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Abstract Sacred and cultural practices that link biodiversity with Indigenous communities play a vital role in conservation.
Likewise, fauna associated with these practices have positive implications for many species with which they share their
ecosystems. Recognizing how cultural worldviews shape, and are shaped by, the physical characteristics of a territory can
strengthen conservation and restoration efforts. However, in the case of the Pijao people, an Indigenous group from
Colombia, socioeconomic and landscape transformations have deeply affected cultural practices and identity, putting at risk
both ancestral knowledge and the species that benefit from it. We report on the connection between the Pijao people with
two species of crocodylians (Crocodylus acutus and Caiman crocodilus) as well as the role these animals play within their
worldview and ancestral medicine. Our study offers new contributions to the cultural and spiritual role of crocodilians in
Colombia. It highlights the importance of strengthening Indigenous knowledge and identity to maintain customs and
traditions, as preserving these ancestral practices is essential for the continuity of ethnic identity and the protection of
these species as a unique expression of cultural heritage.
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Introduction conservation, protection, and restoration efforts
Biocultural practices, those that are both spiritual and (Gavin et al. 2018; Infiel and Mugisha 2010; Kohler et
cultural, are deeply embedded in the ways Indigenous al. 2019).

Peoples interact with their territories. These practices
are part of an integrated wotldview where biodiversity
is not only a source of material resources but also a

Wildlife is not only valued for its material uses,
such as food, medicine, or raw materials, but also
appreciated for the cultural meanings and emotional

repository of meaning, identity, and responsibility
(Maffi and Woodley 2010; Ruheza and Kilugwe 2012;
Verschuuren 2007). Similarly, fauna linked to
Indigenous spiritual and magical attributes can have a
positive influence on the conservation of multiple
species within shared ecosystems (Holmes et al.
2018). Therefore, understanding the physical and
symbolic dimensions of a territory through the lived
experiences and knowledge systems of the Indigenous
Peoples who inhabit it is essential for effective

Bonilla-Liberato et al. 2025. Ethnobiology Letters 16(1):139-149

connections it inspires, which in turn fosters respect,
pride, and protection toward nature (Pretty et al
2009). For instance, in the Argentine Dry Chaco,
animals like the puma or the caiman are not only
hunted for food or medicinal purposes but are also
seen as spiritual beings with symbolic significance
who guide behavior and reinforce cultural identity
(Camino et al. 2018). Similarly, among the Nahua
communities of Puebla, Mexico, reptiles and
amphibians are deeply embedded in moral, medicinal,
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Figure 1 Map of the distribution of municipalities with
the presence of Pijao Indigenous communities and both
crocodylians (Caiman crocodilus and Crocodylus acutus)

in the department of Tolima, Colombia.

and spiritual frameworks. They are used in healing
practices, symbolically associated with deities, and
perceived as regulators of human behavior (Linares-
Rosas et al. 2021). This is particularly prevalent among
Indigenous Peoples, where the land and its
components hold a sacred and central role within
their ethnic identities, prompting local actions for its
protection (Toledo 2001). This highlights the crucial
role that ancestral peoples play in conservation
processes (Berkes et al. 1994), since their territories
are home to ecosystems that contain high biodiversity
(Dawson et al. 2021; Garnett et al. 2018; O'Bryan et
al. 2021).

However, the significance of Indigenous Peoples’
traditional ways of life is being compromised by
globalization, modernization, and changes in socio-
economic contexts (Aswani et al. 2018). This results in
a disconnection from their own cultures and
contributes to linguistic loss and the diminishing of
Indigenous knowledge (Figueroa 2011; Loh and
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Harmon 2014). Moreover, transformations and
inadequate management of their territories can lead to
the modification or disappearance of cultural
expressions,  creating  gaps  between  native
communities and their past (Antrop 2005).

Illustrating this in Colombia is the Pijao ethnic
group, also historically referred to as Pixaos, Pyjaos,
or Pinaos, originally semi-nomadic hunter-gatherers
whose early subsistence practices are reported to have
included anthropophagy (Salmoral 1963). The Pijao
were later pressured to adopt an extractivist model,
resulting in significant spatial transformations and a
rupture from their traditions. This change was marked
by persecution during colonization, followed by
dispossession and abandonment by authorities in
subsequent years, leading to a considerable decline in
population and territorial shrinkage (Ministerio del
Interior 2014). The Pijao language is currently
considered extinct (Zwisler 2018). By 2018, its
population was 51,635 people (DANE 2018), and by
the following year, their presence was limited to 205
communities and 114 Indigenous reserves, mainly in
the department of Tolima (Perdomo 2019; Figure 1).

This Indigenous group maintains a close
relationship with nature, which plays a central role in
shaping their cultural identity and territorial
organization (Ortiz Gordillo et al. 2023). Their
ancestral lands encompass ecosystems that reflect the
representative biodiversity of the Tolima region.
Among the species found there, some hold profound
symbolic and spiritual significance within the Pijao
wotldview, which has not been previously
documented. These include the needle caiman,
American  crocodile, or Magdalena crocodile
(Crocodylus acutus), which is classified as Vulnerable
(Rainwater et al. 2022), and the babilla (Caiman
crocodilus), a species not currently considered
threatened globally, even as its local conservation
status is uncertain (Balaguera-Reina and Velasco
2019). The extent of the spiritual and cultural
relationship between the Pijao people and these
species remains largely undocumented.

Based on Indigenous research methodologies
(Kovach 2009) and informed by the principles of
collaborative ethnography (Lassiter 2005), here we
report on the cultural and spiritual significance of
these two species for the Pijao people. Our approach
draws primarily on our own lived experiences as
Indigenous representatives of this community, and
especially on the ancestral knowledge of two of the
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authors, both of whom are traditional healers of the
Pijao people. This knowledge was complemented by
conversations held between 2022 and 2023 with other
members of Pijao Indigenous communities and
reservations in southern Tolima.

The Origin of the World for the Pijao Indigenous
People

According to the cosmogony of the Pijao people, the
Earth is immersed in a perpetual duality between two
forces represented by cold (Chiri) and heat (Chajud).
This rivalry dates back to when the moon (Taiba)
desired to retain the water flooding the earth to
contemplate its beauty, leading to the designation of
chiri as the guardian of water. Conversely, the sun (14)
aimed to rest and create the lagoon covering the
planet, dispatching chajud on a mission to evaporate it.
This event gave rise to Mother Earth (Bota ima),
resulting in the creation of fauna and flora through
fertilization by Ta.

Nevertheless, this process initiates conflicts
between the spirits of the cold, more closely linked to
plants and animals in aquatic or cold environments,
and the spirits of heat, with a greater affinity for
terrestrial species in warm areas. To restore balance,
Ta fertilized bota ima once more, giving rise to human
beings whose primary role was to facilitate
harmonious relationships between chiri and chajud,
seeking equilibrium in their interaction with the
environment and surrounding species.

The Role of the Crocodilians within the Ethnic
Group

According to members of the Pijao community, these
species fulfill ecological, energetic, and spiritual
functions within the ecosystems they inhabit. A/emao
(C. acutns) and kaxiol (C. crocodilus) represent cold
spirits that, along with the ancestral doctors or
mohanes, regulate, purify, and protect water bodies,
ensuring balance for the species inhabiting them.
Hence, the presence of these species is crucial for the
health and existence of rivers and lagoons.

Regrettably, the health of numerous water bodies
has been jeopardized in recent decades due to the
local extinction of Alemao. Historically, this species
was widespread from the Magdalena River, known in
Pijao as lco Antene Yuma Jizbil Acabuanca, to several
tributaries of the Saldafia River (Pijao: _Awtene
Melamina). Overexploitation for skin and fat, coupled
with substantial landscape changes in Tolima during
the twentieth century, led to population decline. This
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had a profound impact on the spiritual harmony of
water channels and compromised their overall health.
Presently, the distribution range of C. acutus within the
Pijao territory is confined to a few areas in the
Magdalena River in the department of Tolima.

Uses of Crocodilians

Alemao and  kaxiol served to ward off malevolent
forces affecting people. In the past, zobanes employed
the matachines dance (meaning "They don't kill me")
using masks crafted from plant materials and suits
made from the skin of these reptiles to invoke
different spirits. These spirits, through fear, aided in
dispelling evils afflicting a person. Also, they used the
fangs and claws as good fortune amulets. Warriors
selected for capturing these reptiles during full moon
nights (Taliban) underwent a ritual where the chief
utilized fat from the sacrificed animals to anoint the
new warfiors.

Within the ancestral medicine of the Pijao people,
the cold spiritual nature of C. acutus and C. crocodilus
allowed them to be employed in treating various
ailments, such as diabetes and cancer. The fat from
these animals was used for injuries, burns, and
respiratory ~ problems. However, the medical
application of these species depended on the type of
ailment and the patient's location. Diseases caused by
heat spirits could be neutralized with medicines
derived from cold spirits, and vice versa. Treating an
illness with the same type of spirit that caused it could
exacerbate the patient's condition.

According to the oral tradition of the ethnic
group, during the Spanish colonization era, many
mohanes were persecuted and punished for their
beliefs. Some sought refuge in specific places like
forests, caves, rivers, and lagoons, assuming the guise
of animals such as foxes, sloths, howler monkeys, fish,
and caimans. This strategy continues to be embraced
by some mobanes today to protect the territory and
accompany the Pijao people.

Conservation and Conflicts

Within Indigenous reservations, hunting of C.
crocodilus  for commercial purposes or human
consumption is prohibited by Indigenous authorities.
Its use is restricted only for medical purposes, with
the ancestral doctor being the only one authorized to
allow the sacrifice of an animal for the purpose of
carrying out specific treatments, as long as the patient
has previously performed the necessary spiritual
attunement.

141



@ ETHNOBIOLOGY LETTERS

Perspectives

As a result of protective measures implemented
by Indigenous authorities, the &axio/ populations
within Pijao territories have remained relatively
robust. However, individuals of this species outside
these territories face significant pressures, primarily
due to hunting for consumption or trade. These
activities often give rise to conflicts between
Indigenous and non-Indigenous communities. In the
case of C. acutus, the observation of individuals is
sporadic due to its low population density. For this
reason, the use of this species for human consump-
tion, commercial, or medical purposes was strictly
prohibited by Indigenous authorities.

Discussion

Crocodylians evoke a wide range of emotions and
perceptions within communities. While these animals
often inspire fear, they can also be viewed with
respect, curiosity, and even admiration (Janovcova et
al. 2019; Neves and Giger 2023). This would explain
the reason that they have historically been linked to
cultural, spiritual, and aesthetic values in various
societies (Olupona 1993; Passariello 1999; Stephens

2005; Telban 2008). Recognizing the symbolic and
relational meanings attributed to wildlife, particularly
those species that evoke fear, conflict, or tension, can
help contextualize the dynamics between humans and
animals (Pooley et al. 2017). Such knowledge supports
more inclusive and culturally grounded strategies for
coexistence, especially in cases of perceived conflict
(Konig et al. 2021; Pooley et al. 2021a). This approach
could be particulatly beneficial in the case of C. acutus
and C. cwcodilus, which rank first and fourth,
respectively, in terms of the highest number of
negative interactions among crocodilian species in
Latin America (Pooley et al. 2021b). In Colombia,
although there are significant gaps in knowledge
regarding crocodilian populations, biology, and local
perceptions, evidence indicates that these animals
have played key roles in cultural, medicinal, and ethnic
practices across various groups (Morales-Betancourt
et al. 2013). However, considering the country's
cultural diversity (Ministerio de Cultura de Colombia
2022; Wade 2004), the roles crocodilians and other
taxonomic  groups occupy within Indigenous
wotldviews remain largely undocumented (Hernandez

Table 1 Cultural importance of Crocodylus acutus and Caiman crocodilus in Colombia.

Species Description

References

Caiman crocodilus

Politis and Saunders

Crocodylus acutus

Among the Nukak people of Guaviare, caimans are believed to embody
ancestral beings who transformed into caimans during a great flood. For
this reason, they are thought to inhabit the animal house of the floodplain,
linking them to both mythological origins and the natural world.

In communities along the Colombian Pacific, parts of this species are occa-
sionally used. The skull and teeth are used as ornaments, while the skin is
crafted into artisanal products.

In the Caribbean region and the Magdalena River basin, the fat of the
American crocodile is traditionally believed to have healing properties. It is
used to treat asthma and other respiratory conditions.

Initially, this species was linked to Indigenous rituals in which the caiman
was considered a sacred being and spiritual mediator. Over time, the leg-
end evolved through mestizaje (the blending of Indigenous, European, and
Afro-descendant traditions), becoming a festive and critical folkloric expres-
sion.

In La Guajira, the bones of the American crocodile (especially the skull) are
used to heal wounds and sores. The bone is crushed into a fine powder and
applied directly to the wound to promote rapid healing.

This species is reflected in various pre-Hispanic ornaments, such as pen-
dants, necklaces, chest pieces, nose rings, and pots, crafted from materials
like gold, copper, clay, wood, bone, and stone.

The Wayuu myth of Keeralia describes a crocodile spirit from La Guajira
that seduces women at sunset, causing them to explode and give birth to
snakes, iguanas, and lizards.

2002

Gonzalez and Aspri-
Ila 2009; Usma-
Oviedo et al. 2009
Morales-Betancourt
etal. 2013

Mendoza Roldan and
Gémez 2025; Rami-
rez 2015

Corpoguajira and
Asociacién Desarro-
llo Guajiro 2006
Ulloa-Delgado 1996

Turbay 1994
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-Coronado 2018; Janssen et al. 2024; Morales-
Betancourt et al. 2013).

At the cultural level (Table 1), various folkloric
representations and popular legends involving C.
acutus have previously been documented in Colombia
(Morales-Betancourt et al. 2013; Turbay 1994).
Particularly in the Caribbean region, this species has
been recognized as culturally significant to human
societies since the Archaic Period (ca. 3300 BCE),
profoundly shaping regional identity through
traditional dances, popular festivals, commemorative
monuments, and musical expressions (Mendoza
Roldan and Gémez 2025). Similatly, as reported in
the present study, the species has been attributed with
curative powers, especially in the treatment of
respiratory  conditions and  other  disecases
(Corpoguajira y Asociaciéon Desarrollo Guajiro 2000;
Morales-Betancourt et al. 2013). Nonetheless, none of
the previous accounts mentioned the role of C. acutus
as a spiritual guardian, as revealed in this work. These
findings highlight the need to broaden the
understanding of this species, recognizing its deep
cultural, medicinal, and spiritual significance for local
and Indigenous communities.

A similar situation applies to C. crocodilus. In
Brazil, Ecuador, and Venezuela, this species has been
documented in rituals intended to ward off evil spirits
and offer protection against witchcraft (Alves et al.
2012; Corr 2023; Seijas 2011). In Colombia,
references to this species have primarily focused on
its use in the creation of ornaments and handicrafts
(Gonzalez and Asprilla 2009; Usma-Oviedo et al.
2009). Additionally, in the department of Guaviare,
the Nukak communities consider that this species
represents specific ancestors who took the form of a
caiman during a great flood (Politis and Saunders
2002). However, no reports have documented
spiritual functions attributed to C. crocodilns among
other local communities (Morales-Betancourt et al.

2013).

Throughout the American continent, the image
of crocodylians has profoundly influenced the
worldviews of various cultures, in which these reptiles
are considered sacred due to their association with the
creation of the world and the spiritual role attributed
to them as guardians (Bassie-Sweet 2008; Salt 2005;
Taube 1989; Velasquez Garcia 20006). In South
America, species such as Palkosuchus  palpebrosus,
Paleosuchus  trigonatus, ~ Melanosuchus — niger,  Caiman
latirostris, and C. crocodilus have been documented as
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being used for magical and religious purposes (e.g.,
protection against negative energies and as good luck
charms), as well as for treating ailments, such as
rheumatism, vascular accidents, snakebites, and
respiratory illnesses (Alves et al. 2007, 2012; Alves and
Rosa 2010; Castellanos et al. 2005; Costa-Neto 2005).
Additionally, the fat of P. palpebrosus, P. trigonatus, and
C. crocoditus is known to be used to enhance ancestral
medicinal practices and rituals (Pagani et al. 2017).

This similarity in uses may be related to the
concept of therapeutic redundancy: the use of
multiple animal species to treat the same ailment,
which serves as a resilience strategy in contexts where
specific faunal resources are scarce or unavailable
(Castillo and Ladio 2019). However, to clarify this
possible relationship, more detailed studies are
needed, particularly considering that Costa-Neto
(2005) refers to unpublished data from another
researcher in Peru, reporting that some communities
use caiman blood to treat epilepsy and cerebrovascular
accidents. This suggests that some ethnobiological
knowledge remains unpublished. The variation in how
data are collected highlights the urgent need to
standardize research methodologies in this field, to
improve cross-study comparisons and achieve greater
clarity in the analysis of usage patterns (Gutiérrez-
Santillan et al. 2018).

In this study, we generated new contributions
regarding the cultural and spiritual role that the
species C. acutus and C. crocodilus present in Colombia.
Likewise, this study expands knowledge regarding the
Pijao ethnic group and its worldview. Also, it reports
the relevant role that the different Indigenous
reservations are playing concerning the conservation
of C. crocodilus and C. actutus. This form of
conservation could be understood as a “diverse
conservation” (Gillette et al. 2023), as it is not carried
out through formalized interventions but rather
through indirect actions shaped by the ontological and
spiritual responsibility that we, as Pijao people, feel
toward the rivers, lagoons, and the beings that inhabit
them. This includes these two reptile species. This
insight highlights the unique contribution of the
present study in documenting the cultural role of C.
acutus and C. crocodilus, underscoring the cultural and
spiritual dimensions that have been overlooked in
previous accounts, and opening new avenues for
integrating cultural perspectives into conservation
efforts.

The Pijao people hold significant potential to
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contribute to the conservation of these species.
However, it is essential to implement projects and
initiatives aimed at revitalizing Indigenous knowledge
and strengthening cultural identity to ensure the
preservation of their customs. The Pijao have faced a
persistent struggle for the recognition of their rights
and identity within their ancestral territory, a battle
shaped by historical land dispossession, processes of
acculturation, limited institutional and governmental
presence in their territories, and patterns of violence
and exclusion (Roldan Zarazo 2016). Studies have
shown that younger generations are experiencing a
decline in ancestral knowledge (Mendoza Hernandez
et al. 2021). This issue is compounded by the extinct
status of the Pijao language (Zwisler 2018), with only
a few native speakers remaining, highlighting the
urgent need for cultural and linguistic preservation
efforts.

The potential loss of C. acutus and C. crocodilus
species within Pjjao territory is not only an ecological
concern but a cultural one, as it threatens the erosion
of ancestral knowledge, spiritual relationships, and
language linked to them. In this sense, the
conservation of these crocodilians  becomes
inseparable from the revitalization of Pijao identity,
wotldview, and territorial sovereignty. This is because
biodiversity,  traditional  ecological  knowledge,
languages, and Indigenous territories are deeply
interdependent (Maffi and Dilts 2014; Maffi and
Woodley 2010). Furthermore, the disruption of local
communities' connections with their territories,
whether through imposition or cultural assimilation,
has negative effects on crocodilian populations and
their habitats, which were historically protected
through local spiritual taboos and customary norms
(Bio Ouré et al. 2023; Pooley 2016).

Interactions deeply rooted in spiritual values have
been pivotal in advancing conservation efforts
(Berkes 2009; Garnett et al. 2018; van der Ploeg et al.
2011). Preserving these traditions and ancestral
knowledge is essential to maintaining the ethnic
identity of the Pijao people, ensuring the protection
of crocodilians through the unique cultural heritage
these communities embody. Additionally, Indigenous,
peasant, and other local Colombian communities can
play a vital role in monitoring wild crocodilian
populations (Gémez-Gonzalez et al. 2017; Ulloa-
Delgado 2005). To support these efforts, it is crucial
to promote ethnozoological studies that explore the
relationships between communities and these reptiles,
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enabling the development of effective conservation
strategies tailored to their cultural and ecological
contexts. This is especially important, as previous
studies have shown that local ecological knowledge
and community-based social organization around
crocodilian species can foster the emergence of
management practices that, in turn, help ensure the
persistence of the species while supporting local
livelihoods (Bio Ouré et al. 2023; Pooley 2016;
Zamudio et al. 2013).

Acknowledgments
To all the Pijao Indigenous colleagues who
contributed information for this project.

Declarations

Permissions: We state that the different Indigenous
colleagues were informed about the purpose of the
data collection and gave their approval for its use.

Sources of funding: None declared.
Conflicts of Interest: None declared.

References Cited

Alves, R. R. N, I. L. Rosa, and G. G. Santana. 2007.
The Role of Animal-Derived Remedies as
Complementary Medicine in Brazil. BioScience 57:949
—955. DOI:10.1641/B571107.

Alves, R. R. N., and I. L. Rosa. 2010. Trade of
Animals Used in Brazilian Traditional Medicine:
Trends and Implications for Conservation. Human
Ecology 38:691-704. DOI1:10.1007 /s10745-010-9352
-0.

Alves, R. R. N, L. L. Rosa, N. A. L.éo Neto, and R.
Voeks. 2012. Animals for the Gods: Magical and
Religious Faunal Use and Trade in Brazil. Human
Ecology 40:751-780. DOI:10.1007/s10745-012-9516
-1.

Antrop, M. 2005. From Holistic Landscape Synthesis
to Transdisciplinary Landscape Management. In
From Landscape Research to Landscape Planning: Aspects
of Integration, Education and Application, edited by B.
Tress, G. Tress, G. Fry, and P. Opdam, pp. 27-50.
Springer, Dordrecht, The Netherlands.

Aswani, S., A. Lemahieu, and W. H. Sauer. 2018.
Global Trends of Local Ecological Knowledge and
Future Implications. PLOS ONE 13:¢0195440.
DOI:10.1371/journal.pone.0195440.

Balaguera-Reina, S. A., and A. Velasco. 2019. Caiman
crocodilus, The ITUCN Red List of Threatened
Species  2019:¢.T46584A3009688.  Available at:

144



ETHNOBIOLOGY LETTERS

Perspectives

https://doi.org/10.2305/TUCN.UK.2019-
1.RLTS. T46584A3009688.en. Accessed on
November 10, 2023.

Bassie-Sweet, K. 2008. Maya Sacred Geography and the
Creator Deities. University of Oklahoma Press,
Norman, OK.

Betkes, F., C. Folke, and M. Gadgil. 1994. Traditional
Ecological Knowledge, Biodiversity, Resilience and
Sustainability. In Biodiversity Conservation: Problems and
Policies. Papers from the Biodiversity Programme Beijer
International  Institute of Ecological Economics Royal
Swedish Academy of Sciences, edited by C. A. Perrings,
K.-G. Miler, C. Folke, C. S. Holling, and B. O.
Jansson, pp. 269-287. Springer, Dordrecht, The
Nethetlands.

Berkes, F. 2009. Community Conserved Areas: Policy
Issues in Historic and Contemporary Context.
Conservation Letters 2:20-25. DOI:10.1111/j.1755-
263X.2008.00040.x.

Bio Ouré, R., G. N. Kpéra, C. A. M. S. Djagoun, B.
Kassa, A. Natta, J. G. Djego, E. A. Eniang, G. A.
Mensah, and B. Sinsin. 2023. Does Crocodile
Conservation Matter in Sacred Natural Sites of
Benin (Western Africa)? West African Journal of
Applied Ecology 31:69-85.

Camino, M., S. Cortez, M. Altrichter, and S. D.
Matteucci. 2018. Relations with Wildlife of Wichi
and Criollo People of the Dry Chaco: A
Conservation  Perspective.  Ethnobiology — and
Conservation 7:1-21. DOI:10.15451/ec2018-08-7.11-
1-21.

Castellanos, L., R. Maldonado, and J. C. Alonso. 2005.
Formulacién del Programa para la Conservacion y
Uso Sostenible del Caiman Negro (Melanosuchus
niger, Spix 1825) en la Amazonia Colombiana.
Convenio Especial de Cooperacién No. 021/2004,
Ministerio de Ambiente, Vivienda y Desarrollo
Territorial, Unidad Administrativa Especial del
Sistema de Parques Nacionales Naturales, Instituto
Amazoénico de Investigaciones Cientificas Sinchi,
Leticia.

Castillo, L., and A. H. Ladio. 2019. Zootherapy and
Rural Livestock Farmers in Semiarid Patagonia: The
Transfer of Animal Aptitudes for Health.
Ethnobiology and Conservation 8:1-23. DOI1:10.15451/
ec2019--01--8.02-1--24.

Corpoguajira, and Asociaciéon Desarrollo Guajiro.
2006. Programa de Conservacion de Crocodylus acutus
(Caiman Aguja) en Bahfa Portete, Departamento de

Bonilla-Liberato et al. 2025. Ethnobiology Letters 16(1):139-149

La Guajira. Corpoguajira and Asociaciéon Desarrollo
Guajiro, Riohacha, Colombia.

Corr, R. 2023. Shamans in the Colonial Frontier
Zone: Spirit Mastery in Eighteenth-Century Coastal
Ecuador. Journal of Latin American Studies 55:1-26.
DOI:10.1017/80022216X22000521.

Costa-Neto, E. M. 2005. Animal-Based Medicines:
Biological Prospection and the Sustainable Use of
Zootherapeutic Resources. _Anais da  Academia
Brasileira de Ciéncias 77:33-43. DO1:10.1590/S0001-
37652005000100004.

Departamento Administrativo Nacional de Estadistica
(DANE). 2018. Censo Nacional de Poblacién y
Vivienda 2018: Presentacién de la Tercera Entrega
de Resultados. DANE. Available at: https://
www.dane.gov.co/ files/censo2018/informacion-
tecnica/cnpv-2018-presentacion-3ra-entrega.pdf.
Accessed on March 12, 2025.

Dawson, N., B. Coolsaet, E. J. Sterling, R. F.
Loveridge, N. D. Gross-Camp, S. Wongbusarakum,
K. K. Sangha, L. M. Scherl, H. P. Phan, N. Zafra-
Calvo, W. G. Lavey, P. Byakagaba, C. J. Idrobo, A.
Chenet, N. J. Bennett, S. Mansourian, and F. J.
Rosado-May. 2021. The Role of Indigenous Peoples
and Local Communities in Effective and Equitable
Conservation.  Ecology  and — Society  26:19.
DOI:10.5751/ES-12625-260319.

Figueroa, R. M. 2011. Indigenous Peoples and
Cultural Losses. In The Oxford Handbook of Climate
Change and Society, edited by J. S. Dryzek, R. B.
Notgaard, and D. Schlosberg, pp. 232-249. Oxford
University Press, New York.

Garnett, S. T., N. D. Burgess, J. E. Fa, A. Ferndndez-
Llamazares, Z. Molnar, C. ]J. Robinson, J. E. M.
Watson, K. K. Zander, B. Austin, E. S. Brondizio,
N. F. Collier, T. Duncan, E. Ellis, H. Geyle, M. V.
Jackson, H. Jonas, P. Malmer, B. McGowan, A.
Sivongxay, and I. Leiper. 2018. A Spatial Overview
of the Global Importance of Indigenous Lands for
Conservation.  Nature — Sustainability  1:369-374.
DOI:10.1038/s41893-018-0100-6.

Gavin, M. C., J. McCarter, F. Berkes, A. T. P. Mead,
E. J. Sterling, R. Tang, and N. J. Turner. 2018.
Effective Biodiversity Conservation Requires
Dynamic, Pluralistic, Partnership-Based
Approaches. Sustainability 10:1846. DOI:10.3390/
sul00618406.

Gillette, M. B., D. Shebitz, and B. Singleton. 2023.
Doing Conservation Differently: Toward a Diverse

145



ETHNOBIOLOGY LETTERS

Perspectives

Conservations Inventory. Ethnobiology Letters 14:1-9.
DOI:10.14237/ebl.14.2.2023.1835.

Gomez-Gonzilez, . J., ]J. C. Narvaez-Barandica, L.
Béez, and E. Patifio-Florez. 2017. Nesting Ecology
of Crocodylus acutus (Reptilia: Crocodylidae) in
Bahia Portete, La Guajira, Colombia. Revista de
Biologia  Tropical ~ 65:211-228.  DOI:10.15517/
tbt.v65i1.21020.

Gonzalez, M., and W. Asprilla. 2009. Plan de Manejo
para la Conservacién de la Babilla o Tulisio (Cadmzan
cocodrilus chiapasius) en las Cuencas de Anchicaya,
Bajo Calima y Dagua, en el Pacifico Vallecaucano.
Convenio Interadministrativo Corporacién
Auténoma Regional del Valle del Cauca—CVC,
Fundacién para el Desarrollo Regional del Pacifico—
FDRP N° 80 de 2009. Internal report. Available at:
https:/ /www.car.gov.co/uploads/
files/5bfc0a5a8¢6£5.pdf Accessed on December 24,
2024.

Gutiérrez-Santillan, T. V., U. P. Albuquerque, D.
Valenzuela-Galvan, F. Reyes-Zepeda, L. B.
Vazquez, A. Mora-Olivo, and L. U. Arellano-
Méndez. 2018. Trends on Mexican Ethnozoological
Research, Vertebrates Case: A Systematic Review.
Ethnobiology and Conservation 9:1-39. DOI:10.15451/
ec2019-01-8.01.

Hernindez-Coronado, A. F. 2018. Usos de Fauna
Silvestre en el Trapecio Amazoénico Colombiano y
Aportes hacia su  Gestion Integral en el
Departamento de Amazonas. Revista del Instituto de

Investigaciones de la  Amazonia Pernana 27:33—48.
DOI:10.24841 /fa.v27i2.434.

Holmes, G., T. Smith, and C. Ward. 2018. Fantastic
Beasts and Why to Conserve Them: Animals, Magic
and Biodiversity Conservation. Oryx 52:231-239.
DOI:10.1017/5003060531700059X.

Infiel, M., and A. Mugisha. 2010. Integrating Cultural,
Spiritual and Ethical Dimensions into Conservation
Practice in a Rapidly Changing World. MacArthur
Foundation Conservation White Paper Series.
Fauna & Flora International. Available at: https://
www.macfound.org/media/files/
csd_culture_white_paper.pdf. Accessed on
November 10, 2023.

Janovcova, M., S. Radlova, J. Polak, K. Sedlackova, S.
Peléskova, B. Zampachové, D. Frynta, and E.
Landova. 2019. Human Attitude toward Reptiles: A
Relationship between Fear, Disgust, and Aesthetic

Bonilla-Liberato et al. 2025. Ethnobiology Letters 16(1):139-149

Preferences.  _Animals  9:238. DOI:10.3390/
ani9050238.

Janssen, J., I. Ineich, B. Shacham, R. Vasconcelos, and
H. Kaiser. 2024. Ethnozoological Review on the
Trade, Human Alimentation, and Cultural Use of
Skinks (Reptilia, Scincidae). Jowrnal of Ethnobiology
44:221-233. DOI1:10.2993/0278-0771-44.3.221.

Kohler, F., T. G. Holland, J. S. Kotiaho, M.
Desrousseaux, and M. D. Potts. 2019. Embracing
Diverse Worldviews to Share Planet FEarth.
Conservation  Biology 33:1014-1022. DOI:10.1111/
cobi.13304.

Kénig, H. J., S. Ceausu, M. Reed, H. Kendall, K.
Hemminger, H. Reinke, E.-F. Ostermann-
Miyashita, E. Wenz, L. Eufemia, T. Hermanns, M.
Klose, M. Spyra, T. Kuemmerle, and A. T. Ford.
2021. Integrated Framework for Stakeholder
Participation: Methods and Tools for Identifying
and  Addressing  Human—Wildlife — Conflicts.
Conservation Science and Practice 3:¢399. DOI1:10.1111/
csp2.399.

Kovach, M. 2009. Indigenons Methodologies: Characteristics,
Conversations, and Contexts. University of Toronto
Press, Toronto, Canada.

Lassiter, L. E. 2005. The Chicago Guide to Collaborative
Ethnography. University of Chicago Press, Chicago.

Linares-Rosas, J. R., P. Moreno-Casasola, 1. Torres-
Garcia, and A. Gonzilez-Jacome. 2021. Nahua
Biocultural Richness: An Ethnoherpetological
Perspective. Journal of Ethnobiology and Ethnomedicine
17:33. DOI:10.1186/513002-021-00460-1.

Loh, J., and D. Harmon. 2014. Biocultural Diversity:
Threatened Species, Endangered Languages. WWF
Netherlands, Zeist, The Netherlands. Available at:
https://wwfint.awsassets.panda.org/downloads/
biocultural_report_june_2014.pdf. Accessed on
November 10, 2024,

Maffi, L., and E. Woodley. 2010. Biocultural Diversity
Conservation: A Global Sourcebook. Earthscan/James
and James, London.

Malffi, L., and O. Dilts, eds. 2014. Assessing the State of
the World’s Langnages (Biocultural Diversity Toolkit,
Volume 2). Terralingua, Langley, Canada.

Mendoza Hernandez, A. H., M. A. Nifio Hernandez,
P. Chaloupkova, and E. Ferniandez-Cusimamani.
2021. Estudio Etnobotanico del Uso de las Plantas
Medicinales en la Comunidad Indigena Pijao en
Natagaima, Colombia. Bolktin Latinoamericano y del

146



ETHNOBIOLOGY LETTERS

Perspectives

Caribe de Plantas Medijcinales y Aromaticas 20:482—495.
DOI:10.37360/blacpma.21.20.5.35.

Mendoza Roldan, J. S., and J. J. Gémez. 2025. The
American Crocodile (Crocodylus acutus): Essence of
the “Amphibious Culture” from the Caribbean
Coast, the Story of How It Became a Cultural Icon
in the City of Barranquilla and Its Carnival. Crocodile
Specialist Group Newsletter 44:10—14.

Ministerio  del  Interior.  2014.  Diagnéstico
Participativo del Estado de los Derechos
Fundamentales del Pueblo Pijao y Lineas de Accién
para la Construccién de su Plan de Salvaguarda
Etnica. Available at: https://
siic.mininterior.gov.co/sites/default/files/
pueblo_pijao_diagnostico_comunitario.pdf.
Accessed on November 10, 2023.

Ministerio de Cultura de Colombia. 2022. Plan
Decenal de Lenguas Nativas de Colombia. Bogota,
D.C., Colombia.

Morales-Betancourt, M. A., C. A. Lasso, J. De La
Ossa, and A. Fajardo-Patifio. 2013. VIII. Biologfa y
Conservaciéon de los Crocodylia de Colombia.
Instituto de Investigacién de Recursos Biologicos
Alexander von Humboldt. Available at: http://
repository.humboldt.org.co/
handle/20.500.11761/31367. Accessed on
November 11, 2023.

Neves, J., and J. C. Giger. 2023. On Crocodiles and
Turtles: Stereotypes, Emotional Tendencies and
Implications for Conservation. Human Dimensions of
Wildlife 28:635-654.
DOI:10.1080/10871209.2022.2146815.

Olupona, J. K. 1993. Some Notes on Animal
Symbolism in African Religion and Culture.
Anthropology and Humanism 18:3-12. DOI:10.1525/
ahu.1993.18.1.3.

Ortiz Gordillo, A. F., D. 1. Villalba Yate, J. J.
Guzmaian, A. M. Guzman Yate, 1. Villalba Yate, I. Y.
Villalba Yate, P. Patifio Flores, N. Céspedes, and J.
E. Torres. 2023. “Ahi Esta la Diferencia, en el
Joke...”: El Joke Pijao como Actante en el Proceso
de Recuperacién de Ima. Boletim do Museu
Paraense Emilio Goeldi.  Citncias  Humanas
18:€20220062. DOI:10.1590/2178-2547-
BGOELDI-2022-0062.

O'Bryan, C. J., S. T. Garnett, J. E. Fa, I. Leiper, J. A.
Rehbein, A. Fernindez-Llamazatres, M. V. Jackson,
H. D. Jonas, E. S. Brondizio, N. D. Burgess, C. J.
Robinson, K. K. Zander, Z. Molnar, O. Venter, and

Bonilla-Liberato et al. 2025. Ethnobiology Letters 16(1):139-149

J. E. M. Watson. 2021. The Importance of
Indigenous Peoples' Lands for the Conservation of
Terrestrial Mammals. Conservation Biology 35:1002—
1008. DOI:10.1111/cobi.13620.

Pagani, E., J. de F. L. Santos, and E. Rodrigues. 2017.

Culture-Bound Syndromes of a Brazilian Amazon
Riverine Population: Tentative Correspondence
Between Traditional and Conventional Medicine
Terms and  Possible  Ethnopharmacological
Implications. Journal of Ethnopharmacology 203:80—89.
DOI:10.1016/j.jep.2017.03.024.

Passariello, P. 1999. Me and My Totem: Cross-

Cultural Attitudes towards Animals. In A#tudes to
Animals: Views in Animal Welfare, edited by F. L.
Dolins, pp. 12-25. Cambridge University Press,
Cambridge, UK.

Perdomo, S. 2019. Percepciones de la Revitalizacion

Pijao a Partir de la Escuela de Mohanes y de las
Organizaciones Indigenas del Tolima. Bachelor's
degree thesis, Universidad Externado de Colombia,
Bogota. Available at: https://
bdigital.uexternado.edu.co/handle/001/1779.
Accessed on November 7, 2023.

Politis, G. G., and N. J. Saunders. 2002. Archacologi-

cal Cortrelates of Ideological Activity: Food Taboos
and Spirit-Animals in an Amazonian Hunter-
Gatherer Society. In Consuming Passions and Patterns of
Consumption, edited by P. Miracle and N. Milner, pp.
113-130. McDonald Institute for Atrchaeological
Research, Cambridge, UK.

Pooley, S. 2016. A Cultural Herpetology of Nile

Crocodiles in Africa. Conservation and Society 14:391—
405. DOI:10.4103/0972-4923.197609.

Pooley, S., M. Barua, W. Beinart, A. Dickman, G.

Holmes, J. Lorimer, A. J. Loveridge, D. W.
Macdonald, G. Marvin, S. Redpath, C. Sillero-
Zubiri, A. Zimmermann, and E. ]J. Milner-Gulland.
2017. An Interdisciplinary Review of Current and
Future Approaches to Improving Human—Predator
Relations. Conservation — Biology — 31:513-523.
DOI:10.1111/cobi.12859.

Pooley, S., S. Bhatia, and A. Vasava. 2021a.

Rethinking the Study of Human—Wildlife
Coexistence.  Conservation — Biology ~ 35:784—793.
DOI:10.1111/cobi.13653.

Pooley, S., P. A. Siroski, L. Fernandez, B. Sideleau,

and P. Ponce-Campos. 2021b. Human—Crocodilian
Interactions in Latin America and the Caribbean

147



ETHNOBIOLOGY LETTERS

Perspectives

Region. Conservation Science and Practice  3:e351.
DOI:10.1111/¢sp2.351.

Pretty, J., B. Adams, F. Berkes, S. Athayde, N.
Dudley, E. S. Hunn, L. Maffi, K. Milton, D. J.
Rapport, P. F. Robbins, E. J. Sterling, S. Stolton, A.
L. Tsing, E. C. Vintinner, and S. Pilgrim. 2009. The
Intersections of Biological Diversity and Cultural

Diversity: Towards Integration. Conservation and
Society 7:100-112. DOI:10.4103/0972-4923.58642.

Rainwater, T. R., S. G. Platt, P. Charruau, S. A.
Balaguera-Reina, L. Sigler, J. R. Cedefio-Vazquez,
and J. B. Thorbjarnarson. 2022. Crocodylus acutus
(Amended Version of 2021 Assessment). The
IUCN Red List of Threatened Species
2022:/T5659A212805700. Available at: https://
dx.doi.org/10.2305/TUCN.UK.2022-
1.RLTS. T5659A212805700.en. Accessed on
November 10, 2023.

Ramirez, C. 2015. Twists and Turns of the Caiman: A
Look at Ciénaga’s Society [web page|. Available at:
https://
clintonramirezc.wordpress.com/2015/05/18 /idas-y
-vueltas-del-caiman-una-mirada-a-la-sociedad-
cienaguera/. Accessed on May 22, 2025.

Roldan Zarazo, D. S. 2016. El CRIT: El Renacer
Pijao. Ciencia Politica 11:191-227. DOI:10.15446/
cp.v11n21.60294.

Ruheza, S., and Z. Kilugwe. 2012. Integration of the
Indigenous and the Scientific Knowledge Systems
for Conservation of Biodiversity: Significances of
Their Different Worldviews and Their Win—Loss
Relationship. Journal of Sustainable Development in
Africa 14:160-174.

Salmoral, M. L. 1963. Datos Antropolégicos sobre los
Pijao. Revista Colombiana de Antropologia 12:359—-386.

Salt, J. 2005. Song of the Caiman: Spiritual Beliefs of the
Ciboney Pegples. iUniverse. Indiana, United States.

Seijas, A. E. 2011. Los Crocodylia de Venezuela:
Ecologia y Conservacion.  Coleccion — Estudios.
Academia de Ciencias Fisicas, Matematicas y Naturales.
Venezuela.

Stephens, S. A. 2005. Lessons of the Crocodile.
Common  Knowledge 11(2):215-239. Available at:
https:/ /www.muse.jhu.edu/article/181990.
Accessed on November 9, 2023.

Taube, K. A. 1989. Itzam Cab Ain: Caimans,
Cosmology, and Calendrics in Postclassic Yucatan.
Research Reports on Ancient Maya Writing 26:1-10.

Bonilla-Liberato et al. 2025. Ethnobiology Letters 16(1):139-149

Telban, B. 2008. The Poetics of the Crocodile:
Changing Cultural Perspectives in Ambonwari.
Oceania 78:217-235. DOI:10.1002/j.1834-
4461.2008.tb00038 .x.

Toledo, V. M. 2001. Indigenous Peoples and
Biodiversity. Encyclopedia of Biodiversity 3:451-4063.
DOI:10.1016/B978-0-12-384719-5.00299-9.

Turbay, S. 1994. Los animales en la tradicién zenu. In
Costa Atlantica Colombiana. Etnologia e historia.
Proceedings of the VII Congtreso de Antropologia
en Colombia, pp. 229-270. Universidad de
Antioquia, Medellin.

Ulloa-Delgado, G. A. 1996. Aspectos Generales de la
Zooctia de Crocodylia en Colombia. pp. 7-31. In
Proceedings of the 13th Working Meeting of the
Crocodile Specialist Group of the Species Survival
Commission of ITUCN — The World Conservation
Union, Santa Fe, Argentina.

Ulloa-Delgado, G. A. 2005. Experimental Pilot
Project for the Conservation of Crocodylus acutus
by Local Communities in the Mangroves of Cispata
Bay, Cordoba. Crocodile Specialist Group Newsletter 24:9
-11.

Usma-Oviedo, M. C.,, J. S. Usma, B. E. Arias, and
Comunidad Indigena Tio Silirio. 2009. Plantas y
Animales  Silvestres ~ Aprovechadas por la
Comunidad Tio Silitio. Ewbajada de los Paises Bajos,
Ecofondo, Cabildo Indigena Tio Silirio y WWFE Colombia.
Colombia.

van der Ploeg, J., M. Cauillan-Cureg, M. van Weerd,
and G. Persoon. 2011. “‘Why Must We Protect
Crocodiles?” Explaining the Value of the Philippine
Crocodile to Rural Communities. Journal of Integrative
Environmental Sciences 8:287-298.
DOI:10.1080/1943815X.2011.610804.

Velasquez Garcia, E. 2006. The Maya Flood Myth and
the Decapitation of the Cosmic Caiman. The PARI
Journal 7:1-10.

Verschuuren, B. 2007. An Overview of Cultural and
Spiritual Values in Ecosystem Management and
Conservation Strategies. In Eundogenons Development
and Bio-cultural Diversity: The Interplay of Worldyiews,
Globalization and 1ocality, edited by B. Haverkort and
S. Rist, pp. 299-325. Series on Worldviews and
Sciences, Leusden, Netherlands.

Wade, P. 2004. Los Guardianes del Poder:
Biodiversidad y Multiculturalidad en Colombia. Ir
Conflicto e (In)visibilidad. Retos en los Estudios de la Gente
Negra en Colombia, edited by E. Restrepo and A.

148



ETHNOBIOLOGY LETTERS

Perspectives

Rojas, Editorial Universidad del Cauca, Popayan,
Cauca, Colombia.

Zamudio, F.; E. Bello-Baltazar, and E. 1. ]. Estrada-
Lugo. 2013. Learning to Hunt Crocodiles: Social
Organization in the Process of Knowledge
Generation and the Emergence of Management
Practices among Mayan of Mexico. Journal of
Ethnobiology and Ethnomedicine 9. DOI1:10.1186/1746-
4269-9-35.

Bonilla-Liberato et al. 2025. Ethnobiology Letters 16(1):139-149

Zwisler, J. 2018. The Intergenerational Perception of
the Causes and Effects of Language Loss in the
Pijao Community of Natagaima, Colombia. Lenguaje
46:220-241. DOI:10.25100/lenguaje.v46i2.6581.

149



