work. We collectively
bring firsthand experience and deep knowledge about cultivating,
caring for and consuming yoco, along with more traditional academic
methods, sources and citations. Foremost, Piaguage Lucitante,
Narvdez, Lucitante, Biaguaje, Piaguaje, Alicia Suale, Payaguaje,
and Piaguaje are Cofan, Siona and Siekopai yoco practitioners,
scientists and knowledge keepers from northern Ecuador who
bring expertise rooted in years of applied social-ecological learning,
experimentation and knowledge transfer. Non-Indigenous co-
authors include Weiss, a scientist and social-ecological advocate
who has lived for decades with Siekopai in Ecuador and has deep
relations with Siona and Cofan communities. Esbach is a U.S.-based
researcher affiliated with aleading conservation organization and has
conducted transdisciplinary research with Cofan, Siona and Siekopai
communities since 2015. Correia and Simmons are faculty members
from U.S. research universities and have been working closely with
Cofan, Siona and Siekopai communities through a transdisciplinary
National Science Foundation-funded study operating since 2021.
We leverage our respective skill sets and forms of authorship to

contribute data and writing to the paper in distinct ways.

2.2 | Ethics statement

All research and writing for this paper have been conducted in
accordance with community and national Indigenous Federation
protocols and the Institutional Review Board (IRB) requirements
outlined by Universidad San Francisco de Quito (Protocol #IEQ2-
EX104-2022-CEISH-USFQ), University of Florida (Protocol
#202101077) and Colorado State University (Protocol #4168).
All participants included in this research voluntarily consented to
participate following an informed consent procedure approved in
the abovementioned IRB protocols. The consent process involved
reading the approved research description and details about any
potential benefits and harms of study participation, a process
done in the preferred language of the research participant (if not
done in Spanish, the consent was translated to the correspondent
local language). After reading the research description and
consent document, we openly discussed any questions, comments
or concerns that research participants raised to ensure full
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understanding and that each person had adequate information to
voluntarily agree to participate. We obtained verbal, not written,
consent because that process was what had been determined as
most appropriate during preliminary workshops with community
members and leaders before the study began. The verbal consent
process was also approved by the three aforementioned university

ethics committees.

2.3 | Data collection and data sources

Research for this article derives from a more extensive collaborative
investigation focused on Indigenous stewardship and social-
ecological resilience in the northern Ecuadorian Amazon (The project
is, ‘DISES: Resilient Socio-Environmental Systems: Indigenous
Territories in the Face of Change’, funded by the National Science
Foundation (grant no. 2108308). It is a 5-year study, running from
2021 through 2025). However, our work here does not intend or
purport to present the full findings of our broader study. Instead,
this article is based on in-depth conversational interviews (ten
primary interviews of 60-75min followed by several clarifying
conversations and co-writing) and ethnographic research (e.g.
participant observation to understand cultural meaning and lived
experiences) with Siona, Siekopai and Cofan knowledge holders
who are central protagonists in ensuring future transmission of the
knowledge and practice related to yoco; those people are also co-
authors on this paper. Per the desires of co-author interviewees
and their communities, we do not provide public access to the full
transcripts of the interviews because community data governance
protocols prohibit doing so regarding this topic. Our goal in this paper
is not to present a scientific social-ecological analysis (e.g. controlled
experiment and complementary statistical results) of yoco but to
present a social-ecological analysis of reciprocity embedded in an
ethnographic approach enacted through yoco stewardship. This
paper discusses experiences from several Cofan, Siona and Siekopai
communities. However, we acknowledge the heterogeneity across
communities and do not purport to share a universal narrative about
yoco or social-ecological reciprocity in this region. Instead, we aim
to provide a descriptive assessment of the pathways through which
the biocultural connection between people and place is established
and perpetuated through the use of yoco.

We complement qualitative and ethnographic data with select
focused insights from a structured social science survey adminis-
tered during our broader study. The survey results from which we
share descriptive statistics later were administered in the San Pablo
de Katétsiaya, Sotosiaya and Sinangoe communities where several
authors on this paper reside, in addition to the neighbouring commu-
nities of Remolino and Aboquehira. Our survey sample covered 90%
of those sites' adult population, specifically 94 Siona, 179 Siekopai
and 112 Cofan respondents. Surveys had significant gender and
age representation as follows: Siona respondents were between
ages 18 and 67 with a sample of 50% women (n=47) and 50% men
(n=47); Siekopai respondents were between ages 18 and 88 with
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50% women (n=90) and 50% men (n=289); Cofan respondents were
between ages 18 and 65 with 44% women (n=49) and 56% men
(n=56). The surveys were designed to assess a broad suite of ques-
tions pertaining to territorial stewardship, social-ecological change
and governance; however, we only present descriptive statistics re-
lated to yoco use because the other data are not germane to the aim
of this paper. We do not share the entire survey questionnaire here
because only a few questions pertained to yoco. Those questions
were (a) did your parents cultivate yoco? (b) do you cultivate yoco?
(c) do you consume yoco regularly, at least once per month? (d) do
you teach your children to consume yoco?. All survey questions were
co-developed with Cofan, Siona and Siekopai community members
and researchers who administered them in A'ingae (spoken in Cofan
communities), Baicoca (spoken in Siona communities), Paicoca (spo-
ken in Siekopai communities) and Spanish (the regional lingua franca
spoken in all study communities) as appropriate between January
2023 and March 2024. Survey responses were recorded using
Survey123 software and have been thoroughly reviewed and pro-

cessed prior to inclusion in this paper.

2.4 | Wiriting with an ecology of knowledges

Our co-authorship process is guided by several Coféan, Siona and
Siekopai practitioners who regularly consume, cultivate, and care
for yoco revitalization in their respective communities. Together, we
devised questions and prompts to guide an analysis grounded in lived
experience with yoco. We employ direct quotations from authors
on the paper who share specific insights that critically inform our
collective analysis. Doing so underscores their intellectual weight,
vital data akin to other cited and quoted peer-reviewed materials.
The qualitative approach employed here provides deep insights
about the meanings of yoco and its role in Indigenous forms of
reciprocity and relationality manifest through adaptive stewardship
in the context of rapid social-ecological change in Amazonia's
frontier regions.

We attend to differential forms of authorship and knowledge
production (Baker et al., 2024; Manuel-Navarrete et al., 2021)
through a transdisciplinary approach that disrupts ‘Western’ sci-
ence norms (Athayde et al., 2016; Londofio et al., 2023) and trends
in conservation practice (Rahder, 2020) that have long framed
Indigenous knowledge as ‘traditional’ and thereby relegated to
the past (Tuhiwai-Smith, 1999). We collectively recognize the im-
portance of Indigenous knowledge as scientific and emphasize
the methodological robustness of adaptive stewardship practices,
countering the misconception that ‘knowledge’ is somehow less
rigorous than ‘science’ (Hernandez & Spencer, 2020; Kurtz, 2013;
Risling Baldy et al., 2023). We contribute to efforts to normal-
ize horizontal research practice that honours multiple ways of
knowing and stewarding territory that also have important con-
servation outcomes (Fernandez-Llamazares et al., 2020; Jennings
et al., 2023; Strega & Brown, 2015; Wolf et al., 2024). Ultimately,
we seek to foster an inclusive and respectful scientific paradigm
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that acknowledges the depth and validity of Indigenous perspec-
tives in understanding and interacting with the other-than-human
natural world (Cajete, 1994).

3 | CONTEXT: RESEARCH SITES AND
HISTORICAL OVERVIEW

Our work focuses on several Siona, Siekopai and Cofan Indigenous
communities located on the banks of the Aguarico River (Figure 1)
in the Northern Ecuadorian Amazon. This region hosts a mosaic of
ecosystems, including tropical rainforests, cloud forests and wet-
lands, which collectively support exceptional biodiversity. With ap-
proximately 1400 bird species, 400 mammal species, and 6800 plant
species, this region is one of the most species-rich in the Amazon
(Alverson et al., 2008; Borman et al., 2007; Map of Life, 2025; Pitman
et al., 2002; Vriesendorp et al., 2006). The ancestral territories of
the Siona, Siekopai and Cofan historically spanned much further to
include the San Miguel, Napo and Putumayo River basins and across
Ecuador, Peru and Colombia (Cepek, 2018; Piaguage Lucitante, 2024;
Vickers, 1976). Since the 1970s, this region has undergone signifi-
cant social-ecological transformation because of the rapid expan-
sion of extractive industries, namely oil production and agricultural
commodity cropping (Lu et al., 2017; Sawyer, 2004). These develop-
ment trends run parallel to the expansion of new roads and coloniza-

tion, driving profound transformations in the environmental, cultural

(@ (b)

and socio-economic fabric of Indigenous communities within this re-
gion (Cepek, 2018; Esbach et al., 2024; Sawyer, 2022). The Cofan,
Siona and Siekopai Peoples of the Ecuadorian Amazon share a deep
connection to their territories, rooted in centuries of resilience and
resistance against external forces. Each has faced challenges such
as colonization, resource extraction and environmental degrada-
tion, yet they have managed to preserve their cultural identities. A
key component of their survival and resistance lies in their relation-
ship with the land, expressed through the use of sacred plants like
yoco (Piaguage Lucitante, 2024; Vargas Roncancio, 2024). Today,
Cofan, Siona and Siekopai Peoples continue to defend their terri-
tories through direct action against intruders, leveraging existing
Indigenous rights law, through direct actions and collective stew-
ardship initiatives (Cepek, 2008, 2012, 2018; Esbach et al., 2024;
Krgijer, 2024; Labrador & Ochoa, 2020; Langdon et al., 2023; Vargas
Roncancio, 2024; Correia et al. forthcoming).

3.1 | Cofan of Sinangoe

The Cofan community of Sinangoe is located along the southern
bank of the Aguarico River, nestled at the foothills of the Andes at
around 600m in elevation (Figure 2). This region is known for its dy-
namic geological and climatic conditions, creating a unique biological
convergence of Andean and Amazonian species (Pitman et al., 2002).

Despite this rich biodiversity, the community has faced significant

S
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Siona Territories

Siekopai Territories
. Protected Areas

|:| Study Territories

FIGURE 1 Panel(a) shows the Amazon biogeographic region (outlined in a green polygon) and our study region (outlined in a red
rectangle). Panel (b) shows Cofan, Siekopai and Siona territories in the Northern Ecuadorian Amazon, with an emphasis on our focal study

sites.
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FIGURE 2 Mapiillustrating (a) the Cofan territory of Sinangoe, (b) the Siona territory of the Aguarico River and (c) the Siekopai territories
of the Aguarico River. Each map also shows current forest cover (MapBiomas 2024) and development pressures from roads, mining

concessions and palm agriculture immediately surrounding them.
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threats from illegal mining and environmental degradation. In 2002,
the Cofan were granted legal control over 32,000 ha of their ances-
tral lands within the Cayambe-Coca Ecological Reserve. Sinangoe's
Indigenous guard, equipped with drones and camera traps, patrol
the territory to monitor illegal incursions. Their landmark legal vic-
tory in 2018 led to the suspension of 52 mining concessions, protect-
ing their rainforest from gold extraction (Brown, 2022). Currently,
about 200 people reside in Sinangoe, and their efforts towards
Indigenous-led conservation have earned global recognition, includ-

ing the Goldman Environmental Prize.

3.2 | Siona of the Aguarico

The Siona hold rights to two territories in Ecuador: a large area within
the Cuyabeno Wildlife Reserve and another along the Aguarico
River. Our research is focused on the Aguarico territory (Figure 2),
which is jointly titled with the Siekopai, with whom they share deep
cultural and linguistic ties, both speaking mutually intelligible lan-
guages (Vickers, 1976). The internal boundaries between the Siona
and Siekopai within these areas are recognized, though the two
groups once lived together before separating in the early 1980s
(ONISE (Organizacion de la Nacionalidad Siona del Ecuador), 2021).
Siona communities in the Aguarico territory include Biafa, Sotosiaya,
Aboquéhuira and Orahuéaya, which cumulatively total approxi-
mately 200 people. Despite outside influences, such as missionaries,
the rubber boom, oil extraction, palm plantations and land invasions
(Vickers, 1983), which brought exploitation and violence, the Siona
continue to safeguard their cultural identity, ecological knowledge
and spiritual practices. They rely heavily on cultural plants like yoco,
which are central to their connection to the land.

3.3 | Siekopai of the Aguarico

The Siekopai manage a mosaic of titled lands in Ecuador. Our re-
search efforts focus on their jointly held territory with the Siona
along the Aguarico River (Figure 2), which hosts the communities of
San Pablo, Waiya and Bellavista, as well as a larger block to the east,
which includes the communities of Remolino and Sewaya. Together
these communities host approximately 700 people. Additional ter-
ritories include a block of land to the west of the Cuyabeno Wildlife
Reserve and a territory near the border of Peru within the Reserve
(Labrador & Ochoa, 2020; Piaguage Lucitante, 2024). The Siekopai
recently won a legal case to expand this territory, Pé'kéya, from
5000ha to over 40,000ha. This victory is especially significant be-
cause it sets a legal precedent in Ecuador, acknowledging Indigenous
peoples' rights to lands within protected areas (Gabay, 2024). The
Siekopai are deeply connected to their land and are actively engaged
in stewardship efforts. These include traditional medicinal gar-
dens, the protection of sacred plants like yoco and yajé (ayahuasca)
and grassroots initiatives to reclaim and protect their territories
(Piaguage Lucitante, 2024).
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4 | CASE STUDY: SHIFTING ROLES OF
YOCO ALONG THE AGUARICO RIVER IN

NORTHERN ECUADOR

In the early morning light, the sounds of the forest are muted,
making way for the crackle of a small fire that illuminates the area
where yoco is being prepared. An older man sorts through a pile
of cut vines that he found and harvested during yesterday's hunt.
Although he was unable to bring home an animal like he had hoped,
he did find ma yoco (red yoco). After choosing a piece, he sits. With
the yoco in his left hand and a knife in his right, he begins to peel
away the outermost layer to expose and clean the inner cortex that
contains the desired sap that we will drink. He then uses the knife
to peel away the bright orange inner bark, which he gathers until his
hand is full. The bark is then transferred into a small bowl made from
a gourd. Once he is satisfied with the quantity, he pours water over
the shavings then proceeds to squeeze and mix repeatedly until the
liquid is a deep orange earthy colour (see Figure 3). He then discards
the used bark shavings, tossing them on the ground. Before passing
the yoco, he blows gently across the surface of the liquid to dispel
any lingering bad spirits and invite yoco to impart its energy and
knowledge in support of the work they must do today. The bowl
is then passed to the first member of the work party who drinks
until he is satisfied, letting out a sigh before passing the bowl to the
next person. When the bowl is emptied, it is passed back so that
more yoco can be prepared and shared with all who are present. The
men spend the next hours quietly talking about yesterday's hunt and
what today's work might bring as they weave chambira palm fibres
that will eventually be used to make bags or hammocks. Yoco has
been practiced in this way for generations along the banks of the
Aguarico River and further into the Amazon forest.

In this section, we focus on the ways that yoco has been used
over time in Siona, Siekopai and Cofdn communities along the
Aguarico River. We first discuss how the plant is propagated and
harvested, then move to its social role in contemporary life.

41 | Yoco propagation

Existing studies document that yoco is not widely cultivated,
but more frequently cared for where found in the forest (Bolivar
et al.,, 2004; Schultes, 1951; Weiss & Kearns, 2015; Zuluaga
Ramirez, 2004). Justino Piaguage, former President of the Siekopai
Nation in Ecuador, prominent community leader, and advocate for
cultural revitalization and territorial rights, has had much experi-
ence consuming and cultivating yoco. This experience has taught
Justino how yoco thrives; ‘yoco is also consumed by yoco. That is,
when a yoco vine breaks and falls on itself, it falls and leaves its
seeds [in place]’ from which it sprouts and grows again. Similarly,
Anibal Biaguaje, from the Siona community Sotosiaya observes
that yoco ‘first makes the flower. Then, the seeds grow. The seeds
fall to the ground. From there, the yoco grows'. In the Sinangoe
Cofan community, Luciano Lucitante notes that yoco grows best
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FIGURE 3 Preparing yoco. Panel (a) shows how the bark is peeled. Panel (b) shows how the peels are placed in a bowl for preparation.
Panel (c) shows peels being mixed with water. Panel (d) shows a drinking vessel with one last sip next to a peeled vine and used shavings.

Photos by Joel E. Correia and Michael Esbach from 2024.

where there are fewest people, ‘it grows fastest where it does not
see people’. Yet finding yoco in the forest can be challenging if the
vine is not in its flowering state. Hence, local knowledge keepers
discuss the importance of birds in helping them find where yoco

is growing. Some Siekopai with deep knowledge of the forest can
distinguish between the excited singing of specific bird species
when they are feasting on the ripened yoco fruits. These songs
help people identify where yoco plants are growing.
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Across Siekopai, Siona and Cofan territories, knowledge keepers
argue that birds are vital for seed dispersal. The cuacuiyé (Screaming
Piha or Lipaugus vociferans) is perhaps the most important protagonist
for allochory (see also Bolivar et al., 2004, 48-49). César Piaguaje ob-
serves that the site of adult yoco vines is frequently found near the
bird's old nests where the seeds were regurgitated by a mother bird
before feeding the sweet white pulp (mesocarp) of the fruit to the
hatchlings (see also Belaunde & Echeverri, 2008, 102). Other Siekopai,
like Delfin Payaguaje, contend that people most familiar with the for-
est can distinguish the excited singing of Phia birds when they are
feasting upon the ripened fruits of Yoco and follow the calls to find
the vine. Anibal Biaguaje, from the Siona community Sotosiaya, also
observes ‘toucans and other little birds can swallow the seeds and
can carry them to dry places. It [yoco] does not grow in the swamps
[pantanos] because it is part of the drylands... So, the birds make the
seeds fall, and that is where it grows. That is because birds know how
to sow yoco.... Only the birds know how to sow yoco’. As with many
bird dispersed seeds, the chances of seeds developing to maturity in-
creases with distance away from the mother plant (Garcia et al., 2007,
Parolin et al., 2013); this point is relevant for the future of yoco given
the increasing ecological fragmentation in the Amazon that threat-
ens available habitat for birds and yoco (Esbach et al., 2024; Vargas
Roncancio, 2024), a trend true for many plant seed dispersal across
the Amazon (Hooper & Ashton, 2020; Figure 4).

4.2 | Yoco diversity: Types and their uses

Across this region of Ecuador, there are different types of yoco that
grow in different ecological conditions. Distinctions between the
varieties and their quality are often denoted by the colour of the
infusion that results from mixing peeled bark with water. We know
of at least five types of yoco that are commonly used in Siona, Cofan
and Siekopai territories: white, red, kéje and two others more common
to Siekopai communities along the Putumayo River: (1) Sa'sa Sia yoco
has a less than desired quality of the liquid turning a dark grey negra
instead of the typical rust-orange, (2) Mi'u sikiri yoco is identifiable by
its characteristic of a phloem layer that can be stripped away from
the stem, but it also does not produce the euphoria associated with
the other types of yoco. However, Bolivar et al. (2004, 70) report
having found records of as many as 11 varieties in herbariums across
South America and identified six varieties in their field research with
Siekopai peoples in Peru (see pp. 36-41).

Despite this diversity, fewer types of yoco are commonly used
in Siona, Cofan and Siekopai communities along the Aguarico River
in Ecuador. Luciano Lucitante notes, ‘There are two kinds of yoco.
There's one that's white, and there's another that's half-reddish.
Some say that people used to call the white yoco sapo yoco and
they called the red tanto yoco'. Indeed, Zuluaga Ramirez (2004,
33) affirms ‘in general terms, the majority of descriptions conclude
that there are always two types of yoco: white yoco and red yoco'.
Speaking from Siona territories, Anibal states that there are two
types of red yoco that are primarily consumed, ‘it is not that the skin
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is red but that the liquid [from the yoco] is very red’. Each variety
has distinct characteristics, specifically their flavour and bitterness,
whereas Bolivar et al. (2004, 37) document types that can be con-
sumed and others that cannot. The topic of what type of yoco is
best is somewhat contested, as some people prefer the sweet fla-
vour of red yoco to the more bitter white yoco. Luciano notes, ‘white
yoco is the best. It is softer to scrape, but red yoco is very hard and
stronger.... Some of the red are a little sweet. They are not bitter.
Yes, they're like candy. Even though it's [sap is] thick, it's sweet.
When you scrape the white yoco, you put a little and do it fast be-
cause it becomes thick as you drink. It is very delicious and bitter’.
Regardless, the infusion is generally quite strong and both varieties
have distinctly bitter and earthen qualities. Downriver in Siekopai
territories, Justino recalls that different types of yoco are suited to
different environments and purposes, which highlight the adaptabil-
ity and resilience of the plant. ‘There are more or less three types of
yoco. The yoco that we call “yoco” is from the lowlands. But there
are types that live in the high grounds (terra firma) as well’. Here we
clarify that ‘lowlands’ refers to vdrzea forest, which are temporar-
ily inundated lands with highly fertile soils (Wittmann et al., 2004;
For more extensive information on the ecology of yoco, see Bolivar
et al., 2004; Weiss & Kearns, 2015; Zuluaga Ramirez, 2004 & foot-
note 73 in Vargas Roncancio 2024, 54).

The type of yoco consumed also impacts other uses of the plant.
For example, many Siekopai, particularly whose territories lie in
Peru, acknowledge a variety of kéje yoco (Bolivar et al., 2004, 37).
The variety bears this name because its sap is akin to the copal tree's
resin that is used as a traditional incense. Kéje yoco sap is especially
sticky and does not come off with water alone which allows for
faster chambira weaving for the person who rasps and prepares the
yoco by handling the vine. As Justino Piaguage states, ‘our grand-
parents always said that [sticky yoco] is the best because it allows
you to weave the chambira well. When you prepare yoco your hands
get sticky so you can do your work better” We also want to make
clear the important relationships between yoco use and ayahuasca
(yajé) use in Siona, Siekopai, and Cofan communities, which is a topic
that we decided not to include in this article due to the scope of
the work and sensitivity of sharing certain spiritual and ritual prac-
tices. Several other existing works discuss relations between the
use of these plants in the region (see Belanude & Echeverri, 2008;
Belaunde, 2019; Bolivar et al., 2004; Vargas Roncancio, 2024).

4.3 | Yoco harvesting

Yoco is mostly harvested from wild vines that climb to a support
tree (Bolivar et al., 2004; Zuluaga Ramirez, 2004). This practice, as
described by Justino Piaguage, involves starting with the smaller,
upper branches and progressively working toward the vine's base
as needed. Yoco's harvesting involves leaving 2-3feet of the vine's
base to coppice, representing a primary traditional silvicultural
management practice (Weiss & Kearns, 2015). As part of their cul-
tural tradition, the men go to the forest to harvest yoco, carefully
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FIGURE 4 Images of yoco: Panel (a) leaf detail; Panel (b) young plant; Panel (c) flower with pollinator and Pane (d) fruits. Photos by Luke

Weiss (2022-2023).

choosing which parts to cut to ensure future regrowth. Historically,
yoco was commonly present in the forest (Schultes, 1951; Zuluaga
Ramirez, 2004). Today, finding yoco can be challenging, as more for-
est is felled for extractive development across the Amazon.

Finding yoco requires deep knowledge of the forest to distin-
guish the vine from the other 125-180 species of paullinia that grow
in the region and look quite similar (Zuluaga Ramirez, 2004, 63), to
know where plants have grown historically, to hear the Piha song

that indicates where fruiting vines are and to know what other bird
species are searching for yoco seeds to eat. To aid in this process,
some Siekopai knowledge keepers consume young yoco seedlings
for the purpose of establishing a deep relationship with the plant,
one that enables hunters to ‘hear the yoco voice’ during searches for
the vine. Indeed, many Siekopai, Siona and Cofén regard yoco as a sa-
cred entity (Belaunde & Echeverri, 2008; Piaguage Lucitante, 2024;
Vargas Roncancio, 2024).
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Here, we share limited details to protect traditional knowledge.
Justino affirms that ‘yoco always has a spiritual being, that's why
it self-copies and that's why it's important’. In this regard, yoco is
a plant that contains an entity of the forest that can reproduce
and propagate itself in healthy environments where the conditions
support its well-being, thus serving as a proxy for proper social-
ecological relations. Across the river in Siona territories, Anibal
recounts that those with deep knowledge of the forest drink yoco
to deepen their relationship with, and knowledge of, the forest
and among Siona Peoples. ‘In ancient times they [the elders] used
to talk to peina, which they now call God. He [peina] taught us
because he left these yoco plants so that they would be used, and
that the territories, forests, rituals, respectfulness, and camarade-
rie would be heard... That is the dynamic left behind, so that yoco
would be used for many years, because he left it and is watching
those who fulfill it with the yoco'. The reverence for yoco is em-
bodied in harvesting practices predominantly undertaken by men
and elders. Such practices are not merely acts of collection but
rituals that honour the plant's spirit. This spiritual connection to
yoco is present in Cofan communities as well, where its role ex-
tends beyond the physical to encompass aspects of cultural iden-

tity and continuity.

4.4 | More than a stimulant

Yoco is a medicinal plant with several biophysical effects. It can be
used to ward off illness and disease, to cleanse the body and mind
and during menstruation (Vargas Roncancio, 2024). Yet, the plant
is often noted for its effect as a stimulant with significant caffeine
(Echeverri-Sanchez, 2019; Weiss & Kearns, 2015), with Bolivar et al.
even naming their 2004 book Botando Pereza (shaking off laziness)
that studies yoco use among Siekopai communities in Peru. Hence,
yoco has long been used to energize people before long days of
hunting or working in gardens (Kvist & Holm-Nielsen, 1987) because
the infusion suppresses hunger and helps people find strength
(Belanude & Echeverri, 2008). Justino explains, ‘yoco is for energy...
For example, yoco helps to develop work, to focus on work, but it also
serves a strategic function when one goes for an activity, perhaps,
or for combat, for war. The elders always used to pull up yoco, and
if yoco was pulled out in one strike, it meant that the enemy would
be weakened. And it is practiced with yoco by turning the cup to
weaken the opponent. So, it also serves as part of a combat strategy
to weaken the opponent’.

However, yoco is distinct from other stimulant plants like coffee
or yerba mate. It is stronger and can have adverse physiological ef-
fects, from inducing vomiting to diarrhoea, if one is not well prepared
to drink yoco. Preparation in this regard signifies following social rules
and regulations about who can drink yoco and when—rules that vary
among communities. Luciano recalls learning from Cofan elders about
the responsibilities tied to drinking yoco, emphasizing the need to
care for both the plant and oneself; ‘The elders lived with yoco. That's
why they took care of it and followed diets with yoco. Because yoco is
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sacred. If you take it without care, you could get sick because of that.
That's why yoco is important in reciprocity’. Regarding reciprocity,
Luciano makes clear that he is referring to the agency of yoco to ef-
fect specific biophysical responses in people who do not reciprocate
care for the plant. He states, ‘Yoco harms you when you don't take
care of yourself. If you're unwell, you must vomit anyway. Why? To
get rid of everything bad that's inside. You scrape yoco and prepare a
watery tea. You must drink a lot to vomit, but if yoco wants to punish
you, even if you drink a lot, you won't be able to vomit to cleanse your
stomach. It grips you there and punishes you, even if you fill yourself
up with yoco and can't vomit... the yoco punishes you'. Notions of
punishment indicate a multi-directional relationship with yoco, one
that is not merely based on human harvest and use but based upon
human responsibilities to care for oneself and the plant to ensure that

yoco will treat those who commune with it well.

4.5 | Yoco and changing social-ecological relations

Changing social-ecological dynamics have long influenced the set-
tlement patterns of Indigenous peoples along the Aguarico River
who may have relocated to maintain proximity to wild yoco re-
sources (Schultes, 1942). Thus, relationships between the Coféan,
Siekopai and Siona peoples and yoco are not static but have evolved
with broader social-ecological changes (Bolivar, 2007; Cepek, 2018;
Echeverri-Sanchez, 2019). Moreover, yoco use and cultivation
are not uniform across Cofan, Siona or Siekopai communities (see
Table 1). These differences derive largely from broader social and
cultural change, as younger generations have greater mobility for
off-territory work opportunities and education that lead to changes
in cultural practice. Whereas in some communities, yoco is seen as a
vital and vibrant tool for cultural revitalization, consequently playing
an important role in contemporary political struggles for land resti-
tution. This section discusses these dynamics, tracing narratives of
loss, adaptation and recuperation in the context of yoco.

TABLE 1 Descriptive statistics detailing the percentage of
community members in Siekopai communities (San Pablo de
Katétsiaya, Bella Vista, Remolino), Siona communities (Sotosiaya,
Aboquehtiira) and Cofan communities (Sinangoe) above the age
of 18 who use, cultivate and educate their children about yoco, as
reported in surveys conducted in 2023-2024 (see Section 2 for
discussion). Elaborated by authors.

Siona Siekopai Cofan
Parents cultivated yoco in 63.6% 46.9% 24%
forest
Currently cultivate yoco in 26.2% 16.7% 23%
forest
Consume yoco at least 82.83% 24.5% 53.8%
monthly
Teaches their children to 73.74% 10.6% 23.2%
consume yoco
Total survey sample size 94 179 112
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Colonization, cultural change in many Indigenous communities,
and widespread land use change driven by extractive development
have led to a drastic decline in wild yoco (Weiss & Kearns, 2015).
For many Cofan, the traditional practices surrounding yoco have un-
dergone significant transformation. For example, the shifting role of
shamans and changes in harvesting practices indicate an adaptation
to evolving social and environmental landscapes. Luciano recalls sto-
ries learned from his father who directly witnessed this change: ‘In
the past, since there were no settlers in the colonies, he [Luciano's
father] raised yoco. When my father lived, he sat down at the mouth
of the pier; when the Kichwas arrived, he did not let them cut the
yoco. He always forbade them. Some listened. No, they wouldn't
enter our forest. That's how it was before’. Further downriver on
the Aguarico, Anibal Biaguaje talks about the loss of yoco in Siona
territory due to the expansion of extractive industries, ‘At the time
of our ancestors there was enough [yoco]. Now, because of coloni-
zation, because of companies, because the settlers were also in the
jungle, they cut without knowing... Now, at this time, we always look
for yoco far away, before there was quite a lot’.

Like yoco, many Siona, Siekopai and Cofan communities are
struggling to survive and thrive amidst decades of ecological frag-
mentation and social colonization. At the same time, yoco has
emerged as a key element in fostering resilience. This plant rep-
resents not only continuity with the past but also the ability to adapt
and persist through changing circumstances. The practice of caring
for yoco amid these changes exemplifies how Indigenous peoples
maintain their cultural identity while confronting external threats.
This dynamic is particularly evident in the resurgence of yoco-
related practices today, where younger generations are re-engaging
with this plant in ways that renew and reinforce cultural sovereignty.
Communities are innovating within modern contexts while ensur-
ing that traditional practices are preserved. This revitalization is
not merely about maintaining the old ways; it is a conscious effort
to renew cultural practices that were once at risk of being lost. By
doing so, yoco has become a symbol of resistance, resilience and
resurgence—a means of reclaiming cultural sovereignty and ensuring
the transmission of knowledge to future generations.

We think with yoco as a metaphor for this dynamic: just as the
vine clings to small branches with delicate tendrils that harden over
time, allowing it to ascend into the canopy where it produces flowers
and seeds, many Siona, Siekopai and Cofan communities are gripping
to remnants of their ancestral lands and finding ways to grow, adapt
and create a future. This metaphor illustrates the persistence and re-
silience of both the plant and the people. Reciprocity and resilience
weave through themes of loss and recovery, reflecting the commu-
nities' enduring connection to yoco. As Justino recalls, ‘...young peo-
ple are learning to drink. As a result, we are becoming aware of our
culture’. The resurgence of yoco use, then, can be understood as a
proxy for the resurgent political power and efforts to maintain cul-
tural identity in the face of dramatic social-ecological change.

Yoco is integral to sustaining Cofan, Siona and Siekopai cul-
tural identity and autonomy, both of which require the defense of
titled territories to ensure the ecological conditions necessary for

continued growth. In response to yoco scarcity, several Cofan, Siona
and Siekopai knowledge keepers have shown interest in developing
cultivation techniques to provide an adequate supply for community
consumption. For instance, in the last 5years, many Siona families
have begun planting yoco in forested garden plots near their homes,
demonstrating a proactive approach to caring for yoco that aligns
cultural preservation with ecological stewardship. As Anibal from
the Siona Sotosiaya community states ‘Each family is planting a lit-
tle because we are already losing that [yoco] in the forest. So, we
started planting with other families’.

Siekopai and Siona's efforts to cultivate yoco within the com-
munity mark a shift from reliance on wild resources to proactive
cultivation. Moreover, these communities are consciously providing
opportunities for wild yoco to reproduce and re-establish itself in
the forest by reducing the pressure on wild vines and facilitating
seed dispersal from cultivated gardens to the forest. These efforts
are a testament to the communities' commitment to preserving not
only yoco but also their cultural and ecological heritage. The revival
of yoco is not just a return to tradition but an active re-engagement
with a living heritage, where the plant serves as a link between the
past and present, between people and their territories.

Caring for and consuming yoco facilitates relations between
Cofan, Siekopai and Siona peoples and their territories. This practice
is a conduit for intergenerational knowledge transfer and convivial-
ity that highlight the cultural and ecological importance of yoco. This
transfer of knowledge extends beyond the use of yoco to encompass
a broader spectrum of cultural practices, stories and spiritual beliefs.
There is a broad effort among Siekopai, Cofan and Siona commu-
nities along the Aguarico River to protect and recover the role of
yoco in cultural activities and rituals, underscoring its significance in
maintaining a living tradition, including efforts to revive and sustain
yoco practices among younger generations, underscoring the plant's
role in the continuity of cultural identity. ‘It's important to learn’,
commented Anibal Biaguaje, ‘to teach the young people, to teach
the young ladies and the family. Because the children don't know
the ancestral roots because other communities don't use yoco and
those people lose the knowledge of our ancestors’. Justino Piaguage
also notes that ‘yoco is part of the identity of youths. Yoco has been
practiced for many years, since the time of our grandparents. That is
why it's important that the new generation doesn't lose that identity,
that relationship with the yoco'’. On this point, Luciano Lucitante also
makes clear the importance of yoco for youth to learn the proper
ways of being, ‘it is important to teach children, so they learn to get
up without laziness... for that, you must teach them, even if it means
that the children drink a little [yoco]. With that, they get well and al-
ways learn to drink. But you have to do that to take care of yourself’.

4.6 | Yoco, territorial reciprocity and resurgence
The story of yoco in the lives of the Cofan, Siekopai and Siona peo-

ples has evolved over generations, adapting to new social-ecological
conditions. During historic battles, groups of warriors would work
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together to pull down yoco vines from the forest canopy before
going into battle as a means of divination. Yoco was also used as a
coping mechanism and a way to survive the brutal conditions that
the Siona and Siekopai endured during the rubber era (Vickers, 1989;
Wasserstrom, 2014). Following decades of land dispossession driven
largely by expanding agricultural frontiers and oil extraction across
their ancestral territories, the Cofan, Siekopai and Siona peoples
have built newfound political power (Krgijer, 2024). Several signifi-
cant legal victories demonstrate this political agency.

First, the Ecuadorian government issued 52 gold mining conces-
sions in the Cofan Sinangoe territory without respecting the com-
munity's rights to free, prior, and informed consent, as outlined in
Ecuadorian and international law. Sinangoe community members
formed a territorial guard to document illegal incursions into their
territory, to push out gold miners and to build evidence that could be
used in courts to overturn the concessions. Yoco played an import-
ant role in the territorial defense, as the Sinangoe guards prepare
and drink the infusion when patrolling their territories (see Figure 5).
More than a symbolic form of resistance, this use of yoco both rep-
resents cultural resurgence and direct resistance to extractivism and
land grabbing on Cofan territories. Sinangoe community member
Nixon Andi Narvaez displays this direct relation between yoco and
political resurgence in the documentary film ‘Yocé Cofan: Sabiduria
y Territorio’ (Nixon, 2023) that follows the work of the territorial
guards and centers the importance of yoco to that work. Indeed,
the film's trailer begins with scenes of the guards drinking yoco with
the narrator stating, ‘The yoco awakens the root connection with
our origin as well as respect and discipline’, before cutting to scenes
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of community members patrolling their territory. Moreover, Luciano
notes the importance of yoco in these efforts: ‘It is good for them
to take yoco to be able to care for the territory, but you must take
care. As | always say, men are guards, they are there to take care of
the territory, and that is why they must take yoco'. Although Luciano
explicitly names men as guards, we want to acknowledge the central
role that women play in organizing and leading the Sinangoe terri-
torial guard. Indeed, Alexandra Narvéez (along with Alex Lucitante)
was awarded the Goldman Environmental Prize for her work to lead
the Sinangoe territorial guard's resistance to gold mining and for her
role in related court proceedings (Goldman Prize, 2022). The work of
the territorial guard coupled with sustained community resistance
resulted in the Cofan successfully cancelling all the concessions and
pushed the Ecuadorian Constitutional Court to uphold FPIC as a ac-
tionable guaranteed right, what many now call the Sinangoe prece-
dent (Amazon Frontlines, 2023).

Second, Siekopai peoples have long inhabited several territories
along the Aguarico River, spanning current day Ecuador and Peru.
However, histories of extractivism and conflict dramatically reduced
Siekopai territorial control, including forced displacement from the
important spiritual sites located around the Pé&'kéya River near the
current Ecuador-Peru border during the 1941 war between both
countries. Justino describes this time: ‘During the armed conflict of
1941, confrontations between armies forced the Siekopai to seek
new settlements and restricted their ability to move freely through
the forest due to the military presence in the disputed area. The
last permanent and uninterrupted Siekopai settlements in the Rio
Pé'kéya (Lagartococha) region existed until 1941. They fled the area

FIGURE 5 A muralin the Cofan community Sinangoe that depicts the territorial guard (center) and to their left a bowl of yoco being
offered to them. The text on the mural reads ‘Our territory. Our decision’. The painting captures the symbolic power of yoco for cultural
identity while indexing its material use in political mobilizations and resistance. Photo by Joel E. Correia (2024).
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to avoid being used as porters for weaponry and exploited as soldiers
in the war’ (Piaguage Lucitante, 2024, 55). Subsequent territorial
processes, like the creation of new protected areas for conservation,
further restricted Siekopai access to their ancestral lands in Pé'kéya.
Hence, the Siekopai Nation began a legal struggle for territorial
restitution per Ecuadorian law that resulted in the November 2023
court ruling determined that 42,360ha that comprise the P&'kéya
territory near the Ecuador-Peru border should be returned to the
Siekopai following their expulsion in 1941 due to war (Several stud-
ies provide detailed analyses of the history of these legal processes
that we do not repeat here. See, for example, Krgijer, 2024; Labrador
& Ochoa, 2020; Piaguage Lucitante, 2024; Schueman, 2023). Yoco
played animportant role in the Siekopai legal struggles (see Figure 6).
Like the Cofan territorial guard, Siekopai used yoco as a symbol of
cultural identity but also to sustain energy through political mobili-
zations and to directly appeal to legal authorities. Justino Piaguage
Lucitante (2024, 103-104) describes one of the hearings with judges
from the Sucumbios Provincial Court in Siekopai territories, ‘In ac-
cordance with our cultural identity, sense of belonging, and ancestral
tradition, from the moment the hearing began, we harmonized the

space so that the spiritual connection with our ancestors and the
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FIGURE 6 Siekopaiand Airo Pai men preparing yoco in the
middle of a road closure protest demanding the return of Pé'kéya
territory near the Ecuador-Peru border. The sign in the background
reads ‘we demand comprehensive [land] titling’. The person
identifiable in this photo gave consent for inclusion in this article.
Photo by Luke Weiss 2023.

spirits of the forest would accompany us and guide a day of peace
and clarity. We shared the ancestral drink of yoko [sic], facial paint-
ing, and the ancient songs of the elders [with the judges]’.

The Siekopai and Cofan legal struggles and victories demon-
strate active resistance to the threats of land grabbing, resource
extraction, and the legacies of colonial territoriality. Moreover, both
accounts illustrate how yoco has played an important symbolic and
material role in sustaining these struggles, which may ultimately
benefit the plant's future through territorial protection that ensures
sustained sites for growth and cultivation. The use of traditional
plants like yoco is linked to self-determination through territorial de-
fense, which shifts the plant use from a cultural and medicinal prac-

tice to a political practice.

5 | DISCUSSION

The revitalization of yoco practices offers an example of how reci-
procity is central to Indigenous stewardship and territorial defense.
This process is not simply about the ecological management of a plant
but represents a dynamic interaction between cultural identity, spir-
itual practice and political resistance. As Siona, Siekopai and Cofan
communities confront external pressures such as deforestation, ex-
tractive industries and socio-political marginalization (Cepek, 2018;
Esbach et al., 2024; Labrador & Ochoa, 2020; Lu et al., 2017), re-
lationships with yoco facilitate pathways to sustain cultural and
ecological relations in the face of profound change (Belanude &
Echeverri, 2008; Bolivar, 2007; Echeverri-Sanchez, 2019; Vargas
Roncancio, 2024).

A resurgence of yoco practices is deeply tied to Cofan, Siona and
Siekopai self-determination in the face of historic and contemporary
social-ecological threats. By maintaining and re-engaging with yoco,
communities like Sinangoe, Sotosiaya and San Pablo de Katétsiaya,
assert their sovereignty over both cultural and natural resources.
The consumption of yoco in public settings serves as a political act,
reaffirming Indigenous identity and territorial rights in the context
of external threats, but it is also materially significant in sustaining
energies and health (spiritual and physical) for resistance. In legal
battles and territorial defense efforts, yoco becomes a tool for as-
serting autonomy and demanding the recognition of land tenure and
cultural practices. This demonstrates how maintaining cultural prac-
tices is itself a form of territorial defense (see also McGregor, 2018;
Schuster et al., 2019). Stewardship transcends utilitarian approaches
to land management, emphasizing instead the ethical responsibili-
ties that come with inhabiting a shared world. In this way, yoco is
not only a source of physical nourishment but also a conduit for the
transmission of knowledge, the reinforcement of social cohesion and
the enactment of spiritual care.

In a broader context, yoco stewardship sheds light on other
ways of doing conservation. As Cofan, Siona and Siekopai knowl-
edge keepers tend to yoco, the plant has become emblematic of a
conservation ethic that prioritizes reciprocity and long-term sus-
tainability over short-term exploitation. Cofan, Siona and Siekopai
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FIGURE 7 Paintings of yoco by Siekopai artist Wilfrido Lusitande. The image in panel (a) depicts the yoco's entanglement with Amazonian
social-ecologies. The image in panel (b) depicts yoco harvesting in the Amazon forest.

stewardship practices, as demonstrated through yoco care and
use, are rooted in the protection of both cultural identity and bio-
diversity. This stands in contrast to Western conservation models,
which often neglect Indigenous knowledge systems and reduce
conservation to economic metrics (Buscher & Fletcher, 2019;
Nadasdy, 2005). Indigenous-led land stewardship rooted in rec-
iprocity turns the tables on conventional conservation, promot-
ing an approach that respects Indigenous rights and knowledge
(Schuster et al., 2019). Indeed, growing scholarship shows that pos-
itive social-ecological outcomes result from Indigenous land stew-
ardship in many contexts (Garnett et al., 2018; Ojeda et al., 2022;
Zhang et al., 2023).

6 | CONCLUSION

By examining reciprocal human-plant relations embodied by yoco,
our work shows how cultural resurgence, ecological stewardship and
political resistance converge in place. Seen in this light, yoco is not
just a plant or stimulant but a central element in social cohesion,
spiritual practice, cultural identity and political mobilization among
many Cofan, Siona and Siekopai communities. Yoco's story, as por-
trayed by members of the Cofan, Siekopai and Siona communities,
is not just a botanical one; it is a symbol of resilience, a repository
of generational knowledge and a cornerstone of cultural identity
(see Figure 7). In these communities, yoco cultivates a catalyst for

biocultural continuity and adaptation. Its care and use become acts
of cultural affirmation and self-determination.

Revitalization of yoco use and stewardship also represents a
pathway towards biocultural continuity and resilience, ensuring that
both cultural practices and ecological systems can thrive amid socio-
ecological transformations. As we reflect on yoco's significance, it
becomes clear that the future of conservation must involve an em-
brace of Indigenous stewardship principles, where reciprocity and
care for both human and non-human worlds are central. Thus, the
case presented here further highlights the importance of Indigenous
leadership in conservation by reframing Indigenous practices and
connections to place not as ‘backward’ but as essential for long-run
biocultural sustainability. Indigenous stewardship practices, like
those discussed here, challenge conventional conservation para-
digms. Moreover, they demand a deeper integration of Indigenous
leadership, knowledge and practices into global sustainability ef-
forts (Mansuy et al., 2023; Zhang et al., 2023). Through yoco, Cofan,
Siekopai and Siona peoples demonstrate that biocultural conserva-
tion helps maintain the social-ecological relationships that make life
possible.
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