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resumo 
 

 

A região amazônica brasileira abriga mais de 400 Terras 
Indígenas, o que representa 98.25% das Terras Indígenas do 
Brasil. Existe uma estreita associação entre biodiversidade e 
populações locais e indígenas na paisagem amazônica, o que 
favoreceu o aumento em larga escala da resiliência desses 
sistemas sócioecológicos.Existe uma relação intrínseca entre os 
indígenas com o meio ambiente e território consolidado pelo 
conhecimento tradicional do meio ambiente.  O acesso ao 
conhecimento ecológico tradicional de sociedades tradicionais, 
assim como pesquisas participativas tem sido usadas para 
identificar áreas de relevância cultural e ambiental para estas 
populações. Esta investigação tem o objetivo de acessar o 
conhecimento dos recursos naturais e práticas de manejo do 
território, avaliando as interações entre vulnerabilidades 
socioambientais e conservação da biodiversidade em uma 
comunidade indígena na Amazônia Brasileira. O trabalho de 
campo foi desenvolvido numa das comunidades indígenas 
peretencentes à Terra Indígena São Marcos em Roraima (Brasil). 
A comunidade Nova Esperança é habitada por indígenas das 
culturas Wapixana, Macuxi e Taurepang. Estas culturas também 
estão presentes na Venezuela e na Guiana, países que fazem 
fronteira com o Brasil no Estado de Roraima. Foram realizadas 39 
entrevistas semi-estruturadas com representantes das famílias da 
comunidade. Também foram realizadas cinco entrevistas com 
pessoas chaves sobre o conhecimento etnoecológico de fauna e 
flora. Os dados das entrevistas foram analisados 
quantitativamente e qualitativamente. Também foi realizado 
sucintamente o perfil dos moradores da comunidade e foram 
investigados possíveis relações entre o conhecimento e aspectos 
socioculturais. Os entrevistados reconheceram espécies de fauna 
e flora, bem como detalharam conhecimento informal sobre 
aspectos biológicos destas espécies e do manejo do território. As 
principais atividade de manejo identificadas foram caça, pesca, 
coleta de recursos florestais e atividades agrícolas de uso do 
solo, como por exemplo o manejo do fogo. Os principais 
problemas socioambientais enfrentados pela população foram 



fogo, lixo, desmatamento e problemas relacionados com água. 
Além disso, foram identificados possíveis motivos para o 
sentimento de insegurança dos moradores e foram apontadas a 
crise social e política na Venezuela, bem como a proximidade da 
comunidade com a rodovia BR 174. Áreas de manejo dos 
recursos e áreas de importância ecológica foram apontadas 
através do etnomapa, e a relação destas atividades com o meio 
ambiente, assim como seus aspectos culturais, pode ser 
visualizada através calendário socioecológico. Os entrevistados 
demostraram possuir um conhecimento dos recursos locais, bem 
como do uso do território.  As informações compiladas neste 
estudo reforçam que o uso do conhecimento ecológico tradicional 
no planejamento de gestão do território são impressíndiveis para 
identificar as necessidades, vulnerabilidades e potencialidades 
das comunidades dentro de uma Terra Indígena. A utilização 
destes resultados em conjunto com estudos realizados nas outras 
comunidades da Terra Indígena São Marcos pode facilitar a 
identificação de implicações políticas práticas e recomendações 
para futuras iniciativas de fortalecimento da cultura local de 
manejo dos recursos. 
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abstract 

 
The Brazilian Amazon houses more than 400 Indigenous Lands 
(IL) which represents 98.25% of Brazilian IL’s. In this biome, the 
biodiversity is strongly associated with indigenous and traditional 
communities, which have contributed to increasing social-
ecological resilience on larger scales to these social-ecological 
systems. To indigenous and traditional groups exist an intrinsic 
relationship with the environment and the territory based on 
traditional environmental knowledge and local attachment. Access 
to the Traditional Ecological Knowledge (TEK) from these 
societies, as well as researches based on participatory tools, has 
been used to identify areas of environmental and sociocultural 
relevance for Indigenous and local groups. This research, through 
an ethno-environmental diagnosis, aims to investigate the 
knowledge about natural resources and land-use practices in an 
indigenous community in Brazilian Amazon, assessing the 
interactions between socio-environmental vulnerabilities and 
biodiversity conservation. The survey was conducted in only one 
community in São Marcos Indigenous Land (SMIL), Roraima 
State, Brazil. The community, Nova Esperança, is populated by 
Makushi, Wapishana, and Taurepang indigenous cultures. These 
are present in Venezuela and Guyana, countries which make a 
border with Brazil in Roraima. Thirty-nine interviews were 
conducted and five key interviewees were selected to identify the 
fauna and flora’s ethnoecology. The data extracted from the 
interviews were analyzed qualitatively and quantitatively. The 
profiles of the interviewees of the studied community were 
investigated and measured succinctly. It was also sought to 
investigate possible relations between TEK and the sociocultural 
aspects of the indigenous community. Interviewees shared 
detailed informal knowledge of the significant biological and 
ecological aspects of land use. Fauna and flora species were 
recognized by interviewees. Hunt, fishing, forest resources 
gathering, and harvest are the main management activities 
practiced by households. The main socio-environmental 
challenges identified were fire, waste, deforestation, and water 
problems. Also, they recognize sources for unsafe feelings, which 



the main citations were Venezuelan sociopolitical crisis and 
proximity to BR 174 roadway. The socioecological calendar and 
land use ethno-map indicated the use of territory, management 
process, and its relationship with the environment and seasons. 
The interviewees demonstrated the local resources and 
landscape knowledge. The information compiled in this study 
corroborates the use of TEK in land management planning to 
identify vulnerabilities, needs, and potentialities of communities in 
an Indigenous Land. Application of these results with other 
researches in SMIL can facilitate the identification of several 
practical policy implications and recommendations for futures 
resource management and strengthening of local cultural 
initiatives. 
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1. Introduction 

1.1. Background 

Brazil stands amongst the most culturally and biologically biodiverse countries in the 

world. The Amazon biome covers about 50% of the Brazilian territory. The Brazilian 

Amazon represents 23% of the total Amazon territory, encompassing 424 Indigenous 

Lands (IL), or 98.25% of the Brazilian IL (ISA). IL plays a vital role in preventing 

deforestation and forest degradation (Soares-Filho et al. 2010; Schwartzman et al. 

2013). The high Amazonian biodiversity and varied ecological systems are strongly 

associated with the presence of indigenous and traditional communities since they can 

promote socio-ecological resilience on larger scales  (Blackman et al. 2017; Schleicher et 

al. 2017).  

The indigenous land rights were only recognized by the Brazilian Constitution in 1988, 

in its Article 231, 8º Title : Da Ordem Social, and 8º Chapter: Dos Índios (Brasil 1988). 

“Art. 231. São reconhecidos aos índios sua organização social, costumes, 

línguas, crenças e tradições, e os direitos originários sobre as terras que 

tradicionalmente ocupam, competindo à União demarcá-las, proteger e fazer 

respeitar todos os seus bens.” (Brasil 1988) 

In 2007, another legislation was created, the Decree n.º 6040, which established the 

National Policy for the Sustainable Development of Traditional Peoples and 

Communities (Brasil 2007). This decree recognized the traditional territory as a 

condition of their cultural, social, religious, ancestral, and economic reproduction, by 

using knowledge, innovations, and practices generated and transmitted through the 

generations. Lastly, in 2012, it was implemented the Brazilian Policy for Territorial and 

Environmental Management of Indigenous Lands (Política Nacional de Gestão Territorial 

e Ambiental em Terras Indígenas – PNGATI), the leading legal instrument with guidelines 

for territorial and environmental management of indigenous lands. This federal 

document aimed to “ensure and promote the protection, recovery, conservation and 

sustainable use of natural resources in Indigenous reserves and territories and lands. It 



 

2 

 

 

also aims to ensure the integrity of indigenous assets, improve quality of life and 

guarantee that the current and future generations of indigenous peoples are fully 

capable of physical and cultural reproduction, respecting their socio-cultural autonomy” 

(Brasil 2012).  

In agreement with this document, in the 2nd Article report, the ethno-mapping and 

ethno-zoning are mechanisms for planning actions for the protection, conservation and 

use of the environment, environmental resources and biodiversity in different 

Indigenous Lands in Brazil: 

“Art. 2. Ethno-mapping and ethno-zoning are tools for the territorial and 

environmental management of indigenous lands.  

Sole paragraph: For the purposes of this Decree, the following are considered 

as: 

I – Ethno-mapping: participatory mapping in areas of environmental, socio-

cultural and productive relevance for indigenous peoples, based on their 

knowledge; and 

II – Ethno-zoning: participatory planning instrument aimed at categorising 

areas of environmental, socio-cultural and productive relevance for indigenous 

peoples, developed from ethno-mapping” (Brasil 2012). 

The ethno-mapping and ethno-zoning provide the basis for other Indigenous Land 

Management tool: The Territorial Management Plans of Indigenous Territories (Planos 

de Gestão Territorial e Ambiental de Terras Indígenas - PGTAs)  (FUNAI and CGGAM 

2013). The PGTAs should reflect indigenous aspirations and perspectives regarding their 

future. They are channels of dialogue with the indigenous people, the State, the civil 

society organisations and the international cooperation (Oliveira 2020). These plans are 

collectively built by indigenous and their partners, and they should express the 

leadership, autonomy and self-determination of peoples in the negotiation and 

establishment of internal and external agreements that strengthen the management, 

protection and territorial control (FUNAI and CGGAM 2013). 

The PGTAs play an important role in the PNGATI’s arrangement, and according to the 

legal norm, for each IL it is necessary to draw a PGTA. Some of the indigenous cultures 

already have their PGTA elaborated and published, for example: “Plano de Vida dos 
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povos e organizações indígenas do Oiapoque” (2009); “Paumari do Rio Tapauá, TI 

Paumari do Cuniuá e dos lagos Manissuá e Paricá – Amazonas” (2010); “Aragwaksá, 

Plano de Gestão Territorial do povo Pataxó – Barra Velha e Aguas Belas” (2012); “Gestão 

Territorial e Ambiental na TI Guarani de Bacuí” (2016); “Plano de Gestão Territorial e 

Ambiental Jaminawa e Manchineri, TI Mamoadate” (2016); “Plano de Gestão Territorial 

e Ambiental Volta Grande do Xingu: Terras Indígenas Paquiçamba, Arara da Volta 

Grande do Xingu e Área Indígena Juruna do Km 17” (2018); “MARANTAPA Xapo: Plano 

de Gestão Territorial e Ambiental Parakanã - TI Apyterewa” (2018); “Plano de Gestão 

Territorial e Ambiental Terra Indígena Yanomami” (2019). Each PGTA reflects the 

cultural identity of the indigenous people and their relationship with the land, so it 

entails adaptation strategies to deal with the new scenarios that are usually emerging 

(Comandulli 2016). 

The United Nations Declaration on the Rights of Indigenous Peoples states that land and 

resources establish a fundamental basis for the protection of indigenous peoples’ rights 

(United Nations 2008). Around the world, indigenous communities continue to cultivate 

and sustain Indigenous knowledge systems developed from careful long-term 

observation of environmental processes (David-Chavez and Gavin 2018). Indigenous 

peoples developed an intrinsic relationship with the environment and the territory, they 

linked to the land as their main source of survival, and as an essential element for the 

preservation of their culture and distinctive ethnicities (Bolaños 2011; Lam 2014).  

However, the territorial delimitation has forced indigenous peoples to appropriate a 

new paradigm of territoriality with direct implications for their traditional ways of life 

and survival (Comandulli 2016; Araújo et al. 2019). The concept of land for these 

communities relates to attachment and identification to where they live, which is 

inherent in each community (Paiola and Tomanik 2002). There is often a strong 

association between each indigenous group and its territory, based on traditional 

environmental knowledge and local attachment, known as territoriality (Little 2002).  

Despite the progress in public policies and the significant advances in indigenous rights, 

the process of land demarcation in Brazil is slow. The procedure of indigenous land 
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demarcation has seven steps according to Decree Nº 1.775/96 (Brasil 1996) and is 

managed by Federal Agency for Indigenous People (Fundação Nacional do Índio / 

FUNAI): 

1. Studies of identification: This study, coordinated by an anthropologist appointed 

by FUNAI, will carry out additional studies of ethno-historical, sociological, 

juridical, cartographic and environmental natures, as well as a land survey.  

2. FUNAI approval and published in the Federal Government’s official publication 

(Diário Oficial da União – DOU) and in the State’s official publication where the 

future IL will be located. 

3. Disputes: This is the opportunity for States, Municipalities, or any other interested 

party to challenge the demarcation procedure, within the period of 90 days from 

the publication, requesting and presenting evidence that may establish 

indemnity or point out defects in the technical report. The FUNAI has 60 days to 

give an opinion on the reasons of the interested parties and hand over the 

process to the Ministry of Justice. 

4. Declarations of limits of the IL 

5. Physical demarcation 

6. Homologation: the demarcation procedure must be submitted to the President of 

the Republic for homologation by decree. 

7. Registration: The Indigenous Land, demarcated and approved, will then be 

registered, within a maximum of 30 days after homologation, in the notary of 

the correspondent judicial district and in the Office of Patrimony of the Union 

(Secretaria de Patrimônio da União – SPU). 

In spite of demarcation, there are many conflicts in Brazilian Indigenous Lands, including 

illegal logging, fishing, and mining activities. Also, legal activities are competing for land-

use, deriving from the economic expansion (Costanti and Nogueira 2018). The guarantee 

of territorial rights is fundamental to indigenous people and environmental 

conservation. Land use researches focusing on communities, in their Traditional 
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Ecological Knowledge (TEK) are essential to reflect the reality of indigenous people, their 

needs, and yearnings. 

My curiosity about the relationship between indigenous group and nature originated 

when I worked giving classes to an indigenous community in my town. After I worked as 

Socio-environmental analyst in Xingu basin, with indigenous groups affected by the 

construction of the Belo Monte hydroelectric plant. In these opportunities, I had the 

chance to learn and to reflect about their worldview, culture and identity. Inspired by 

this source of knowledge I felt the need to contribute in some way with these peoples. 

Hence, this investigation was a useful opportunity to experience about indigenous and 

nature connections. 

1.2. Objectives 

The main goal of this research is to understand the knowledge about natural resources 

and land-use practices in an indigenous community, through an ethno-environmental 

diagnosis, assessing the interactions between socio-environmental vulnerabilities and 

biodiversity conservation. The work presented here was based on data collected in 

February to April 2018 and evaluated later. This thesis summarizes three manuscripts, 

each of it focused on a specific research goal: 

• To identify the central socio-environmental pressures recognized by the 

indigenous community and its relationship between social and cultural aspects 

(Chapter 4). 

• To demonstrate the community’s knowledge about natural resources (fauna and 

flora) and managed areas in the locality, and to evaluate which sociocultural 

aspects can influence the management of those areas (Chapter 5). 

• To identify land use, priority sites, and main land management practices using 

participatory tools (Chapter 6). 
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Each chapter presented corresponds to a manuscript that will be submitted to scientific 

journals in the near future. This justifies the following chapters’ structure which at times 

shares common sections, such as the study area and the population description.  

1.3. Thesis outline 

This thesis is divided into seven chapters, including this Introduction. This first chapter 

concerns the general introduction and goals of this thesis. Chapter 2 reviews 

interdisciplinary literature, which establishes the conceptual basis for this research: the 

Traditional Ecological Knowledge (TEK), socio-environmental vulnerabilities, ecological 

calendar, and land use in indigenous territories. Chapter 3 presents the methodological 

approach of this research.  Chapter 4 exposes the first manuscript of this thesis. In this 

chapter I investigate the main vulnerability noticed by the community, just as the 

relationship between social and cultural aspects and those vulnerabilities. Chapter 5 

examines the relation between sociocultural factors and TEK, regarding natural 

resources and the land managed activities from community territory. Chapter 6 

illustrates the TEK about the territory, through the socio-ecological calendar and land 

use ethnomap in an indigenous community. Finally, chapter 7 presents a general 

discussion about the main findings of this research, discussing the main opportunities 

detected in the previous sections and identifying ways for moving forward.  Moreover, 

the thesis concludes with practical contributions for the community, as well as 

opportunities for future research. 
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2. Conceptual Framework 

2.1. Traditional Ecological Knowledge 

When people and human groups have a lifestyle or work closely with nature, they often 

develop specific ecological knowledge (Berkes et al. 2000a). Many social groups, such as 

indigenous, fishers, aboriginals, rural people, etc., have significant local, collective and 

dynamic ecological knowledge, safeguarding a high biological and cultural diversity in 

their territories (Toledo and Barrera-Bassols 2009). This knowledge means experience 

acquired over years of interactions with the environment (Inglis 1993), and is called 

Traditional Ecological Knowledge (TEK). 

The intellectual basis of TEK research can be found in anthropology and ethnobiology, 

and the term TEK came into widespread use in the 1980s, in addition to ecology, the 

study of traditional knowledge is valued in several fields (Berkes 1993).  According to 

Berkes (2012), the TEK is “a cumulative body of knowledge, practice, and belief, evolving 

by adaptive processes and handed down through generations by cultural transmission, 

about the relationship of living beings (including humans) with one another and with 

their environment.” It is usual to identify different perspectives in the literature on what 

constitutes TEK. For instance, to Usher (2000), TEK is “all types of knowledge about the 

environment derived from the experiences and traditions of a particular group of 

people”. To Huntington (2000) is knowledge acquired through extensive and long-term 

observation of an area or species and passed down through generations. The Berkes 

definition covers several key attributes of TEK as consisting of biophysical observation, 

skills and technologies of resource use and management, social relationships, and 

cultural worldviews. It is long-standing and transferred from one generation to the next; 

within the processes of transmission, the body of knowledge is usually adapted and 

amended by new observations and practices; and TEK represents an entity of local 

knowledge and practices of a specific group, in a specific location (Berkes et al. 2000a). 

Another term has been used to refer to the local knowledge of indigenous populations 

- Indigenous Knowledge (IK). According to Dudgeon and Berkes (2003), there are 
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differences in the use of terms IK and TEK. IK can be used as a synonym for traditional 

knowledge, which recognizes that traditions are not static but continually changing and 

evolving, as cultural groups innovate, borrow and adapt their traditions to changing 

circumstances. Moreover, other expressions can be regarded as Local Ecological 

Knowledge (LEK). Similar to TEK, the LEK is the cumulative knowledge derived from the 

interaction of individuals in a population with the environment acquired by living with 

the biological resources they use (Olsson and Folke 2001). The term LEK is usually used 

to knowledge associate to fishermen, rural communities, ribeirinhos (riverside dwellers) 

and extrativistas (rubber tappers and other gatherers types), among others. However, 

it is very usual to be considered the terms IK, TEK and LEK synonyms. 

For the purpose of this thesis, in spite of the focus is on the indigenous people, I adopted 

the name TEK because its focuses explicitly not only upon the social patterns of 

relationship within the culture under study and those within the ecosystem, but also 

upon the patterns of connection between the two (Dudgeon and Berkes 2003). This also 

reinforces a link between TEK and landscape management and, therefore, land 

management and governance practices of indigenous communities. In addition, to date, 

much research and literature have widely used the concept and the term TEK. It is 

common practice to use the same term for searching through literature and conducting 

the analysis. 

It is important to understand the meaning of “traditional”. This word does not represent 

static or of the past, TEK is a system of knowledge that is adaptive to changes and thus 

has an embedded mechanism for future adaptation (Berkes 2012). This is because, in 

developing over long periods of time in close relationship to the land and natural 

resources, TEK has by necessity developed through adaptation to local conditions. The 

local knowledge of the environment and resource management is the result of trial-and-

error experiments and observations over many generations of people living in a 

particular habitat (Gragson and Blount 1999). As the environment changes, knowledge 

also changes, because it is dynamic, and the local and traditional populations currently 

face challenges to their existence that lead them to adapt their skills. These challenges 
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include responding to changes that have been introduced in or imposed on their 

territories, such as climate change (e.g. Berkes and Jolly 2002) or adaptation to natural 

resource management (e.g. Mistry et al. 2016) for example. Yet, by studying Bedouin 

communities in southern Egypt, Briggs et al. (2007) found that Indigenous knowledge is 

“provisional, dynamic and evolutionary, and a key part of this process is the acquisition 

of knowledge from outside the community.” It is of interest to my research since the 

crucial role of external influences is taken, so the dynamic process of knowledge is 

allowed. However, while TEK adapts to social and ecological changes over time, its 

conservation is important, as this knowledge maintains the legacy of practices as well as 

the livelihoods and culture that sustain traditional communities’ survival and 

contributions to biodiversity (Toledo et al. 2003). 

Several pieces of research have proposed a number of approaches of TEK to describe 

species list, to find medicines, food source, land use, and it has contributed to a wide 

range of ecosystem goods and services. Furthermore, it can also provide insight into 

how local ecosystems were in the past, as it is older than most monitoring systems 

(Ramstad et al. 2007).  In consequence, TEK is vital for sustaining indigenous people’s 

livelihood, cultural identity, and empowerment, as this knowledge is a solid base that 

helps them in the case of unexpected events. The TEK research is that it must be 

collaborative and participatory, with local communities and outside researchers co-

producing relevant knowledge for on-the-ground adaptation to environmental 

problems outlined by the community members themselves (Nakashima et al. 2012; 

Berkes 2012).  

Integrated studies of coupled human and natural systems reveal new and intricate 

patterns and processes not evident when studied by social or natural scientists 

separately (Liu et al. 2007). In addition, global evidence has demonstrated a clear 

overlap of areas with high linguistic and cultural diversity with areas of high biological 

diversity (Maffi 2005; Garnett et al. 2018). This highlights the benefits of indigenous 

populations, and consequently their associated TEK, for the conservation of biodiversity 

in their territories. To Gavin et al. (2015), ), biocultural approaches in conservation 
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studies, management, and governance are an alternative and entirely practical 

approach to addressing the accelerated loss of biological and cultural diversity. 

Therefore, TEK provides a substantive base of understanding about changing 

ecosystems that coarse scientific data struggle to achieve, while also retaining the 

adaptive capacity for challenges such as climate change (Gadgil et al. 1993). The 

biocultural diversity has been included as a theme in the action plans of UNESCO, the 

Convention on Biological Diversity (CBD), and the International Union for Conservation 

of Nature (IUCN) to better understand, work with, and support the interaction of 

conservation with local knowledge, language, and culture (Persic and Martin 2008). As 

one of the alternative approaches to conservation programs, consulting local people and 

integrating TEK in the strategies has become a useful tool to ensure local communities' 

livelihoods (Usher 2000; Velázquez-Rosas et al. 2018). 

In this research, I focused on different aspects of TEK in an indigenous community in the 

Brazilian Amazon that is important for assessing their social and ecological relevance in 

indigenous land planning. In the next sections, I discussed Land Management, Socio-

environmental Vulnerabilities, and Ecological Calendars. These issues permeate the 

subjects addressed in Chapters 4, 5, and 6. 

2.2. Land management 

The use and management of nature are carried out through human history in different 

sites of the world (Toledo and Barrera-Bassols, 2009). Humans interacted with their 

environments in a variety of ways, such as agriculture, fire management, plant and 

animal domestication, hunt, shifting cultivation, etc. (Anderson 2011). This becomes 

more evident when I speak of indigenous and traditional populations. The TEK has co-

evolved with the ecological specifics of the territorial and landscape contexts in ways 

that enable the sustainable reproduction of the local subsistence, development, and 

socio-cultural diversity (Maffi 2005). And traditional communities establish relationships 

with the local environment and as their territory. 
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My thesis was developed in a community in the Brazilian Amazon region, so I'm looking 

for Latin American authors to conceptualize “territory”. The concept of territory was 

been discussed by researchers from social sciences, mainly geographers, and it refers to 

power, space, and locality (Sandoval et al. 2017). The territories have a dynamic nature 

(Escobar 2008), because they are built by the relationships between individuals and 

social groups, their territorialities being defined by this interaction. To Haesbaert (2004), 

territory is understood as the space appropriated and resigned by the power relations 

established by the various social dimensions. And Santos (2006) states that territory is 

not only geographical space, but also identity, place of work, residence, and ritual. To 

Diegues (2004a), in an ethnoecological perspective, says that territory, beyond a portion 

of land, is also where social relationships among community members may happen and 

cultural practices are carried out. Additionally, to traditional communities the notion of 

territory is manifested through attachment and identification to the place they inhabit 

and, in this way, they are distinguished from other groups (Paiola and Tomanik 2002).  

In fewer words, these concepts can be considered under the viewpoint where the 

territory is originating from cultural and social identity, ecological interactions, and 

political-administrative power relations. 

There are different ways of building the territory in traditional communities, for Little 

(2002), territory is created from territoriality, which is how the social group holds, uses 

or identifies with an environment, making it part of its own territory. Every landscape 

reflects the history and culture of the people who inhabit it (Kimmerer and Lake 2001). 

But the livelihood from the indigenous people, historically, does not fit in a delimited 

space, in areas with limited natural resources. This new perspective reflects on 

traditional ways of life, cultural and physical of these populations (Comandulli 2016). 

Lowland indigenous groups depend on forest resources for a variety of livelihood 

activities, including hunting, forest product collection, and shifting cultivation (Gray et 

al. 2008). The natural resource management tends to be site-specific (Castella et al. 

2007), there is a strong belief that much can be learned from Indigenous populations to 

effectively manage forests sustainably (Berkes 2012). There are great variations in 
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indigenous land use that arise in part from contextual and historical factors, as 

emphasized by many small-scale case studies of indigenous land use (Gray et al. 2008). 

According to Oliveira (2006), the indigenous nominate the environments, like rivers, 

mountains, and classify animals, plants, and landscapes. Allied to this, the classifications 

and meanings are accordingly connected to beliefs, values, and aspirations that are part 

indigenous worldviews and daily practices (Berkes 2012). On the other hand, indigenous 

communities in contact with industrial societies often experience significant 

transformations to their livelihoods, some of which may affect environmental 

sustainability (Iwamura et al. 2016). 

Indigenous identity and practices are certainly developed around their close relationship 

to the land and with the acceptance of this identity. To “Historical Ecology” (Balée 2006) 

the current configuration of the Amazonian landscapes, as well as the opportunities that 

these landscapes afford to people, result from long-term interactions between people 

and environment. Recent research has demonstrated a strong correlation between the 

indigenous presence and the protection of natural ecosystems in the Amazon Basin (see 

Sobrevila 2008).  

Biodiversity conservation is a relevant area of environmental policy and increasingly 

recognized to be connected to the socio-economic well-being of local communities 

(Adams 2004). To Usher (2000), TEK may be used from different frameworks of analysis 

in environmental assessment and management. To effectively incorporate local 

people’s knowledge into management discussions and provide equitable power sharing 

and outcomes, it is crucial to understand how individuals or groups within a community 

perceive and use their environment, what their motivations for conservation 

stewardship are, and what the implications are of limitations or changes in resource 

access (Davidson-Hunt et al. 2012). The TEK reflects the ecological adaptation of humans 

to diverse environmental settings, thus it can serve as a ground for the development of 

initiatives to conserve biological diversity (Brush 1993). Research on traditional 

knowledge contributes to local participation in decision making on natural resource 

(Innes and Booher 2010).  
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The PGTAs are planning instruments and dialogue tools, and involve building consensus 

around problems and visions of the future for IL. The construction of PGTAs represent 

different forms of local empowerment and are a link between TEK and land 

management. Through the identification of social, environmental, and economic 

demands, the "plans" indicate the paths for the organization of the technical and 

financial support necessary for the development of activities, directing these efforts 

(Oliveira 2020). The PGTA construction involves the participation of indigenous, FUNAI, 

NGOs (Non-Governmental Organization), individual citizens, among others. Each PGTA 

carries the aspirations and priorities of its people, within unique histories and 

mobilization processes (Comandulli 2016). The PGTA axes seek to encompass 

dimensions that go beyond environmental and territorial management, namely: 1) 

Territorial Protection; 2) Governance and Empowerment; 3) Management and 

sustainable use of natural resources; 4) Culture; 5) School education and 6) Health (Linke 

et al. 2020). In Brazil, there are several examples of implemented PGTAs (cited in 

previous Chapter), and the monitoring mechanisms for the continuous improvement of 

the plan’s functioning must be provided in the PGTA. 

2.3. Socio-environmental Vulnerability 

The term vulnerability has been already used with several meanings. It represents the 

interface between the exposure to physical threats to human well-being and the ability 

of people and communities to address those threats. The lack of a consistent definition 

of vulnerability has been a frequent cause of mistakes in investigations on adaptation to 

social and environmental change and it is a challenge to achieve a single concept. In this 

section I look at some of the definitions of social vulnerability to environmental hazards, 

seeking to understanding the socio-environmental vulnerability to indigenous people.  

To Wisner et al. (2004), “vulnerability is the characteristics of a person or group and their 

situation that influence their capacity to anticipate, cope with and recover from the 

impact of a natural hazard.” Waggoner and Ausubel (2002) extend this definition to 

systems: “vulnerability is the degree to which a system, subsystem, or system component 

is likely to experience harm due to exposure to a hazard, either a perturbation or 
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stress/stressor.” Lately, Nelson et al. (2007), proposed “vulnerability as the susceptibility 

of a system to disturbances determined by exposure to perturbations, sensitivity to 

perturbations, and the capacity to adapt”. By including adaptive capacity, the meaning 

of vulnerability covers not only sensitivity. From this perspective, vulnerability and 

adaptive capacity are inextricably linked (Grothmann and Patt 2005). Briefly, 

vulnerability is commonly defined as the combination of three main components where 

exposure relates to the magnitude of stress undergone by a system; sensitivity refers to 

the degree to which the stress may affect the system, and the adaptive capacity is the 

system’s ability to respond to the stress (McCarthy et al. 2001).  

Overall, in this thesis I use  Adger’s  definition of adaptive capacity (Adger 2006), that is, 

“the ability of a system to evolve in order to accommodate environmental hazards or 

policy change and to expand the range of variability with which it can cope”. So, the 

vulnerability depends as well on the hazard as on the adaptation of human-environment 

systems to maintain important functions (Folke 2006; Nelson et al. 2007). 

A significant aspect of vulnerability has recognized the range of phenomena, which 

leaves the way open for a comprehensive dialogue (Marandola Jr and Hogan 2006). The 

many definitions and approaches to vulnerability reveal the multifaceted nature and 

persistence of the problems under inquiry, such as access to resources, predisposition 

to harm, poverty (Miller et al. 2010). According to Downing et al. (2006), there is a set 

of common elements of most approaches to vulnerability: the threat, a place or sector, 

a socioeconomic group, and the consequences or outcomes of vulnerability. 

Furthermore, the vulnerability determinants will differ among regions, communities, 

and individuals, and will vary over time, translating into different capacities to adapt 

(Cutter 1996; Adger and Kelly 1999). 

Social vulnerability focuses on people, in terms of who is vulnerable, how, and why. The 

most vulnerable social groups would be those most at risk or stress, most sensitive to 

these situations, and less able to mobilize with the various assets available (Moser 

1998). According to social vulnerability theory, societies are differentially vulnerable 

because of factors including: access to benefits (e.g. Adger and Kelly 1999); economic 
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conditions (Leichenko and O’Brien 2002); food security (e.g. Bohle et al. 1994); poverty 

(e.g. Tschakert 2007); among others. Hence, vulnerability is also a product of 

socioeconomic and territorial inequalities. Yet, the marginalized and poor population 

are the most vulnerable to natural hazards. Looking at the spatial and temporal patterns 

in social vulnerability in the United States from 1960 to the present, Cutter and Finch 

(2008), propose that ‘‘social vulnerability is a measure of both the sensitivity of a population 

to natural hazards and its ability to respond to and recover from the impacts of hazards.’’ To 

these authors, the adaptive capacity would come from the populations and would be 

equivalent to ecological systems. This idea is in line with the theory of socio-ecological 

systems (SES), which can be defined as complex, integrative, and adaptive systems, wherein 

humans are part of nature (Berkes et al. 2000b). 

Traditional and poor communities are considered the most vulnerable to weather 

events such as storms, floods, and droughts, because of the disability of infrastructure 

(IPCC 2001). But, those societies have developed certain characteristics from their 

interaction with nature in adaptive and co-evolutionary processes for many generations 

(Holling 1973). Such characteristics determine their ability to adapt to and benefit from 

changes, such as resilience, adaptability, and transformability (Walker et al. 2004). And 

also, communities that are rich in TEK usually are more resilient when faced with change 

(Ford et al. 2006). 

According to O’brien et al. (2007), socio-environmental vulnerability can be understood 

as a combination of biophysical and social vulnerability, where biophysical vulnerability 

can be conceptualized as an outcome of extreme events and hazards whereas and social 

vulnerability is a pre-existing state of the system which intensifies in the absence of 

household and natural resources and infrastructure. Alves (2006) described the socio-

environmental vulnerability as the result of marginal and economically deprived groups 

settling in areas of environmental risk or degradation. In fact, these authors agree that 

the socio-environmental vulnerability depends as well on the environmental 

parameters, as social parameters. To Thiault et al. (2018) the socio-environmental 

vulnerability is respectively the human-environment interactions and the resulting 

pressure and response options in the framework of SES. 
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Both of these perspectives have contributed to an understanding of human vulnerability 

to changes; however, it is increasingly recognized that assessing socio-environmental 

vulnerability requires an integrated understanding of both the physical hazard and the 

community characteristics that influence how people are sensitive and exposed. In 

addition, combining methods that evaluate risk perception and local perception is 

valuable for the development of projects that will cause environmental changes (Meng 

et al. 2013). Access to risk perceptions may also be fundamental for the conservation of 

natural resources, as the predispositions that people have to change in some situations 

are assessed from the moment they start to see the problem and their willingness to 

solve it emerges (Sudmeier-Rieux et al. 2012).  

Based on the socio-environmental vulnerability theory, the indigenous people are 

extremely vulnerable, given that they live on the margins of society, sometimes in wild 

places; they have little infrastructure; in addition, play an important role in biodiversity 

conservation, and in landscape management. Like many other poor people who depend 

on natural resources for their livelihood, their vulnerability stems from their 

dependence on fragile and threatened ecosystems as well as their comparatively limited 

access to infrastructure, services, and political representation (Kronik and Verner 2010). 

According to Gavin et al. (2015), biocultural approaches will increase the adaptive 

capacity of conservation by involving more stakeholders with a vested interest in 

success. To these authors, the biocultural approach to conservation corresponds to 

conservation actions made in the service of sustaining the biophysical and sociocultural 

components of dynamic, interacting, and interdependent social-ecological systems. In 

turn, these approaches incorporate a broader range of human resources and abilities 

and pursue standard solutions (Gavin et al. 2015).  

These frameworks have essentially focused on socio-environmental vulnerability to 

climate change, food security, and extreme events. In this thesis, I look to discover what 

were the driving vulnerabilities in an indigenous community, and those causes were not 

necessarily the highlights of the community's perceptions. This issue is addressed in 

Chapter 4. 
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2.4. Ecological Calendar 

Time influences human activities, determining the exact moment for specific social 

activities, such as rituals or ceremonies (Stoffle et al. 2008). The perception of change is 

fundamental to the concept of time, leading to the organization of observed patterns 

and perturbations in the ecological niche of human communities (Kassam et al. 2011). 

The analysis of seasonal cycles on TEK perspective often refers to indigenous calendars, 

natural calendars, or ecological calendars, as ways of conceptualizing the timing of 

livelihood activities in relation to environmental phenomena. 

The observation of natural phenomena by traditional societies around the world has 

guided the activities of communities for generations, hence, solutions to environmental 

problems incorporating TEK are often uniquely suited to that place and time (Pierotti 

2010). An enormous volume of ecological and resource-management knowledge is 

embedded in indigenous calendars and passed down over many generations in complex 

ways (Barber 2005). Indigenous societies hold a rich ecological knowledge that is 

situated in the local landscape and accumulated throughout many generations 

(Nakashima et al. 2012). For example, many indigenous communities rely on traditional 

indicators to determine the best time for different activities such as farming and 

hunting. To indigenous people, seasonal knowledge involves the knowledge of the 

weather, seasonal cycles of plants and animals, and their links with indigenous culture 

and land use (Prober et al. 2011).  This demonstrates the profound connection between 

people, territory, and the seasonal cycle of change in the environment.  

The seasonal cycles is an active component of TEK, as it manages hunting and harvesting 

behavior, following the availability of different species throughout the year (Sánchez-

Cortés and Chavero 2011; Woodward and McTaggart 2019). Lantz and Turner (2003) 

introduced the term Traditional Phenological Knowledge (TPK) to “all knowledge of 

biological seasonality, including the observation of life cycle changes in specific plant or 

animal species to indicate the timing of the onset of growth stages in other species, 

linguistic references to phenological events, traditional conceptions of time as they relate 

to seasonal change and spiritual beliefs about cause-and-effect relationships of seasonal 
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change.” In this concept, these authors include the use of indicators, like the presence 

of a certain animal, or the blooming of a certain plant, to understand the knowledge 

about natural cycles. Repetto and Carvalho (2015), based in a perspective proposed by 

Jorge Gasché1, recommend the following indicators to the cultural calendar: the 

activities of community members, the activities of children or students, astronomical 

and climatic events, and TEK. Although, the indicators depend on the context of each 

community, and are defined with the identification of their main activities, whether 

social or productive (Repetto and Carvalho 2015). For example, Innuit hunters look at 

cloud formation, wind direction, and other environmental conditions to forecast 

weather and to determine safe conditions for hunting (Ford et al. 2006). Indigenous 

people in British Columbia have been used traditional knowledge on ocean currents, 

weather patterns, and tides to determine travel by boats along the coast (Turner and 

Clifton 2009). It is extremely important to indigenous communities the cultural belief 

system that determine the best time for different activities such as harvesting, hunting, 

fishing, fire management among others. 

To Kassam et al. (2018), traditional ecological calendars are based on context-specific 

phenological knowledge generated by communities that have inhabited particular 

landscapes for multiple generations. Therefore, each of these calendars is unique (e.g., 

Figure 1) because it is embedded in the relationships of people to their ecosystem 

(Kassam et al. 2018). Also, TPK can contribute to adaptive management strategies that 

improve the resilience of SESs by providing indicators to identify and assess 

environmental change and by highlighting potential adaptation strategies to sustain 

important livelihood practices and natural resource values (Armatas et al. 2016). 

 

1 Gasché J. 2008. Niños, maestros, comuneros y escritos antropológicos como fuentes de 

contenidos indígenas escolares y la actividad como punto de partida de los procesos pedagógicos 

interculturales: un modelo sintáctico de cultura. In: Bertely M, Gasché J,  Podestá R (Eds). Educando en 

la diversidad cultural. Investigaciones y experiencias educativas interculturales bilingües. Quito: Abya 

Yala. 
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Figure 1: Examples of indigenous ecological calendars: a. Ecological calendar of the Tiquié (Amazonas – 
Brazil) based on constellations and seasons (Cochran et al. 2016); b. The Ngan’gi (Australia) Seasons 
calendar (Woodward et al. 2012). 
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The calendars provide a graphical representation of Indigenous seasonal knowledge, 

including knowledge of the weather, ecological indicators, seasonal cycles of plants and 

animals, and their links with culture and land uses (Prober et al. 2011). The calendars 

are viewed by Indigenous communities as an important way to collect and share their 

knowledge (Green et al. 2010). And recently, the role of indigenous seasonal knowledge 

in sustainably managing ecosystems and natural resources has been recognized (Lefale 

2010; Prober et al. 2011; Gregory and Coomes 2019). This is because TEK provides a 

substantive base of understanding changes in ecosystems, while also maintaining the 

adaptive capacity for challenges such as climate change (Gadgil et al. 1993; Armatas et 

al. 2016). In a   study of an aboriginal community in Australia, Woodward et al. (2012) 

proposed the indigenous calendar consists the following four key elements: “a focus on 

resource use, knowledge of complex ecological indicators to facilitate resource 

collection, knowledge of meteorological phenomena and a strong metaphysical/spiritual 

understanding”. Thinking in conservation strategies, these elements are indispensable 

in indigenous ecosystem management assessment, and emphasizes the value of TEK to 

communities. 

The comprehension of strategies developed by indigenous people to deal with 

environmental cycles provides elements to inform land managers, policymakers and 

researchers working on resettlement and adaptation programs to address 

environmental change. While the role of culture in traditional ecosystem management 

is much studied, researchers generally pay less attention to community calendars that 

facilitate ecosystem management (Franco 2015). For instance, indigenous calendars 

have been used in the monitoring and adaptive management of natural resources, 

agricultural systems, climate change, water and fire regimes, and to guide eco-health 

decision making (McKemey et al. 2020). Moreover, this knowledge is also a process that 

builds trust, capacity, and reinforces collective sovereignty through partnership-

building. 
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3. Study Setting and Sampling Design 

3.1. Study site 

3.1.1. Roraima State 

Roraima State has about 2,143,316 km2 and is located in northern Brazil, inside 

Amazonia. It shares borders with Guyana and Venezuela, and also Pará and Amazonas 

States. There are two vegetation regions in Roraima: the south is comprised of lowland 

and low-plateaus covered by tropical rainforest, whereas the north-northeast is 

predominantly highlands and mountains, covered by savanna, known locally as lavrado 

(Costa 2008). According to Ferreira (1957), the vegetation formations in Roraima are 

Grasslands, Savannas, and Equatorial Forest, with a predominance of drylands and 

floodplains. These are different kinds of soil and relief, and there is also a vast altitudinal 

and climate range in the region, thus resulting in high regional biodiversity (Campos 

2011). 

There are currently 40 protected areas (IL and Conservation Units) in the Roraima 

territory, and most of it (32) is Indigenous Lands (IL). The Federal Conservation Areas 

(Table 1) represents 6.6% of the State, and the IL covers 46.3%, representing the higher 

proportion of the Amazon (Figure 2) (Campos 2011). Seven of these IL are considered 

large, with more of 100,000 ha; 14 are medium-sized, ranging from 10,000 to 99,000 ha; 

and 11 are small, with 10,000 ha or less, the last ones located only in the savanna region 

(Frank and Cirino 2010).  

The indigenous cultures present in Roraima are Makushxi, Wapishana, Taurepang, 

Patamona, Ingaricó, Wai-wai, Wamiri-Atroari, Yanomami, Ye'cuana; totaling around 

51,000 people (Campos 2011). According to the 2010 Census (IBGE 2010), approximately 

11% of the Roraima’s population is self-declared indigenous (Table 2), the highest 

percentage in Brazil (Campos 2011). This number represents 6.1% of the total Brazil’s 

self-declared indigenous population. The social and ecological characteristics from 

Roraima, make it unique and quite different from the Brazilian Amazon (Souza et al. 

2019). 
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Table 1: Federal Conservation Units in Roraima.  

Denomination Area (ha) Municipalities covered 

National Park 

Monte Roraima  117,147.44 Uiramutã 

Viruá 215,917.78 Caracaraí 

Serra da Mocidade 377,937.49 Caracaraí 

Ecological Station 

Ilha de Maracá 103,976.48 Amajarí 

Niquiá 286.049,62 Caracaraí 

Caracaraí 87,195.54 Caracaraí 

National Forestry 

Roraima 3,215,507.94 Amajarí‚ Alto Alegre‚ Mucajaí‚ Iracema‚ Caracaraí 

Anauá 260,559.61 Rorainópolis 

Source: Ministério do Meio Ambiente / MMA. Drawing up: Secretaria de Estado do Planejamento e Desenvolvimento 
/ SEPLAN-RR. 

 

Figure 2: Distribution of the Protected Areas and Indigenous Lands in the Amazon region. Adapted from: 
Veríssimo et al. (2011). 
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Table 2: Self-declared Indigenous population by Federation Units. Adapted from: IBGE, 2012. 

 

3.1.2. São Marcos Indigenous Land (SMIL) 

São Marcos Indigenous Land is located at Roraima State and also is one of 424 

Indigenous Lands in Brazilian Amazon (Figure 3). According to Monteiro (1991), at the 

end of the 18th century, the Portuguese crown created the royal farms in Brazil as a 

strategy to occupy the countryside and to develop the agriculture and livestock in that 

region. Only São Marcos Farm achieved success, leveraging the land occupation 

(Andrello 2010).
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Figure 3: Map of Indigenous Lands and Protected Areas of the Amazon region. Source: Rede Amazônica 
de Informação Socioambiental Georreferenciada (RAISG), available in http://raisg.socioambiental.org/. 
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Firstly, the farm did not have the goal of a protected area or an IL, but the indigenous 

people (Makushi, Taurepang, and Wapishana) used to live there. At the beginning of the 

20th Century, the indigenous claimed for demarcation of their lands (Frank and Cirino 

2010). After land invasions, the Indigenous Protection Department2 (Serviço de Proteção 

do Índio / SPI) constructed a base there, a health post and a farm school. During the 

history of São Marcos Farm, its administration changed from Indigenous Protection 

Department to the Federal Agency for Indigenous People (Fundação Nacional do Índio / 

FUNAI) (Braga and Bethonico 2018).  

Lastly, in 1991, São Marcos Indigenous Land (SMIL) was granted by Decree n.º 312, with 

a total area of 654.110 ha (Brasil 1991). The IL covers the municipalities of Boa Vista and 

Pacaraima and hosts 45 indigenous communities. In addition, to facilitate the territorial 

management, the area was subdivided in High São Marcos, with 24 communities; 

Medium São Marcos, with nine communities; and Lower São Marcos, with 12 

communities. 

The main agency providing data about the indigenous population in Brazil is the 

Indigenous Health Secretary (Secretaria Especial de Saúde Indígena / SESAI), and in 

Roraima is represented by the East Sanitation District (Distrito Sanitário Leste / DSEI). 

According to this regional institution, in 2016, the SMIL had 6,096 inhabitants 

(unpublished data). 

This IL was a scenario for the implementation of big impact enterprises' for the economy 

of the region, in search of its development. Constructed in the 1970s, BR 174 highway 

links the city of Manaus, in the state of Amazonas, to the city of Pacaraima in Roraima. 

This road crosses five indigenous communities in SMIL, as well as the Waimiri-Atroari 

Indigenous Land (between South Roraima and Amazonas), socially and spatially 

impacting these communities. In 2001, another problem came up with the inauguration 

of the transmission line Linhão de Guri. In order to provide Venezuelan energy to 

 

2 Government Agency created in 1910 replaced in 1967 by FUNAI. 



 

 

 

Roraima, this transmission line crosses the IL, which has generated a series of conflicts 

between Eletronorte3 and the indigenous organizations of Roraima. According to 

Repetto (2013), after several negotiations, the indigenous communities accepted the 

passage of the transmission line, having as demands the financing of compensation costs 

and the withdrawal of the invaders from the IL. This scenario has been reshaping Land 

Management relationships in the SMIL. As a consequence there was a strengthening of 

indigenous organizations in Roraima (Baines 2012).  

3.1.3. Nova Esperança Indigenous Community 

I chose the Nova Esperança indigenous community because of its own population 

dynamics, besides being on the shores of BR-174 and near the border between Brazil 

and Venezuela. The local residents often go to Pacaraima to shop, study, and--in smaller 

numbers--work. Moreover, the continuous arrival of new dwellers due to the location 

of the community is usual. Finally, the community’s leaderships showed interest in my 

research within the community. 

Nova Esperança community (N 04° 26’ 32’’, W 061° 07’ 22’’) is located at km 208 of 

highway BR-174, only five kilometers from the center of Pacaraima (Figure 4). The mean 

annual temperature of the municipality is 22 °C, and the mean annual precipitation 1900 

mm, with rainfall concentrated between July and August (Evangelista et al. 2008). The 

vegetation is the typical dense rainforest, but currently comprises some savannas areas 

(Silva 1997). The population of Pacaraima, according to an estimate by Geography and 

Statics Brazilian Institute (Instituto Brasileiro de Geografia e Estatística / IBGE) for 2018, 

is about 15,580 inhabitants (IBGE 2018). The indigenous population amount to 53%, in 

which the most part lives in one of 36 indigenous communities of the Pacaraima (Vale 

et al. 2016). 

 

3 Centrais Elétricas do Norte do Brasil S/A; is a mixed capital company that operates in the 

segment of generation and transmission of electricity in Brazil. 
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Figure 4: Location of the Nova Esperança community, in SMIL, Roraima – Brazil.   Source: A. Quintela.
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Nova Esperança (Figure 5 – dwellers, Figure 6 - landscape) was founded on August 13th, 

1996, by residents from the adjacent community Sorocaima II. In the past, the area was 

occupied by small farmers (non-indigenous), who had extensive stockbreeding. 

Consequently, the environment was highly depleted. It currently has about 179 

inhabitants distributed among 47 houses, according to data provided by the community 

health center. However, according to leadership, there are about 82 individuals who do 

not live there but have a house and/or farm. According to data from the East Sanitation 

District, the population of Nova Esperança increased from 86 individual in 2001, to 179 

individuals in 2017, i.e., around 108% increase. There is a healthcare office in the 

community, with a medical team, which serves around 12 indigenous villages. Their 

subsistence and commercial activities are very heterogeneous, combining plant 

cultivation, extraction of forest products, animal husbandry, hunting, fishing and off-

farm activities. The main economic activity of the inhabitants is family-based subsistence 

agriculture, in shifting cultivation, especially focused on the production of manioc or 

cassava (Manihot esculenta Crantz), in most cases to make flour. 

To enable the residents, fundraising to the community, and also comply with an 

environmental schedule, in 2000 was established the Nova Esperança Sustainable 

Development Program (Programa de Desenvolvimento Sustentável de Nova Esperança 

/ PRONESP). This program boosts the micro-entrepreneur and ecotourism initiatives 

inside the community. There is a community council, whose goal is to manage all social 

activities. Concerning community leadership, there is a chief (tuxaua), a foreman 

(capataz), religious leaders, teachers, indigenous sanitation agent and indigenous health 

agent. 

The historical and geographic background of the Nova Esperança community helps in 

understanding the current territory and people relationships. Both the BR 174 highway 

and the transmission line Linhão de Guri, as well the proximity to municipality of 

Pacaraima influence the socio-spatial dynamics of the Nova Esperança community and 

impact the livelihoods of local households. 
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Figure 5: Residents of the Nova Esperança community in SMIL, Roraima – Brazil. Images by: P.P. Beroth 
(2018). 
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Figure 6: Houses and landscape of the Nova Esperança community, in SMIL, Roraima – Brazil. Images by: 
P.P. Beroth (2018). 

 

3.1.4. People 

The current cultures in the community are Makushi, Wapishana, and, in a smaller 

number, Taurepang. The predominant language spoken in the community is Portuguese, 

but the native languages are spoken, too. The native languages are Makushi and 
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Taurepang from the Karib language family and Wapishana from the Arawak language 

family. Also, they usually speak Spanish, and English. This diversity is because Nova 

Esperança is in a frontier area with Venezuela (Spanish speakers). Furthermore, Roraima 

State makes borders with Guyana (English speakers), and in Brazil, with Pará and 

Amazonas States. Actually, the indigenous population of these frontier assumes a 

complex transnational identity, because they transit through those territories (Baines 

2004). 

The Makushi people have a population around 20,000, the most significant indigenous 

population in Roraima (Campos 2011). According to mythology, the children of the Sun, 

Makunaima and Insikiran that have shaped the territory traditionally inhabited by this 

and other people (Melo 2016). The Makushi territory can be delineated by the Kanuku 

Mountains (Guyana) and Pacaraima mountain range (Brazil) to the Iwokrama Forest in 

the North Rupununi (Wilson et al. 2006). According to Butt-Colson (2009), the equivalent 

region are the home of mainly two “different ethnic unities'': the Kapon (Akawaio, 

Ingarikó, Patamona) and Pemon (Arekuna, Makushi, Taurepang among others). They are 

culturally and linguistically closely related, as well as the Arawak-speaking Wapishana, 

who are neighbours of the Makushi to the south of the Kanuku Mountains (Grund 2017).  

 They live mainly in Brazilian territory, and also in about 50 communities in Guyana 

(Santilli 2001) and a small population of Makushi people also live in Venezuela (ISA 

2021a). They are distributed  in Brazil into three large territorial blocks: the Raposa Serra 

do Sol Indigenous Land, with the most populous area; and the São Marcos Indigenous 

Land, which together contain the majority of the population; and  eight small areas that 

surround isolated villages (ISA 2021a) over the Tacutu and Uraricoera Valley, Surumu 

and Miang rivers, and Contigo-Maú interfluve, in indigenous communities, generally 

with other indigenous cultures (Santilli 2001).  

Historical records of Makushi contact with the non-indigenous date back to the early 

part of the 18th century (CIDR 1989; Watkins 2010). Originally, villages were based on 

family groups and were dynamic, moving to explore new farming areas or away from 

problems (Watkins 2010). In opposition to Wapishana, the Makushis are described by 
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the travelers of the eighteenth century as an insubordinate people, insolent, and aloof 

warriors who did not teach the language to the white people (CIDR 1989). While the 

Makushi are now permanently settled into villages, traditionally they were semi-

nomadic, changing location when there was a demand for resources (Forte 1996). The 

colonisation of the territory by Europeans, disease and the conflicts for the 

establishment of religious missions caused the migration of Makushi away from Brazil 

to Rupununi region (Watkins 2010). And like many other Amerindian groups, the 

Makushi had traditionally produced cassava to make flour and to prepare fermented 

drinks (caxiri) for festive occasions (Elias et al. 2000). 

It is believed that the Wapishana identity was formed from the junction of at least four 

distinct groups belonging to the same language family, namely the Vapidian, the Atoraiu, 

the Amaripá and the Maopityan (CIDR 1989). Described as a hardworking and friendly 

group by the early ethnologists and naturalists Theodor Koch-Grünberg and Henri 

Coudreau (Farage 1997), ), the Wapishana dwells Uraricoera and Tacutu Valleys, and 

Branco-Rupinuni interfluve, in the border of Brazil and Guyana, with a population of 

13,000 (Rivière 2000; Campos 2011). Their communities are in the majority in an area 

called Serra da Lua, as well as Makushi although in smaller numbers (Rivière 2000) and 

in mixed communities on the Uraricoera, Surumu and Amajari river banks (Farage 1998).   

Regarding the occupation process in Brazilian territory, the Wapishana populated Brazil 

earlier than Guyana (Farage 1997). Probably the Aruak people occupied the Rio Branco 

region before the Karib people (CIDR 1989).  However, with the arrival of this new group, 

the Wapishana had to defend their territories. After a period of fights between 

Wapishana and Makushi peoples, the Wapishana were forced to retreat south, settling 

in the area they currently occupy (CIDR 1989). 

Similarly to the Makushi, vestiges of contact with the Europeans trace back to the 18th 

century (ISA 2021b). ). And after a great period of territory conflicts the studies produced 

mainly in the 1940s on the Wapishana in Brazilian and Guyanese region, supported by 

the theory of acculturation, were the basis for the official process of demarcation of the 
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Wapishana territory, which is considerably diminished since such demarcations were 

guided in the degree of “lost” culture (Farage 1997).  

The Taurepang migrated with the Karib people to the Rio Branco region, where today is 

Roraima State during the Spanish invasions (CIDR 1989).  Today they live in Raposa Serra 

do Sol Indigenous Land and São Marcos Indigenous Land (Campos 2011). This group has 

the smallest population than other cultures in Roraima, with around 670 people 

(Campos 2011). The most of Taurepang inhabit the Venezuela Territory, but there are 

populations in Guyana, too (Andrello 1993).  

According to Butt-Colson (2009), the term Taulipang, was adopted by the ethnologist 

Theodor Koch-Grünberg. This name was common between the Makushi to designate 

the Karib from the north, the Arekuna, because they had differences in customs, this 

word in Makushi means “savage and barbaric” (Butt-Colson 2009). In Venezuela, for 

instance, they call themselves Pemón – or Pemóng – which means “people” or “us”.  

Like other indigenous groups of the Rio Branco basin, the Taurepang had their first 

contact with the Europeans in the 18th century, with the establishment of indigenous 

settlements in the region by the Portuguese colonial government the Taurepang shares 

a culture similar (myths, social structure, etc.) to Makushi people (CIDR 1989).  

3.2. Data Source and Collection 

The explanation of the approach used to address specific research objectives is 

presented in each of the manuscripts, from chapters four to six.  

In the initial steps of this research, I met one of the community leaders in Boa Vista to 

propose my primordial ideas. At that moment, he told me about the main requirements 

of the community. I was then allowed to visit the community, and the leadership 

(Tuxaua) gave consent for this research. For the first time in the community, the project 

was presented to other leaders, which also agree with the development of the study. A 

letter explaining the objectives of the research was handed out to leadership (see 

Appendix 1). Following these previous agreements, the research was presented to all 
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dwellers from the community in an assembly (Figure 7). This study also was registered 

in the Nacional System for the Management of Genetic Heritage and Associated 

Traditional Knowledge (Sistema Nacional de Gestão do Patrimônio Genético e do 

Conhecimento Tradicional Associado – SisGen) registration nº AFD01E7. 

 

Figure 7: Meeting in the Nova Esperança community, in SMIL, Roraima – Brazil. Image by P.P. Beroth 
(2018). 

  

Most of the data were recorded in semi-structured interviews (Figure 8Figure 7) which 

consisted of a protocol with a set of predefined questions about socio-cultural aspects, 

ecological knowledge, perceptions, social-environmental vulnerabilities, land use, and 

management practices (see Appendix 2). Informal conversation and non-participant 

observation were employed. Fieldwork was conducted from February to April 2018 in 

daily journeys to the community. All houses in the community were visited, and at least 

one resident of each residence was invited to participate in the research. I also respected 

those individuals who did not want to take part in the research process. In total, 39 

participants were included in the data collection procedure. The interview was 

conducted in Portuguese because it is the most widely spoken language in the 
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community is that. Subsequently, I selected five of these participants as key 

interviewees (see protocol in Appendix 3) to identify the TEK about animals and plants. 

In my research, key interviewees were individuals chosen by their knowledge. They are 

people who during the interview demonstrated great knowledge about the animals and 

plants of the region. 

 

Figure 8: Interview with a dweller from the Nova Esperança community, in SMIL, Roraima – Brazil. Image 
by P.P. Beroth (2018). 

 

The socio-ecological calendar was constructed through the Intercultural Inductive 

Method (Silva 2012). This method, developed by Jorge Gashé in Peruvian Amazon, can 

establish links between community, territory, and traditional knowledge (Silva 2012). It 

looks to the mains social activities and the spatial relationship between the community 

and the territory because those are important elements to understand the social 

organization and the indigenous knowledge (Repetto and Carvalho 2015). The central 

focus of this method is the inseparable relationship between society and nature which 

is reflected in social activities systematized in the socio-ecological calendar (Repetto and 
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Bethonico 2019). The activities are described and issued indexes to build the calendar 

(Silva 2012). According to Gasché and Mendoza (2012): 

“Una manera de entrar en este ámbito de conocimientos bosquesinos es 

establecer el calendario bosquesino de una comunidad en el cual se inventaría, 

mes por mes, los fenómenos  astronómicos,  climáticos,  hidrológicos  y  

biológicos que  se  suceden a lo largo de un año, vinculándolos con las 

atividades sociales cuya realización se orienta en la aparición y duración de 

estos fenómeno” (Gasché and Mendoza 2012, p. 66). 

Mental mapping is the representation of an individual or group’s cognitive map, m-

sketched and/or computer-assisted, in drafting and labeling a plan or adding to and 

labeling an already existing map (Gieseking 2013). According to this author, mental maps 

are often created in association with verbal methods such as interviews, focus groups, 

and/or ethnography (Gieseking 2013). Mind maps seem to be an excellent tool to collect 

representations, as far as they are used to complement semi-directed interviews 

(Gueben-Venière 2011).  

In this study, the mental map examined the perceptions of interviewees concerning the 

locations of local natural resources, as I asked them to identify the different areas of 

management: swiddens, areas to hunt and fish, to gather forest resource and water, the 

leading places in the surround of community, and the most environmentally vulnerable 

areas. The spatial data were collected using an aerial image of the community, showing 

a minimum of information, and the informants pointed out the spatial representations. 

In this community, I had difficulty in meeting the research collaborators to construct the 

socio-ecological calendar and mental map collectively. Consequently, the socio-

ecological calendar and ethnomap data were collected at the same time as the 

interviews were conducted. 

3.3. Data Analysis 

I systematized the information collected during the interviews on a database. I used 

Excel spreadsheets to process the data from interviewees surveys and to create tables 
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and figures. In Chapters 4 and 6, I described the findings obtained. Unique to Chapter 5, 

I conducted an analysis of the ethnoecological data generated by the interviews through 

Project R for Statistical Computing (R Core Team 2018). I interpreted and represented 

the findings using narrative text, tables, and figures to provide a detailed explanation of 

the case. The details of each data analysis are in the relevant chapters (from chapters 

four to six). 
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4. Social-environmental vulnerability 

perception: a study with the Nova 

Esperança indigenous community (São 

Marcos Indigenous Land / RR) in the 

border region between Brazil and 

Venezuela 

 

4.1. Introduction 

Social-ecological systems represent the link between ecological dynamics with social 

systems (Anderies et al. 2004), which can reveal patterns and processes which are not 

evident when studied separately (Liu et al. 2007). The agribusiness and extractive 

sectors have significantly impacted social-ecological systems in Brazil, as Indigenous 

Lands and protected areas. That situation is generally associated with environmental 

threats such as pesticide contamination, habitat fragmentation, and soil erosion (Harvey 

et al. 2008), revealing the vulnerabilities of the social-ecological systems.  

In general, the term vulnerability of the systems has been interpreted in different ways 

(Adger 2006). Nelson et al. (2007) proposed “vulnerability as the susceptibility of a 

system to disturbances determined by exposure to perturbations, sensitivity to 

perturbations, and the capacity to adapt” (p. 396). In the simplest view, vulnerability can 

be the result of the interaction between exposure, sensitivity, and adaptive capacity 

(Turner et al. 2003). Specifically, the social vulnerability is that makes human societies 

and communities susceptible to damage from external (Adger and Kelly 1999). Whereas 
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socio-environmental vulnerability is the result of the social system affected by the loss 

of ecosystem services (Thiault et al. 2018).  

The social-ecological systems adaptability provides skills to deal with new situations. 

Adaptation in human communities reflects the adaptive capacity of those and can 

express broader forces, drivers, or determinants that shape or influence local level 

vulnerabilities (Smit and Wandel 2006). According to Folke (2006), in periods of 

significant change and adversity, resilience is the critical element of learning, since 

adaptive capacity is considered a process of adaptation to environmental disturbances 

and varies according to distinct communities and over time (Smit and Wandel 2006).  

The Amazon biome provides ecosystem services with socio and environmental variables 

and can be considered a robust multi-scale social-ecological system (Liu et al. 2007). In 

that regard, the State of Roraima shows unique socio-environmental characteristics, 

because it is located in the northern Brazilian Amazon, sharing borders with Venezuela 

and Guyana. Additionally, the natural vegetation of Roraima consists of tropical forests 

distributed between all territory, and also a large area of savanna in the northeastern 

(Barni et al. 2015). Also, Roraima is the Brazilian State with the most significant 

percentage of indigenous peoples in its population, on the order of 11% (Campos 2011).  

In 1998 Roraima was the focus of a major disaster; the mega-fire affected over 5 million 

hectares of forest (Cochrane and Barber 2009). Deforestation, illegal logging, 

agricultural expansion were the causes of the fire, but this episode was strengthened  

by the El Niño climatic event in 1997/98 (Barbosa and Fearnside 1999). Fire is one of the 

major socio-environmental challenges in all biomes, and the Brazilian fire policy, since 

2009, has been working together with a useful model to reduce deforestation (Morello 

et al. 2017). On other hand, the fire has been documented to generate unique habitats 

that promote local biodiversity (Kelly and Brotons 2017). Worldwide, local smallholders 

and indigenous peoples use fire for sustenance, territorial management, and cultural 

expression (Welch and Coimbra Jr. 2019).  
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There is a positive association with Indigenous peoples’ lands and traditional burning 

practices for landscape conservation, maintenance of vegetation cover, and biodiversity 

(Garnett et al. 2018; Reyes-García et al. 2019). For instance, Welch et al. (2013) 

illustrated that associated seasonal burning with traditional management practices by 

Indigenous communities in Brazilian savanna to produce positive impacts on biodiversity 

and wildfire prevention. Brazilian indigenous have been used fire for several objectives, 

such as clearing the forest for cultivation, cleaning, and removal of vegetation for the 

creation and maintenance of paths, to keep dangerous animals away, to eliminate 

wastes, hunting, stimulate grass regrowth, flowering, and fruiting of some plants, and 

to collect honey (Pivello 2011). These practices symbolize a sustainable livelihood tool 

for Indigenous communities associated with their land management and traditions 

(Bilbao et al. 2010; Rodríguez et al. 2011). 

Furthermore, fire incidence, deforestation, land issues, mining, and natural resources 

exploitations are significant pressures and threats to Indigenous Lands in Roraima (ISA 

2019).  Over recent years, the number of Venezuelan immigrants arriving in Brazil across 

the Pacaraima border has grown exponentially (Simões 2017). It was likely caused by an 

economic, social, and political crisis in that country that deepened in the last years 

(Lander 2018). This migratory flow may have caused an overload in public services, 

especially health, considering the insufficient infrastructure of Pacaraima and Boa Vista 

districts to receive them (Camargo and Hermany 2018). 

Silva et al. (2016), in a review about risk perception, affirms that culture, socioeconomic 

factors, and medical practices are critical points in the people's understanding of 

environmental threats. Also, the set of judgments, feelings, attitudes, and beliefs of an 

individual, or a human group can be the framework to understand the perception of risk 

(Pidgeon et al. 1992). However, there is a lack of studies about the perceptions or 

attitudes of the socio-environmental vulnerabilities issues in indigenous communities, 

mainly in the Amazon Basin. In this context, the goal of this chapter is to investigate the 

perception of risks and threats by the Nova Esperança indigenous community in the 
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Brazilian Amazon. In particular, this chapter aims to characterize the social and cultural 

drivers and how these factors are linked with the vulnerabilities. 

4.2. Study site and population 

The survey was conducted in Nova Esperança community (N 04°26’32”; W 061°07’22”), 

São Marcos Indigenous Land (SMIL), Roraima State, Brazil (Figure 4). This Indigenous 

Land covers part of the municipalities of Boa Vista and Pacaraima and hosts 45 

indigenous communities, about 6.096 individuals. This community is 5 km away from 

Brazil – Venezuela border, in Pacaraima. The mean annual precipitation in Pacaraima is 

1,850 mm (Barbosa 1997), and the local climate is Tropical Monsoon (Am), according to 

the Köppen-Geiger climate classification (Peel et al. 2007), characterized by hot and 

humid weather with a distinct dry season.  

The community was founded in 1996 when few families from the other community 

migrated to occupy this region. Makushi, Wapishana, and Taurepang are the groups 

present in the village. Makushi and Taurepang are a Karib speaker indigenous group. 

Makushi is the largest indigenous group living in Roraima (Campos 2011), and it also 

inhabits Guyana (Santilli 2001). The Taurepang is a small Karib group in Brazil, but they 

also live in Venezuela with a larger population  (Campos 2011). The Wapishana group 

speaks the Arawak language, and they live in the South Rupununi on the border of Brazil 

and Guyana (Rivière 2002; Campos 2011). 

All of them speak their native language and Portuguese, but some of them also speak 

English and Spanish. The cultures are distinct, but in the case of this community, there 

are mixed by those three indigenous groups. There is marriage amongst the three 

groups, and with non-indigenous, too. When the parents are from different cultures, it 

is usual, the descendants choose the culture they most closely identify with. 

The traditional activities associated with sacred rituals have not been identified. They 

are in majority evangelical protestants and don’t believe in shamanism. Their traditional 

activities are based on gathering, hunting, and agriculture. They collect fruits and seeds, 

hunt, fish, and grow in swiddens and backyards for subsistence. According to the 
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unpublished census performed by health agents, 33 families (approximately 179 

individuals) live in Nova Esperança, but in the last 15 years, the population of Nova 

Esperança increased around 108% (unpublished data). 

4.3. Methodological approach 

The fieldwork was accomplished in two stages, from February to April 2018. In the first 

contact with the community, the project was presented to the leaders of the community 

who gave consent to carry out the research. Subsequently, data collection was based on 

the semi-structured interviews (see Figure 9 ‘a’ and ‘b’).  

This is qualitative, descriptive, and exploratory research. The interview was conducted 

in Portuguese because it is the most widely spoken language in the community. Factors 

like poverty, access to education, health care, housing, and others,  can determine social 

vulnerability (Adger and Kelly 1999). Consequently, the approach was the focus on 

interviewee social, cultural, and ecological factors. The participants expressed their 

concern about the safety and source of this feeling, as well as their perceptions of socio-

environmental threats, the location where occurs, and possible changes in the natural 

environment over time. The site where such threats occur, as well as changes over time, 

were also addressed in the interview. 

To characterize the socio-environmental vulnerability of the community, I relate social-

cultural factors with feelings and perceptions. The socio-cultural profile of respondents 

is shown in Table 3. All households in the community were visited, and at least one 

resident of each house was invited to participate in the survey. A total of 39 people of 

both genders participated in the research, 20 from the Makushi culture, 15 from the 

Wapishana culture, just one from Taurepang culture, and three non-indigenous people. 

The interviewees, 21 men, and 18 women are aged between 19 and 80 (average 

45 ± 15.9), with an average time of residence in the community of 14 ± 9.3 years, and an 

average time of residence in the IL of 19 ± 16 years. The nuclear family of most of the 

households are composed of three persons (couple and a child). Concerning labor, most 

people live from family agriculture, about 69% of the sample. 
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Figure 9: a. Interview with a dweller from Nova Esperança community, SMIL, Roraima – Brazil. Image by 
P.P. Beroth (2018); b. Interview with a dweller from Nova Esperança community, SMIL, Roraima – Brazil. 
Image by P.P. Beroth (2018). 

 

a. 

b. 
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Table 3: Socio-cultural profile of respondents from the Nova Esperança community, SMIL, RR – Brazil. 

 
Minimum Maximum Mean Standard Deviation (sd) 

Age (years) 19 80 45 15.9 

Time at community (years) 0.42 23 14 9.3 

Time at IL (years) 0.42 80 19 16 

     

  N % 

Gender Male 21 54 
 Female 18 46 
    

Education level Illiterate 3 7.7 
 Incomplete elementary school 20 51.3 
 Elementary school 6 15.4 
 Incomplete high school 3 7.7 
 High school 2 5.1 
 Incomplete undergraduate 3 7.7 
 Undergratduate 1 2.6 
 Master's 1 2.6 
    

Culture Makushi 20 51.3 
 Taurepang 1 2.6 
 Wapishana 15 38.5 
 Non-indigenous 3 7.7 
    

Occupation Agriculture 27 69.2 
 Teacher 3 7.7 
 Others 9 23.1 

 

4.4. Results and Discussion 

4.4.1. Safety 

The relation between socio-cultural factors and safety feeling is shown in Table 4 and 

Figure 10. When asked about safety in the community, 64% of interviewees reported 

they feel safe, of which 46% are women, and 54% are men (Figure 10 a). Of those who 

feel unsafe, 36% are women, and 64% are men. The majority of women feel safe, about 

72%; meanwhile, 57% of men feel safe in the community.  
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Women are considered as vulnerable and less powerful than men in many contexts 

(Jabeen 2014). This statement is based on several studies about differences between 

men and women in terms of their adaptive capacities and vulnerabilities in the face of 

climate change (Goh 2012). That is most striking in the case of farmers in developing 

countries (Kristjanson et al. 2017). In this context, indigenous women are twice as 

vulnerable, for being indigenous and for being women. Although it seems a 

contradictory result, in my view, indigenous women tend to be bolder, frequently 

becoming the head of the household.  

Table 4: Safety feeling at the community by respondents from Nova Esperança community, SMIL, 
Roraima – Brazil. 

Socio-cultural aspects Unsafe (%) Safe (%) 

Gender f 12.8 33.3 
 

m 23.1 30.8 

Age 19 - 40 years 5.1 25.6 
 

41 - 60 years 28.2 23.1 
 

>60 2.6 15.4 

Occupation Agriculture 17.9 51.3 
 

Teacher 7.7 _ 
 

others 10.3 12.8 

Education level Illiterate _ 7.7 
 

Incomplete elementary school 12.8 38.5 
 

Elementary scholl 10.3 5.1 
 

Incomplete high school 2.6 2.6 
 

High school _ 7.7 
 

Incomplete undergraduate _ 2.6 
 

Undergraduate 7.7 _ 
 

Master's 2.6 _ 

Length residence in IL <5 years 2.6 17.9 
 

6 - 15 years 5.1 10.3 
 

15 - 25 years 10.3 23.1 
 

>25 17.9 12.8 

Length residence in community < 5 years 2.6 17.9 
 

6 - 15 years 7.7 12.8 
 

15 - 23 years 25.6 33.3 
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Figure 10: Interviewees feeling of being safe at the Nova Esperança community, SMIL, Roraima – Brazil. 
Percentage related to gender (a), age (b); occupation (c); time residence in the community (d); time 
residence in the SMIL (e); and educational level (f). 

 

In the field, I could see many women playing decisive roles in all activities, like teaching, 

working as a health agent, farming, and in some cases, as a family leader. Oddly, a 

woman and her family founded the Nova Esperança community. In support, several 

grassroots movements strengthen the empowerment of indigenous women in Roraima. 

According to Freitas and Torres (2017), indigenous women have a crucial role in the fight 

for territory since 1970. Most of the indigenous women’s organizations are in the 

Brazilian Amazon (Sacch 2011), and Roraima, there are the OMIRR – Organização das 

Mulheres Indígenas de Roraima (Indigenous Women Organization from Roraima), 

established in 1999 (Freitas and Torres 2017). In the case of the indigenous people  of 
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Roraima, the women have a key role in the subsistence economy, they carry out the 

harvesting and preparation of food and the manufacture of the manioc fermented 

beverage (Monagas 2006). I observed in the community the role of women in important 

social activities, albeit the leaders – Tuxaua and Capataz – are men. 

Most participants state to feel safe. Only, when the subcategories are detailed, the 

feeling of unsafe is higher to respondents in age between 41 and 60 years; educators; 

with complete elementary school, undergraduate, and master’s; and finally, who has 

lived in IL for over 25 years. I preferred not to analyze the feeling of safety as related to 

culture, because only one interviewee was from Taurepang culture. In this community, 

there are few residents from this culture, even so, there is not enough representation 

to extrapolate the results. 

Concerning the root causes of unsafe feelings, the respondents reported multiple 

reasons for this sense (Figure 11). The Venezuela socio-political crisis and the proximity 

to the highway are the most cited causes for the feeling of unsafety, about 57% of the 

unsafe interviewees. The third cause of the unsafe feeling was theft and robbery inside 

the community, accounting for approximately 29% of respondents who feel unsafe. 

Drug trafficking inside the community (14%) and proximity to the borderline (7%) were 

the other reasons for the feeling of unsafe feeling in the locality. 

About 12% of international frontiers from Brazil are in Roraima, with Venezuela and 

Guyana, and also, most of them are inside of ILs (Alves 2018). In this case, the Roraima 

State is one of the most important gateways to Venezuelan migrants. The sociopolitical 

crisis prompted by the Nicolas Maduro government caused a massive human migratory 

flow in 2014, and the situation has been exacerbated since then (Simões 2017). Most of 

the Venezuelan migrants went to Colombia, but Brazil has been receiving a significant 

part of emigrants (Simões 2017). ). Some indigenous peoples have been identified in the 

migratory flow from Venezuela to Brazil: Warao, Eñepa, and Pemón (Torelly et al. 2020), 

and a large part of them retreated in the official indigenous shelter in Pacaraima or 
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UNHCR4 indigenous shelter in Boa Vista. During the fieldwork, I followed the great 

migration flow closely. Often, migrants, both indigenous and Venezuelan, were 

sheltered by families in the community. Frequently refugees walked along stretches of 

the road, and due to the intense heat, resting and refreshment in the community were 

practically mandatory. Despite the threat, many dwellers showed solidarity with the 

refugees. 

 

 

Figure 11: Number of citations to source of unsafe feelings in Nova Esperança community, SMIL, Roraima 
– Brazil.  

 

One of the challenges created by the crisis was the collapse of the healthcare system 

and access to food (Tuite et al. 2018). In this context, many vaccine-preventable 
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infectious diseases returned (Paniz-Mondolfi et al. 2019), which caused the 

unprecedented emergence and transmission of vector-borne diseases (Grillet et al. 

2019). Consequently, most of the hospitals of Boa Vista (Roraima state capital) became 

overcrowded and were no longer able to respond to needs (Braga et al. 2017). 

Security and criminality were other critical issues exacerbated by a high level of migrants 

in Roraima. According to Braga et al. (2017),  the crime rate and the number of thefts 

have grown significantly. The violence indices are more severe in Boa Vista and 

Pacaraima, and the local population has been demonstrated dissatisfaction with this 

situation (Dias 2019). 

The BR-174 highway (Figure 12) is the main pathway between Pacaraima and Boa Vista, 

this road goes to Manaus, in Amazonas State, and the Nova Esperança community was 

designed on its sides. Due to the high number of indigenous communities along the 

road, there is heavy traffic of vehicles and pedestrians. During this period of crisis and 

migration, it was possible to see Venezuelan migrants walking on the road and many 

times asking about food, jobs, or shelters. 

The Amazonia landscape had profound changes related to the road construction. Such 

highway connects the Mato Grosso State (Municipality of Cárceres) to Roraima 

(Pacaraima), with approximately 3220 km, crossing 14 ILs In the past, the Waimiri-

Atroari IL, in the border between Amazonas and Roraima, was the IL most affected by 

the highway, mainly because the population had half of its population destroyed for 

non-indigenous diseases (Heck et al. 2005).  

Today, SMIL is the most affected, one of the factors is because the work has lasted over 

50 years (Modernell 2018). Also, this road became a facilitating agent to international 

drug traffic and illegal fuel trade routes from Venezuela (Brasil 2004). There is a high flux 

of goods, both legal and illegal, in municipalities inserted at border areas (Viana et al. 

2007). Dias (2019) highlights the challenge lived by Pacaraima city because it is in a 

frontier area and hence is a scene of robbery, smuggling, prostitution, and drug 
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trafficking. Now this problem is aggravated, and the urban population, as well as 

indigenous populations, is already feeling the crisis. 

 

 

Figure 12: BR 174 highway. Images by P.P. Beroth (2018) 

 

The BR-174 is the most important element fostering the threat. The results to the source 

of feeling all factors can be amplified by the road. It was the start point to migration flux, 

drug traffic, violence, prostitution, pollution. But on other hand, this same road made 

the terrestrial connection between Roraima and Brazil possible. An interesting 

observation concerning the population growth in Nova Esperança, in the last 16 years, 

the population increase about 108%. In my view, this increase cannot be dissociated 

from the presence of this highway. During the field, I observed some families who were 

looking to live in the village, due to its location. 
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4.4.2. Social-environmental Vulnerabilities 

Seventy-nine percent of the 39 respondents in this community reported fire incidence 

as a problem. The second social-environment threat is the lack of destination for the 

garbage, as reported by about 38% of the interviewees. Deforestation (35% of 

interviewees) also represented a threat to the environment and the community. The 

problem with water was reported as a source of vulnerabilities, contamination and 

shortage were quoted, both with 20%. And also, drugs and/or alcoholism, illegal hunt, 

absence of running water, and pollution were reported in smaller numbers (Figure 13). 

 

 

Figure 13: Number of citations of socio-environmental challenges and changes over time in Nova 
Esperança community, SMIL, Roraima – Brazil. 

 

Relatively to changes across the time (Table 5), here has been an increase of fire 

incidence, according to 93.6% of respondents. On the other hand, 19.5% believe that 
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there has been a decrease of fire incidence, while7.8% said no changes in fire incidence. 

For 39% of respondents, the problem with the garbage destination has increased, while 

11.7% believe there has been a decrease and 3.9% believe there have been no changes. 

For 27.3% of interviewees, deforestation and contaminated water have o increased. 

Water shortage, drugs, and/or alcoholism increased incidence to respondents. Those 

interviewees noted that game hunting was the only problem to have decreased. 

According to 3.9 % of respondents, there have been no changes in lack of running water 

and pollution. 

 

Table 5: Summary of socio-environmental challenges changes over time and places where they occur in 
Nova Esperança community, SMIL, Roraima – Brazil.  

Socioenvironmental challenges 
Total of citations (%) 

Where 
Increase Decrease No changes 

Contaminated water 27.3 3.9 
 

River and waterfall      

Deforestation 27.3 1,6 11.7 Headwaters 

 
   

Forest 

 
    

Drugs / Alcoholism 15.6 
  

People      

Fire 93.6 19.5 7.8 Forest     
Swiddens      

Illegal hunt 
 

7.8 
 

Forest      

Lack of running water 
  

3.9 Houses      

Pollution 
  

3.9 River and waterfall      

Waste 39 11.7 3.9 Backyards 

 
   

School 

 
   

River and waterfall 

 
   

Houses      

Water shortage 23.4 3.9 3.9 River and waterfall 
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The incidence or the incorrect management of fire, mainly employed to convert forests 

to pastures, is a serious problem in Amazon and mainly in Roraima. According to some 

scholars in the Brazilian Amazon, the fire has the potential to amplify deforestation and 

forest fragmentation, and this is strengthened when linked with climatic events or 

environmental factors (e.g. Nepstad et al. 2001; Laurance et al. 2011). ). However, 

indigenous societies and local communities have used fire as a management tool around 

the world for centuries (Bowman et al. 2011). Moreover, fire is used for different 

purposes like hunting, cooking, agriculture, religion, etc. (Bilbao et al. 2010; Mistry et al. 

2016). The management of fire by indigenous peoples has a crucial role in the 

biodiversity of ecosystems (Trauernicht et al. 2015). Studies of fire behavior suggest that 

the patch mosaic burning not only reduces the occurrence of dangerous fires but also 

increases spatial and temporal vegetation heterogeneity and biodiversity (Bilbao et al. 

2010).  

In Roraima, traditional practices in the use of fire for agriculture by indigenous 

communities have been strongly criticized by governmental institutions, which have 

developed several initiatives to replace clearing and burning with the use of tractors 

under the slogan “technology is white, not indigenous” (Oliveira Júnior et al. 2005). 

According to Rodríguez et al. (2011), to Makushi and Wapishana elders, in indigenous 

communities in South Rupununi – Guyana, the fire has great cultural significance, and in 

their words, they could not live without it. Through this study they identified nearly 40 

different uses of fire which grouped in the following categories: a) domestic use, b) 

medicinal/healing and spiritual use, c) safety, d) animal husbandry, e) fishing, f) 

agricultural use, g) hunting, h) gathering, h) stimulating vegetation growth and 

abundance, j) environmental protection, k) communication, and l) craft making 

(Rodríguez et al. 2011). 

However, when associated with deforestation, the control of fire is compromised 

(Aragão et al. 2008; Cochrane and Barber 2009), and also, that can be powered to 

climatic events like El Niño (Barbosa and Fearnside 2005) which caused an exceptional 

drought. The increase in deforestation is expected to alter regional and global climate 
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(Ramos da Silva et al. 2008; Medvigy et al. 2011), which can create more risks and 

vulnerabilities to communities. During the fieldwork, I had experienced some of those 

vulnerability factors, and the fire incidence (Figure 14) was the most representative 

hazard recorded. Most of the time, being in the dry season, the fire spread quickly, 

especially in the savannah area (lavrado). 

 

 

Figure 14: Fire incidence vestiges in Nova Esperança community, SMIL, Roraima – Brazil. Images by P.P. 
Beroth (2018). 

 

Nova Esperança’s rules for land use forbid forest burning and logging, exceptions made 

to the ajuri period (indigenous name to a joint effort). That happens because the 

community has rules for land use. Leaderships launched a touristic initiative in the 

community, taking advantage of local attractiveness, like a waterfall, part of the forest, 

a trail, and primitive inscriptions found in rocks. Thus, there are great efforts for nature 

conservation to make the locality a tourist spot in the region. 
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Land use in Roraima has a history of accelerated deforestation and considerable growth 

since the construction of Federal roads at the beginning '70s (Barbosa and Fearnside 

1999; Capaverde-Jr. et al. 2018). This population increase in Pacaraima resulted in 

unplanned urban growth, showing a disorderly occupation and accelerating erosion 

processes (Cunha et al. 2012). Although Pacaraima has a landfill, the community is not 

part of its deject collection system. The waste destination is a problem for all residents; 

it is common to see holes in the soil to put trash or a lot of rubbish thrown on the floor. 

Because of this, the dwellers call for the construction of an incinerator for garbage. 

Moreover, the landfill is next to the community, and indigenous require a change of its 

location (Marques et al. 2016).  

The accumulation of waste and garbage, mainly in poor regions of the north of Brazil, 

causes a range of sanitation and flooding problems In this context, according to the 

demographic census of 2010, access to sewage and garbage collection systems is limited 

or inexistent to rural and indigenous populations (IBGE 2010). Despite the abundance of 

water resources in the Amazon, access to treated water is not a reality for many 

communities (Francisco et al. 2018). The region of Nova Esperança is rich in bodies of 

water, but there is no treated water in the houses, often not even running water. Some 

dwellers reported that the rivers would be contaminated due to the Pacaraima landfill, 

although no microbiological analysis of the water sources has been done to confirm this 

statement. However, this fact only reinforces the need for environmental and territorial 

planning for IL.  

4.5. Conclusions 

Nova Esperança is a recent indigenous community, although, daily the households are 

subjected to external factors that influence their cultural dynamic. The central 

vulnerability sources reports were subdivided into two categories: safety feeling and 

socio-environmental challenges. Concerning the safety feeling, the most cited source 

was the Venezuela socio-political crisis and proximity to BR-174 highway. Most 

interviewees feel safe, despite recent events that occurred in Venezuela, which resulted 

in a large number of refugees in Pacaraima, making them more susceptible to violence. 
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For those residents who feel unsafe, such feeling is since the community is close to the 

borderline and is a passageway to Boa Vista. It is important to emphasize that the 

differences between the cultures present in the community have not been evaluated.  

Reported perception of threats and challenges were identified to be happening both on 

social and environmental domains, however, research participants seem to perceive 

changes over time. They are particularly vulnerable to fire incidence, deforestation, and 

lack of basic sanitation. The driving factors of change are varied, so participants 

emphasized different aspects of the same perceived cause.  

Finally, although this research has a local dimension of perceptions, it can bring 

reflections to land management. Identifying these factors can help targeting 

management actions and also provide a basis for resilience and adaptive capacity 

studies of that system. Also, this approach can contribute to designing public policies 

directed to socio-environmental risk management, because it points out weaknesses 

that can be strengthened through those mechanisms. 
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5. Exploring links between socio-

cultural aspects and Traditional 

Ecological Knowledge in an Indigenous 

Community in Brazilian Amazon  

 

5.1. Introduction 

Brazil has over  305 indigenous cultures, which speak 274 languages in total (IBGE 2012).  

According to the last census accomplished in 2010, about 0.47% of the Brazilian 

population, or nearly 900,000 people, are indigenous (IBGE 2010). The rule of law in 

Brazil assures that Indigenous have a primordial, inherent, and unalterable right to their 

lands, which represents the area they permanently inhabit and use for productive 

activity, preservation of natural resources, and cultural and spiritual well-being (Brasil 

1988).  

There are currently 722 Indigenous Lands in Brazil, mostly located in the Amazon region 

(ISA). Despite indigenous represent a substantial portion of the local community in that 

region, they are often not consulted for the elaboration of the territorial and 

environmental management plan in Indigenous Lands (Lane and Corbett 2005; 

O’Faircheallaigh and Corbett 2005), even though it is known that the participation of 

local inhabitants brings notable gains for the projects management (Brush 1993; Rocha 

et al. 2017; Benyei et al. 2019). Indigenous and traditional rural communities often play 

an essential role in the maintenance of biodiversity (Anderson and Posey 1989; Diegues 

2004b; Tengö et al. 2014) since their subsistence highly depend on preserved systems 

(Nakashima et al. 2012). Besides, for generations, indigenous have acquired skills in 
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resource use and management due to innumerable interactions with the surrounding 

environment (Berkes et al. 2000a; Nakashima et al. 2012). 

The Traditional Ecological Knowledge (TEK), also known as Indigenous Knowledge (IK), 

Local Ecological Knowledge (LEK), or only Traditional Knowledge (TK) (Smith and Sharp 

2012) is defined as “a cumulative body of knowledge, practice, and belief, evolving by 

adaptive processes and handed down through generations by cultural transmission, 

about the relationship of living beings (including humans) with one another and with 

their environment” (Berkes 2012). The TEK can be considered a crucial element to 

provide resilient livelihoods, especially in context of social-environmental changes 

(Gómez-Baggethun et al. 2012), since it shows the ecological adaptation of humans to 

various environmental settings (Brush 1993) and, therefore, should base the 

development of initiatives to conserve biological diversity.. 

Amazon comprises more than a third of the world’s known species, being one of the 

most important biodiversity reservoirs on the planet and yet itis seriously threatened 

(TNC). The most effective measure to ensure the maintenance of environmental services 

in tropical forests is the establishment of protected areas (Veríssimo et al. 2011). By 

analyzing patterns revealed in satellite-based maps, Nepstad et al. (2006) reinforced the 

previous statement, showing a direct relationship between Indigenous Lands and 

standing forests.  

Roraima is a state located in the northern of Brazil and is bordered by the states of 

Amazonas and Pará, and Guyana, and Venezuela. Together with these two countries, 

Roraima compose the geologic formation of Guyana Shield (Reis and Yánez 2001). This 

state shows a high altitudinal variation and it is inserted in a zone of a great diversity of 

vegetation, with savannas (locally known as lavrado), forests, and palm swamps 

(Barbosa et al. 2007). Besides, it holds about 10% of the Brazilian indigenous 

populations, the most significant percentage in the Country (Campos 2011). There are 

33 IL in Roraima, and ten different indigenous cultures: Makushi, Wapishana, 

Taurepang, Yanomami, Ye’kuana, Patamona, Ingaricó, Wai-wai, Sapará, and Waimiri-
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Atroari (ISA). Although Roraima is a state of great indigenous representativeness, the 

knowledge on the region biodiversity is still low (Hopkins 2007). 

According to Pezzuti and Chaves (2009), there are few studies and researches involving 

indigenous populations and the use of natural resources in the Amazon region. Several 

authors have emphasized the key roles that indigenous play in biodiversity conservation 

and environmental management (Porter-Bolland et al. 2011; Luzar et al. 2011; Blackman 

et al. 2017). This study aimed to analyze the knowledge about natural resources and 

managed activities from community territory. My objectives were to examine how 

sociocultural factors influenced the use of biodiversity in the managed areas and 

described the knowledge about local fauna and flora.  

5.2. Methodological Approach 

5.2.1. Study site 

São Marcos Indigenous Land (SMIL) covers 654,110 ha in Roraima State, Brazil, 

extending over the municipalities of Boa Vista and Pacaraima. In this territory exists 45 

indigenous communities and, according to a census undertaken by community health 

workers in 2016, 6,096 individuals live in SMIL. I conducted this study in one of these 

communities in the north of Roraima, maned Nova Esperança. The community, founded 

in 1996, is located at N 04°26’32” and W 061°07’22” (Figure 4), surrounded by rainforest 

and adjacent to Pacaraima urban perimeter. According to a health worker census 

(unpublished data), 33 families (approximately 179 individuals) live in Nova Esperança, 

but according to community leadership, there are about 82 individuals who do not live 

there but have a house and/or farm. 

5.2.1. Local Ecological Knowledge survey 

The cultures present in the community are Makushi, Wapishana, and Taurepang. The 

spoken languages are Makushi and Taurepang, both from the Karib linguistic family, 

Wapishana, from the Arawak linguistic family, also Portuguese, English, and Spanish. 

This linguistic diversity is due to the community being in a border strip between Brazil 

and Venezuela and also is close to the border with Guyana. 
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The most significant indigenous population in Roraima is Makushi (Campos 2011). They 

inhabit the frontier region between Brazil and Guyana; their territory distribution in 

Brazil is along the valleys of the rivers Tucutu and Uraricoera, of the river Surumu and 

Miang, and the interfluve Contigo-Maú (Santilli 2001). The Wapishana inhabits savanna 

and forest regions in Roraima, mainly the Serra da Lua region, and also live in the 

Rupununi district, Guyana (Rivière 2002; Campos 2011). The Taurepang, found in a 

smaller population, about 670 people in Brazil (Campos 2011), inhabits, mainly, the 

Raposa Serra do Sol IL and SMIL.  

All families in the community were visited, and at least one resident of each household 

was invited to participate in the survey. A total of 39 people of both genders participated 

as interviewee, being 20 from the Makushi ethnic group, 15 from the Wapishana ethnic 

group, one from Taurepang ethnic group, and three non-indigenous people. The 

informant selection was performed based on the person's willingness to participate in 

the research and included community leaders and ex-leaders, foremen, teachers, health 

workers, religiosity-leaders, and other community members. I also selected five of these 

respondent interviewed as key informants to TEK (Albuquerque et al. 2014), and they 

made free listings about fauna and flora species. The key interviewees were people who 

during the interview demonstrated great knowledge about the animals and plants of the 

region. 

Interviews were applied between February and April 2018 and covered the following 

topics: general information, socioeconomic and sociocultural aspects, management of 

resources, and perception of the importance of animal and plant species as potential 

management targets. 

5.2.2. Data analysis 

The information collected during the interviews was systematized in a database on the 

Excel spreadsheet and the general statistics about socio-economic aspects were 

calculated. I constructed a list of managed plants and managed animals mentioned by 

interviewees. To address my questions regarding the relationship between sociocultural 
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variables and the use of fauna and flora, I performed a general linear model (GLM) 

analyses with the Poisson distribution on the R project (R Core Team 2018). In this 

model, the use of fauna and flora species was considered as response variables whereas 

gender, age, time in the Indigenous Land, time in the community, number of household 

members, job, schooling, and the management activities, such as agriculture, hunting, 

fishing and collecting forest resources, were treated as the explanatory variables. I do 

not use the culture in this analyze, because only one interviewee was from Taurepang 

culture. In this community, there are few residents from this culture, even so, it is not a 

good representation to extrapolate the results. 

In order to exemplify indigenous knowledge of local flora and fauna, a list of all the 

species mentioned by key informants was drawn up, including their common names – 

ethnospecies – and their scientific names. Ethnospecies are local species that can match, 

under-differentiate, or over-differentiate as compared to scientific species (Otieno et al. 

2015). These authors explain the under-differentiation in ethnospecies is the case when 

names are being applied to entire genera or unrelated species, while over-

differentiating happens beyond the scientific species level to distinguish intraspecific 

morphological or pharmacological characters, such as shape, color, and taste. For both 

lists, managed species list and key informants list, I verified the correspondence 

between common and scientific names using the descriptions that people gave of the 

different plants and animals and corroborated their identity using published lists of local 

flora and fauna (van den Berg and Silva 1988; Milliken 1997; Milliken and Albert 1997; 

Milliken et al. 1999; Barbosa et al. 2007; Mendes-Pontes et al. 2010; Strong et al. 2010).  

I used a categorization for plants and animal uses. For animals: a. handicraft, b. hunt, c. 

medicinal, and d. fishing. For plants: a. food, b. handicraft, c. construction, d. tool, c. 

firewood, e. medicinal, and f. fishing.  
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5.3. Results 

5.3.1. Profile of ethnographic survey 

The respondents ages varied between 19 and 80 years old (average 45 ± 15.9), with a 

residence average time of 14 ± 9.3 years in the Nova Esperança community, and of 19 ± 

16 years in the SMIL. Regarding the interviewee’s origins, about 75% came from other 

localities outside SMIL, 20% came from different communities inside the SMIL, and 5 % 

were from Nova Esperança, which may be justified by the recently established 

community.   

In 39 interviewees, 54% of the interviewed were men and 46%, women. The education 

level of the population was low: 51% did not conclude elementary school, and 7% were 

illiterate. In most households in Nova Esperança, the nuclear family consisted of f three 

members, one couple and a child. With regards to employment, most people (69%) 

worked in family farming, and 7% were teachers. 

With regards to management activities, most dwellers (about 85% of interviewees) 

maintained a crop area, like farmyard and swiddens. The interviewers also practiced 

fishing (54%), hunting (36%), and forest resources gathering (61%). The last two 

activities were preferably performed by males, while fishing was practiced by both 

genders (Figure 15). 

Agriculture was the main social occupation in Nova Esperança, although, some people 

also worked in Pacaraima city. The socio-cultural activities were based on artisanal 

fishery using an ichthyotoxic plant (timbó), procedures for cassava (Manihot esculenta 

Crantz) planting, and manufacture of cassava flour. These activities, together with 

hunting, fishing (without timbó), and crops contributed to the maintenance of their self-

sufficiency of food. 
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Figure 15: Percentage of activities (fish, hunt, and collecting forest resource) practiced by male (m) and 
female (f) in Nova Esperança community, in SMIL, Roraima – Brazil. 

 

5.3.2. Managed Species in Community 

The resources used by the Nova Esperança community are shown in Table 6 and Table 

7. A total of 72 plant species, distributed among 32 botanical families, were listed by the 

respondents. Arecaceae (nine), Solanaceae (five), Anacardiaceae, Malvaceae, and 

Myrtaceae (four) were the most representative families regarding number of species . 

Most of these species are native to America; however, some of the cultivated species, 

like coconut (Cocos nucifera L.), lettuce (Lactuca sativa L.), mango (Mangifera indica L.), 

and kale (Brassica oleracea L.) are exotic. 

Forty-nine ethnospecies (48 species) were found in the backyard, 30 ethnospecies (28 

species) were found in swidden, and 23 ethnospecies (22 species) were collected or used 

52%

71%

62%

48%

29%

38%

0

2

4

6

8

10

12

14

16

Fish Hunt Forest Resource

N
u

m
b

e
r 

o
f 

H
o

se
h

o
ld

s

m

f



 

64 

 

from the surrounding forest. Twenty-three species were cropped in plantation fields and 

the backyard. Only one species was founded in all three sites, Euterpe oleracea Mart.  

The interviewees mentioned a total of 29 animal species, which they raise, hunt, and/or 

fish. The majority are mammals with 13 species used, followed by birds (nine), fish (six), 

and reptiles (one). Almost all farmed animals are exotic, only one respondent mentioned 

a terrestrial tortoise (Geochelone spp.), likely rescued from the surrounding area. In 39 

interviewees, it was registered 17 hunting ethnospecies (16 species), eight fish 

ethnospecies (seven species), and seven farm animal species.   

Table 6: Fauna Species managed in Nova Esperança community, in SMIL, Roraima, Brazil. 

Ethnospecies Fauna Group/Species Hunting Farm Animals Fishing 
 

Bird 
   

Pato Cairina moschata 
 

x 
 

Mutum Crax spp. x 
  

Galinha do mato Formicarius colma x 
  

Galinha Gallus gallus 
 

x 
 

Juriti Leptotila verreauxi x 
  

Peru Meleagaris gallopavo 
 

x 
 

Galinha d'angola Numida meleagaris 
 

x 
 

Jacu Penelope spp. x 
  

Nambu Tinamus spp. x 
  

Perdiz _ x 
  

     

 
Fish 

   

Matrixã Brycon spp. 
  

x 

Tambaqui Colossoma spp. 
  

x 

Jacundá Crenicichla spp. 
  

x 

Cará Geophagus spp. 
  

x 

Carazinho _ 
  

x 

Sarapo Gymnotus spp. 
  

x 

Traíra Hoplias spp. 
  

x 

Piaba _ 
  

x 



 

65 

 

Ethnospecies Fauna Group/Species Hunting Farm Animals Fishing 
     

 
Mammal 

   

Bezerro Bos taurus 
 

x 
 

Paca Cuniculus paca x 
  

Cotia Dasyprocta spp. x 
  

Tatu quinze quilos Dasypus kappleri x 
  

Tatu peba Euphractus sexcinctus x 
  

Capivara Hydrochoerus 
hydrochaeris 

x 
  

Veado Mazama spp. x 
  

Catitu Pecari tajacu x 
  

Tatu canastra Priodontes maximus x 
  

Porco Sus scrofa 
 

x 
 

Anta Tapirus terrestris x 
  

Porcão Tayassu pecari x 
  

Tatu bola Tolypeutes tricinctus x 
  

     

 
Reptile 

   

Jabuti Geochelone spp. 
 

x 
 

 

Table 7: Flora Species managed in Nova Esperança community, in SMIL, Roraima, Brazil. 

Ethnospecies Flora Family/Species Backyard Forest Resources Swidden 

 

  Amaryllidaceae        

Cebola Allium cepa x      

Cebolinha Allium schoenoprasum x      

  Anacardiaceae        

Cajuí Anacardium giganteum    x    

Caju do mato Anacardium spp.   x    

Caju Anarcadium occidentale x      

Manga Mangifera indica x      

  Annonaceae        
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Ethnospecies Flora Family/Species Backyard Forest Resources Swidden 

 

Graviola Annona muricata x   x  

  Apiaceae        

Coentro Coriandrum sativum x      

  Apocynaceae        

Araraúba Aspidosperma desmanthum   x    

Carapanaúba Aspidosperma nitidum   x    

  Araceae        

Taioba Xanthosoma sagittifolium     x  

  Arecaceae        

Tucumã Astrocaryum aculeatum x x    

Inajá Attalea maripa   x    

Pupunha Bactris gasipaes x   x  

Côco Cocos nucifera x      

Açaí Euterpe oleracea x x x  

Açaí da mata Euterpe precatoria   x    

Jussara Euterpe spp.   x    

Bacaba Oenocarpus bacaba   x    

Patuá Oenocarpus bataua   x    

  Asteraceae        

Alface Lactuca sativa x      

  Bignoniaceae        

Cabaça Crescentia cujete x      

  Brassicaceae        

Couve Brassica oleracea x      

  Bromeliaceae        

Abacaxi Ananas comosus x   x  

  Carycaceae        

Mamão Carica papaya x   x  

  Caryocaraceae        

Piquiá Caryocar glabrum   x    

  Convolvulaceae        
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Ethnospecies Flora Family/Species Backyard Forest Resources Swidden 

 

Batata doce Ipomea batatas     x  

Batata roxa Ipomea batatas     x  

  Cucurbitaceae        

Melancia Citrullus lanatus x      

Maxixe Cucumis anguria x      

Gerimum Cucurbita spp. x   x  

  Dioscoreaceae        

Cará Dioscorea spp.     x  

  Euphorbiaceae        

Velame Croton spp.   x    

Macaxeira Manihot esculenta x   x  

Mandioca Manihot esculenta x   x  

  Fabaceae        

Ingá Inga spp. x x    

Feijão Phaseolus vulgaris x   x  

Feijão de metro Vigna unguiculata x      

  Lauraceae        

Loro Ocotea gracilis   x    

Abacate Persea americana x   x  

  Lecythidaceae        

Castanha Bertholletia excelsa   x    

Tauari Couratari stellata   x    

Matá-matá Eschweilera spp.   x    

  Malpighiaceae        

Murici Byrsonima crassifolia x      

Mirixi Byrsonima japurencis   x    

Mirixi do mato Byrsonima japurencis x      

Acerola Malpighia glabra x   x  

  Malvaceae        

Quiabo Abelmoschus esculentum x      

Algodão Gossypium spp. x      
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Ethnospecies Flora Family/Species Backyard Forest Resources Swidden 

 

Cacau Theobroma cacao     x  

Cupuaçu Theobroma grandiflorum x   x  

  Marantaceae        

Arumã Ischnosiphon arouma   x    

  Moraceae        

Jaca Artocarpus heterophyllus x   x  

Tatajuba Bagassa guianensis   x    

  Musaceae        

Banana Musa spp. x   x  

  Myrtaceae        

Jabuticaba Plinia cauliflora     x  

Goiaba Psidium guajava x   x  

Azeitona preta Syzygium cumini x      

Jambo Syzygium jambos x      

  Passifloraceae        

Maracujá Passiflora spp. x      

  Poaceae        

Cana Saccharum spp. x   x  

Milho Zea maiz x   x  

  Rubiaceae        

Café Coffea arabica x   x  

Jenipapo Genipa americana x   x  

  Rutaceae        

Limão Citrus aurantiifolia  x   x  

Tangerina Citrus reticulata x   x  

Laranja Citrus sinensis x   x  

  Sapotaceae        

Abio Pouteria spp. x      

  Solanaceae        

Pimentão Capsicum annuum x      

Pimenta Capsicum spp. x   x  
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Ethnospecies Flora Family/Species Backyard Forest Resources Swidden 

 

Tomate Solanum lycopersicum x      

Berinjela Solanum melongena  x      

Batata Solanum tuberosum  x   x  

  Indeterminated        

Casca grossa Indet.1   x    

Cedro Indet.2   x    

 

5.3.3. The Influence of the Sociocultural Variables on the Managed Species 

Several of the socioeconomic variables, were significantly correlated with the use of 

fauna species, including age (z = 2.74; p = 0.00619), hunting (z = -4.61, p = 0.000004), 

and fishing (z = -3.34; p = 0.00082), these two were negatively corelated (Table 4). The 

flora species usage had significant negative correlation to gender (z = -3.13; p = 0.0018) 

and a significant positive correlation with age (z = 2.24; p = 0.0253), forest resources 

collecting (z = 4.06, p = 0.000049), and fishing (z = 2.14; p = 0.0325) (Table 8). 
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Table 8: Summary of Generalized Linear Model for the Socio-economic variables related to the use of Fauna and Flora resources in the Nova Esperança community, in SMIL, 
Roraima, Brazil. 

Socioeconomic variables Fauna's use   Flora's use 

  Estimate Std. Error Z p   Estimate Std. Error Z p 

Gender 0.03092 0.24605 0.13 0.89998  -0.485 1.55E-01 -3.13  0.0018 **  

Age 0.01725 0.0063 2.74  0.00619 **   0.00978 4.38E-03 2.24  0.0253 *   

Time IL 0.00111 0.01036 0.11 0.91487  -0.0000578 5.08E-03 -0.01 0.9909 

Time community 0.0067 0.01899 0.35 0.72417  -0.0102 9.29E-03 -1.1 0.2704 

Number of residents 0.02201 0.04326 0.51 0.61093  0.011 2.89E-02 0.38 0.7047 

Job -0.17076 0.13588 -1.26 0.20888  -0.0706 8.46E-02 -0.83 0.4039 

Schooling -0.0385 0.04098 -0.94 0.34754  -0.0371 3.06E-02 -1.21 0.2262 

Farm -0.71838 0.56277 -1.28 0.20177  -20.2 2.31E+03 -0.01 0.993 

Forest Resources 0.36941 0.29 1.27 0.20272  -0.692 1.71E-01 -4.06  4.9e-05 *** 

Hunting -1.17886 0.25555 -4.61 4e-06 ***  0.125 1.38E-01 0.91 0.3632 

Fishing -0.7926 0.23698 -3.34 0.00082 ***   0.268 1.25E-01 2.14  0.0325 *   
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5.3.4. Relationship with the local flora and fauna 

In all key interviews (five), I recorded 73 animal ethnospecies, representing 69 animal 

species (Table 9). The mammal is the richest group with 31 recognized species, followed 

by birds (16 species), reptiles (10), fishes and arthropods (five each), and amphibians 

(two).  

Most of the classified species showed at least one type of usage by the community 

members. According to the key informants’ classification, one animal species was used 

as handicraft, 15 as hunting, one as medicine, and five as fishing. Most species used as 

hunting and fishing were food items. 

I recorded 43 plant ethnospecies, representing 40 plant species (Table 10). The most 

relevant families regarding the number of species were Arecaceae (9), Apocynaceae (5), 

Fabaceae (4), and Lecythidaceae (4).  

The medicinal plants were the most cited amongst the community members, 

corresponding to 16 species. It was followed by edible plants (15), and plants used in 

construction (11). Among all plant species, nine were used as handicraft, two as 

firewood, one as a tool (shaped), and one as fishing.   

Table 9: Fauna Species know and used in Nova Esperança community, in SMIL, Roraima, Brazil. 

Ethnospecies Group/ Species Handicraft Hunt Medicinal Fishing 

 Amphibian     
Rã Anura spp.     

     Sapo      
Cururu Rhinella spp.     

 Bird     
Papagaio Amazona spp.     
Arara vermelha Ara chloropterus     
Arara Ara spp.  x  x   
Mutum Crax spp.   x   
Anu Crotophaga spp.     
Nambu relógio Crypturellus spp.     
Jacu Penelope spp.   x   
Pica-pau Picidae spp.     
Periquito Psittacidae sp.1     
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Ethnospecies Group/ Species Handicraft Hunt Medicinal Fishing 

Maracanã Psittacidae sp.2     
Jacamim Psophia crepitans   x   
Tucano Ramphastus spp.     
Nambu galinha Tinamus guttatus     
Nambu grande Tinamus major     
Nambu Tinamus spp.   x   
Beija flor Trochilidae spp.     

 Fish     
Lambari Astyanax spp.     X 

Tilapia Cichlidae spp.     X 

Cará Geophagus spp.     X 

Traíra Hoplias spp.     X 

Mandi Pimelodus spp.     X 

 Mammal     
Guariba Alouatta seniculus      
Macaco da noite Aotus trivirgatus     
Quatá Ateles paniscus     
Preguiça Bradypus tridactylus      
Macaco zog zog Callicebus personatus      
Macaco prego Cebus apela     
Cachorro-do-mato Cerdocyon thous    x  
Porco espinho Coendou prehensilis     
Paca Cuniculus paca   x   

Cutia Dasyprocta spp.   x   
Tatu quinze quilos Dasypus kappleri     
Tatu Dasypus spp.     
Mucura Didelphis marsupialis     
Cachorro-do-mato Eira barbara     
Tatu peba Euphractus sexcinctus   x   
Capivara Hydrochoerus hydrochaeris   x   
Maracajá Leopardus pardalis      
Maracajá grande       
Maracajá pequeno Leopardus tigrinus     
Lontra Lutra longicaudis      
Veado Mazama spp.   x   
Cotiara Myoprocta acouchy      
Tamanduá bandeira Myrmecophaga tridactyla     
Onça Panthera onca     
Pantera      
Catitu Pecari tajacu   x   
Tatu canastra Priodontes maximus     
Sussuarana Puma concolor     
Mambira Tamandua tetradactyla      
Anta Tapirus terrestris   x   
Porcao Tayassu pecari   x   
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Ethnospecies Group/ Species Handicraft Hunt Medicinal Fishing 

Tatu bola Tolypeutes tricinctus     
Jatruaru Tupinambis teguixin      

 Reptile     
Jibóia Boa constrictor     
Jibóia branca      
Jararaca Bothrops atrox     
Jabuti Geochelone spp.  x   
Cobra papagaio Corallus batesii     
Surucucu Crotalus durissus     
Coral verdadeira Elapidae spp.     
Sucuri Eunectes murinus     
Pico de jaca Lachesis muta     
Jacaré Caiman spp.     
Cobra Ophidia spp.   x   

 Arthropode     
Aranha caranguejeira 
marron Aranae sp.1     
Aranha caranguejeira preta Aranae sp.2        

Aranha caranguejeira cinza Aranae sp.3     

Escorpião amarelo Scorpiones sp.1     

Escorpião preto Scorpiones sp.2     
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      Table 10: Flora Species know and used in Nova Esperança community, in SMIL, Roraima, Brazil. 

Ethnospecies Family/ Species Food Handicraft Construction Tool Firewood Medicinal Fishing 

 Amaranthaceae        
Alroça Amaranthus spp.  x       

 Anacardiaceae        
Cajuí Anacardium giganteum  x      x  

 Apocynaceae        
Araraúba Aspidosperma desmanthum    X     
Carapanaúba Aspidosperma nitidum       x  
Sorva Couma utilis  x       
Quina-quina Geissospermum sericeum     x   x  
Sucubeira Himatanthus sucuuba       x  

 Araceae        
Cipó titica Heteropsis spp.   x      

 Arecaceae        
Tucumã Astrocaryum aculeatum  x  x      
Inajá Attalea maripa  x   X     
Pupunha Bactris gasipaes  x  x      
Jacitara Desmoncus polyacanthos   x      
Acaí Euterpe oleracea  x  x     x  
Acaí da mata Euterpe precatoria  x       
Buriti Mauritia flexuosa  x  x      
Bacaba Oenocarpus bacaba  x  x  X     
Patuá Oenocarpus bataua  x       

 Bignoniaceae        
Cipó-alho Mansoa alliacea       x  

 Burseraceae        
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Ethnospecies Family/ Species Food Handicraft Construction Tool Firewood Medicinal Fishing 

Breu branco Protium spp.        
 Caryocaraceae        

Pequi Caryocar brasiliense  x       
 Euphorbiaceae        

Velame Croton spp.    X     
Amarelão Pogonophora schomburgkiana    X     

 Fabaceae        
Angico Anadenanthera peregrina    X    x  
Pata de vaca Bauhinia ungulata       x  
Copaíba Copaifera spp.       x  
Jatobá Hymenaea courbaril       x  
Ingá Inga spp.  x     x   

 Hypericaceae        
Lacre Vismia macrophylla    X    x  

 Lamiaceae        
Anador Plectranthus barbatus       x  

 Lecythidaceae        
Castanha Bertholletia excelsa  x       
Taori Couratari stellata    X     
Matá-matá Eschweilera spp.    X     
Mata-fome Gustavia hexapetala    X     

 Malpighiaceae        
Mirixi Byrsonima japurencis  x       
Murici do mato Byrsonima spp.      x  x  

 Marantaceae        
Arumã Ischnosiphon arouma   x      

 Xanthorrhoeaceae        
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Ethnospecies Family/ Species Food Handicraft Construction Tool Firewood Medicinal Fishing 

Babosa Aloe spp.       x  
Língua de pirarucu Kalanchoe pinnata       x  

 Indeterminated        
Casca grossa Indet.1    X     
Madeira branca Indet.2    X     
Puá Indet.3    X    x  
Timbó Indet.4        x 

Samambaia Pteridophyta sp.1    x           
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5.4. Discussion 

5.4.1. Managed Species in Community 

I registered 32 botanical families in this study, in which Arecaceae, Solanaceae, 

Anacardiaceae, Malvaceae, and Myrtaceae were the most representative. Oliveira 

(2016) detected 46 botanical families in two distinct SMIL communities, which the most 

representative families in managed areas were Fabaceae, Myrtaceae, Lamiaceae, 

Rubiaceae, Malpighiaceae, Bignoniaceae, and Euphorbiaceae. In a separate study also 

involving indigenous communities in Amazon Region, Bustamante (2009) recorded  

Arecaceae, Fabaceae, Solanaceae, Rutaceae, Cucurbitaceae, and Malvaceae, as plant 

families present in those communities. There is a noticeable resemblance on plant 

families occurrence between this and Bustamante’s research, which likely reflect the 

ecosystem similarities from both study areas. On the other hand, despite Oliveira’s 

research being also carried in SMIL, it was performed in areas of savannah formation, 

locally known as Lavrado, showing distinct biome’s features. 

The Arecaceae is the palms botanical family. Many studies have demonstrated the 

importance of palms to indigenous and settler communities in the Amazon (Balick 1984; 

Plotkin and Balick 1984; Zambrana et al. 2007). It’s importance relies on the essential 

roles palms play in the subsistence strategies of many different communities (Campos 

and Ehringhaus 2003; Byg and Balslev 2004). For instance, the distinct parts of the plant 

(fruit, leaf, and trunk) have multiple usages, including food, construction and 

handicrafts. In this study, all palm species were listed as food items, even though some 

fruits were often traded, in natura or juice (e. g. licor de bacaba) for other goods.   

Furthermore, the ecological knowledge about palms can contribute to the 

environmental conservation strategies (Byg and Balslev 2001). According to these 

authors (Byg and Balslev 2001), the most used species are, therefore, often vested with 

local cultural values, suggesting that usage and conservation of palms may be 

complementary. 

Solanaceae is a significant group of the managed botanical species since peppers 

(Capsicum spp.) play an important role in native eating habits, being an ingredient 
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present in many preparations. According to Barbosa et al. (2002), domesticated 

Capsicum peppers in Roraima have a great diversity of forms, colors, and flavors (Figure 

16). The use of peppers as passed down from generation to generation, furthermore, 

the peppers play a rich genetic heritage obtained over time by indigenous communities 

(Barbosa et al. 2002; Nascimento Filho et al. 2007). 

 

 

Figure 16: Peppers (Capsicum spp.) from Nova Esperança community, in SMIL, Roraima – Brazil. Image 
by P.P. Beroth (2018). 

 

The crop areas, backyards, and swiddens contained most of the plant species used in 

daily alimentation, while few items were obtained through forest resources. Only one 

species was founded in all three sites, Euterpe oleracea Mart., known as açaí. Moreover, 

Inga spp. and Astrocaryum aculeatum G. Mey. were found in both backyards and the 

forest. Native species were often observed together with non-native species inside the 

backyards. This likely implies that native species occurred there before the backyard's 
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establishment. Besides, indigenous yards have no fences, which facilitates the 

dispersion of native forest species within the system.  According to Miller et al. (2006), 

the traditional homegardens of Amazonia reflects a combination of ancestral practices, 

new social scenes created by the process of colonization, and the introduction of exotic 

species by the settlers. 

The results demonstrated that wild fauna is a critical managed resource. Hunting is an 

activity rarely practiced as a sport and most often performed by men, while fishing was 

practiced by both genders. These results confirms the study presented by Pezzuti and 

Chaves (2009) with Deni indigenous people in the Amazon. Hunted and fished species 

were mainly food complements, while most of the farmed animals, such as chickens, 

pigs, and calves, supplement their families' diets.  

According to the informants, the community region is not conducive for fishing. There 

are three dams in which few fish species are consumed, given that they are small, and 

according to the informants, have little nutritional source. They also fish in rivers, 

although the practice of fishery in these locations are disadvantageous since the rivers 

are shallow and do not receive tributaries. The residents of the community often go to 

savanna areas – lavrado, when they want to fish bigger fishes. Nevertheless, the fish is 

still a significant source of animal protein to the community, for instance, one of the 

most common dishes to indigenous people in this part of Amazonia is the damorida, a 

very spicy fish stock (Barbosa et al. 2002; Nascimento Filho et al. 2007). 

Understanding the pattern of hunting activities of indigenous people and the response 

of the hunted species population are central to the sustainable and ecological 

management of resources (Strong et al. 2010). Usually, hunting can be a safe protein 

source to forest people in Neotropics, besides, hunting activity plays an essential role in 

socio-economic life for these communities (Robinson 1999; Peres 2000). Most of the 

hunted species in Nova Esperança are mammals and, probably, with high nutritional 

value. The events of hunting, most of the time, happen when some animal individually 

or in groups appear close to the houses. Also, this activity is sporadic because the 
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community residents often buy meat at the butcher shop, which is about 5 kilometers 

away. 

 Regarding farming activities, a common practice is to raise animals and then slaughter 

them. This practice is quite common amongst different cultures and rural communities 

and it’s mainly used for chickens, ducks, swine, bovines, and goats.  Nova Esperança, in 

contrast to other communities in SMIL, has no cattle farming; this decision happened in 

a community meeting because their size and geography area does not support that 

activity. With regards to indigenous communities, the animals raising practice is often 

extended to wild species. For instance, Erikson (2012) observed that some Matis 

families, an indigenous community from Amazonas, raised chelonians for food and 

Pezzuti and Chaves (2009) also recorded a wild animal breeding amongst Deni people, 

in the Amazonas. 

5.4.2. The Influence of the Sociocultural Variables on the Managed Species 

The results of this study showed a close relationship between managed fauna 

knowledge and sociocultural variables. The correlation observed between managed 

fauna with fishing and hunting, likely reflect  the greater exposure of fishers and hunters 

to the natural habitats from which their livelihoods derive, accumulating , a greater 

knowledge on the used resources (Martínez-Ballesté et al. 2006; Mourão et al. 2006; 

Souto et al. 2011). The hunting associated knowledge is also connected with 

socioeconomic factors and has been, therefore, passed through generations (Alves et al. 

2009, 2016). In Nova Esperança, the fishery activities are condensed into dams and 

lakes, due to the lower fish concentration in the rivers, even though dwellers do 

frequent fish expeditions to greater rivers, mainly in the savanna region. These 

excursions also improve the community knowledge about plants from distinct regions. 

Fauna e flora usage corelates positively with age. This environmental knowledge 

gradually decreases from elders to youngers in the Nova Esperança community.  There 

are not many records on the relation between fauna knowledge and age, but similar 

results to those of the fauna were recorded for the flora in other ethnobotany 
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researches (e.g. Brandt et al. 2013; Silva et al. 2019; Arruda et al. 2019). While 

ethnobotany is a well-established field, the researches in ecological knowledge about 

fauna are a scarce. In this perspective, ethnozoology researches can be helpful to point 

out the socioeconomic importance of the regional fauna (Cullen et al. 2000).  

The time of coexistence in a territory are amongst the factors that can affect the 

managed species knowledge. Since Nova Esperança is a relatively recent village, their 

elders are from other communities, which are, sometimes, isolated, and because of this, 

the knowledge between Nova Esperança biodiversity is shallow. Moreover, there has 

been a great population growth in the recent years and a lot of new residents come from 

urban areas. Besides, many of the younger villagers work or attend the city. Therefore, 

the inputs from an urban lifestyle may be interfering on their knowledge regarding their 

fauna. 

The knowledge about flora species was influenced by gender,  forest resources usage 

and fishing. Lawrence et al. (2005) found that gender, culture, age, and proximity to 

markets all influenced the perceived importance of wild-harvested plants for local 

people. To Albuquerque et al. (2011), there is a strong tendency in women and in older 

people to have a greater knowledge of medicinal plants, although, there is no universal 

rule for the influence of these variables.  To Voeks (2007), the different levels of 

knowledge between men and women can be explained by the division in activities, since 

different habits lead to the accumulation of varied experiences that are reflected in 

different levels of knowledge. This study pointed out a significant difference in plant 

knowledge between men and women, which ca be explained by the contrast between 

men's and women's lifestyles. For instance, the community men tend to walk in the 

forest to hunt, and because of this, they can learn more about timber and forest 

resources. On the other hand, women connect more with the knowledge of medicinal 

and edible plants, since they are more connected to the home. 

The people who gather forest resources, as well as who fish and hunt, tend to be more 

exposed to forest species, so, their knowledge distinct from that of people who does not 

play this activity. 
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5.4.3. Relationship with the local flora and fauna 

In the free list about fauna species, the recorded uses were hunting, medicine, 

handicraft, or fishing (the hunt and fish species are also food items). Most wild animals 

cited here are essential resources that function mainly as food complements, but also 

as medicines. The mammals were the most diverse group knew, because they are 

usually larger animals, and have been the favorite amongst hunters (Souza and Alves 

2014). This result matches with other surveys conducted with traditional populations 

(e.g. Redford and Robinson 1987; Peres and Nascimento 2006; Souza and Alves 2014).  

Birds were the second most representative group , followed by reptiles. Peres and 

Nascimento (2006) research on game hunting, found a close result in a Kayapó 

indigenous community at Amazonia. In this study, the interviewees mentioned Crax spp. 

and Penelope spp., both belonging to the family Cracidae, as commonly hunted species. 

Previews studies have concluded that forest game birds, such as cracids, are easily 

overhunted because of their slow rate of population recovery (Begazo and Bodmer 

1998; Kattan et al. 2016). To Brooks (2006), this is one of the most threatened families 

of birds, with 24 species listed in the Threatened, Endangered, or Critically Endangered 

categories. 

Subsistence hunting of terrestrial vertebrates has a fundamental role in traditional 

tropical communities (Peres 2000). Although the exploitation of animal populations has 

been pointed out as the main reason for species threat (Peres 2000; Rowcliffe et al. 

2003), this depends on the level of hunting pressure and is often exacerbated by habitat 

degradation (Alves et al. 2016). In Mexico, Gallina-Tessaro et al. (2009) showed an 

example of conservation management of wildlife in protected areas, where the 

economic harvesting of natural resources was controlled by the local communities that 

rely on them. To Durand and Vázquez (2011), the participation of the population in a 

protected area has the potential to benefit wildlife conservation and sustainable 

resource management. 
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Regarding the list of flora species, Arecaceae was the most representative family. For 

example, three of the most cited species were from Arecaceae family: Oenocarpus 

bacaba Mart., Astrocaryum aculeatum, and Euterpe oleracea. All three have fruits very 

much consumed by the community. However, these species have other potential uses, 

such as construction and crafts. 

In the Amazon, several studies indicate a close relationship between human populations 

and available plant resources, identifying a range of useful species associated with 

different categories of use and management (Milliken et al. 1992; Alarcón and Peixoto 

2008). In tropical regions, the use and availability of plant resources were recognized as 

vital for the subsistence of traditional communities (Posey 1985). These resources are 

fundamental food items and used as medicines. Medicinal and edible, respectively, are 

the most cited uses for plant species in a free list by key informants; the medicinal plants 

were the most mentioned, with 16 species, and by edible plants with 15 species. People 

allow these plants to grow freely on their agricultural plots, home gardens, and adjacent 

lands, or they know where to find them in the forest. Following the same standards, 

Oliveira (2016), in a survey with indigenous people in two communities in SMIL, found 

82 medicinal plant species and 46 edible plant species.  

Despite the importance of this kind of research with indigenous and traditional 

communities, it is essential to emphasize that a summary of the number of useful 

species in an area is just a rather simple guide to the cultural importance of forests and 

the results should be interpreted with caution (Phillips et al. 1994). 

5.5. Conclusion 

The TEK of the Nova Esperança community is governed by knowledge of the territory 

and co-developed within the social factors. This Chapter findings indicated that 

interviewees have a vast knowledge about the natural resources. Their knowledge about 

fauna and flora are very similar to that of other indigenous people in the Amazon 

scenario. Also, their knowledge about the territory is intrinsically connected with 

territoriality, which is people manifest their territory’s notions. The long-held practices, 
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like hunting, fishing, cassava management decreased along the years. The dwellers have 

significant changes in their lifestyle because the community is relatively recent, most of 

the villagers are young adults, and the population grows fast. Even though the proximity 

to an urban area is an incentive for new families to settle there, the influence of a urban 

lifestyle likely play social and environmental pressures towards the Indigenous in the 

Nova Esperança community. 

The TEK is a product of the natural adaptation process, resulting from human co-

evolution and the environment in which it is inserted (Gadgil et al. 1993).  Moreover, 

the scholars suggest that indigenous TEK contributes to the biodiversity conservation 

and environmental management (Dominguez et al. 2010; Porter-Bolland et al. 2011). 

For the Indigenous, the cultural dimension is as important as the environmental 

dimensions. In this perspective, the community leaders have been taking some 

initiatives to reconnect with traditional practices, including establishing a medicinal 

plant pharmacy, ecotourism plan, indigenous baptism and education in the native 

language. 

This research brings new elements for the conception of the territory management 

plans. However, this type of research is important because It can contribute to local 

resource conservation and support strategies for managing natural resources. Future 

studies must be conducted in order to identify the TEK from distinct SMIL’s communities, 

besides proposing conservation strategies for land management. 
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6. Land use and management 

practices: a case study of the 

indigenous community of Nova 

Esperança at São Marcos Indigenous 

Land (RR, Brazil) 

 

6.1. Introduction 

Life in indigenous communities has an intrinsic connection with the cycles of nature, and 

this relationship provides abilities inherent in the dynamics of society (Silva 2012). 

Owing to innumerable interactions with the environment for generations, indigenous 

people have acquired skills in natural resource use and management (Berkes et al. 

2000a; Nakashima et al. 2012). This expertise is detailed by Traditional Ecological 

Knowledge (TEK) and is defined as “knowledge, practice, and belief, evolving by adaptive 

processes and handed down through generations by cultural transmission, about the 

relationship of living beings, including humans, with one another and with their 

environment” (Berkes 2012). And this relation about traditional societies and nature can 

not be unlinked (Gasché and Mendonza 2012). LaDuke (1994) say: “TEK is the culturally 

and spiritually based way in which indigenous peoples relate to their ecosystems.” 

To incorporate TEK in resource process management, there is a range of participatory 

tools, as well as interviews, transect walks preference ranking, and participatory 

mapping (Davis Case 1990; Martin et al. 1995). Furthermore, the TEK about the seasons 

and cycles has an intimate connection with land use, being an essential tool for natural 

resource management (Folke et al. 2002; Clarke 2009). To Gasché and Mendoza (2012), 
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the socio-ecological calendar is established from folk wisdom about the weather, 

astronomy, biology, water cycle per month, and social activities. In other words, while 

the Western calendar was established based on chronological perspective,   the socio-

ecological calendar is built around ecological, cultural, and spiritual aspects of a lifetime 

(Prober et al. 2011). 

Indigenous groups have an intimate relationship with the weather; the framework about 

agriculture systems is highly linked with the climatic variability (Sánchez-Cortés and 

Chavero 2011). The traditional knowledge of seasonal timing of growth, development, 

reproduction, and migration of organisms, especially as they relate to climate and 

weather, is reported by Traditional Phenological Knowledge (Lantz and Turner 2003). In 

the light of that, the calendar has the potential to indicate the life-cycle changes in plant 

and animal species and their links with human activities. Additionally, it indirectly 

comprises knowledge about language, beliefs, myths, rituals, and ceremonies that relate 

to the seasonal round and concepts of time and the seasons (Lantz and Turner 2003). 

The value of indigenous communities on the conservation and maintenance of forests 

has been increasing in the last years (Kothari et al. 2012). This increase in importance is 

partially due to their territorial extension--about fifty percent of the Amazon Basin, for 

instance, is covered by Indigenous Lands (IL) and protected areas (RAISG). Furthermore, 

according to Sobrevila (2008), there is a substantive degree of overlap between areas of 

high biodiversity and indigenous territories in the Brazilian Amazon. Nevertheless, illegal 

exploiters of natural resources, like mining and logging, threaten the existence of IL and 

protected areas--and, by extension, indigenous communities like Nova Esperança 

(Gullison and Hardner 2018). 

Governmental conservation planning has been frequently taken a top-down approach, 

which reflects in a restriction of areas intended for community use (van Heist et al. 

2015). But forest communities can provide detailed information about the management 

of natural systems, and one way to improve their capacity to respond and adapt is to let 

them lead in the environmental planning process (Cronkleton et al. 2010). In South 

America, participatory approaches, like ethno-mapping have been employed in 
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management and conflict mediation on the use of natural resources (Herlihy and Knapp 

2003; Cronkleton et al. 2010). 

Maps are useful tools for identifying and visualizing human-environmental connections 

that have a spatial component and which are often difficult to discern using non-spatial 

analytical techniques (McLain et al. 2013). Participatory mapping involves local people, 

empowering them to generate maps that graphically reflect their perceptions of the 

landscapes where they live (Chambers 2006). The use of participatory mapping is an 

important tool  for indigenous political empowerment; it can result in changes in 

legislation to increase the rights of  indigenous and other minority groups, as well as 

their autonomy to manage natural resources in their territories (Herlihy and Knapp 

2003; Cronkleton et al. 2010). 

This chapter assesses the TEK about the territory through the lens of different 

approaches such as a socio-ecological calendar, rules for land use, and an ethno-map of 

the Nova Esperança community. I believe in the potential role in the use of different 

techniques of participatory research for conserving socio-biodiversity, raising 

community empowerment, and ultimately, contributing to territorial and 

environmental management plans in IL. 

6.2. Methods 

6.2.1. Study site 

The survey was conducted in Nova Esperança community (N 04°26’32”; W 061°07’22”), 

based in São Marcos Indigenous Land (SMIL), Roraima State, Brazil (Figure 4). SMIL 

covers part of the municipalities of Boa Vista and Pacaraima and hosts 45 indigenous 

communities, about 6.096 individuals. The community is located around 5 km from the 

Pacaraima’s urban center. The mean annual precipitation in Pacaraima is 1,850 mm 

(Barbosa 1997), and the local climate is Tropical Monsoon (Am), according to the 

Köppen-Geiger climate classification (Peel et al. 2007), characterized by a hot and humid 

climate with a distinct dry season.  
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The community was founded in 1996 when a family from the Sorocaima II community 

migrated to occupy this region. Makushi, Wapishana, and Taurepang are the ethnic 

groups present in the locality. Their activities are based on extractivism and agriculture. 

They collect fruits and seeds, hunt, fish, and crop in swiddens and backyards for 

subsistence. According to the health agents census, 33 families – approximately 179 

individuals, live in Nova Esperança. According to data from the East Sanitation District, 

there has been a population increase of circa 108% in 15 years.  

6.2.2. Procedures 

In the first contact with the community, the project was presented to the main leader 

(Tuxaua in native language), which gave consent to carry out the research. Later, the 

study was also introduced to other local leadership, such as the second Tuxaua; Capataz; 

community association members, and the indigenous health agent. This presentation 

happened in a meeting held in Malocão (the name was given to where community 

meetings are held) in February 2018. The fieldwork was accomplished from February to 

April 2018.  

The approach consisted of collecting detailed data, by interview, regarding social and 

ecological factors related to community and the knowledge about environment and 

territory. Semi-structured interviews were conducted with 39 people and supplemental 

doubts were done to key interviewees to identify the management social activities, 

constructing the socio-ecological calendar (Gasché and Mendoza 2012; Silva 2012). 

Additionally, the indigenous were asked to draw a participatory ethno-map. The key 

interviewees were selected during the interviews using as criteria individuals who 

demonstrated greater knowledge about natural resources. Due to difficulties in holding 

meetings with the residents, I compiled information about the rain patterns during the 

year, fruit abundance in each season, the fauna, and the local management practices 

during the interviews. Moreover, all information about cycles, environment, land use, 

and also community activities obtained in the interviews was gathered in the calendar. 
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Social activities are essential in understanding social organization and indigenous 

knowledge (Repetto and Carvalho 2015). To clarify this knowledge, I used the 

intercultural inductive methodology (Silva 2012). This method, first, looks at the main 

traditional community activities, and then these activities are fully described. Moreover, 

the intercultural inductive methodology can establish the link between the people with 

the territory, and the traditional knowledge (Silva 2012). 

The socio-ecological calendar is built with predetermined indexes. I used these: 

a. Seasons; 

b. Climatology; 

c. Fauna knowledge; 

d. Flora knowledge; 

e. Socio and environmental vulnerabilities (fire, floods, lack of resources, etc.); 

f. Territory management activities. 

The ethno-map examined the perceptions of informants concerning the locations of 

natural resources, as I asked interviewees to identify the different areas of 

management: swiddens, hunting and fishing areas, locations for gathering forest and 

water resources, important community surroundings, and the most vulnerable areas. 

Firstly, I used an aerial image removed from Google Earth©, due to its high detail 

definition, and asked the interviewees to pinpoint the primary information. The image 

was available to any indigenous people for adding features and making corrections. 

Additionally, a resident drew the mental map and the socio-ecological calendar based 

on the information available in the aerial image. Finally, I copied the information from 

the image and drew it on Google Earth© for better visualization of the landscape. 

6.3. Results and Discussion 

The Nova Esperança socio-ecological calendar design, displayed in Figure 17, shows two 

seasons: winter and summer. Quite usual, however, is the fact that the population 

relates their rainy/wet season to winter as the temperature decreases and the dry 

season is associated with summer. The calendar represents the activities, the dynamics, 
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and the knowledge of ecological systems that have an inherent relationship with the 

seasons and climatology. Therefore, the calendar provides a range of resources used, 

including species that are of interest and value complete but harvested infrequently. 

 

Figure 17: The socio-ecological calendar of the Nova Esperança community, SMIL, Roraima – Brazil. 
Author: Agostinho Wapixana. 

 



 

91 

 

The main data of the calendar are shown in Table 11. The activities and dynamics are 

associated with annual natural cycles. The activities and dynamics are associated with 

annual natural cycles. Through these seasonal activities, the community keeps the 

ancestral and cultural knowledge. Despite being close to an urban area, the community 

sustains a range of activities related to land management, like crops, hunt, fish, 

gathering. According to the interviewees, two traditional collective management 

practices are regularly performed: the ajuri and timbó. Interviewees did not mention the 

preparation of cassava flour (Manihot esculenta Crantz, Euphorbiaceae), but this activity 

often needs joint effort, too. 

Ajuri means “I came to help” (Mello 1983) in the Tupi native language. In Amazonian 

culture, this practice is a collective endeavor technique that entails mutual assistance 

among the families in activities when a joint effort is needed (Meriguete et al. 2016). 

The ajuri in this community is usually related to the cassava harvesting practice. Cassava 

is the primary staple for the majority of the Amazonian indigenous peoples (Salick et al. 

1997). This species is originally from the Neotropical lowland and has a vital role in the 

cultural construction of agrobiodiversity managed by traditional communities 

(Emperaire and Peroni 2007). Furthermore, cassava is the most important source of 

carbohydrates in the tropics (Clement et al. 2010). In the community, cassava is 

especially used to make flour (Figure 18), dishes, and caxiri – a fermented beverage 

consumed in meetings, celebrations, and during ajuri harvest.  
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Table 11: Main information on the socio-ecological calendar of Nova Esperança community, SMIL, Roraima, Brazil. 

Indicators / 
Months 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Season Summer Summer Summer Summer Winter Winter Winter Winter Winter Summer Summer Summer 

Climatology 

High 
temperatur
es and dry 
weather 

High 
temperatur
es and dry 
weather 

High 
temperatur
es and dry 
weather 

First rain, 
the 

temperatur
e begins to 

drop 

Warmer 
temperatur
es and wet 

weather 

Warmer 
temperatur
es and wet 

weather 

Warmer 
temperatur
es and wet 

weather 

Warmer 
temperatur
es and wet 

weather 

Temperatu
res begin 

to rise, and 
rain begins 
to decrease 

High 
temperatur
es and dry 
weather 

High 
temperatur
es and dry 
weather 

High 
temperatur
es and dry 
weather 

Fauna 

Mammals 
and birds 
become 

more 
frequent. 

Mammals 
and birds 
become 

more 
frequent. 

Mammals 
and birds 
become 

more 
frequent. 

A few 
mammals 

start 
appearing 
at the end 

of the 
summer 

Fishes are 
in shoal / 

The 
reptiles 

and 
amphibians 

become 
more 

frequent 

Fishes are 
in shoal / 

The 
reptiles 

and 
amphibians 

become 
more 

frequent 

Fishes are 
in shoal / 

The 
reptiles 

and 
amphibians 

become 
more 

frequent 

Fishes are 
in shoal / 

The 
reptiles 

and 
amphibians 

become 
more 

frequent 

Fishes are 
in shoal / 

The 
reptiles 

and 
amphibians 

become 
more 

frequent / 
The scarlet 

macaw 
appears 
together 
with the 

firsts fruits 
of 

"Bacaba" 

Mammals 
and birds 
become 

more 
frequent. 

Mammals 
and birds 
become 

more 
frequent. 

Mammals 
and birds 
become 

more 
frequent. 

Flora   Fruits of 
Açaí palm 

 Fruits of 
Patuá palm 

Flowering 
period 

Flowering 
period / 
Forest is 

green 

Flowering 
period / 
Forest is 

green 

Appears 
firsts fruits 
of Bacaba 

palm 

 
Fruits of 
"Bacaba 

palm 

Fruits of 
Tucumã 

palm 
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Indicators / 
Months 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Vulnerabilities  

Water 
shortage, 
because 

the rivers 
are dry 

   

An 
increase in 
the inciden
ce of floods 

Intense 
rain 

  

Beginning 
of the 

wildfire 
incidence 

Dry 
weather 

 

Territory 
Management 

Activities 

Gathering 
of Tucumã 
fruits in the 

forest / 
Hunting 

First 
cleaning 

out terrain 
for the 

planting of 
crops / 
Hunting 

Slash and 
burn 

practice in 
the 

swiddens / 
Making 
manioc 
flour / 

Gathering 
of Açaí 

fruits in the 
forest / 
Hunting 

Slash and 
burn 

practice in 
the 

swiddens / 
Making 
manioc 
flour / 

Hunting 

Cleaning 
out the 
terrain 
for the 

planting of 
crops / 

Gathering 
of Patuá 

fruits in the 
forest / 

Best time 
to fish 

Planting of 
crops / 

Best time 
to fish 

Best time 
to fish 

Beginning 
of the 

fruits/ Best 
time to fish 

Best time 
to hunt 

Ajuri - 
Collective 

harvest 
practice / 
Best time 
to hunt 

Collective 
artisanal 
fishing 

Timbó / 
Gathering 

of 
"Bacaba" 

fruits in the 
forest / 
Hunting 

Hunting 
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Figure 18: Manufacturing of cassava flour in Nova Esperança community, SMIL, Roraima – Brazil. a. Local 
residents peel cassava; b. Local resident grates the cassava; c. Local resident removes the excess liquid 
of cassava in a press known tipiti; d. The detailed picture of the tipiti; e. Local resident mashes and toasts 
the cassava flour; f. The toasted cassava flour.  Images by P.P. Beroth (2018). 

 

In Nova Esperança, as well as all the Amazonian region, slash-and-burn agriculture is the 

primary practice to cultivate. This system is based on cutting, drying, and burning the 

vegetation in a plot, and after the cultivation period, the area is abandoned (Morton et 

al. 2008). The agricultural activity is considered by subsistence because vegetables are 

grown for the dwellers own consumption. The annual cycle of agriculture is determined 

by dry and wet seasons, and according to another research in Makushi – Wapishana 

a. b. 

c. d. 

e. f. 
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communities, this pattern is founded too (Miller et al. 2008). The households start 

preparing the soil in the middle of the dry season and burn the swiddens in the end. 

They grow at the beginning of the wet season (May to September) and crop at the start 

of the dry season (October to April). 

In many indigenous communities, after a few years of using, the swiddens are left to 

fallow for about five or six years. This technique is seen in groups like the Borari (Ferreira 

and Sablayrolles 2014), the Deni (Pezzuti and Chaves 2009), and the Yanomami (Ramos 

2008). Used in crop rotation, fallowing is meant to let ground recover from exhaustion 

(Ramos 2008; Pezzuti and Chaves 2009). But it is forbidden to clear-cut the forest in the 

surroundings of Nova Esperança, as the SMIL was a vast farm settlement during Brazil’s 

monarchy period (Andrello 2010). At this period, most of the forest where Boa 

Esperança is now situated was cut down. Subsequently, the fields go through a fallow 

period so the land can be used again afterward. Due to this laborious process, the soil 

needs greater management efforts. 

Basic biological information about plants transmitted through the ecological calendar 

most commonly included their regional presence, the seasons of their flowering, and 

fruit ripening. According to the interviewees, the main managed species of flora in the 

forest are the palm trees, and the activity is the gathering of fruits. Palm trees play a 

significant role in the subsistence strategies of many different populations (Campos and 

Ehringhaus 2003; Byg and Balslev 2004). These plants are used as food, in buildings, and 

handicrafts, being possible to use all its parts: fruit, leaf, and trunk. The main species 

managed are bacaba (Oenocarpus bacaba Mart.), açaí (Euterpe spp.), tucumã 

(Astrocaryum aculeatum G.Mey.), and patuá (Oenocarpus bataua Mart.). Some families 

commercialize fruits or manufactured products from the palm trees, like beverages or 

jam, at the roadside, and in community meetings or events. These data show the 

expressive importance of palm to this community, as well as a nutrition item or as a 

subsistence item. 

Timbó is a generic denomination to plants with toxic property to fishes (Luitgards-Moura 

et al. 2002). The term is also used in reference to a common kind of fishing techniqueery 
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that applies the timbó (Txicão and Leão 2019). This kind of fishery is much disseminated 

in Latin America, and in Brazil, the species from botanical families Sapindaceae, 

Papilionaceae, Euphorbiaceae, and Asteraceae are more used for that practice (Oliveira 

2015). According to the informants, the timbó fishing takes place in mid-November, just 

after the end of the rainy season. This is due to the timbó application, which is directly 

related to water dynamics. Because the water may be contaminated, the perfect 

moment to use this technique is at the beginning of the dry season, as described by 

households in the community. 

Hook and line fishing is also practiced in Nova Esperança, and this mainly occurs in three 

weirs. However, these weirs accommodate only a few fish species, most of which are 

small in size. Although interviewees reported that the number of fishes declines during 

the dry season, some researchers report abundance and diversity increase during the 

dry season. This is supposedly due to the fact that the fish concentrate in lakes, while in 

the wet season they spread out (Silvano et al. 2000; Galacatos et al. 2004). Perhaps, 

Nova Esprança’s dry season fish decline phenomenon can be explained by Ruffino and 

Isaac (1995): during the dry season, there is a shortage of food resources, which causes 

the number of fish to decline in aquatic ecosystems. 

The interviewees indicated seasonal faunal activity, and seasonal faunal behavior to wet 

systems, and forest systems. The amphibians and reptiles are seen more frequently 

during the wet season. These fauna groups prefer humid environments (Dal Vechio et 

al. 2013; Ramalho et al. 2018), so their presence is more constant in the wet season and 

the amphibians usually reproduce in that season. Concerning the mammals and birds, 

they appear in the community vicinities during the dry season. 

To Smith (2005), the indigenous horticulturist practices also provide resources for wild 

mammals that buffer periods of seasonal scarcity. The burning cycle in swiddens starts 

in the middle of the dry season, and the planting happens in the wet season. 

Coincidently, these cycles occur together with the fauna cycles. Birds frequently nest in 

the rainy season in Neotropical forests (Skutch 1950), and according to interviewees, 

they start appearing in flocks in the summer. The bird cycle is also associated with the 
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seasonal cycle of the fruitful plants. Some households related that it is usual to see birds 

like parrots or macaws feeding on fruits, sometimes very close to the houses. 

The game hunt (Figure 19) is a perennial activity, although it preferably starts in late 

winter or summer/dry season. The hunters constantly observe localized seasonal 

changes and look for indicators in the environment, ready to change their patterns of 

temporal and spatial hunting. The interviewees reported that during the dry season, the 

animals are usually close to water sources, becoming easier prey. This behavior was 

described to aboriginals communities in Australia (Woodward et al. 2012) and many 

traditional communities in the Amazon region (Gross 1975; Ross et al. 1978; Morcatty 

and Valsecchi 2015). Such shortages in rainforests can lead to population declines, 

although the information about how animals respond to the lack of food is incomplete 

(Smith 2005). 

The information recorded in ecological calendars has become increasingly important for 

the management of natural resources (Prober et al. 2011). For these authors, through 

their temporal structure, calendars offer a framework to organize and communicate TEK 

within and across cultures. However, while the calendars provide information on the 

types of habitats targeted in different seasons, they do not provide data on locations 

visited, as the household interviews revealed. In this context, the participatory mapping 

of indigenous lands has emerged as an approach to better understand and integrate the 

knowledge, practices, and beliefs of indigenous peoples into conservation planning 

(Ramirez-Gomez et al. 2013). 

The results of the community mapping (Figure 20 and Figure 21) permitted a spatial 

identification of: the main areas within the Nova Esperança territory, as recognized by 

its interviewees; the resources that were collected; the routes used by the residents to 

obtain these resources; and some aspects of the landscape. And also, it becomes 

apparent that the households depend directly and/or indirectly on forest resources, 

though being close to the city. The houses are close to BR 174 road, whereas the 

swiddens are next to the forest, and also sometimes are in the mountain slope. This 
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configuration shows the great importance of the roadway to dwellers, mainly because 

linking the community with the city. 

 

 

 

Figure 19: Game hunt at Nova Esperança community, SMIL, Roraima – Brazil. a. Nova Esperança dweller 
with a rifle. b. Specimen of “Porcão” (Tayassu pecari Link) killed during hunt activity. Images by P.P. 
Beroth (2018). 

 

a. 

b. 
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In addition to showing the configuration of houses close to the road, there is an area 

identified on the map as having tourism potential, the “Trail of Coatá”. There is a project 

intended to turn the community into an ecotourist center, due to its proximity to the 

Monte Roraima National Park and to its natural wonders and archaeological remains. 

The trail was opened during the passage of the Linhão de Guri energy towers, when 

archaeological remains like rupestrian inscriptions were found on the rocks near the 

route. Through that initiative, the residents have had the opportunity to connect with 

other previously unknown elements of their landscape, like recreational and scenic 

places. Moreover, ecotourism has the potential to become an alternative source of 

income for the Nova Esperança community members. 

According to the participants, different areas within the community territory are used 

in management activities. Those areas comprise buildings, fields, an eco-tourist trail, 

sites for hunting, fishing, gathering of wild fruits, seeds and nuts, harvesting timber, 

timbó harvesting, and regions where wild animals, like the onça pintada (spotted jaguar) 

and the harpy eagle, are frequently seen. This information demonstrated how the 

community perceives and interacts with its environment. Traditional names of places, 

based on historical, cultural, and environmental factors, are useful in traditional 

communities (Gilmore and Young 2012; Silva et al. 2014). For example, the name of the 

eco-touristic track is Trail of Coatá -- Coatá is a vulgar name to the spider monkey (Ateles 

spp.). There are rivers with names of animals, like Igarapé da Onça (Spotted-jaguar’s 

River) and Igarapé do Macaco (Monkey’s River). And also, the names of mountains 

surrounding the community refer to animals too: Serra do Jacu (Jacu Bird’s Mountain) 

and Serra da Onça (Spotted Jaguar’s Mountain).  

The community map facilitated the understanding of subsistence activities, as it 

provided information about the distribution of species and the spatial use of the 

territory. Concerning non-timber forest products (NTFP), interviewees indicated two 

areas for collecting timbó, two areas for collecting bacaba (O. bacaba), and three areas 

for gathering Brazilian nuts (Bertholletia excelsa Humb. & Bonpl., Lecythidaceae). Those 

areas are hardly managed when the trees bear fruit, or in the timbó fishing season. 
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Figure 20: Biodiversity, resource, and land use distribution on the hand-drawn map of the Nova 
Esperança community, SMIL, Roraima – Brazil. Designed by a resident of the community. Author: 
Agostinho Wapixana. 
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Figure 21: Land use map by Nova Esperança community. Image modified from GoogleEarth©. 
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In Amazonia and most of the worldwide, to traditional populations, the source of protein 

is derived by wild meat from hunt activity (Redford and Robinson 1987). There is a large 

area utilized for game hunting and a river employed in conjunction with dams/lakes for 

fishing. Although it is possible to buy animal protein from markets in the city nearby, the 

game hunt is still profusely practiced, which indicates that it is not done exclusively for 

subsistence, but also for sport. Additionally, many commented that game meat is tastier.  

The proximity to the highway and the city is an important element to dwellers and is 

reflected in the large population growth. The number of households increased 

exponentially since the community foundation, and many families are interested in 

living there. This is worrying, as problems related to trash destination, water supply, fire 

management, among others, have arisen in the community. Despite these issues, the 

community remains very desired. According to tuxaua (leadership), there is a restriction 

to the number of villagers, and because of this, a kind of authorization is required for 

the admission of new residents. 

Understanding the spatial distribution of the resources is of most importance, as such 

areas have the potential for management and conservation actions, due to their 

biodiversity, which provides resources for the community. Furthermore, it is necessary 

to strengthen the contribution by IL in biological and cultural conservation in the 

Amazon region, empowering the native forest people. 

6.4. Conclusion 

In this study case, I applied a socio-ecological calendar and a land use ethno-map to 

describe how the indigenous knowledge connects to the territory where the Nova 

Esperança community is located. The results provide data to understand the local 

perceptions of territorial land use and biodiversity. Analyzed alone, these data tell us 

little about the decisions people make in their subsistence strategies and the detailed 

ecological knowledge underpinning harvesting effort and success in hunting, gathering, 

and fishing. However, such data provide relevant information about the relationship 
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between people, culture, land use, and the environment. For example, understanding 

the population dynamics of palm tree species is crucial to natural resources 

management. Likewise, they help us understand how fishing practices interfere in the 

management of the territory. Therefore, a strategy would be management agreements 

with other communities, looking at the whole IL. 

Seasonal knowledge is a potential means to interconnect the cultural and cosmological 

context of TEK (Prober et al. 2011). Based on these characteristics, seasonal knowledge 

has great potential in contributing to strategies for natural resources management. For 

example, in Australia, Woodward et al. (2012) show the use of an ecological calendar as 

the first step for a project on water management in the Northern Territory. A 

participatory map is also a powerful tool for community empowerment and 

management. This activity supplies an opportunity for the community to think about the 

landscape and the biological and cultural value of all systems. It is both challenging and 

essential to prioritize the biodiversity and conservation strategies in indigenous 

territories. 
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7. General Discussion and Conclusion 

The purpose of this study was to understand the knowledge about natural resources 

and land-use practices in Nova Esperança indigenous community, through an ethno-

environmental diagnosis, assessing the interactions between socio-environmental 

vulnerabilities and biodiversity conservation. During my research, I was able to 

understand the knowledge and the social practices that guide the social, cultural, and 

political organization. I also assessed the forms of appropriation, use, conservation, and 

management of natural resources by this community. 

This community shows its dynamics. The different spaces in the territory used by 

residents indicate that the complexity of the built environment and the dynamics of the 

indigenous organization are guided by broad cultural aspects, such as traditional 

knowledge, cosmology, beliefs, among others. Besides, the historical and geographical 

context contributes greatly to the territoriality of the community’s residents. The São 

Marcos Indigenous Land (SMIL) presents three zones: High São Marcos, with 24 

communities; Medium São Marcos, with nine communities; and Lower São Marcos, with 

12 communities. Each of these zones present different social, cultural, geographical, and 

environmental contexts. Nova Esperança is the closest community to the border 

between Brazil and Venezuela, it is also adjacent to an urban center and highways.  

The occupation of this area by an indigenous community in terms of residence and 

shared spaces, is relatively recent, about 25 years. In this sense, I understand that the 

living elders’ people come from other communities and sometimes from other ILs, 

suggesting that the people who have lived in that space for the longest time have 

exercised their territoriality at most for 25 years. By understanding which territoriality 

is expressed in living spaces, hunting, gathering, soil management, rituals, etc., I've 

considered that local knowledge about the territory is determinate by the connection to 

this area. However, there are at least six communities adjacent to Nova Esperança that 
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share the same hunting, fishing, and gathering territory of NTFP: Bananal, Guariba, Nova 

Jerusalém, Samã, Samã II, Sorocaima I e Sorocaima II. In this perspective, some of the 

residents could established a deeper connection with that territory, as is the case of the 

founding family of Nova Esperança, since all were from the Sorocaima II community. 

Another context relevant for the configuration of this territory, which was not analyzed 

in the manuscripts (chapters 4, 5, and 6) refers to the proximity to the urban center of 

Pacaraima. The creation of the municipality is subsequent to that of the IL, and after its 

foundation, the urban area of the municipality settled in a region within IL, that is, the 

space occupied by the political-administrative area is originally owned by the indigenous 

people. Furthermore, the existence of a military area and the official border between 

Brazil and Venezuela, resulted in the transformation of that space with commerce and 

public agencies. This also generated a series of environmental complications that 

directly affect the residents of Nova Esperança, such as the disposal of sewage in water 

sources and the implementation of an open-air dump near to the community. 

This discussion about the dismemberment of the urban area of IL is still held in the 

Federal Supreme Court (Supremo Tribunal Federal - STF) because it is a difficult issue to 

resolve. For the indigenous people, the reduction of the territory means the reduction 

of areas for hunting, gathering, and swiddens. According to Albert (1992), the reduction 

of the territory, combined with its ecological degradation, means an immediate drop in 

the availability of food (hunting), directly affecting the diet and protein production and 

therefore, constituting a direct and drastic threat to the physical survival of an 

indigenous group. 

With all these territorial characteristics, the community had faced conflicts and changes 

since its origin. According to Berkes and Turner (2006), the ability to resolve conflicts 

and absorb changes, in addition to reorganizing, determines the socio-environmental 

resilience of a community. The changes in this community have led people to 

incorporate new processes and structures into traditional systems and adapt to this new 
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situation. Moreover, if on the one hand the changes brought resilience and a high 

adaptive capacity to the community, on the other hand, these changes left the 

communities more vulnerable in some aspects, for example with regard to the 

environmental problems caused by the occupation in Pacaraima. 

The indigenous wisdom is a source of natural resource management practices and 

knowledge is transmitted through orality. The learning of traditional practices occurs 

through "doing", participant observation and the sharing of activities (Lozada et al. 

2006). Thus, the existence of spaces and collective activities favor the learning process, 

as in traditional festivities, or during timbó fishing, or ajuri, or even during the 

production of cassava flour. In this sense, both the forest, the backyards, and the 

swiddens are spaces of complexity, reflecting the TEK. 

TEK has often correlated with socio-cultural aspects and the factors that most influence 

different levels of knowledge are age and gender. In Nova Esperança, age is the socio-

cultural aspect that correlates with both fauna and flora; in other words, there is a 

contrast in knowledge of the elderly to the youngest. In most research, there is a link 

between loss of knowledge and age. Corroborating this idea, previous ethnobiological 

research showed positive correlations between knowledge and age (e.g., Nazarea 1998; 

Weckmüller et al. 2019). Although some perspectives can contribute to this difference 

of knowledge, in Nova Esperança this may not be the reason, but the fact that the 

community does not have many elderly or ancient residents. Moreover, the fact that 

this community is constantly receiving new residents shows a weak connection between 

the territory and them. In support to this, during the interviews, I realized that the older 

residents, not the eldest ones, were more attentive to the spaces and species present 

there. The connection to the land provides a sense of place and builds stewardship 

values for the indigenous peoples of the community, which may contribute to 

conservation and participation in management. 
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Nova Esperança is one of the only SMIL communities without livestock. In the past, the 

community, in fact all SMIL, was a farm inhabited by settlers, with most of the 

surrounding forest depleted. In order to promote the regeneration of the forest, 

community members have banned deforestation and, moreover, prefer to occupy the 

space with houses instead of pastures. 

The indigenous agricultural practices are associated with a low environmental impact 

and, therefore, are compatible with conservation of resources (Dufour 1990). The 

traditional shifting cultivation system used is the practice of cutting and burning, but 

there is a code established in the community in which the swiddens are permanents, 

not allowing the process of forest succession. They just cut and burn the plants in the 

plantation field. During the field I could observe the practice of the fire management in 

the swiddens, which in most cases, consist in put the fire into the plot and make it 

management to prevent to spread. Unfortunately, in the dry season, this management 

is tricky because the temperature becomes too high since the region is equatorial, 

enhancing the chances of fire propagation outside the plot. 

Indigenous peoples have used fire for millennia in subsistence activities such as shifting 

cultivation and hunting, as well as to control the spread of wildfires (Bilbao et al. 2019). 

In Nova Esperança, the use of fire is only for farming, and they never used this practice 

to hunt. Fire is a major problem in this region of the Brazilian Amazon where exist only 

two seasons: the dry season (summer) and the rainy season (winter). The incidence of 

fires during the dry season may cause an environmental catastrophe, such as what 

happened in a major fire in 1998 ( Cochrane and Barber 2009).  

Fire is one of the greatest socio-environmental challenges in the Amazon Basin, and 

when associated with deforestation, fire control is compromised (Aragão et al. 2008; 

Cochrane and Barber 2009). Conversely, there is growing evidence that shows the 

critical role of indigenous and traditional communities in effective fire management 

(Trauernicht et al. 2015). Bilbao et al. (2019), analyzing recent research in Canaima 



 

108 

 

 

National Park, Venezuela, and the savanna of Brazil, reveal that Indigenous traditional 

fire serves as a tool for managing flammable materials and decreases wildfire risks. In 

addition,  according to Mistry et al. (2019), new fire management policies in Brazil and 

Venezuela are attempting to incorporate TEK into their processes and techniques. 

In Brazil, Falleiro et al. (2016) described the employ of TEK for fire management for 

conservation purposes in indigenous communities by governmental institutions. The 

elders from local communities are engaged to produce fire calendars that are part of the 

prescribed burning plans, because in some cases, traditional fire management practices 

have been lost (Falleiro et al. 2016). Then, they develope prescribed-burning planning 

using remot sensing images combined with geoprocessing tools, such as spectral angle 

mapping and TEK (Mistry et al. 2016).  To Woodward et al. (2012), although the 

calendars provide information on the types of habitats targeted at different seasons, 

they do not provide data on the locations visited, as the household surveys revealed.  

They suggest the use of spatially referenced data to predict the impacts of the use of 

natural resources (Woodward et al. 2012).  

The indigenous calendar has the potential to provide a comprehensive inventory of 

resources used, including those species that are of interest and value, but harvested 

infrequently (Woodward et al. 2012). In Nova Esperança, there is also the correct time 

and weather for the use of fire in agriculture, which are part of the socio-ecological 

calendar. The seasons not only guide the swiddens, but also determine the species of 

forest animals, fish, and fruits species available in each season. The calendar also 

indicates all management activities carried out in the respective weather. Seasonality 

favors or decreases natural resources, whether fruits, fish, or hunting, at different times 

of the year, within a cycle that is certainly accompanied by the indigenous people. 

Knowledge about the seasons can also be used in research on climate changes. For 

example, in a participatory approach with indigenous people from the Tukano culture, 

scholars have linked the experience of the Tukano ecological calendar as a methodology 
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for examining changes in precipitation and river levels as well as their interactions at 

multiple time scales to understand how these possible climatic changes may impact the 

sustainability of resources (Cochran et al. 2016). In Australia, Woodward et al. (2012) 

suggest the use of Indigenous phenological knowledge in harvesting and fishing 

activities to improve water management in collaborative approaches with indigenous, 

researchers and managers. According to the authors, the seasonal calendar serves as a 

model for using seasonal resources that shows the times when people change their 

harvesting behavior and some of the socioecological reasons why the behavior has 

changed (Woodward et al. 2012).  

Indigenous communities across the globe practice land use and occupation mapping to 

show the geographic extent of their land use, enforce their Indigenous rights, and report 

the adverse impacts of resource extraction (Joly et al. 2018). In the Nova Esperança 

community, the ethno-map recognizes distinct managed areas, such as hunting, crops, 

and gathering areas. However, resources and territory can change over time, impacting 

land use locations, densities, and significant hotspots (Joly et al. 2018). Perceptions of 

environmental change are based on factual and direct knowledge or continuous 

observation of biophysical phenomena (Orlove et al. 2010). In other words, knowledge 

about land use can better inform planning and sustainable territorial governance by the 

Indigenous community. Traditional land use studies should involve Indigenous 

community members and document their expectations, perspectives, and priorities in 

land use. Recognizing and integrating community knowledge and perspectives would 

provide pathways to environmental sustainability and a greater understanding of the 

forest, land, and water in Indigenous territories (Freeman 2011).  

Indigenous mapping has been used in Canada and Alaska as a tool to support political 

strategies for traditional land claims and negotiation of indigenous rights with 

governments (Chapin et al. 2005). Participatory mapping can also allow scholars to 

investigate topics such as traditional resource management strategies, threats and 

challenges to resource conservation and oral traditions associated with culturally and 
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biologically essential sites (Gilmore and Young 2012). Ensuring Indigenous rights to their 

territories in developing countries has resulted in the efficient management of land, 

water, and forests with a high social, economic, and ecological benefit at community 

and regional levels through better ecosystem services (Ding et al. 2016; Tauli-Corpuz et 

al. 2018). 

The value of traditional knowledge for ecosystem conservation, sustainable resource 

management and local livelihoods has been emphasized by several scholars over the 

years. A review of literature on biodiversity found that Indigenous peoples are pivotal in 

the conservation of the world's biodiversity, largely due to their views, knowledge, and 

practices in this realm (Tauli-Corpuz et al. 2018). For example, Huntington (2000) 

examining case studies, describes some of the benefits of using TEK in scientific and 

management contexts. Freeman (2011) describes the Inuit Land Use and Occupancy 

Project and shows the importance of mapping land use for indigenous communities that 

claim sovereignty over Indigenous territory. Another example of how indigenous 

knowledge contributes to conservation planning is the integration of TEK between the 

Eeyou Istchee Cree First Nations people with biology (Fraser et al. 2006). In a recent 

review, Reyes-García et al. (2019) also provide examples of how Indigenous and Local 

Knowledge can be incorporated in the planning, execution, and monitoring of 

restoration activities. 

Brazilian environmental legislation is among the most advanced in the world, even in 

comparison with highly developed countries (Magnusson et al. 2018). Nevertheless, the 

tumultuous political situation in Brazil poses risks for the environment (Fearnside 2016) 

and local and traditional populations. In this way, indigenous territories have also 

proved to be important for the conservation of ecosystems, as most have considerable 

levels of efficient protection (Nolte et al. 2013). To Nolte et al. (2013), ILs have lower 

incidence of wildfires and deforestation rates, which significantly contributes to the 

maintenance of carbon stocks and biodiversity.  
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According to Article 8 of the Convention on Biological Diversity, it is recommend that 

“…respect, preserve and maintain knowledge, innovations, and practices of indigenous 

and local communities embodying traditional lifestyles relevant for the conservation and 

sustainable use of biological diversity….” (United Nations 1992). Thus, the main legal 

mechanism to guarantee the ancestral and contemporary relations of indigenous 

peoples with their territory are the establishment of the Indigenous Lands (ILs), created 

to guarantee both indigenous rights and their survival (Constantino et al. 2018). 

Therefore, the ILs benefit the conservation of natural resources. In the case of SMIL, as 

there are different contexts, it would be interesting to carry out the PGTA, considering 

the realities of the High, Medium, and Lower São Marcos. Here I registered TEK and its 

vulnerabilities from just one community. The PGTA, designed by the residents of the 

communities, can point out strategies for governance and strengthening of governance 

and territory management actions. 

The research recognizes the importance of stewardship and management of Indigenous 

people's habitats to protect biodiversity as conservation descends from the Indigenous 

knowledge-innovations-beliefs system in Indigenous communities (Wilder et al. 2016). 

Corroborating, Parrotta and Trosper (2012) highlighted how the traditional and societies 

used knowledge to manage their forests to and sustain their livelihoods and cultures. 

Satellite modeling shows that indigenous communities manage 11% of the Earth's 

biodiversity (Schroeder and González 2019). The management of forest and wildlife 

resources is not a new phenomenon for indigenous people (Mavhura and Mushure 

2019). They are active in conserving biodiversity due to their strong ties to flora and 

wildlife around the world (Camacho et al. 2016; Lee and Bond 2018).  
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7.1. Overview of findings 

Table 12: Major findings by research objectives. 

Research Objectives Main Findings 

Identify the central socio-

environmental pressures recognized by 

the indigenous community and its 

relationship between social and 

cultural aspects (Chapter 4). 

In general, the interviewees feel 

safe. The findings indicated the following 

sources of hazards: fire incidence, 

deforestation, and lack of basic sanitation. 

Demonstrate the community’s 

knowledge about natural resources 

(fauna and flora) and managed areas in 

the locality and evaluate which 

sociocultural aspects can influence the 

management of those areas (Chapter 

5). 

The interviewees showed ecological 

knowledge of the environment and 

managed areas, as well as the species of 

fauna and flora. Relationships were 

established between knowledge of flora 

and fauna and sociocultural factors. The 

findings indicated that traditional 

knowledge is distinct between young and 

elders, and also between genders. In 

addition, being in the urban perimeter of 

Pacaraima is the main factor in the arrival of 

new residents. 

Identify land use, priority sites, 

and main land management practices 

using participatory tools (Chapter 6). 

The information provided in the 

socio-ecological calendar demonstrated 

which management practices are still 

carried out by the community. Data on 

seasonal activities was in accordance with 

the scientific literature. The ethno-map 

gave information on the distribution of 

species and the spatial use of the territory. 

In addition, the map also provides a 

comprehensive overview of community 

territory. 
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7.2. Limitations of this thesis 

There are several limitations to the approach used here, and first of all, my fieldwork 

covered only one community, and SMIL is an IL with a considerably large area. It is very 

difficult to extrapolate these results because the realities of each community are unique. 

That is, the opinion and values of members of another community may not be reflected 

by those contemplated here. The purpose of this thesis was to improve indigenous 

public policies. In this sense, as a suggestion for future research, I believe that studies 

with participatory mapping should be carried out to build local capacity to produce 

knowledge about important areas of use and territory boundaries within the IL. 

I feel that I should have taken more field trips to strengthen ties with the community. 

The time I spent there was very intense, but at the same time, the relationships formed 

were superficial. I often felt that the interviewees answered my questions and even 

spoke without much interest. Also, sometimes I interviewed while they worked or were 

on their daily chores so as not to interrupt their dynamics. 

Perhaps because of this lack of connection, I was unable to get the residents together 

to do workshops, we scored, and no one came. I started to collect information about 

the seasonal cycles and the use of the territory at the same time that I did the interview, 

often showing an aerial image of the community and adjacent areas to them to point 

out the areas of hunting, fishing, collection of forest resources, as well as the routes they 

take. In this research process, it is normal to encounter frustrations, corrections, and 

mistakes, but at the same time look for alternatives to approach what was plan. This 

perspective guided me through the field and helped me not to give up in the face of the 

adversities encountered. However, the findings presented here raise questions that 

could be addressed in future initiatives and research. In terms of further research, the 

primary need is for more studies that rigorously discuss TEK, threats and conservation 

options, both in case studies and in review studies. This is especially true for studying 

conservation actions.  
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7.3. Conclusion 

Land use practices contribute to the identity of indigenous people and to establish a 

connection with their customary territory. Traditional knowledge still supports the 

conservation and management of the forest. It is crucial to understand the knowledge 

and practices of Makushi, Wapishana, and Taurepang from High São Marcos in a broader 

context, pointing out to abilities and fragilities. To assure their indigenous identity and 

highlight their role in a territory, it is necessary to empowerment their TEK in the use 

and management of resources. However, external threats are interfering with its 

effectiveness.  

It was evident in this study that, although the social-environmental impacts suffered by 

the community have been intense in the last decades, the knowledge about biodiversity 

management and its relations with the environment remains very present. The 

challenge is to guarantee the land tenure regularization and the quality of life of these 

peoples. If done well, it can help to restore power to the local people. 

It is also important to highlight the lack of research on TEK in indigenous communities 

in the State of Roraima. This research offers an opportunity to bring together multiple 

layers of information that should be addressed together to support land-use planning. 

The relationships found between the socioeconomic factors, TEK, and spatial planning 

can also contribute to a better understanding of the management of natural resources 

from the socioenvironmental point of view.  

Despite the considerable scientific progress in the field of TEK and its integration into 

land use plans, that are still several research gaps. The TEK approach can link 

conservation goals with indigenous worldviews and also promote sociobiodiversity. 

Being traditional does not mean being static and It is essential to understand the 

dynamics of knowledge transmission. Therefore, we encourage further studies in other 

communities of SMIL, evaluating processes of vulnerability, resilience, and adaptive 

capacity of different components of TEK. I also suggest future research to understand 
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the use of territory and management of resources of each community. Further academic 

research should seek practical ways to integrate Indigenous and scientific management, 

and conservation schemes should consider TEK in functional management applications. 
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Appendix 

 

Appendix 1: Statement of Informed Consent and agreement to participate in the 

research 

TERMO DE AUTORIZAÇÃO DE PESQUISA NA COMUNIDADE INDÍGENA NOVA ESPERANÇA 

– TERRA INDÍGENA SÃO MARCOS (RR) 

 

Declaro que fui satisfatoriamente esclarecido pela pesquisadora VICTÓRIA DUARTE 

LACERDA a realizar a pesquisa “O diagnóstico etnoambiental participativo como 

subsídio para a elaboração do plano de gestão territorial em Terras Indígenas”, cujo 

objetivo é investigar o conhecimento associado aos recursos naturais e práticas de uso 

do território, identificando as vulnerabilidade socioambiental e áreas prioritárias para 

conservação da biodiversidade. A pesquisa será realizada no período de 2018 a 2020 na 

comunidade, com atividades de investigação e retorno de resultados para comunidade. 

Estou consciente que os dados originados da pesquisa serão utilizados para fins 

didáticos e de divulgação em revistas científicas brasileiras ou estrangeiras, capítulos de 

livros e eventos de cunho científico. 

Estou ciente e autorizo a realização dos procedimentos acima citados e a utilização dos 

dados originados destes procedimentos contato que seja mantida em sijilo informações 

relacionadas à privacidade da comunidade Nova Esperança, bem como garantir o direito 

de receber resposta a qualquer pergunta ou esclarecimento de dúvidas acerva dos 

procedimentos, riscos e benefícios relacionados à pesquisa além de que se cumpra a 

legislação em caso de dano. É possível retirar meu consentimento a qualquer momento 

e deixar de participar do estudo sem que isso traga qualquer prejuízo à minha pessoa. 
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Desta forma, concordo voluntariamente e dou meu consentimento, sem ter sido 

submetido a qualquer tipo de pressão ou coação. 

Eu, ___________________________________________________________ cpf 

______________ na condição de representante Tuxaua da comunidade Nova Esperança 

após ter lido e entendido as informações e esclarecido todas as minhas dúvidas 

referentes a este estudo, concordo voluntariamente que os moradores da comunidade 

indígena Nova Esperança participem do mesmo. 

Pacaraima, 01 de Fevereiro de 2018. 

 

__________________________________________ 

   Assinatura 
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Appendix 2: General interview guidelines 

 

Roteiro de entrevista de Campo 

Entrevista nº:           Data:                                  Hora: 

Nome do entrevistado:                                      Etnia: 
Caracterização sócio-econômica 
 
1.Função na comunidade:  
2.Ocupação: 
3.Sexo: ( ) Feminino ( ) Masculino 
4.Idade:  
5.Nível de escolaridade: 
6.Quanto tempo mora na TI? 
7.Quanto tempo mora na comunidade? 
8.Já morou em outras localidades? Qual? 
 
 
9. Por que mudou? 
 
 
10. Mora com quantas pessoas? 
11. As pessoas se mantém morando nesta comunidade, ou estão indo embora? Qual 
motivo você atribui esta mudança? 
 
12. Que tipo de transporte o senhor (a) mais utiliza para se locomover? 
 
13. Com que frequência vai cidade-sede do município? 
 
14. Sobre as condições de segurança, você considera sua comunidade segura? Por 
que? 
 
15. Qual a sua condição no que diz respeito a habitação: 
( ) madeira 
( ) alvenaria 
( ) outros (descreva) 
 
16. Quais são as organizações sociais que existem / interferem na comunidade? 
 
17. O Sr. (a) participa de alguma organização social (cooperativa, organizações)? Se 
sim, qual? 
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Conhecimento Ecológico Local 

•Manejo da paisagem (Apontar no mapa as referências) 
 
18. Você diferencia roça de quintal? 
 
19. Na sua casa tem quintal? Quais plantas você planta no quintal? época 
 
20. Você tem roça? De quais plantas? Época 
 
21. Onde é sua roça? (Apontar no mapa) 
 
22. Você cria animais? Quais? 
 
23. Você tem o hábito de usar recursos do território? (coleta, caça, pesca) Quais? 
Época? 
 
24. Qual a distância você percorre para coletar tal recurso? Apontar no mapa 
 
25. Existem áreas que são mais utilizadas que outras? Qual? Em qual época? 
 
 

•Processos históricos de modificações da paisagem 
 
26. O território da comunidade mudou após a demarcação / homologação da TI? 
Porquê? 
 
27. Qual é a principal atividade realizada na comunidade relacionada ao território? 
Quais são os atores envolvidos na comunidade? 
 
28. Quais os locais dentro do território são utilizados para esta atividade? 
 
29. Existem locais dentro do território da comunidade que possuem denominações 
diferentes? 
 
30. Por que esses locais tem denominações diferentes? (justificar cada ambiente) 
 
31. Esses locais sempre foram deste jeito? Se não, o que mudou? Por que? 
 
32. Frequenta estes ambientes? Quais? Com qual objetivo? 
 
33. Estes ambientes possuem alguma função/ importancia para você? 
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34. Você acha qua alguma destas áreas deve ser conservada? Quais? 
 
35. Quem deve conservar/ preservar/ cuidar desta(s) área(s)? 
 

•Impactos e vulnerabilidades do território 
 
36. Quais principais impactos ao meio ambiente observado na comunidade? (lixo, 
desmatamento, caça , mineração, poluição dos rios, queimadas....) 
 
37. Quais locais ocorrem tais impactos? Apontar no mapa. 
 
38. Houve alguma mudança ao longo do tempo? 
 
39. Na sua opinião, quais os fatores que influenciaram a ocorrência destes impactos? 
 
40. Quem são os agentes (institucionais ou não) envolvidos na ocorrência dos 
impactos? 
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Appendix 3: Informant key interview guideline  

 

Roteiro de entrevista de Campo Informantes-Chave 

Entrevista               Data:                                  Hora: 

Nome do entrevistado:                                                                  Etnia: 

 

Uso e conhecimentdo dos recursos: 

1. Quais animais existem nessa região? 

2. Existe alguma utilidade ou função para este animal? 

3. Qual época costuma aparecer? 

 

Animal Utilização Época do ano 
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Quais plantas você conhece? Existe alguma utilidade ou função para esta planta? 
(sugestão - A: alimentação; Me: medicinal; C: construção; Ar: artesanato; Fe: 
ferramentas/utilitario; Le: Lenha; Ri: ritual; O: outros) Partes utilizadas: (Sugestão - Tr: 
tronco; Fr: fruto; Fo: folha; Ca: casca; Se: semente; Ra: raiz; Fl: flor; O: outras) 

 

Planta Utilização Parte utilizada Época do ano Criado, 
cultivado ou, 
extraido 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 


