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ABSTRACT

Biocultural approaches for conservation weave knowledge systems of both Indigenous Peoples and
Local Communities (IP&LCs) with scientific insights to address environmental justice and promote
local and global sustainability. Enduring people-nature relationships, particularly through wetland
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birds, hold both ecological and cultural significance that can guide wetland conservation efforts. We Rosemary Hill
conducted a systematic review of biocultural research literature published between 2000 and 2023,
following PRISMA guidelines. This review identified 414 publications that addressed taxa, ecosys- KEYWORDS

Biocultural approaches to
conservation; indigenous
and local knowledge;

wetland birds; discourses;
human-bird relationships

tems, and biocultural discourses. The publications spanned 96 countries, with Mexico, the United
States, and India having the highest numbers of studies. This is consistent with the ethnobotanical
research tradition from the dominant anthropological discourse. Post-2010, an ethico-political
dimension emerged from intergovernmental agreements and advocacy by IP&LCs, particularly
from Latin America and Australasia. As essential socio-ecosystems and culturally significant taxa,
wetlands and birds possess profound ecological and cultural values. The tangible and intangible
meanings of wetland birds for IP&LCs highlight the importance of integrating biocultural
approaches into conservation policies, strategies, and management to encompass diverse dis-
courses, species, and ecosystems. Diversifying biocultural conservation discourses can address
research and practice gaps, helping scholars and policymakers adapt to regional contexts, develop
effective conservation strategies that support community welfare, and uphold IP&LC rights. By
embracing diverse worldviews, conservation science and practice can become pluralizing and just,
and assist thus the world in transformative change.

KEY POLICY HIGHLIGHTS

e Wetland birds biocultural conservation research lacks sufficient representation in academic
literature, resulting in poor knowledge-policy links, neglecting the ecological and cultural
relevance of people-bird relationships in wetlands for sustainability.

® Biocultural conservation that addresses research and practice gaps, enables adaptation to diverse
contexts, develops community-supportive conservation strategies and advances IP&LCs rights.

® To ensure equitable representation of both species and socio-ecosystems in conservation,
biocultural approaches must be implemented.

e Discourse diversification can help fill pending research and management gaps, improving
thus the pluralised and just conservation success.

1. Introduction

People and birds have coexisted for millennia (Fjeldsa
2007). As mobile species, birds perform essential eco-
logical and cultural functions widely appreciated by
people worldwide (Pizarro and Larson 2017). Seed
dispersal, control of plague species, pollination, aes-
thetic delight and amusement, and ecosystem engi-
neering are ecological, social, and cultural benefits
that people obtain from birds (Whelan et al. 2008;
Wenny et al. 2011). Birds that guide and facilitate

people’s search for food while benefiting from easier
access to resources or being held as sacred within the
people’s knowledge system, exemplify close reciprocal
human-bird relationships (Spottiswoode et al. 2016;
Sault 2020; Ojeda et al. 2022; Levey et al. 2023). In
these and many other ways, birds reflect the state of
environmental conditions across landscapes and the
diversity of local knowledge systems these landscapes
encompass (Echeverri et al. 2020).
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A crucial ecosystem that embraces both people and
birds is wetlands, which are permanent or transient habi-
tats connecting landscapes, biodiversity, and human
experiences (Pizarro and Larson 2017). Wetlands support
a considerable number of terrestrial and aquatic bird
species, providing habitats for breeding, nesting, feeding,
and rearing young (Ramsar 1971; Kleijn et al. 2014). In
addition, wetlands are social-ecological systems as their
biophysical components (e.g. water, biodiversity, and
ecosystem function) interact regularly and at different
scales with socio-cultural elements (e.g. human settle-
ments, food and shelter) (Redman et al. 2004). Wetland
birds play vital biocultural roles in diverse cultural beliefs
worldwide (Green and Elmberg 2014; Rahman et al.
2022). Human perceptions of these birds aid in compre-
hending ecological, socio-cultural, and population
dynamics (Tarakini et al. 2018), as well as informing
spiritual, traditional, and symbolic practices and mean-
ings (Alcantara-Salinas et al. 2022).

Global wetland degradation threatens wetland spe-
cies, but especially wetland birds that depend on sev-
eral wetlands for their life cycle. Due to their ecological
and cultural functions, for productive and spiritual
interests (Pyke et al. 2018), wetland degradation also
compromises the livelihood of Indigenous peoples and
local communities (IP&LCs) in their cultural heritage
and resource access (Verzijl and Quispe 2013).
Biocultural approaches to conservation refer to actions
targeting both the biophysical and sociocultural com-
ponents of social-ecological systems (Gavin et al.
2015). These approaches emphasize the recognition
of diverse worldviews that shape our understanding
of nature and humanity while integrating efforts
across local, regional, and global scales to sustain
these attributes (Ibarra et al. 2023; Burke et al. 2023).

The importance of Indigenous and Local
Knowledge (I&LK) in conservation science and prac-
tice has gained increasing recognition in the scientific
literature (Hill, Adem, et al. 2020; Tengé et al. 2021).
Furthermore, I&LK - sometimes more narrowly
referred to as Traditional Ecological Knowledge -
encompasses a broad spectrum of relevant knowledge
and practices, beyond ecological science. This includes
crucial insights into decision-making processes
embedded within cultural governance systems, which
are essential for conservation and the pursuit of sus-
tainable futures (Fernandez-Llamazares et al. 2015;
McMillen et al. 2020). Furthermore, I&LK also reflects
the agency of knowledge holders and aligns with inter-
governmental platforms and organizations, such as the
Intergovernmental ~ Science-Policy  Platform on
Biodiversity and Ecosystem Services (IPBES) (Tengo
et al. 2017; Diaz et al. 2018). These knowledge systems
also consolidate participatory development and bot-
tom-up governance (Heckler 2009), while they offer
a culturally grounded understanding of biocultural
diversity (Oloriz and Parlee 2020). Co-production of

knowledge embracing I&LK and scientific knowledge,
with their similarities and differences, has increased
the effectiveness of conservation plans. This approach
fosters environmental justice and pluralisation, avoid-
ing the erosion of biological and cultural diversity
(Wengerd and Gilmore 2022; Ibarra et al. 2023).

The broad spectrum of knowledge, practices, and
policies promoted by biocultural approaches has
resulted in a growing body of literature, with different
discourses varying across academia, practice, and
governance (Mercon et al. 2019). In academia, there
is a focus on understanding the dynamics and rela-
tionship between biological and cultural diversity and
how they each contribute to conservation efforts
(Ortega-Alvarez and Casas 2023). In practice, efforts
are made to weave I&LK and cultural values into
conservation actions and planning, often aiming for
outcomes desired by IP&LCs (DeRoy 2019). Policy
discussions frequently revolve around recognizing
and weaving I&LK into biodiversity conservation
programs (Wall et al. 2023).

These ideas can be combined into four primary
biocultural discourses (Mercon et al. 2019): an epis-
temic dimension, namely (1) social-ecological and (2)
anthropological perspectives, and an ethico-political
dimension, encompassing (3) social rights (bottom-
up) and (4) intergovernmental (top-down)
approaches. These four discourses reflect different
perspectives and priorities for conservation, conver-
ging in the local and global desire for sustainability
and concern for the consequences of the biocultural
diversity loss (Gavin et al. 2015; Parks 2018).
Identifying the dominant discourses reveals an
important part of biocultural conservation because
such discourse shapes how social-ecological concerns
are understood, and thus creates and limits spaces for
collective and individual action (Cairns et al. 2014).

Despite conservation studies recently embracing
biocultural approaches, based on a plethora of dif-
ferent discourses (Wolverton et al. 2014; Burke
et al. 2023), the origin of these discourses has
been scarcely addressed. Understanding the extent
of the literature on biocultural conservation of wet-
land birds is a tool for academics and decision-
makers to recognise the gaps and their challenges
in conservation science and practice. In this study,
we analysed biocultural approaches used for species
and ecosystem conservation, with a particular focus
on wetland birds. Specifically, we sought to (1)
understand the spatio-temporal distribution of bio-
cultural approaches in conservation research and
which discourses have been used, (2) analyse the
extent to which species and ecosystems were pre-
sent in biocultural conservation research and (3)
discuss how birds have been addressed within bio-
cultural approaches to conservation in threatened
wetland ecosystems. Accordingly, we reviewed the



representation of birds in typical ecosystems fea-
tured in global biocultural conservation research.
Specifically, we highlight the disparity in attention
given to birds and wetlands, compared to the
attention given to other taxa and ecosystems.
Additionally, our study emphasises the significance
of adopting multi-dimensional discourse perspec-
tives to resolve the challenges associated with bio-
cultural approaches to conservation.

2. Methods
2.1. Literature review

We conducted an Internet-based search for peer-
reviewed journal articles (hereafter publications)
that examined species and ecosystems in biocultural
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research. Following the formal systematic review
guidelines of Haddaway and Bayliss (2015), we com-
bined English and Spanish keywords, including ‘bio-
cultural’ (and ‘bio-cultural’), ‘species’ and ‘ecosystem’.
We reviewed the literature published from
1 January 2000 to 20 August 2023 in the Web of
Science (2023) and Scopus (2023) database. We also
included other relevant papers that were not captured
in the initial search. The systematic review was devel-
oped following the Preferred Reporting Items for
Systematic Reviews (PRISMA) Statement (Page et al.
2021; Figure 1). PRISMA comprises a minimum set
of items rooted in evidence for transparent reporting
in systematic reviews. The search identified 859 pub-
lications, of which 790 were screened. Subsequently,
414  publications  (Supplementary  materials,
Appendix 1) were included in the review, and the

Identification of studies via databases and registers

Records identified from:

Databases (n =3)

Records removed before screening:

Duplicate records removed (n = 60)

Registers WoS (n =179)
Registers Scopus (n =677)
Registers Total (n =859)

Identification

A

Records marked as ineligible by
automation tools (n =0)

Records removed for other reasons
(n=9)

Records screened (n =790)

A

Reports sought for retrieval

Records excluded (n = 176)

Reports not retrieved (n = 0)

(n=614)

Screening

Reports assessed for eligibility

Reports excluded:

Unspecific information about taxa

(n=614)

Reports included in review
(n=414)

Included

. J

(n = 200)

Figure 1. The PRISMA flow diagram shows the procedure followed in this study.
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rest were excluded because they were duplicated,
belonged to another discipline, or presented a lack
of specific information. Each publication was
screened by an author, with the results subsequently
pooled.

2.2. Data analyses

Each publication was exhaustively reviewed to extract
the spatio-temporal biodiversity information and the
discourse dimension to which it referred. The spatial
analysis was made including the countries where the
study was carried out. Papers were categorised using
the framework of Mercon et al. (2019), who identified
four major biocultural discourses for conservation
purposes, emphasizing epistemic and ethico-political
dimensions. The epistemic dimensions included
social-ecological and anthropological discourses,
while the ethico-political dimension emphasised
social rights (bottom-up) and (2) intergovernmental
(top-down) discourse. Taxa were identified as fol-
lows: (1) terrestrial invertebrates; (2) marine and
freshwater species, including marine and inland
water fish, and marine and inland water algae; (3)
amphibians; (4) marine and terrestrial reptiles; (5)
marine and terrestrial birds; and (6) marine and
terrestrial mammals, with ‘terrestrial’ comprehending
freshwater ecosystems. Ecosystems were classified as
(1) wetlands - following the Ramsar definition
(Ramsar 1971); (2) forests; (3) anthropogenic land-
scapes (rural and urban ecosystems); (4) mountains;
(5) coastal areas; (6) grassland and savannas; and (7)
arid or semi-arid ecosystems. We used alluvial plots
to illustrate the relationships among taxonomical

100°0'0"W

140°0'0"W

60°0'0"W

groups and ecosystems visually. The alluvial plots
were developed utilising the ‘ggplot2’ and ‘ggalluvial’
packages within the R software, version 4.2.0 (R Core
Team 2024).

3. Results
3.1. Spatio-temporal and discourse analyses

Our systematic literature review resulted in a list of
414 publications containing biocultural research
information. Of these references, 177 (42.9%) referred
explicitly to biocultural conservation, restoration, or
management plans. This review includes publications
from 96 countries, where Mexico (n = 61), the United
States (n=36), and India (n=21) were where most
biocultural research was developed (Figure 2,
Supplementary materials, Appendix 2).

The temporal distribution shows the number of
publications annually. Publication rates vary through
time; between 2000 and 2010, the yearly average of
publications was 0.9, while between 2011 and 2022,
the average was 29.5 publications per year (Figure 3).
As of the conclusion of this review, the year 2023 has
accounted for 64 publications. The rate of publication
increased markedly from 2016. Early works in our
review approached the inclusion of biocultural per-
spectives for conservation within national and inter-
national organisations and conventions, such as the
Convention on Wetlands (RAMSAR 1971) and the
Convention on Biological Diversity (CBD). Other
authors emphasised the need for the conservation of
agrobiodiversity and the restoration of food tradi-
tions (Nabhan et al. 2010, Shen et al. 2010).

100°0'0"E

140°0'0"E

T T U U
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Figure 2. Spatial distribution by country of 414 worldwide publications between 2000-2023 included in this study.
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Figure 3. Temporal distribution of publications reviewed between 2000 and 2023, showing temporal trends in biocultural

research globally by discourse dimension.

Using the framework of Mercon (2019) this
review confirmed the two dimensions (epistemic
and ethico-political) each with its two discourses
(namely social-ecological; anthropological; social
rights; and intergovernmental). The anthropologi-
cal discourse (76.9%) was encountered much more
frequently than the social-ecological discourse
(15.1%) (Supplementary materials, Appendix 3).
The ethico-political dimension had considerably
fewer publications, most addressing social rights
discourse (5.0%) and intergovernmental discourse
(3.3%). In a temporal analysis, the anthropological
discourse dominated from the early years of this
review period (2003), where researchers in, e.g.
Bangladesh, Indonesia, Guyana, and China pub-
lished on ethnobotany, agrobiodiversity and bio-
cultural conceptualisations in early 2000 (Amin
2003; Platten and Henfrey 2009; Shen et al
2010). Meanwhile, the social-ecological discourse
was emphasised in publications from 2012, when
resilience and sustainability became the focus
(Calvet-Mir et al. 2016; Chan et al. 2016). In
2014, the ethico-political dimension appeared in
publications emphasising the social rights dis-
course. These publications highlighted the rights
of IP&LCs to access natural resources and self-
governance, especially in South American coun-
tries and Japan (Camara-Leret et al. 2014;
Fukamachi 2017). In 2017, intergovernmental
publications on biocultural conservation began to
appear, focusing on the effects of intergovernmen-
tal policies (e.g. CBD, IPBES, and UNESCO) and
biocultural diversity loss in Peru, Palestine and
Chile (Angé et al. 2018; Hill et al. 2019; Méndez-
Herranz et al. 2023; Qumsiyeh et al. 2023).

3.2. Taxonomic and ecosystemic distribution of
biocultural studies

This analysis showed that 66.7% of taxa used in biocul-
tural studies are terrestrial plants (and their products,
e.g. seeds and fruits - Figure 4). Terrestrial invertebrates,
vertebrates, and fungi represent 27.4% of the reviewed
studies. Vertebrate taxa with the highest representation
are mammals and birds, with 8.7% and 6.7%, respec-
tively. Less represented taxa are reptiles and amphi-
bians, with 2.8% and 1.3%, respectively. The 5.0% of
the publications deal with marine and freshwater spe-
cies. Marine and freshwater species were represented by
marine vertebrate species with 2.6%, while marine
plants and freshwater plants represented 0.7% of taxa.

Birds in biocultural conservation research are
reflected mainly through use in the food traditions
of the Americas (Nabhan et al. 2010), socio and
ethno-ornithology (intergenerational dialogues with
Indigenous communities about forest birds in
Wallmapu, Chile, Ibarra et al. 2022) or the local
perceptions of the Andean condor in central
Argentina (Manzano-Garcia et al. 2017). Birds have
also been documented in biocultural restoration in
New Zealand and Australia. These projects aim to
repair damage caused by non-Indigenous people to
ecosystems by incorporating the return of harvesting
practices or traditional life patterns for Indigenous
communities (Wehi and Lord 2017).

On the other hand, the reviewed research showed
that rural and urban anthropogenic landscapes
dominate the publications with 48.6% (Figure 4).
Forests are the second most discussed ecosystem
in the assessed publications, with 27.5%, while wet-
lands make up 8.5%. The remainder, composed of
mountains, coastal, and low vegetation cover
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TAXA

Birds

ECOSYSTEMS

Funga
Herpetofauna

Mammals

Marine and freshwater species

Plants, seeds and fruits

Terrestrial invertebrates

Anthropized landscapes

Forests

Mountains

Others

Wetlands

Figure 4. Distribution and connections of taxa and ecosystems of reviewed publications. The left column represents the
categories of taxa found in the review, while the right column represents the main ecosystems. The ecosystem ‘others’ includes
grassland and savannas, coastal, and arid or Semi-arid ecosystems.

ecosystems, represent 14.6% of publications. This
bibliographic analysis on biocultural approaches to
conservation showed low rates of bird studies in
wetland ecosystems (1.1%). Most bird research was
conducted in anthropogenic landscapes (2.8%) and
forests (2.2%).

Research publications on biocultural approaches in
wetland conservation included diverse subjects. These
include the cultural values of wetlands in Nepal (Rai
2006) or the existence of ‘wetland spirits’ associated
with particular conservation of wetland ecosystems in
Peru (Fabiano et al. 2021). Indigenous rights to access
wetland species have been addressed in Australia
(Ligtermoet et al. 2023). Furthermore, wetland
research includes examples of local management
and bioindicators in Brazil (Azevédo et al. 2018). It
also explores biocultural management for agriculture
in Mexico (Peraza-Villarreal et al. 2019) and restora-
tion efforts in Hawai‘i (Mohlenkamp et al. 2019).
Additionally, studies on river governance highlight
the consideration of water as an active partner in
human and non-human species relations (Strang
2023).

3.3. Approaches to biocultural conservation of
wetland birds

Despite the wealth of publications on biocultural
approaches described above, there were rather few

publications (n = 5), examining biocultural conservation
research focusing on birds in wetlands. We found
a predominance of management practices based on
I&LK in wetlands threatened by social-ecological
changes and habitat loss (Valasiuk et al. 2018; Herse
et al. 2021, 2022). At the same time, reviewed actions
and practices developed by IP&LCs contribute to posi-
tive feedback between people and other components of
nature. For example, Ahmed et al. (2022) reported that
wetland birds are part of cultural identity, conferring
nature contributions to people through recreation,
family time, spirituality, and connection to the
environment.

Our review highlights local efforts to maintain wet-
land ecosystems as providers of wild traditional foods,
and local efforts to protect endangered bird species. One
example is people’s efforts to actively conserve wetlands
that are the habitat of the Aquatic Warbler (Acrocephalus
paludicola L.), in Belarus (Valasiuk et al. 2018), being
willing to pay for appropriate conservation programs. In
New Zealand, Herse et al. (2022) worked with a Maori
community to develop a demographic model for sustain-
able harvesting of Black Swan (Cygnus atratus) eggs,
a situation also documented for the Moulting Lagoon
Ramsar Site in Tasmania (DCCEEW 2007). A study in
the United States has shown that wetlands provide habi-
tat for some birds that are basic components of the
traditional and Indigenous food systems of local com-
munities (Ahmed et al. 2022).



4. Discussion

This study shows that biocultural conservation efforts
focusing on long-term human-bird relationships in
vulnerable ecosystems, such as wetlands, are notably
underrepresented in the literature. Wetland birds are
considered culturally significant (Tidemann and
Gosler 2010), strong indicators of environmental
change (Fraixedas et al. 2020), and highly threatened
by climate and land-use changes (Northrup et al.
2019; WWE 2024). Despite this, their potential
importance in biocultural conservation has rarely
been explored. On the other hand, an -ethico-
political discourse dimension emerged the last dec-
ades due to intergovernmental agreements and
IP&LC advocacy. Biocultural discourses played
a crucial role in advancing the causes of Indigenous
and local community rights and shaping the priorities
of environmental civil society organisations (Sault
2018).

4.1. Spatio-temporal analyses

The spatio-temporal analyses showed a remarkable
increment in biocultural conservation research
between 2000 and 2023, with an increasing number
of publications from the Americas, Asia, and
Oceania. The inception of the biocultural approach
emerged within the realms of biological and ecologi-
cal anthropology during the dynamic period span-
ning the 1960s to the 1980s. This period was
notably marked by pivotal events such as the
Declaration of Belém in 1988 (Zuckerman and
Martin 2016). However, it’s in the contemporary dis-
course that its significance in conservation has gar-
nered substantial attention. This resurgence is largely
attributable to the flourishing discourse surrounding
biocultural approaches, especially prominent within
the North American anthropological tradition (e.g.
Maffi 2005). Moreover, its evolution finds resonance
in the discourse of international conventions, further
solidifying its stance and relevance in the global con-
servation narrative (Bridgewater and Rotherham
2019).

Our review demonstrates that globally, Mexico had
the highest number of publications concerning bio-
cultural approaches to conservation. Mexico has con-
tributed significantly to the development of
biocultural conservation by exploring the correlation
between high diversity in both species and languages
(Linares-Rosas et al. 2021). This correlation has been
discussed in several studies, emphasising the inter-
connectedness of biological and cultural aspects
(Grant 2012). Gonzélez-Rivadeneira (2023), indicates
that there are two main reasons why Mexico devel-
oped research on biocultural approaches, becoming
a ‘laboratory of ideas’. On the one hand, it was due to
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the social movement demanding social justice for
IP&LCs dating from 1990, and on the other hand,
to the rise and development of the social-
environmental movement, which resulted from coop-
eration on initiatives between civil society, academia,
and the political establishment (Léonard and Foyer
2011).

The significance of biocultural approaches is
acknowledged not only in Latin America but also in
Oceania and Asia. In these regions, historical and
geographical trajectories inextricably intertwine cul-
tural and biological diversity. Moreover, questions
regarding the complementarity of I&LK mirror
those raised in Latin America, where the contribution
to the development of biocultural understanding is
not exclusively thanks to academia, but local and
regional organisation (Vidal and Brusca 2020;
Gonzalez-Rivadeneira 2023). In Australia, the work
of many researchers engaged with Indigenous com-
munities increased the rates of publications from the
1990s until the present, with a clear focus on identifi-
able Indigenous authorship (Ens et al. 2015). China
also registered with a high rate of biocultural research
in our study. Hathaway (2012) referred to the role of
Chinese scholars and members of international
NGOs in highlighting the importance of IP&LCs in
the management and defence of biocultural diversity.
Italy was the European country with most biocultural
contributions in our review. Factors such as human
migration, isolation, and natural selection generated
by the interaction of geography, environment, and
culture have promoted a complex human-nature rela-
tionship (Anagnostou et al. 2022, Nazari et al. 2023).
Italian policies, like the National Strategic Plan for
Rural Development 2007-2013, promoted by the
Ministry of Agriculture, supported conservation and
planning efforts for rural landscapes and their com-
plexities (Agnoletti 2013).

4.2. Biocultural conservation discourses

Over time, biocultural conservation discourses have
primarily focused on epistemic dimensions, such as
anthropological and socioecological aspects. In con-
trast, ethico-political dimensions, including social
rights and international policy, have remained
a minority focus, although emerging more signifi-
cantly in the last two decades. Epistemic dimensions
primarily originate within academia and target aca-
demic audiences, with limited influence on policy-
makers and IP&LC. In contrast, research addressing
ethico-political dimensions have a more diverse ori-
gin, weaving contributions from IP&LC movements
and scholarly work. This type of research is more
targeted toward non-governmental organisations
and policymakers, aiming to influence the
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improvement of rights and policies across scales
(Wolverton et al. 2014; Mercon et al. 2019).

In the Global South, particularly in Latin America,
biocultural discourses play a crucial role in advancing
the causes of IP&LCs rights and shaping the priorities
of environmental civil society organisations (Sault
2018). The rise of an ethico-political dimension high-
lights how IP&LCs worldwide have developed local
institutions, offering lessons on balancing people and
nature through their maintenance and adaptation
(Montgomery and Vaughan 2018). Zanotti (2018)
highlights the growing need and application of frame-
works to address power, rights, and Indigenous per-
spectives in local to global environmental problems.
Dominant discourses can influence government deci-
sions and scholarly interests, focusing on some taxa
and ecosystems and excluding the less representative,
influencing the perception and conceptualisation of
biocultural systems (Parks 2018). This is due to dis-
being narratives, but
a functioning and dynamic whole with the capability
to influence material practices and power relations
(Feindt and Oels 2005). Discourse diversification
with a focus on biocultural approaches will promote
the filling of pending research and management gaps
improving the conservation success.

courses not inactive

4.3. Taxonomic and ecosystem representation

Lack of robust biocultural approaches in designing
conservation plans, especially for wetlands, has
reduced their conservation success. It has created bar-
riers to the implementation of conservation in terri-
tories where management over millennia has been
developed by IP&LCs (Deroy et al. 2019). Wetlands
as social-ecological systems are considered fundamen-
tal in supporting human well-being and development
(Pyke et al. 2018). They are also ecosystems highly
vulnerable to the effects of climate change, paradoxi-
cally also helping in adaptation to climate and other
negative global changes (Moreno-Mateos et al. 2012;
Mendez et al. 2012; Clarkson et al. 2013) but are not
sufficiently represented in the academic literature
underpinning biocultural conservation.

This study found that biocultural approaches to
conservation focused largely on researching edible
plants and vegetable products used by people in
anthropogenic landscapes, such as rural and urban
environments. On the other hand, fauna and fungi
species from threatened ecosystems remain understu-
died in biocultural approaches to conservation. These
results are coherent with the findings of Reyes-Garcia
et al. (2023), who found that a list of culturally impor-
tant species is dominated by terrestrial plants contrast-
ing with a low representation of vertebrates and
invertebrates. The bias in taxonomic representation
in research has been addressed by Rozzi (2019), who

defines it as ‘taxonomic chauvinism’ or the overrepre-
sentation of particular taxa excluding the diversity of
others. Although Rozzi (2019) refers to the dominance
of vertebrates in philosophical research, we show that
the mental images of edible plants and vegetable pro-
ducts prevail in biocultural approaches to research.

The focus on biocultural conservation of plants,
fruits, and seeds in anthropic landscapes aligns with
the dominance of anthropological perspectives in dis-
courses. These findings demonstrate the role of tradi-
tional agriculture in biocultural heritage conservation
by reflecting the intimate relation between people and
local ecosystems (Kaulen-Luks et al. 2022).
Traditional agricultural systems are integral to con-
serving and transmitting knowledge about sustainable
farming practices and biodiversity (Cortés et al.
2023). These systems contribute to the unique bio-
cultural heritage of communities worldwide, empha-
sising the interdependence of culture and nature
(Agnoletti and Santoro 2022). The extended effort
in biocultural conservation of edible plants and their
products in anthropic landscapes must be replicated
for other taxa and highly vulnerable ecosystems. This
is crucial to avoid the loss of biocultural knowledge,
which can change human perception of these organ-
isms, leading to increasing disconnection from nature
(Cicero et al. 2019).

Underrepresented taxonomic groups in our
review, such as reptiles, amphibians and terrestrial
arthropods, are threatened by global change (Roll
et al. 2017; Halsch et al. 2021; Button and Borzée
2021). However, they are poorly addressed in biolo-
gical (Valencia-Aguilar et al. 2013; Perennes et al.
2023) and cultural (Alves and da Silva Policarpo
2018; Reyes-Garcia et al. 2023) research for conserva-
tion. More research and practice must be implemen-
ted to maintain I&LK and its subsequent relationship
with biocultural heritage locally and globally, or both
biodiversity and cultural diversity risk being lost.

4.4. Policy and management implications

Our results are consistent with the findings of
Lukawiecki et al. (2022), who demonstrated the appli-
cation of biocultural theory to conservation in the
academic literature. Their findings suggest an
increased use of biocultural approaches in recent
decades. We found insufficient application of biocul-
tural efforts for bird conservation in wetland ecosys-
tems, making it difficult to operationalise bird
conservation through effective policies, management,
and research. Lack of documentation and mainte-
nance of I&LK concerning wetlands birds limits the
ability of decision-makers to establish effective bio-
cultural conservation policies. It also hinders the offi-
cial recognition of IP&LCs in conserving key socio-
ecosystems. The inclusion of biocultural approaches



in official national conservation plans, as well as
within international organisations and conventions,
has been a recurring theme throughout the period
covered in our review. However, despite the progress
made in this regard (Thornton et al. 2020), biocul-
tural approaches to conservation of wetlands birds
remain a challenge for local (Herse et al. 2022; Ma
et al. 2022; Strang 2023) and international initiatives
(Bridgewater and Kim 2021).

Effective conservation and management practices
are essential for maintaining the biocultural value of
wetland birds, which need to focus on place-based and
participative management actions. The identified gap
in the biocultural conservation of wetland birds leads
to weak connections between knowledge and policy,
overlooking the biocultural significance of human-
bird relationships for sustainability. Recognising the
cultural value of wetland birds can enhance the sup-
port engagement of IP&LCs for conservation initia-
implemented in their territories, thereby
fostering active participation (Hill et al. 2019; Lyver
et al. 2019). This can be promoted by including
IP&LCs in decision-making to ensure that conserva-
tion initiatives align with their needs. These cultural
connections can inspire IP&LCs to actively engage in
conservation efforts. For example, collaborative work
on the migratory shorebird Far Eastern Curlew
(Numenius madagascariensis) not only strengthened
conservation value of the species but also enhanced
the self-determination of an Indigenous Ranger group
(Lilleyman et al. 2022).

Incorporating ethico-political discourses into
research can enhance its impact on conservation
and management efforts while prioritising social jus-
tice and the rights of IP&LC in decision-making. This
requires identifying the social, cultural, and political
dimensions relevant to the conservation issue and
understanding how policies and actions affect differ-
ent stakeholders, particularly marginalised groups
(Lam et al. 2020). Facilitating the co-production of
knowledge ensures that ethico-political dimensions
are authentically represented (Hill, Walsh, et al.
2020). This is in accordance with current thinking
on the need for transformative change to create
a more sustainable world. Thus, a biocultural
approach to wetland bird conservation that incorpo-
rates ethico-political discourses benefits both the spe-
cies and their habitats while legitimising I&LK and
land use practices (Dawson et al. 2024). Using bio-
cultural discourses is particularly helpful in empha-
sizing these perspectives in governance and practice
(Zanotti 2018), contributing to a social construction
that can influence international negotiating settings
(Hughes and Vadrot 2019). They also foster para-
digms that weave IP&CLs  strategies into broader
approaches for sustainable living such as ‘buen vivir’
(Sumak Kawsay or Suma Qamaria) (Villalba 2013).

tives
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Academic and IP&LCs collaboration emphasises
the importance of weaving I&LK and Western
science to achieve optimal outcomes for management
and conservation (Tengo et al. 2021). The challenge
lies in recognizing that I&LK and scientific knowl-
edge are distinct yet equally legitimate knowledge
systems (Tengo et al. 2014). This approach necessi-
tates restructuring learning strategies to facilitate sus-
tainability transformations (Ojeda et al. 2022).
Educational initiatives play a vital role in ensuring
that conservation efforts are not only ecologically
sound but also culturally appropriate and sustainable
in the long term (Tarakini et al. 2018; Hopper et al.
2019). The next steps in developing biocultural
approaches to conservation should focus on strength-
ening initiatives that: (1) foster collaborative work
with IP&LCs in the design and implementation of
conservation policies from different discourses, (2)
ensure equitable representation of species and socio-
ecosystems and (3) establish effective strategies that
promote human (especially Indigenous peoples)
rights.

5. Conclusion

Although expanding globally, biocultural conserva-
tion literature remains focused on anthropology,
ecology, and a narrow range of taxonomic groups
and ecosystems. Integrating ethico-political dis-
courses into research could significantly enhance its
impact on conservation and management efforts
while prioritising social justice and the rights of
IP&LCs in decision-making processes. Despite being
culturally significant and threatened by environmen-
tal and anthropogenic disturbances, wetland birds
and their ecosystems are frequently overlooked yet
could be a ‘flagship’ for prioritizing biocultural
approaches. This study highlights a bias in the bio-
cultural approach to conservation, focusing heavily
on edible plants in anthropic landscapes, while
fauna and fungi in crucial ecosystems remain under-
studied. This ethnobotanical focus has historically
dominated biocultural research, reflecting the anthro-
pological origins of the biocultural approach.
Enabling a sustainable future for people and the eco-
systems they depend on demands an expansion of
these efforts to include diverse taxa and vulnerable
socio-ecosystems.

Within I&LK, birds are intricately linked to the
cultural practices and identity of people, while wet-
lands provide nature's contributions to people
entwined with productive and spiritual interests. As
critical socio-ecosystems, wetlands have ecological
and cultural significance, emphasising the importance
of incorporating biocultural approaches in conserva-
tion strategies for long-term sustainability. Birds are
excellent species for biocultural conservation efforts
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due to their tangible and intangible meaning to
IP&LCs. Those meanings of birds and wetlands
underscore the importance of incorporating biocul-
tural approaches into conservation strategies, encom-
passing diverse discourses, species, and ecosystems.
This integration is crucial for ensuring long-term
sustainability by respecting and leveraging the deep
connections between people and nature. Integrating
ethico-political discourses and ensuring equitable
representation of species and ecosystems in biocul-
tural conservation will enable scholars, civil society,
and policymakers to adapt to diverse regional con-
texts. This approach fosters the development of plu-
ralistic strategies that support community welfare,
promote environmental justice, and uphold the rights
of IP&LCs.Endnote: In this work, we use IP&LC and
I&LK (instead of IPLC and ILK) to explicitly distin-
guish between local people and Indigenous commu-
nities following the recommendations from Cultural
Survival and First Peoples Worldwide (2022).

Disclosure statement

No potential conflict of interest was reported by the
author(s).

Funding

The work was supported by the Agencia Nacional de
Investigaciéon y Desarrollo, Doctorado Nacional/2021-
21212473; Agencia Nacional de Investigacién y Desarrollo,
ANID/Fondecyt  11160932;  Agencia  Nacional de
Investigacién y Desarrollo, Center for Intercultural and
Indigenous Research-CIIR (ANID/FONDAP 15110006);
Agencia Nacional de Investigacion y Desarrollo, Center of
Applied Ecology and Sustainability-CAPES (ANID PIA/
BASAL AFB240003); Agencia Nacional de Investigacion y
Desarrollo, Cape Horn International Center—-CHIC (ANID
PIA/BASAL PFB210018).

ORCID

Paola Araneda
Peter Bridgewater
José Cristdbal Pizarro
2816

José Tomds Ibarra

http://orcid.org/0000-0001-5054-7627
http://orcid.org/0000-0001-7972-5386
http://orcid.org/0000-0002-5240-

http://orcid.org/0000-0002-7705-3974

References

Agnoletti M. 2013. In: Rotherham I, editor. Cult Sever
Environ [Internet]. Vol. Valorising the European rural
landscape: the case of the Italian national register of his-
torical rural landscapes Vol. Environmen, place unknown:
Springer; p. 59-85. 10.1007/978-94-007-6159-9.

Agnoletti M, Santoro A. 2022. Agricultural heritage sys-
tems and agrobiodiversity. Biodivers Conserv [Internet].
[31(10):2231-2241. [accessed 2023 Nov 23]. 10.1007/
s10531-022-02460-3.

Ahmed S, Warne T, Stewart A, Byker Shanks C, Dupuis V.
2022. Role of wild food environments for cultural

identity, food security, and dietary quality in a rural
American state. Front Sustain Food Syst [Internet]. 6.
6. doi: 10.3389/fsufs.2022.774701.

Alcantara-Salinas G, Hunn ES, Ibafiez-Bravo ME,
Aldasoro-Maya EM, Flores-Herndndez N, Pérez-Sato
JA, Real-Luna N, Ramm T, Lope-Alzina D, Rivera-
Hernandez JE. 2022. Bird conservation status and cul-
tural values in indigenous Mexican communities:
towards a bioculturally informed conservation policy.
J Ethnobiol Ethnomed [Internet]. [18(1):1-16. [accessed
2023 Apr 5]. 10.1186/513002-022-00567-Z/FIGURES/6.

Alves RRN, da Silva Policarpo I. 2018. Animals and human
health: where do they meet? [place unknown]: Elsevier
Inc. 10.1016/B978-0-12-809913-1.00013-2.

Amin MN. 2003. The Sundarbans of Bangladesh: its biodi-
versity, ethnobotany and conservation. Ecol Environ
Conserv [Internet]. 9(4):519-531. https://www.scopus.
com/inward/record.uri?eid=2-52.0-1842680797&
partnerID=40&md5=73cb162ba881c188f7c319cd
8814724e.

Anagnostou P, Montinaro F, Sazzini M, Vincenzo F,
Destro Bisol, Di G. 2022. From the Alps to the
Mediterranean and beyond: genetics, environment, cul-
ture and the “impossible beauty” of Italy. ] Anthropol
Sci. 100:267-294. doi: 10.4436/JASS.10010.

Angé O, Chipa A, Condori P, Ccoyo AC, Mamani L,
Pacco R, Quispe N, Quispe W, Sutta M. 2018.
Interspecies respect and potato conservation in the
Peruvian cradle of domestication. Conserv Soc
[Internet]. 16(1):30-40. doi: 10.4103/cs.cs_16_122.

Azevédo EDL, Medeiros CR, Gomes WIA, Azevédo DJDS,
Alves RRN, Dias TLP, Molozzi J. 2018. The use of risk
incidence and diversity indices to evaluate water quality
of semi-arid reservoirs. Ecol Indic [Internet]. 90:90-100.
doi: 10.1016/j.ecolind.2018.02.052.

Bridgewater P, Kim RE. 2021. 50 years on, w(h)ither the
Ramsar convention? A case of institutional drift.
Biodivers Conserv  [Internet]. [30(13):3919-3937.
[accessed 2023 Mar 8]. 10.1007/s10531-021-02281-w.

Bridgewater P, Rotherham ID. 2019. A critical perspective
on the concept of biocultural diversity and its emerging
role in nature and heritage conservation. People Nat
[Internet]. 1(3):291-304. doi: 10.1002/pan3.10040.

Burke L, Diaz-Reviriego I, Lam DPM, Hanspach J. 2023.
Indigenous and local knowledge in biocultural
approaches to sustainability: a review of the literature
in Spanish. Ecosyst People [Internet]. [19(1): [accessed
2022 Dec 29]. 10.1080/26395916.2022.2157490.

Button S, Borzée A. 2021. An integrative synthesis to global
amphibian conservation priorities. Glob Chang Biol
[Internet]. [27(19):4516-4529. [accessed 2023 Nov 25].
10.1111/GCB.15734.

Cairns R, Sallu SM, Goodman S. 2014. Questioning calls to
consensus in conservation: a Q study of conservation
discourses on galapagos. Environ Conserv [Internet]. [41
(1):13-26.  [accessed 2023 Nov 23]. 10.1017/
S0376892913000131.

Calvet-Mir L, Riu-Bosoms C, Gonzéilez-Puente M, Ruiz-
Mallén I, Reyes-Garcia V, Molina JL, Gonzalez-Puente
M, Ruiz-Mallen I, Reyes-Garcia V, Molina JL. 2016. The
transmission of home garden knowledge: safeguarding
biocultural diversity and enhancing social-ecological
resilience. Soc Nat Resour. 29(5):556-571. doi: 10.1080/
08941920.2015.1094711.

Camara-Leret R, Paniagua-Zambrana N, Svenning J-C,
Balslev H, Macia MJ. 2014. Geospatial patterns in tradi-
tional knowledge serve in assessing intellectual property


https://doi.org/10.1007/978-94-007-6159-9
https://doi.org/10.1007/s10531-022-02460-3
https://doi.org/10.1007/s10531-022-02460-3
https://doi.org/10.3389/fsufs.2022.774701
https://doi.org/10.1186/S13002-022-00567-Z/FIGURES/6
https://doi.org/10.1016/B978-0-12-809913-1.00013-2
https://www.scopus.com/inward/record.uri?eid=2-s2.0-1842680797%26partnerID=40%26md5=73cb162ba881c188f7c319cd8814724e
https://www.scopus.com/inward/record.uri?eid=2-s2.0-1842680797%26partnerID=40%26md5=73cb162ba881c188f7c319cd8814724e
https://www.scopus.com/inward/record.uri?eid=2-s2.0-1842680797%26partnerID=40%26md5=73cb162ba881c188f7c319cd8814724e
https://www.scopus.com/inward/record.uri?eid=2-s2.0-1842680797%26partnerID=40%26md5=73cb162ba881c188f7c319cd8814724e
https://doi.org/10.4436/JASS.10010
https://doi.org/10.4103/cs.cs_16_122
https://doi.org/10.1016/j.ecolind.2018.02.052
https://doi.org/10.1007/s10531-021-02281-w
https://doi.org/10.1002/pan3.10040
https://doi.org/10.1080/26395916.2022.2157490
https://doi.org/10.1111/GCB.15734
https://doi.org/10.1111/GCB.15734
https://doi.org/10.1017/S0376892913000131
https://doi.org/10.1017/S0376892913000131
https://doi.org/10.1080/08941920.2015.1094711
https://doi.org/10.1080/08941920.2015.1094711

rights and benefit-sharing in northwest South America.
J Ethnopharmacol [Internet]. 158(PART A):58-65. doi:
10.1016/j.jep.2014.10.009.

Chan J, Pennisi L, Francis CA. 2016. Social-Ecological
Refuges: reconnecting in Community Gardens in
Lincoln, Nebraska. ] Ethnobiol [Internet]. [36
(4):842-860. [accessed 2021 Oct 8]. 10.2993/0278-0771-
36.4.842.

Cicero VC, Cordero WJA, Santos JC, Salas CIS. 2019.
Ethnozoological knowledge of the herpetofauna from
the Maya community of Santa Elena, Yucatan, Mexico.
Estud Cult Maya [Internet]. 54:285-314. doi: 10.19130/
iifl.ecm.2019.54.994.

Clarkson BR, Ausseil A-G, Gerbeaux P. 2013. Wetland
ecosystem services. In: Dymond J, editor. Ecosyst serv
new zeal - cond trends. Lincoln, New Zealand: Manaaki
Whenua Press; p. 192-202. 10.1007/978-94-007-6172-8_
66-1.

Cortés J, Vieli L, Ibarra JT. 2023. Family farming systems:
an index-based approach to the drivers of agroecological
principles in the southern Andes. Ecol Indic.
154:110640. doi: 10.1016/].ECOLIND.2023.110640.

Dawson NM, Coolsaet B, Bhardwaj A, Booker F, Brown D,
Lliso B, Loos J, Martin A, Oliva M, Pascual U, et al.
2024. Is it just conservation? A typology of indigenous
peoples’ and local communities’ roles in conserving bio-
diversity. One Earth [Internet]. 7(6):1007-1021. doi: 10.
1016/j.oneear.2024.05.001.

DCCEEW. 2007. Wetlands Australia. 15:48. [accessed 2024
Apr 17]. Wetl Aust Anu Rep [Internet]. https://www.
dcceew.gov.au/sites/default/files/documents/wal5.pdf.

DeRoy B. 2019. Biocultural approaches to environmental
management and monitoring: theory and practice from
the cultural rainforests of Kitasoo/Xai'xais territory
[Internet]. http://dspace.library.uvic.ca/handle/1828/
11204.

Deroy BC, Darimont CT, Service CN. 2019. Biocultural
indicators to support locally led environmental manage-
ment and monitoring. Ecol Soc. 24(4). doi: 10.5751/ES-
11120-240421.

Diaz S, Pascual U, Stenseke M, Martin-Lopez B,
Watson RT, Molnar Z, Hill R, Chan KMA, Baste IA,
Brauman KA, et al. 2018. Assessing nature’s contribu-
tions to people. Science (80-). 359(359(6373):270-272.
doi: 10.1126/science.aap8826.

Echeverri A, Karp DS, Naidoo R, Tobias JA, Zhao J,
Chan KMA. 2020. Can avian functional traits predict
cultural ecosystem services? People Nat [Internet]. [2
(1):138-151. [accessed 2020 Jun 2]. 10.1002/pan3.10058.

Ens EJ, Pert P, Clarke PA, Budden M, Clubb L, Doran B,
Douras C, Gaikwad J, Gott B, Leonard S, et al. 2015.
Indigenous biocultural knowledge in ecosystem science
and management: review and insight from Australia.
Biol Conserv. 181:133-149. doi: 10.1016/j.biocon.2014.
11.008. WE - Science Citation Index Expanded (SCI-
EXPANDED) WE - Social Science Citation Index (SSCI.

Fabiano E, Schulz C, Martin Branas M. 2021. Wetland
spirits and indigenous knowledge: implications for the
conservation of wetlands in the Peruvian amazon. Curr
Res Environ Sustain [Internet]. 3. 3:100107. doi: 10.
1016/j.crsust.2021.100107.

Feindt PH, Oels A. 2005. Does discourse matter? Discourse
analysis in environmental policy making. J Environ
Policy Plan. 7(3):161-173. doi: 10.1080/
15239080500339638.

Fernandez-Llamazares A, Diaz-Reviriego I, Luz AC,
Cabeza M, Pyhild A, Reyes-Garcia V. 2015. Rapid

ECOSYSTEMS AND PEOPLE 11

ecosystem change challenges the adaptive capacity of
local environmental knowledge. Glob Environ Chang
[Internet]. [31:272-284. [accessed 2024 Feb 5]. 10.1016/
j.gloenvcha.2015.02.001.

Fjeldsa J. 2007. The relationship between biodiversity and
population centres: the high Andes region as an
example. Biodivers Conserv. 16(10):2739-2751. doi: 10.
1007/s10531-007-9204-4.

Fraixedas S, Lindén A, Piha M, Cabeza M, Gregory R,
Lehikoinen A. 2020. A state-of-the-art review on birds
as indicators of biodiversity: advances, challenges, and
future directions. Ecol Indic. 118:106728. doi: 10.1016/j.
ecolind.2020.106728.

Fukamachi K. 2017. Sustainability of terraced paddy fields
in traditional satoyama landscapes of Japan. ] Environ
Manage [Internet]. 202:543-549. doi: 10.1016/j.jenvman.
2016.11.061.

Gavin MC, McCarter J, Mead A, Berkes F, Stepp JR,
Peterson D, Tang R. 2015. Defining biocultural
approaches to conservation. Trends Ecol Evol [Internet].
30(3):140-145. doi: 10.1016/j.tree.2014.12.005.

Gonzalez-Rivadeneira TI. 2023. The ‘biocultural
approach’ in Latin American ethnobiology. Stud Hist
Philos Sci. 101(September):24-29. doi: 10.1016/j.shpsa.
2023.08.001.

Grant C. 2012. Analogies and links between cultural and
biological diversity. J Cult Herit Manag Sustain Dev
[Internet]. 2(2):153-163. doi: 10.1108/
20441261211273644.

Green AJ, Elmberg J. 2014. Ecosystem services provided by
waterbirds. Biol Rev. 89(1):105-122. doi: 10.1111/brv.
12045.

Haddaway NR, Bayliss HR. 2015. Shades of grey: two forms
of grey literature important for reviews in conservation.
Biol Conserv [Internet]. 191:827-829. doi: 10.1016/j.bio
con.2015.08.018.

Halsch CA, Shapiro AM, Fordyce JA, Nice CC, Thorne JH,
Waetjen DP, Forister ML. 2021. Insects and recent cli-
mate change. Proc Natl Acad Sci U S A [Internet]. [118
(2):€2002543117. [accessed 2023 Nov 25]. 10.1073/
PNAS.2002543117/SUPPL_FILE/PNAS.2002543117.
SAPP.PDF.

Hathaway M. 2012. The politics of making biocultural
diversity. RCC Perspect. 9:37-40.

Heckler S. 2009. Chapter I. In: Heckler S, editor.
Landscape, process and power re-evaluating traditional
environmental knowledge. New York: Berghahn Books;
p- 1-18.

Herse MR, Lyver POB, Gormley AM, Scott NJ, Ar M,
Fletcher D, Tylianakis J. 2022. A demographic model
to support customary management of a culturally
important waterfowl species. Ecol Soc [Internet]. 27(3):
artl4. doi: 10.5751/ES-13410-270314.

Herse MR, Tylianakis JM, Scott NJ, Brown D, Cranwell I,
Henry ], Pauling C, Ar M, Gormley AM, Lyver POB.
2021. Effects of customary egg harvest regimes on hatch-
ing success of a culturally important waterfowl species.
People Nat [Internet]. 3(2):499-512. doi : 10 .1002/
pan3.10196.

Hill R, Adem C, V AW, Molnéir Z, Aumeeruddy-Thomas
Y, Bridgewater P, Tengé M, Thaman R, Adou Yao CY,
Berkes F, et al. 2020. Working with indigenous, local and
scientific knowledge in assessments of nature and nat-
ure’s linkages with people. Curr Opin Environ Sustain.
43:8-20. doi: 10.1016/j.cosust.2019.12.006.

Hill R, Nates-Parra G, Quezada-Euan JJG, Buchori D,
LeBuhn G, Maués MM, Pert PL, Kwapong PK,


https://doi.org/10.1016/j.jep.2014.10.009
https://doi.org/10.1016/j.jep.2014.10.009
https://doi.org/10.2993/0278-0771-36.4.842
https://doi.org/10.2993/0278-0771-36.4.842
https://doi.org/10.19130/iifl.ecm.2019.54.994
https://doi.org/10.19130/iifl.ecm.2019.54.994
https://doi.org/10.1007/978-94-007-6172-8_66-1
https://doi.org/10.1007/978-94-007-6172-8_66-1
https://doi.org/10.1016/J.ECOLIND.2023.110640
https://doi.org/10.1016/j.oneear.2024.05.001
https://doi.org/10.1016/j.oneear.2024.05.001
https://www.dcceew.gov.au/sites/default/files/documents/wa15.pdf
https://www.dcceew.gov.au/sites/default/files/documents/wa15.pdf
http://dspace.library.uvic.ca/handle/1828/11204
http://dspace.library.uvic.ca/handle/1828/11204
https://doi.org/10.5751/ES-11120-240421
https://doi.org/10.5751/ES-11120-240421
https://doi.org/10.1126/science.aap8826
https://doi.org/10.1002/pan3.10058
https://doi.org/10.1016/j.biocon.2014.11.008
https://doi.org/10.1016/j.biocon.2014.11.008
https://doi.org/10.1016/j.crsust.2021.100107
https://doi.org/10.1016/j.crsust.2021.100107
https://doi.org/10.1080/15239080500339638
https://doi.org/10.1080/15239080500339638
https://doi.org/10.1016/j.gloenvcha.2015.02.001
https://doi.org/10.1016/j.gloenvcha.2015.02.001
https://doi.org/10.1007/s10531-007-9204-4
https://doi.org/10.1007/s10531-007-9204-4
https://doi.org/10.1016/j.ecolind.2020.106728
https://doi.org/10.1016/j.ecolind.2020.106728
https://doi.org/10.1016/j.jenvman.2016.11.061
https://doi.org/10.1016/j.jenvman.2016.11.061
https://doi.org/10.1016/j.tree.2014.12.005
https://doi.org/10.1016/j.shpsa.2023.08.001
https://doi.org/10.1016/j.shpsa.2023.08.001
https://doi.org/10.1108/20441261211273644
https://doi.org/10.1108/20441261211273644
https://doi.org/10.1111/brv.12045
https://doi.org/10.1111/brv.12045
https://doi.org/10.1016/j.biocon.2015.08.018
https://doi.org/10.1016/j.biocon.2015.08.018
https://doi.org/10.1073/PNAS.2002543117/SUPPL_FILE/PNAS.2002543117.SAPP.PDF
https://doi.org/10.1073/PNAS.2002543117/SUPPL_FILE/PNAS.2002543117.SAPP.PDF
https://doi.org/10.1073/PNAS.2002543117/SUPPL_FILE/PNAS.2002543117.SAPP.PDF
https://doi.org/10.5751/ES-13410-270314
https://doi.org/10.1016/j.cosust.2019.12.006

12 (& P. ARANEDA ET AL.

Saeed S, Breslow SJ, et al. 2019. Biocultural approaches
to pollinator conservation. Nat Sustain [Internet]. 2
(3):214-222. doi: 10.1038/s41893-019-0244-z.

Hill R, Walsh F], Davies J, Sparrow A, Mooney M,
Wise RM, Tengd M. 2020. Knowledge co-production
for indigenous adaptation pathways: transform
post-colonial articulation complexes to empower local
decision-making. Glob Environ Chang [Internet]. 65
(February):102161. doi: 10.1016/j.gloenvcha.2020.
102161.

Hopper NG, Gosler AG, Sadler JP, Reynolds SJ. 2019.
Species’ cultural heritage inspires a conservation ethos:
the evidence in black and white. Conserv Lett. 12(3). doi:
10.1111/conl.12636.

Hughes H, Vadrot ABM. 2019. Weighting the world:
IPBES and the struggle over biocultural diversity. Glob
Environ Polit. 19(2):14-37. doi: 10.1162/GLEP.

Ibarra JT, Caviedes J, Barreau A, Pessa N, Valenzuela J,
Navarro-Manquelef S, Pizarro JC. 2022. Listening to
elders: transdisciplinarity, birds and people to cultivate
biocultural memory | Ouvindo os avés: transdisciplina,
passaros e pessoas para cultivar a memdria biocultural |
Escuchando a los abuelos: transdisciplina, aves y gente
para cultivar 1. Rev Latinoam Cienc Soc Ninez Y Juv. 20
(3):1-22. doi: 10.11600/rlcsn;j.20.2.4861.

Ibarra JT, Caviedes J, Marchant C, Mathez-Stiefel S-L,
Navarro-Manquilef Fos S, Sarmiento FO. 2023.
Mountain social-ecological resilience requires transdisci-
plinarity with indigenous and local worldviews. Trends
Ecol Evol [Internet]. 38(11):1005-1009. doi: 10.1016/j.
tree.2023.07.004.

Kaulen-Luks S, Marchant C, Olivares F, Ibarra JT. 2022.
Biocultural heritage construction and community-based
tourism in an important indigenous agricultural heritage
system of the southern Andes. Int ] Herit Stud
[Internet]. [28(10):1075-1090. [accessed 2023 Nov 23].
10.1080/13527258.2022.2131882.

Kleijn D, Cherkaoui I, Goedhart PW, van der Hout J,
Lammertsma D. 2014. Waterbirds increase more rapidly
in Ramsar-designated wetlands than in unprotected
wetlands. ] Appl Ecol [Internet]. [51(2):289-298.
[accessed 2022 Jan 17]. 10.1111/1365-2664.12193.

Lam DPM, Hinz E, Lang D], Teng6é M, von Wehrden H,
Martin-Lépez B. 2020. Indigenous and local knowledge
in sustainability transformations research: a literature
review. Ecol Soc. 25(1). doi: 10.5751/ES-11305-250103.

Léonard E, Foyer J. 2011. De la integracion nacional al
desarrollo sustentable. Trayectoria nacional
y produccién local de la politica rural en Meéxico.
Mexico: Centro de Estudios para el Desarrollo Rural
Sustentable y la Soberania Alimentaria. Camara de
Diputados, LXI Legislatura; p. 466.

Levey DJ, Poulsen JR, Schaeffer AP, Deochand ME,
Oswald JA, Robinson SK, Londono GA. 2023. Wild
mockingbirds distinguish among familiar humans. Sci
Rep [Internet]. [13(1):1-6. [accessed 2024 Apr 4]. 10.
1038/s41598-023-36225-x.

Ligtermoet E, Gumurdul JN, Nayinggul C, Baker R. 2023.
The return of the kinga (saltwater crocodile): population
‘bust then boom’ shapes shifting baselines in indigenous
biocultural knowledge in northern Australia. Biol
Conserv. 277:277. doi: 10.1016/j.biocon.2022.109746.

Lilleyman A, Millar G, Burn S, Fatt KH, Talbot A,
Steven JQ, Williams B, Mummery A, Wilson S,
Rolland S, et al. 2022. Indigenous knowledge in conser-
vation science and the process of a two-way research

collaboration. Conserv Sci Pract(oct. 4(8):1-10. doi: 10.
1111/csp2.12727.

Linares-Rosas MI, Gémez B, Aldasoro-Maya EM, Casas A.
2021. Nahua biocultural richness: an ethnoherpetologi-
cal perspective. ] Ethnobiol Ethnomed [Internet]. 17(1).
doi: 10.1186/s13002-021-00460-1.

Lukawiecki J, Wall J, Young R, Gonet ], Azhdari G,
Moola F. 2022. Operationalizing the biocultural perspec-
tive in conservation practice: a systematic review of the
literature. Environ Sci Policy. 136:369-376. doi: 10.1016/
j.envsci.2022.06.016.

Lyver POB, Ruru J, Scott N, Tylianakis JM, Arnold J,
Malinen SK, Bataille CY, Herse MR, Jones CJ,
Gormley AM, et al. 2019. Building biocultural
approaches into Aotearoa-New Zealand’s conservation
future. ] R Soc New Zeal. 49(3):394-411. doi: 10.1080/
03036758.2018.1539405.

Ma H, Zhang D, Xiao L, Wang Y, Zhang L, Thompson C,
Chen J, Dowell SD, Axmacher JC, Zhi LU, et al. 2022.
Integrating biodiversity conservation and local community
perspectives in China through human dimensions research.
People Nat. 4(6):1461-1474. doi: 10.1002/pan3.10408.

Maffi L. 2005. Linguistic, cultural, and biological diversity.
Annu Rev Anthropol [Internet]. 34(1):599-617. doi: 10.
1146/annurev.anthro.34.081804.120437.

Manzano-Garcia J, Jiménez-Escobar ND, Lobo Allende R,
Cailly-Arnulphi VB. 2017. El Céndor Andino (Vultur
gryphus): ;predador o carrofiero? Pluralidad de percep-
ciones entre los saberes locales y el discurso académico
en las sierras centrales de Argentina. Hornero [Internet].
32(1):29-37. https://www.scopus.com/inward/record.
uri?eid=2-s2.0-85054278650&partnerID=40&md5=
0d757b3f262493911b848b4b5050287e.

McMillen  HL, Campbell LK, Svendsen ES,
Kealiikanakaoleohaililani K, Francisco KS, Giardina CP.
2020. Biocultural stewardship, indigenous and local eco-
logical knowledge, and the urban crucible. Ecol Soc
[Internet]. [25(2):1-14. [accessed 2022 Apr 15]. 10.
5751/ES-11386-250209.

Mendez V, Gill JA, Burton NHK, Austin GE, Petchey OL,
Davies RG. 2012. Functional diversity across space and
time: trends in wader communities on British estuaries.
Divers Distrib [Internet]. [18(4):356-365. [accessed 2021
Nov 8]. 10.1111/j.1472-4642.2011.00868 x.

Méndez-Herranz M, Ibarra JT, Rozzi R, Marini G. 2023.
Biocultural homogenization in elementary education
degree students from contrasting ecoregions of Chile.
Ecol Soc. 28(2). doi: 10.5751/ES-14080-280218.

Mergon J, Vetter S, Tengé M, Cocks M, Balvanera P,
Rosell JA, Ayala-Orozco B. 2019. From local landscapes
to international policy: contributions of the biocultural
paradigm to global sustainability. Glob Sustain. 2. 10.
1017/sus.2019.4.

Mohlenkamp P, Beebe CK, McManus MA, Kawelo AH,
Kotubetey K, Lopez-Guzman M, Nelson CE,
Alegado RA. 2019. Ka Hou Kuapa: cultural restoration
improves water budget and water quality dynamics in
He*eia fishpond. Sustain [Internet]. 11(1). 11(1):161. doi:
10.3390/su11010161.

Montgomery M, Vaughan M. 2018. Ma Kahana ka Tke:
lessons for community-based fisheries management.
Sustain 2018, Vol 10, 10(10):3799. [accessed Apr 5]. 10.
3390/SU10103799. Page 3799 [Internet.

Moreno-Mateos D, Power ME, Comin FA, Yockteng R,
Loreau M. 2012. Structural and functional loss in
restored wetland ecosystems. PLoS Biol. 10(1):
€1001247. doi: 10.1371/journal.pbio.1001247.


https://doi.org/10.1038/s41893-019-0244-z
https://doi.org/10.1016/j.gloenvcha.2020.102161
https://doi.org/10.1016/j.gloenvcha.2020.102161
https://doi.org/10.1111/conl.12636
https://doi.org/10.1111/conl.12636
https://doi.org/10.1162/GLEP
https://doi.org/10.11600/rlcsnj.20.2.4861
https://doi.org/10.1016/j.tree.2023.07.004
https://doi.org/10.1016/j.tree.2023.07.004
https://doi.org/10.1080/13527258.2022.2131882
https://doi.org/10.1080/13527258.2022.2131882
https://doi.org/10.1111/1365-2664.12193
https://doi.org/10.5751/ES-11305-250103
https://doi.org/10.1038/s41598-023-36225-x
https://doi.org/10.1038/s41598-023-36225-x
https://doi.org/10.1016/j.biocon.2022.109746
https://doi.org/10.1111/csp2.12727
https://doi.org/10.1111/csp2.12727
https://doi.org/10.1186/s13002-021-00460-1
https://doi.org/10.1016/j.envsci.2022.06.016
https://doi.org/10.1016/j.envsci.2022.06.016
https://doi.org/10.1080/03036758.2018.1539405
https://doi.org/10.1080/03036758.2018.1539405
https://doi.org/10.1002/pan3.10408
https://doi.org/10.1146/annurev.anthro.34.081804.120437
https://doi.org/10.1146/annurev.anthro.34.081804.120437
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85054278650%26partnerID=40%26md5=0d757b3f262493911b848b4b5050287e
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85054278650%26partnerID=40%26md5=0d757b3f262493911b848b4b5050287e
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85054278650%26partnerID=40%26md5=0d757b3f262493911b848b4b5050287e
https://doi.org/10.5751/ES-11386-250209
https://doi.org/10.5751/ES-11386-250209
https://doi.org/10.1111/j.1472-4642.2011.00868.x
https://doi.org/10.5751/ES-14080-280218
https://doi.org/10.1017/sus.2019.4
https://doi.org/10.1017/sus.2019.4
https://doi.org/10.3390/su11010161
https://doi.org/10.3390/su11010161
https://doi.org/10.3390/SU10103799
https://doi.org/10.3390/SU10103799
https://doi.org/10.1371/journal.pbio.1001247

Nabhan GP, Walker D, Moreno AM. 2010. Biocultural and
ecogastronomic restoration: the renewing America’s
food traditions alliance. Ecol Restor [Internet]. 28
(3):266-279. doi: 10.3368/er.28.3.266.

Nazari V, Belardinelli S, Pieroni A, Motti R, Chiarucci A,
Bisol GD, Vacchiano G, Bortolini E, Mezzavilla M,
Garaffa L, et al. 2023. Biocultural diversity in Italy.
Hum Ecol [Internet].(0123456789). 51(6):1263-1275.
doi: 10.1007/s10745-023-00455-4.

Northrup JM, Rivers JW, Yang Z, Betts MG. 2019.
Synergistic effects of climate and land-use change influ-
ence broad-scale avian population declines. Glob Chang
Biol [Internet]. [25(5):1561-1575. [accessed 2023 Nov
24]. 10.1111/GCB.14571.

Ojeda J, Salomon AK, Rowe JK, Ban NC. 2022. Reciprocal
contributions between people and nature: a conceptual
intervention. Bioscience [Internet]. [72(10):952-962.
[accessed 2023 Jun 6]. 10.1093/biosci/biac053.

Oloriz C, Parlee B. 2020. Towards biocultural conservation:
local and indigenous knowledge, cultural values and
governance of the white sturgeon (Canada).
Sustainability. 12(18):7320. doi: https://www.mdpi.com/
2071-1050/12/18/7320.

Ortega-Alvarez R, Casas A. 2023. Biocultural salient birds:
which biological and cultural factors define them? Front
Conserv Sci [Internet]. [4:1215967. [accessed 2023 Oct
27]. 10.3389/fcosc.2023.1215967.

Page M], McKenzie JE, Bossuyt PM, Boutron I,
Hoffmann TC, Mulrow CD, Shamseer L, Tetzlaff JM,
Akl EA, Brennan SE, et al. 2021. The PRISMA 2020
statement: an updated guideline for reporting systematic
reviews. Res Methods Report [Internet]. [372. [accessed
2021 Jul 16]. 10.1136/BM].N71.

Parks L. 2018. Challenging power from the bottom up?
Community protocols, benefit-sharing, and the chal-
lenge of dominant discourses. Geoforum. 88:87-95.
doi: 10.1016/j.geoforum.2017.11.011.

Peraza-Villarreal H, Casas A, Lindig-Cisneros R, Orozco-
Segovia A. 2019. The marcefio agroecosystem: tradi-
tional maize production and wetland management in
Tabasco, Mexico. Sustain [Internet]. 11(7):1978. doi:
10.3390/su11071978.

Perennes M, Diekétter T, Hoffmann H, Martin EA,
Schréder B, Burkhard B. 2023. Modelling potential nat-
ural pest control ecosystem services provided by arthro-
pods in agricultural landscapes. Agric Ecosyst Environ.
342:108250. doi: 10.1016/J.AGEE.2022.108250.

Pizarro JC, Larson BMH. 2017. Feathered roots and
migratory routes: immigrants and birds in the
anthropocene. Nat Cult. 12(3):189-218. doi: 10.3167/
nc.2017.120301.

Platten S, Henfrey T. 2009. The cultural keystone concept:
insights from ecological anthropology. Hum Ecol
[Internet]. 37(4):491-500. doi: 10.1007/s10745-009-
9237-2.

Pyke ML, Toussaint S, Close PG, Dobbs R], Davey I,
George KJ, Oades D, Sibosado D, McCarthy P,
Tigan C, et al. 2018. Wetlands need people:
a framework for understanding and promoting
Australian indigenous wetland management. Ecol Soc
[Internet]. [23(3): [accessed 2021 Dec 18]. 10.5751/ES-
10283-230343.

Qumsiyeh MB, Bassous-Ghattas R, Handal EN,
Abusarhan M, Najajreh MH, Albaradeyia IM. 2023.

ECOSYSTEMS AND PEOPLE 13

Biodiversity conservation of a new protected area ‘AL-
ARQOUB’, South Jerusalem Hills, Palestine. Parks
[Internet]. 29(1):33-42. doi: 10.2305/IUCN.CH.2023.
PARKS-29-1MBQ.en.

Rahman Q, Nadeem MS, Umair M, Altaf M, Ni J,
Abbasi AM, Jameel MA, Pieroni A, Hamed MH,
Ashraf S, et al. 2022. Medicinal waterbirds in the tradi-
tional healthcare system: an assessment of biodiversity—
cultural linkages in Eastern Khyber Pakhtunkhwa,
Pakistan. J Ethnobiol Ethnomed [Internet]. [18(1):57.
[accessed 2024 Mar 30]. 10.1186/S13002-022-00554-4.

Rai KKS. 2006. Cultural values of wetlands in biodiversity
conservation in Nepal. Wetl Sci [Internet]. 4. [place
unknown]; p. 87-90. doi: https://www.scopus.com/
inward/record.uri?eid=2-s2.0-33748423900&partnerID=
40&md5=29310bf89260c1571df47283b221d3a7.

Ramsar. 1971. Convention on wetlands of international
importance especially as waterfowl habitat. Ramsar:
Irén.

R Core Team. 2024. R: a language and environment for
statistical computing [Internet]. https://www.r-project.
org/.

Redman CL, Grove JM, Kuby LH. 2004. Integrating social
science into the long-Term ecological research (LTER)
network: social dimensions of ecological change and
ecological dimensions of social change. Ecosystems. 7
(2):161-171. doi: 10.1007/s10021-003-0215-z.

Reyes-Garcia V, Camara-Leret R, Halpern BS, O’Hara C,
Renard D, Zafra-Calvo N, Diaz S. 2023. Biocultural
vulnerability exposes threats of culturally important
species. Proc Natl Acad Sci U S A. 120(2). doi: 10.
1073/pnas.2217303120.

Roll U, Feldman A, Novosolov M, Allison A, Bauer AM,
Bernard R, Béhm M, Castro-Herrera F, Chirio L,
Collen B, et al. 2017. The global distribution of tetrapods
reveals a need for targeted reptile conservation. Nat Ecol
Evol. 1(11):1677-1682. doi: 10.1038/s41559-017-0332-2.

Rozzi R. 2019. jChovinismo taxonémico, no mas!
Antidotos de Hume, darwin y la ética biocultural.
Environ  Ethics.  41(S3):73-112.  doi:  10.5840/
enviroethics201941supplementi34.

Sault N. 2018. Special issue on ethics in ethnobiology con-
dors, water, and mining: heeding voices from Andean
communities. Ethnobiol Lett. 9(1):13-29. doi: 10.14237/
€bl.9.1.2018.1079.

Sault N. 2020. Bird stories from Latin America: lessons on
change and adaptation. Ethnobiol Lett. 11(2):58-68. doi:
10.14237/ebl.11.2.2020.1689.

Shen S, Wilkes A, Qian J, Yin L, Ren ], Zhang F. 2010.
Agrobiodiversity and biocultural heritage in the Dulong
Valley, China. Mt Res Dev [Internet]. 30(3):205-211.
doi: 10.1659/MRD-JOURNAL-D-09-00085.1.

Spottiswoode CN, Begg KS, Begg CM. 2016. Reciprocal
signaling in honeyguide-human mutualism. Sci (80-)
[Internet]. [353(6297):387-389. [accessed 2023 Jun 7].
10.1126/science.aaf4885.

Strang V. 2023. Listening to the river: representing non-
human needs and interests in debates about water gov-
ernance and management. River Res Appl [Internet]. 40
(9):1698-1709. doi: 10.1002/rra.4137.

Tarakini T, Guerbois C, Wencelius J, Mundy P, Fritz H.
2018. Integrating local ecological knowledge for water-
bird conservation: insights from Kavango-Zambezi
transfrontier conservation area, Zimbabwe. Trop


https://doi.org/10.3368/er.28.3.266
https://doi.org/10.1007/s10745-023-00455-4
https://doi.org/10.1111/GCB.14571
https://doi.org/10.1093/biosci/biac053
https://www.mdpi.com/2071-1050/12/18/7320
https://www.mdpi.com/2071-1050/12/18/7320
https://doi.org/10.3389/fcosc.2023.1215967
https://doi.org/10.1136/BMJ.N71
https://doi.org/10.1016/j.geoforum.2017.11.011
https://doi.org/10.3390/su11071978
https://doi.org/10.3390/su11071978
https://doi.org/10.1016/J.AGEE.2022.108250
https://doi.org/10.3167/nc.2017.120301
https://doi.org/10.3167/nc.2017.120301
https://doi.org/10.1007/s10745-009-9237-2
https://doi.org/10.1007/s10745-009-9237-2
https://doi.org/10.5751/ES-10283-230343
https://doi.org/10.5751/ES-10283-230343
https://doi.org/10.2305/IUCN.CH.2023.PARKS-29-1MBQ.en
https://doi.org/10.2305/IUCN.CH.2023.PARKS-29-1MBQ.en
https://doi.org/10.1186/S13002-022-00554-4
https://www.scopus.com/inward/record.uri?eid=2-s2.0-33748423900%26partnerID=40%26md5=a9310bf89260c1571df47283b221d3a7
https://www.scopus.com/inward/record.uri?eid=2-s2.0-33748423900%26partnerID=40%26md5=a9310bf89260c1571df47283b221d3a7
https://www.scopus.com/inward/record.uri?eid=2-s2.0-33748423900%26partnerID=40%26md5=a9310bf89260c1571df47283b221d3a7
https://www.r-project.org/
https://www.r-project.org/
https://doi.org/10.1007/s10021-003-0215-z
https://doi.org/10.1073/pnas.2217303120
https://doi.org/10.1073/pnas.2217303120
https://doi.org/10.1038/s41559-017-0332-2
https://doi.org/10.5840/enviroethics201941supplementi34
https://doi.org/10.5840/enviroethics201941supplementi34
https://doi.org/10.14237/ebl.9.1.2018.1079
https://doi.org/10.14237/ebl.9.1.2018.1079
https://doi.org/10.14237/ebl.11.2.2020.1689
https://doi.org/10.14237/ebl.11.2.2020.1689
https://doi.org/10.1659/MRD-JOURNAL-D-09-00085.1
https://doi.org/10.1126/science.aaf4885
https://doi.org/10.1126/science.aaf4885
https://doi.org/10.1002/rra.4137

14 P. ARANEDA ET AL.

Conserv Sci [Internet]. [11:194008291880381.[accessed
2022 Jan 14]. 10.1177/1940082918803810.

Teng6 M, Austin BJ, Danielsen F, Ferndndez-Llamazares A.
2021. Creating synergies between citizen science and
indigenous and local knowledge. Bioscience [Internet].
[71(5):503-518. [accessed 2024 May 2]. 10.1093/biosci/
biab023.

Tengd M, Brondizio ES, Elmgqvist T, Malmer P,
Spierenburg M. 2014. Connecting diverse knowledge
systems for enhanced ecosystem governance: the multi-
ple evidence base approach. Ambio [Internet]. [43
(5):579-591. [accessed 2023 Apr 5]. 10.1007/s13280-
014-0501-3.

Tengo M, Hill R, Malmer P, Raymond CM, Spierenburg M,
Danielsen F, Elmqvist T, Folke C. 2017. Weaving knowl-
edge systems in IPBES, CBD and beyond - lessons
learned for sustainability. Curr Opin Environ Sustain.
26-27:17-25. doi: 10.1016/j.cosust.2016.12.005.

Thornton SA, Setiana E, Yoyo K, Harrison ME, Page SE,
Upton C, Page SE, Upton C. 2020. Towards biocultural
approaches to peatland conservation: the case for fish
and livelihoods in Indonesia. Environ Sci Policy [Internet].
114:341-351. doi: 10.1016/j.envsci.2020.08.018.

Tidemann S, Gosler AG. 2010. Ethno-ornithology: birds, indi-
genous peoples, culture and society. London: Earthscan.
Valasiuk S, Giergiczny M, T Z, Klimkowska A, Angelstam P.
2018. Conservation of disappearing cultural landscape’s
biodiversity: are people in Belarus willing to pay for wet
grassland restoration? Wetl Ecol Manag [Internet]. 26

(5):943-960. doi: 10.1007/s11273-018-9622-y.

Valencia-Aguilar A, Cortés-Goémez AM, Ruiz-Agudelo CA.
2013. Ecosystem services provided by amphibians and
reptiles in neotropical ecosystems. Int J Biodivers Sci
Ecosyst Serv Manag [Internet]. [9(3):257-272. [accessed
2023 Nov 25]. 10.1080/21513732.2013.821168.

Verzijl A, Quispe SG. 2013. The system nobody sees: irri-
gated wetland management and alpaca herding in the
Peruvian Andes. Mt Res Dev. 33(3):280. doi: 10.1659/
mrd-journal-d-12-00123.1.

Vidal O, Brusca RC. 2020. Mexico’s biocultural diversity in
peril. Rev Biol Trop [Internet]. 68(2):669-691. https://
www.scopus.com/inward/record.uri?eid=2-s2.
0-85084820547 &partnerID=40&md5=
f2alb2aabbe252a0e520f70d35fa526b.

Villalba U. 2013. Buen Vivir vs development: a paradigm
shift in the Andes? Third World Q [Internet]. [34

(8):1427-1442. [accessed 2024 Apr 5]. 10.1080/
01436597.2013.831594.

Wall ], Lukawiecki ], Young R, Powell L, McAlvay A,
Moola F. 2023. Operationalizing the biocultural perspec-
tive part II: a review of biocultural action principles
since the declaration of belém. Environ Sci Policy.
150:103573. doi: 10.1016/j.envsci.2023.103573.

Wehi PM, Lord JM. 2017. Importance of including cultural
practices in ecological restoration. Conserv Biol
[Internet]. 31(5):1109-1118. doi: 10.1111/cobi.12915.

Wengerd N, Gilmore MP. 2022. A biocultural
approach to navigating conservation trade-offs
through participatory methods. Ecol Soc [Internet].
[27(3): [accessed 2024 Mar 30]. 10.5751/ES-13273-
270343.

Wenny DG, Tl D, Johnson MD, Kelly D, Sekercioglu H,
C TD, Whelan CJ. 2011. The need to quantify ecosystem
services provided by birds. Auk. 128(1):1-14. doi: 10.
1525/auk.2011.10248.

Whelan CJ, Wenny DG, Marquis RJ. 2008. Ecosystem
services provided by birds. Ann N Y Acad Sci. 1134
(1):25-60. doi: 10.1196/annals.1439.003.

Wolverton S, Nolan JM, Ahmed W. 2014. Ethnobiology,
political ecology, and conservation. ] Ethnobiol
[Internet]. 34(2):125-152. doi: 10.2993/0278-0771-34.
2.125.

WWE. 2024. Living planet report 2024. A system in peril
[Internet]. Gland, Suiza. https://wwfes.awsassets.panda.
org/downloads/informe_planeta_vivo_2024-completo.
pdf.

Zanotti L. 2018. Biocultural approaches to conservation:
water sovereignty in the Kayapdé Lands. In:
Ricardo Rozzi Roy H. May Jr, F. Stuart Chapin III,
Francisca Massardo, Michael C. Gavin I, rene J. Klaver,
Anibal Pauchard, Martin A. Nufez, Daniel Simberloff,
editors. From biocultural homog to biocultural conserv
a concept framew to reorient soc towar sustain life
[internet]. Vol. Ecology an. place unknown: Springer
Cham; p. 343-359. [accessed 2023 Apr 25]. 10.1007/
978-3-319-99513-7_22.

Zuckerman MK, Martin DL. 2016. Introduction: the
development  of  biocultural  perspectives  in
anthropology. New Dir Biocultural Anthropol
[Internet]. [place unknown]: John Wiley & Sons, Ltd;
[7-26.  [accessed 2023 Nov 22]. 10.1002/
9781118962954.CH1.


https://doi.org/10.1177/1940082918803810
https://doi.org/10.1093/biosci/biab023
https://doi.org/10.1093/biosci/biab023
https://doi.org/10.1007/s13280-014-0501-3
https://doi.org/10.1007/s13280-014-0501-3
https://doi.org/10.1016/j.cosust.2016.12.005
https://doi.org/10.1016/j.envsci.2020.08.018
https://doi.org/10.1007/s11273-018-9622-y
https://doi.org/10.1080/21513732.2013.821168
https://doi.org/10.1659/mrd-journal-d-12-00123.1
https://doi.org/10.1659/mrd-journal-d-12-00123.1
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85084820547%26partnerID=40%26md5=f2a1b2aabbe252a0e520f70d35fa526b
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85084820547%26partnerID=40%26md5=f2a1b2aabbe252a0e520f70d35fa526b
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85084820547%26partnerID=40%26md5=f2a1b2aabbe252a0e520f70d35fa526b
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85084820547%26partnerID=40%26md5=f2a1b2aabbe252a0e520f70d35fa526b
https://doi.org/10.1080/01436597.2013.831594
https://doi.org/10.1080/01436597.2013.831594
https://doi.org/10.1016/j.envsci.2023.103573
https://doi.org/10.1111/cobi.12915
https://doi.org/10.5751/ES-13273-270343
https://doi.org/10.5751/ES-13273-270343
https://doi.org/10.1525/auk.2011.10248
https://doi.org/10.1525/auk.2011.10248
https://doi.org/10.1196/annals.1439.003
https://doi.org/10.2993/0278-0771-34.2.125
https://doi.org/10.2993/0278-0771-34.2.125
https://wwfes.awsassets.panda.org/downloads/informe_planeta_vivo_2024-completo.pdf
https://wwfes.awsassets.panda.org/downloads/informe_planeta_vivo_2024-completo.pdf
https://wwfes.awsassets.panda.org/downloads/informe_planeta_vivo_2024-completo.pdf
https://doi.org/10.1007/978-3-319-99513-7_22
https://doi.org/10.1007/978-3-319-99513-7_22
https://doi.org/10.1002/9781118962954.CH1
https://doi.org/10.1002/9781118962954.CH1

	Abstract
	Abstract
	1.  Introduction
	2.  Methods
	2.1.  Literature review
	2.2.  Data analyses

	3.  Results
	3.1.  Spatio-temporal and discourse analyses
	3.2.  Taxonomic and ecosystemic distribution of biocultural studies
	3.3.  Approaches to biocultural conservation of wetland birds

	4.  Discussion
	4.1.  Spatio-temporal analyses
	4.2.  Biocultural conservation discourses
	4.3.  Taxonomic and ecosystem representation
	4.4.  Policy and management implications

	5.  Conclusion
	Disclosure statement
	Funding
	References

