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Preface

Despite major advances in ethnobiology, there is still a lack of textbooks that can
serve as references for its teaching worldwide. There is no doubt that in recent
years, many books have appeared to fill gaps in ethnobiology teaching and research.
In this sense, this book is aimed at subsidizing initial ethnobiology teaching at the
undergraduate and graduate levels. The aim was to produce short chapters that
introduce the reader to the major themes that have been or can be addressed in eth-
nobiological research. Obviously, given the complexity of ethnobiology, it was not
possible to present all views on and approaches to this subject. Therefore, this book
is a brief introduction to the topic, taking into account the academic and investiga-
tive interest biases of its organizers.

This book is divided into five parts, each covering the aspects of ethnobiology
that were considered relevant for the ease of reading and learning. In the first part,
the aim was to explain most historical and conceptual aspects of ethnobiology.
Some chapters address relatively new or little debated approaches, which will inter-
est even the most experienced readers in the field of ethnobiology.

The appropriation of nature, in various forms, may be perceived by mankind in
certain ways. Thus, the second part of the book specifically addresses this initial
stage of the relationship between humans and nature. Also, the second part,
addresses the classic debate and the major theoretical contributions regarding how
humanity classifies the nature.

In the third part of the book, one of the most discussed aspects in ethnobiology
will be addressed: the use of natural resources.! This topic was chosen to address
only the resources that are most often studied by ethnobiologists as a very simple
and direct introduction to each of these resources. The fourth part is configured as a
natural extension of this approach, addressing the consequences of a utilitarian rela-
tionship with nature. Thus, this fifth section focused on the extractivism of forest
products and plant and animal domestication.

'The term “natural resources” is used several times by the authors in this book as a synonym for
biota. Thus, it does not necessarily have an economic or utilitarian connotation.



vi Preface

Finally, the fifth part is a synthesis of which variables affect local biological
knowledge (LBK). Although not every influencing factor will be addressed, a set of
information that undoubtedly serves as an approach to the subject will be offered to
the reader.

Thus, we believe that this book will help ethnobiology teachers and students with
its relatively benign approach to the subject. The reference list in each chapter and
a small dictionary of ethnobiology terms and related areas complement the book,
allowing readers to gain a deeper understanding of the covered topics.

Recife, Brazil Ulysses Paulino Albuquerque
Campina Grande, Brazil Rémulo Romeu Nébrega Alves
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Part I
History, Approaches and Concepts



What Is Ethnobiology?

Ulysses Paulino Albuquerque and Angelo Giuseppe Chaves Alves

Abstract Ethnobiology has been defined classically as the study of the interactions
of people and the environment. It is in fact a complex field of knowledge and action
that interfaces with many scientific disciplines. These interfaces result in different
approaches and theoretical challenges. Ethnobiology occupies a privileged position
because of its potential to integrate local and global knowledge, to connect cultures
and academic approaches, and to relate biological and social aspects of the human
experience to the environment.

The term “ethnobiology” refers to a union of competences that encompass aspects
ranging from cultural to biological, comprising the study of very diverse relation-
ships. It is challenging to define such a complex field, which involves different
approaches and theoretical problems. Classically, ethnobiology has been defined as
the study of the interactions of people and the environment. This sometimes makes
it appear that the term is associated with human ecology and ethnoecology'. Darrell
Posey (1987a), one of the greats of ethnobiology, sees it as the study of knowledge
and concepts developed by any culture on biology.

This chapter is a revised and updated version of the “Introduction” published in the book
Ethnobiology and Biodiversity (Albuquerque 2005).

'In this regard, for further debate, see Begossi (1993, 2004) and Alves and Souto (2010). In another
chapter of this book, we introduce a discussion on the relationships between ethnobiology and
ethnoecology.

U.P. Albuquerque (P<)

Laboratory of Applied and Theoretical Ethnobiology, Department of Biology, Federal Rural
University of Pernambuco, Rua Dom Manoel de Medeiros s/n, Dois Irmaos,

52171-900 Recife, Pernambuco, Brazil

e-mail: upa677 @hotmail.com

A.G.C. Alves

Department of Biology, Federal Rural University of Pernambuco,

Rua Dom Manoel de Medeiros s/n, Dois Irméos, 52171-900 Recife, Pernambuco, Brazil
e-mail: agcalves.ufrpe @gmail.com
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4 U.P. Albuquerque and A.G.C. Alves

Table 1 Some of the different approaches in ethnobiological research

Approach Definition

Evolutionary Studies the evolutionary history of the patterns of human behavior and

ethnobiology knowledge of the biota, considering historical and contemporary factors
that influence these patterns

Historical Studies the interrelationship between humans and the biota from past

ethnobiology evidence preserved in historical documents

Medical ethnobiology | Studies traditional medical systems encompassing the use,
management, and knowledge of the biota in these systems

Quantitative Involves the use of multivariate statistical techniques to explore
ethnobiology different aspects of the interrelationships between people and the biota
Predictive Focuses on developing quantitative models to predict the behavior of
ethnobiology systems formed by the interrelationships between people and the biota

Urban ethnobiology | Studies the relationship between people and the biota in urban ecosystems

The presented settings do not necessarily represent consensus among experts

There are two classical approaches in ethnobiology, cognitive and economic,
which are neither exclusive nor exhaustive. Table 1 shows other approaches that,
over time, have emerged and that can relate directly or indirectly with the first two.
For its cognitive approach, ethnobiology is concerned with know how cultures per-
ceive and know the biological world; in its economic focus, it considers how these
cultures convert biological resources into useful products. Other related approaches
may focus on different aspects, ranging from politics to emotions (Hunn 2007,
2014).

Ethnobiological information has long been collected from studies investigating
how human populations use their plant and animal resources (Castetter 1944).
Ethnobiology has contributed information for biodiversity conservation and sus-
tainable use, as well as giving greater visibility to the knowledge and rights of so-
called traditional or local peoples (see Toledo et al. 2003; Moller et al. 2004;
Donovan and Puri 2004). Consequently, it has achieved growing recognition on the
part of conservationists, environmentalists, ecologists, biologists, social scientists,
and other researchers. In recent years, the number of publications has grown consid-
erably, thus showing the implications of ethnobiological research in the conserva-
tion of ecosystems in different parts of the world (see Svanberg et al. 2011;
Albuquerque et al. 2013).

One of the goals of ethnobiology has been to associate knowledge of natural sci-
ences with knowledge of human sciences to record the entire breadth of knowledge,
classification, and use of natural resources from different cultures (Posey 1987b).
One of the fields of ethnobiology that has experienced more concentrated work in
Latin America is that of ethnobotany, alongside others that are growing in terms of
the number of publications, such as ethnozoology and ethnoecology (see
Albuquerque et al. 2013).

Ethnobiologists occupy themselves with understanding so-called traditional
knowledge or local knowledge, especially with regard to living beings and their
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habitats. In the literature, we also find the terms such as “traditional biological
knowledge” and “traditional ecological knowledge.” We understand traditional
knowledge as accumulated experiences and knowledge by a human group in rela-
tion to natural resources. This knowledge is dynamic and changeable. The term
“traditional” has been much discussed. McClatchey (2005) argues that this term,
although used with positive connotations for ethnobiologists, is vague and often
used improperly. To situate the reader in the debate, we transcribed some consider-
ations of Santos et al. (2005): “the terms ‘local knowledge’, ‘indigenous knowl-
edge’, ‘traditional knowledge’ or even ‘ethnoscience’ have appeared frequently in
the last decade, aiming to draw attention to the plurality of knowledge production
systems in the world and to their importance in the development processes (...).”

The adjective local, despite its limitations, has an advantage: it serves to indicate
from where some people are speaking and acting. Therefore, it reveals the situation
in space and time from which these populations express their knowledge, cultures,
and their relationship with the environment. No one is omnipresent. Everyone,
whether researcher or member of a traditional population, speaks from a specific
viewpoint. On the other hand, the term tradition” does not necessarily mean a static
condition, as it relates etymologically to transition, indicating its intrinsic potential
to incorporate changes, innovations, and experiments performed by humans. If on
the one hand we must act with caution and seek a theoretical basis for selecting
adjectives to apply to studied people, on the other hand it is valid to devote ourselves
also to understanding the expressions with which these same people prefer to refer
to themselves?.

In recent decades, the search for alternatives to contain the devastation of natural
resources was intensified, as well as the development of sustainable management
systems for the maintenance of biological diversity. Methods for the sustainable
management of ecosystems have been proposed over time. Nonetheless, many of
them are characterized by the untying of human populations that traditionally live in
different ecosystems. A number of studies have been devoted to revealing the
knowledge of local population®, especially indigenous and peasant groups, regard-
ing the environment in which they live (Toledo et al. 2003). The following are some
examples.

Donovan and Puri (2004) provide an interesting example of how traditional eco-
logical knowledge can be a guide to autoecology studies with species of economic
interest. They compared the knowledge of a group of people in Indonesia who col-
lected products of species of Aquilaria (Thymelaeaceae) with scientific records.

2Tradition: from tradere “deliver, hand over,” from frans- “over” (see frans-)+dare “to give.”
http://www.etymonline.com/index.php?term=tradition

3We have already had the opportunity to discuss the use of traditional and local terms (Alves and
Albuquerque 2010), and therefore, we invite the interested reader to consult this material.

4We prefer to use here the terms traditional or local population rather than traditional community.
In our view, given that ethnobiology is a field that is close to ecology, it is better to regard the terms
“community” and “population” in their ecological sense. Thus, a group of people is faced here
(ecologically) as a “population.”
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Species of this type produce an aromatic resin (gaharu) of great commercial value.
The knowledge of the collectors had many points in common with academic
knowledge, particularly regarding physiology, ecology, and species distribution pat-
terns. From this, the authors suggested that traditional knowledge can help fill the
gaps in academic knowledge regarding plants.

Local biological knowledge is not restricted to organisms but includes percep-
tions and explanations of the landscape and the geomorphology and of the relation-
ships between different living beings and the physical environment. By classifying
landscapes, for example, people can make use of various criteria. Verlinden and
Dayot (2005) found that the Namibian people demonstrate a good knowledge of
landscape changes as a result of human interference and different types of manage-
ment. For them, local knowledge of these changes could be easily translated into
academic ecological models of vegetation change.

Knowledge of the soil is another aspect that has been observed in many peasant
and indigenous populations. In this sense, Warren et al. (2003) showed, from a eth-
nopedological survey of a group of farmers in Nigeria, that the local population had
a broad view of the damage caused by erosion, unlike the technicians working in
that region, who had a rather reductionist view, which seemed to be hardly useful
for practical soil conservation purposes.

The knowledge of local people has long been underestimated by most scientists,
who seemed to neglect other knowledge systems. The appreciation of local knowl-
edge, specially on the part of ethnobiologists and ethnoecologists, has produced
alternatives to current paradigms with beneficial effects for the advancement of sci-
entific or academic knowledge (Posey 1987a). Ethnobotanical studies, for instance,
indicate that various forms of anthropogenic manipulation of plant resources can
contribute to increases in genetic diversity. In this way, knowledge of biological
resources has aroused the interest of the pharmaceutical industry and natural prod-
uct industry in the search of biodiversity for pharmaceutical, biotechnological, and
conservational purposes. In turn, several ethnobiologists have acted politically in
association with local peoples and decision makers to define and ensure conditions
for the socially appropriate distribution of the benefits of the studies in which these
people participate.

Thus, ethnobiology is not just a field of “knowledge” but also involves a concrete
role we may have in society. As scientists, we ethnobiologists have responsibilities
that go beyond the planning and execution of research. Our work can encompass
various types of actions related to education, conservation, public policies, tradi-
tional property rights, as well as cultural aspects of development, for example. This
implies valuing and deepening the connections between what is formally consid-
ered “scientific” and other fields of knowledge and social practice, within and out-
side the academia.

Finally, ethnobiology occupies a privileged position because of its potential to
integrate local and global knowledge, to connect traditional cultures and academic
approaches, and to relate biological and social aspects of the human experience to
the environment.
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History of Ethnobiology

André Sobral and Ulysses Paulino Albuquerque

Abstract The history of ethnobiology has been addressed by different authors to
portray the development of the discipline, its main authors, and its theoretical and
methodological approaches, challenges, gaps, and perspectives. At first, ethnobio-
logical studies were characterized by more descriptive approaches and by the docu-
mentation of the uses of plants and animals. Currently, it is considered that
ethnobiology is in its interdisciplinary stage, where a greater cooperation among
researchers from different areas is sought in order to handle more complex prob-
lems that can affect biological and cultural diversity. In this chapter, we briefly
review the history of ethnobiology starting with the characterization of its stages, its
main authors, and prospects for the future.

It is not an easy task to describe the history of a science, especially with regard to a
science that is complex in nature and that, throughout its history, has received (and
still receives) the influence of different areas of knowledge. The history of ethnobi-
ology has been addressed by different authors, who often rely on the historiography
proposed by Clément (1998), who divides its development into preclassical, classic,
and postclassical periods. This chapter discusses, as an introduction, the history of
ethnobiology, presenting the roles of different authors and highlighting for each
period the main events that contributed to the development of this science.

Preclassical Period

Ethnobiology’s preclassical period was characterized, in the late nineteenth cen-
tury, by studies that aimed to understand the knowledge of different peoples and
cultures regarding plants and animals. There was a great interest from European

A. Sobral (<) « U.P. Albuquerque

Laboratory of Applied and Theoretical Ethnobiology (LEA), Department of Biology,
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scholars at that time regarding the uses of natural resources of the New World; that
is, attention was focused on documentation of the uses of plants and animals, espe-
cially those uses that could become profitable for settlers. In this context, it is worth
highlighting the work carried out by naturalists and European settlers who, between
the fifteenth and nineteenth centuries, wrote descriptive works that contained rich
descriptions of the physical environment, the fauna and the flora found in the new
continents, and the use of living beings by native peoples (D’Ambrosio 2014;
Medeiros and Albuquerque 2014). Additionally, according to D’ Ambrosio (2014),
this period corresponds to ethnobiology’s colonial or preclassical period.

This descriptive approach, though it focused primarily on utilitarian interests for
natural resources, was important to prepare the path for future studies, not only
regarding the natural environment but also the different cultures of the New World
(Clément 1998).

Additionally, in the preclassical period, between the late nineteenth century and
the 1940s, the first studies of subdisciplines that can currently be considered as the
basis of ethnobiology appeared: ethnobotany and ethnozoology. Studies of the inter-
relations between biota, especially plants, and human populations began to take shape
from Harshberger’s work, which presented the first definition for the term ethnobot-
any in 1896 (Clément 1998). In 1935, Edward Castetter coined the term ethnobiology
(D’ Ambrosio 2014). Importantly, in the preclassical period, the work of European
and American researchers, mostly anthropologists, prevailed (Anderson 2011).

In addition to Clément (1998), Eugene Hunn (2007) also contributed to charac-
terizing the historical evolution of ethnobiology, and he divided it in four phases.
To Hunn (2007), the first phase had the same preclassical period characteristics as
described by Clément. For both authors, the preclassical ethnobiology phase is
marked by a descriptive approach to plants and animals.

Classical Period

The classical period of ethnobiology began in the first half of the twentieth century.
For Clément (1998), this period is marked by the pursuit of indigenous knowledge
as a means to understand how humans make sense of their environment. In this
regard, studies by Harold C. Conklin contributed substantially to the development
of ethnobiology and are considered a turning point in the history of ethnobiology
(Hunn 2007). The work conducted by Conklin in 1954 on nomenclature and the
botanical classification of Hanun6o inaugurated the phase of studies guided in a
consciously comparative and theoretical position; that is, the studies shifted from an
essentially descriptive approach to another approach considering meticulous docu-
mentation and appreciation of emic! or indigenous perspectives, with careful

'The emic perspective represents the worldview of indigenous/traditional peoples regarding natu-
ral resources (e.g., names and descriptions of species and natural phenomena), as opposed to the
ethical perspective, which is the researchers’ interpretation of these phenomena. To learn more
about the emic/ethic distinction, see Batalha (1998).
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attention to local language uses (names, descriptive conventions, etc.) (Hunn 2007).
This phase is known as cognitive ethnobiology, which in the 1970s saw the contri-
bution of authors such as Brent Berlin, Peter H. Raven, Roy Ellen, Eugene Hunn,
and Nancy Turner (D’ Ambrosio 2014; Hunn 2007).

In his research, Conklin tried to understand how the process of appropriation of
natural resources by human beings occurred. This involves understanding not only
how people relate to the biota (plants and animals) but also how the biota relates in
full to all physical (soil, water, topography, climate, etc.) and biological factors, as
well as the perceptions and uses that different cultures have for these different ele-
ments (Toledo and Alarcén-Chdires 2012).

In addition to Conklin, Brent Berlin and William Balée are also considered
important contributors to this cognitive phase of ethnobiology, with strong links to
cognitive psychology and linguistics (Hunn 2007).

During the 1970s and 1980s, studies with an ecological focus were intensified,
forming what Hunn (2007) considered the third phase of ethnobiology. This period
is marked by the contributions of the Mexican researcher Victor Toledo. The
approach proposed by Toledo and his collaborators was a response to what they
considered a gap in the ethnobiology then practiced, i.e., a response to the lack of a
more holistic view on the broader ecological context in which interrelations between
values and beliefs of traditional peoples’ systems, knowledge possessed regarding
natural resources, and management practices of these resources occurred (Hunn
2007). To address these interrelations, Toledo developed the model known as
kosmos-corpus-praxis or the k-c-p matrix (for more on the k-c-p matrix, please see
Barrera-Bassols and Toledo 2005).

Postclassical Period

For Clément (1998), the 1990s represented a very important period for ethnobiol-
ogy known as the postclassical period or phase four of ethnobiology in Hunn’s
classification (Wolverton et al. 2014b). We can emphasize at this point the contribu-
tion from the anthropologist Darrell Posey who, for more than a decade, conducted
studies on the ecological knowledge of the Kayapé Indians in northern Brazil, spe-
cifically in the fields of ethnoentomology and ethnoecology.

Darrell Posey was a founder of the International Society of Ethnobiology, created
in 1988. In the same year, Posey organized the first International Congress of
Ethnobiology in Belém, Pard, Brazil. One of the main results of this congress was the
preparation of the “Declaration of Belém,” a document that recognizes the impor-
tance of indigenous and traditional nonindigenous peoples, as well as their knowl-
edge and management practices for the conservation of biological diversity and
natural resources, essential for the maintenance of well-being (ISE 2014). Another
important contribution of this declaration is the definition of the role of ethnobiolo-
gists in the awareness of indigenous peoples regarding their own knowledge and the
disclosure or return of the results of their research in native languages (ISE 2014).
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As Hunn (2007) highlighted, perhaps equally or more important than Posey’s
studies was his contribution to making ethnobiology consider the importance of
fighting for the preservation of the knowledge of indigenous peoples and the defense
of their intellectual property rights regarding traditional knowledge. This attitude,
an ethnobiology more observant to the needs of local communities, marked the
fourth stage of the development of ethnobiology (Hunn 2007).

In this historical process of the consolidation of ethnobiology, it is important to
highlight the role that ethnobotany has played over the past 20 years. This area of
study, inserted into the broader scope of ethnobiology dealing with the study of the
interrelations between people and plants, today comprises most publications and
includes different approaches (Albuquerque et al. 2013). Different approaches vary
from a descriptive approach, which aims to record the relationships between people
and plants through descriptions regarding their uses, to quantitative approaches that,
by including statistical tools commonly used in ecology (Begossi 1996), allow the
testing of hypotheses regarding the factors that motivate people to use certain plants
and the reasons for their use (Phillips and Gentry 1993). Another aspect we should
highlight is the importance of historical ethnobotany, which introduces the study of
the relationships between people and plants in the context of changes in historical,
social, and cultural dynamics of different cultures over time (Medeiros and
Albuquerque 2012; Medeiros 2014).

Currently, ecological and evolutionary approaches have been incorporated into
ethnobiological studies with the objective of increasing scientific knowledge regard-
ing the interrelations between people and the biota, considering that these dynamic
interactions occur in different ecosystems and, therefore, are established in time and
space. Evolutionary ethnobiology considers it necessary to understand which fac-
tors shape the current behaviors of cultures and knowledge of plants, animals, and
other biological resources (Albuquerque and Medeiros 2013).

The Fifth Phase of Ethnobiology

In addition to the historical periods of ethnobiology described thus far, Wolverton
(2013) believes that we are experiencing a contemporary phase of ethnobiology’s
developmental history, i.e., the fifth phase. He emphasizes the interdisciplinary
nature that ethnobiology should have regarding its objects of study and reaffirms the
importance of ethnobiological research in the context of complex environmental
and cultural changes. In this context, Wolverton et al. (2014a) emphasize that stud-
ies of the impact of global climate change and the effects of these changes on
humans and their cultures are urgent and important issues for ethnobiologists now
and in the future.

One of the striking features of this phase, a challenge to contemporary ethnobi-
ologists, is the need to expand the borders of this area through the incorporation of
scholars from other fields of knowledge in addition to anthropology and biology,



History of Ethnobiology 13

whence most ethnobiologists come from, through a greater dialogue with other
applied research areas such as environmental management, conservation biology,
environmental ethics, and others (Hidayati et al. 2015; D’ Ambrosio 2014; Wolverton
2013; Wolverton et al. 2014b). Another important aspect is the expansion of ethno-
biological research in southern hemisphere countries. In fact, this expansion has
been occurring since the 1960s, as shown by the work of Albuquerque et al. (2013)
and Hidayati et al. (2015) regarding the increase in publications in Latin America
and Asia, respectively. Currently, countries such as Brazil, Mexico, India, and China
and Southeast Asian countries have increased their contribution to the diversifica-
tion of ethnobiology in terms of the range of study subjects and approaches used
(theoretical and applied) and in the increase in authors who contribute to the devel-
opment and consolidation of ethnobiology worldwide (Hidayati et al. 2015;
D’ Ambrosio 2014) (Table 1).

According to Wolverton (2013), ethnobiology can (and should) be configured as
a discipline that provides a more propitious environment to address biocultural con-
servation, environmental comanagement, environmental ethics, respect for the
intellectual property rights of indigenous and local peoples, and other relevant
issues, such as climate change, to solve modern local, regional, and global environ-
mental and cultural issues.

Table 1 Number of works by region and country (Latin America and Asia) from the 1960s to the
present

Total number of

Region Countries works Total works (%)
Latin America | Brazil 289 41
Mexico 153 22
Peru 61
Argentina 58 8
Bolivia 45
Other Latin American® countries 97 14
Total: 703
Asia Indonesia 93 25
Thailand 68 19
Malaysia 58 16
Philippines 42 12
Vietnam 31 9
Laos 29 8
Other Southeast Asian® countries 44 12
Total: 365

Chile, Colombia, Costa Rica, Cuba, El Salvador, Ecuador, Guatemala, Haiti, Honduras, Nicaragua,
Panama, Paraguay, Venezuela
"Brunei, Cambodia, East Timor, Myanmar, Singapore

Source: adapted from Albuquerque et al. (2013) and Hidayati et al. (2015)
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Ethnobiology or Ethnoecology?

Angelo Giuseppe Chaves Alves and Ulysses Paulino Albuquerque

Abstract Ethnobiology and ethnoecology form a hybrid knowledge field, which is
marked by interfaces involving the natural and social sciences. In addition, it is
directly related to local cultural knowledge and practices and efforts for nature
conservation. Thus, a quite complex and rich epistemological scenario is present.
In this context of porous boundaries between disciplines, it is not correct to state
that ethnobiology is part of ethnoecology, or vice versa. These areas are connected
and are not related by inclusion or opposition, but by complementarity.

Ethnobiology is intrinsically a hybrid knowledge field. Therefore, it is characterized
by disciplinary intersections, both internally (within the ethnobiology field) and
externally (with other knowledge areas). It is a science that is being consolidated,
mainly from the 1990s, in a different historical context from that which led to the
emergence of classical disciplines, such as biology, physics, chemistry, history, and
philosophy. In this context, over the past two or three decades, it has been difficult
to create or even define any discipline in the highly rigid terms of ancient, or classi-
cal, disciplines. Ethnobiology hybrid characteristics are also present in fields that
are similar or associated, such as ethnobotany, ethnozoology, and ethnoecology.

Therefore, it is of particular interest to consider the differences and relationships
between ethnoecology and ethnobiology, especially when trying to define which of
these approaches would have a broader scope to cover the other within itself. The
question is: is ethnoecology part of ethnobiology or vice versa? Or are there other
nonhierarchical, less rigid, and perhaps more useful ways to look at the relation-
ships between them?
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In an attempt to hierarchically represent the ethnoscientific field, the ethnobotanist
Gary Martin (1995) found that the term ethnoecology covers all studies that describe
the interactions of local people with the environment, including some “subdisci-
plines,” such as ethnobiology, ethnobotany, ethnoentomology, and ethnozoology.
However, this does not appear to be feasible because these are currently very
dynamic areas. Thus, it becomes impossible to establish a rigid hierarchical rela-
tionship via inclusion and contrast where a knowledge area is inserted as a simple
branch or another subarea.

On the other hand, including ethnoecology as a branch or subarea of ethnobiology
is not justifiable for the same reasons mentioned above but also because there are
many studies that address local and traditional knowledge of environmental non-
biotic elements, such as soil, rocks, climate, and stellar constellations (e.g., Orlove
et al. 2010; Campos 2006). Studies of abiotic factors can hardly be classified as eth-
nobiological and are more likely to be characterized as ethnoecological research. The
point is that there are many points of view regarding these interactions, as well as
regarding the main purposes of these disciplines. According to Hurrell and
Albuquerque (2012), both ethnobiology and ethnoecology are disciplines that
address human relationships between living beings and other components of nature,
which strongly approaches ecology. In turn, Alves et al. (2010), more specifically
referring to ethnoecology, followed this same direction but also stressing that linking
ethnoecology to ecology adds complexity to the situation, especially when taking
into consideration the idea that ecology is, according to Odum (1977), a bridge
between natural and social sciences.

In a historical, nonhierarchical approach, Eugene Hunn (2007) proposed to
represent the development of ethnobiology into four phases, of which the third
(occurring mainly in the 1980s and 1990s) would correspond to the emergence of
ethnoecology. In this case, ethnoecology would not be inserted (statically) in ethno-
biology but would represent one of the stages of its development. On one hand, this
would not be a coherent representation of historical facts, since the term ethnoecol-
ogy emerged decades earlier in the work done by Harold Conklin (1954a). On the
other hand, the fact that Conklin had published his paper in the mid-1950s as a
statement of his thesis (Conklin 1954b), which was about “the relation of Hanunéo
with the plant world,” clearly shows the existence of a strong interface among eth-
noecology, ethnobotany, and tropical agriculture.

Still, regarding hierarchical representations, Clément (1998) noted that ethno-
botany and ethnozoology, at their beginnings (in the nineteenth century), repre-
sented subdivisions of ethnology. The author also commented that, up to the late
twentieth century, the term “ethnobotany”, created by biologist J.W. Harshberger,
remained the most stable and most widespread designation among those used to
name activity fields within ethnology. Indeed, ethnobiology and the so-called
ethnosciences have, in general, an undeniable historical link with social sciences.
On the other hand, recent development in some areas, such as ethnobotany and
ethnozoology, has been associated with increasing use of theories and methods
from ecology and biology.

The ideal of a fully symmetrical or equidistant interdisciplinary science, based on
the equivalent contributions of several existing disciplines, is virtually impossible
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to be implemented in practice. If that happened, the result would be a super-
science, supposedly neutral and universal. What is tangibly observed in scientific
practice, including ethnobiology and ethnoecology, are negotiations (Fourez
2001), in which some trends become prevalent, at least temporarily, to the detri-
ment of others.

The apparent trend is that ethnobiology and ethnoecology will continue to
develop themselves, but not as parallel lines. They may develop as similar areas that
complement each other. Thus, in many research groups, numerous researchers carry
out and publish ethnobiology and ethnoecology studies, sometimes simultaneously,
sometimes alternately. This indicates that the disciplinary division between the
ethnobiology and ethnoecology fields is usually approximate and inaccurate and
that the relationship between these two areas should not be represented as a binary
opposition. In other words, ethnobiology and ethnoecology are not synonymous
terms, but any differences that may exist between them are not sufficient to set them
as mutually exclusive fields. Neither ethnobiology nor ethnoecology has developed
enough separately to characterize a situation like the one that Latour (1987) called
a “Copernican revolution”, based on a metaphor previously used by the philosopher
Immanuel Kant. As we take a look at the discussion on applications (Barrera-
Bassols and Toledo 2005; Albuquerque and Hanazaki 2009) and implications
(Albuquerque et al. 2009; Toledo and Alarcén-Chaires 2012) of the ethnoscientific
research, we see that many important aspects are still at stake during the recent
historical development of these fields.

On the one hand, these fuzzy connections between different knowledge bases can
generate misunderstandings, especially for the beginners. However, on the other
hand, it is a fairly realistic representation of knowledge interfaces that currently take
place, both in academia and in many other sectors of society. An exemplary case, in
this regard, is that of the American entomologist and anthropologist Darrell A. Posey,
who worked since the 1970s among the Kayapd, in the Brazilian Amazon. Discussing
the intellectual property rights of traditional peoples, Posey (2000) referred to
“ethnobiology and ethnoecology (sic) in the context of national laws and interna-
tional agreements, which affect indigenous and local knowledge, traditional resources
and intellectual property rights”. Simultaneous use of the two terms (ethnobiology
and ethnoecology) as the title of a relevant publication is a demonstration that they
are considered different approaches, although very close and ultimately complemen-
tary. A similar example is observed in the writings of Ghillean Prance (1995), who
referred to an ethnobotany method manual (Martin 1995) that would, in his view, be
of interest to ethnobiologists and ethnoecologists. Such examples indicate that using
the word “and” could be often more appropriate than using “or” when referring to
related fields in this interdisciplinary context.

Currently, ethnobiology is being developed in Brazil and in other Latin American
countries, which is evidenced by the growing number of publications on the subject
(Albuquerque et al. 2013). Brazil has proved to be a fertile ground for both areas.
The first Brazilian author to create a unique theoretical framework for ethnoecology
was Marques (1995, 2001). In his comprehensive ethnoecology, he proposed the
study of basic connections through which humans relate to other components of
ecosystems: human-mineral, human-plant, human-animal, human-human, and
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human-supernatural. Another feature of this approach is the attempt to balance or
articulate the emic and etic dimensions.

It is concluded that in regard to representing the disciplinary divisions in the
ethnoscience fields, it is more productive to connect several knowledge sectors than
to separate them in an exclusive way.
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Historical Ethnobiology

Maria Franco Trindade Medeiros

Abstract In this chapter, the reader will become familiar with the concept of
historical ethnobiology. To that end, the manner in which research in this field is
conducted will be considered a point of conceptual reflection. Preserved testimonies
and written and iconographic sources (e.g., a manuscript document, a book, a
painting, or a photography) will be considered key elements in the production of
documents. It will be emphasized that the documents chosen by the researcher
constitute elements that reveal traces of social memory in the present and that are
taken to be corroborating documents of an interrelationship established between
human beings and biota in a given time and space. Finally, this reflexive path will
lead to the conclusion that the conceptual model of documentary analysis by which
memory works is what allows the construction of ethnobiological information. In
this way, it will be considered that the information that will compose the scientific
discourse is based on a subject/object relation, which involves three dimensions:
psychological action (subject), social action, and environment, all producing the
material to memory (object).

Ethnobiology in its historical approach, thus designated historical ethnobiology, is
defined as the study of the interrelationship between human beings and biota, taking
past evidence preserved in historical documents as a basis for the development of
these investigations (Medeiros 2010, 2014; see also the term definition in the dic-
tionary’s chapter, in this book). This approach, then, focuses on the “repertoires” of
the relationships between people and the elements that comprise nature, which are
fixed in time and space. From this historical perspective, we discuss the constitution
of ethnobiological information based on a reflection through documentary analysis.

The use of historical documents is of utmost importance, and as a way to
evidence the essential importance of the documentary analysis to ethnobiology
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researches, Silva et al. (2014) realized a review article about this subject. As these
authors analyzed and discussed the content of some publications that belong to one
of the approaches concerning historical ethnobiology, the one called historical eth-
nobotany, they viewed a scenario for this field. The overview made by them pointed
that the majority of the studies analyzed were based on written records (98 %) and
also that 66 % of the studies involved a species or species group as an object of
study. So we can say that the history, the social presence of a biological resource
during a period of time in a civilization, has been the subject of most interest by the
researches.

This reveals to us that information that are discovered or obtained by documen-
tary analysis in manuscripts and books, as to say not only in these sources but also
in iconography or in other sources of information, promote a chronological view
that tells us about human beings and its interrelationship with the biota.

One of the goals of these chronological data analysis and interpretation is to
clarify some matters that involve different aspects of human life, through looking
into the decisions that were made in the past by a person or by a human group, a
civilization, that contributed consistently to our reality nowadays.

In this sense, the studies in the field of historical ethnobiology can allow us to
better understand our present reality in many ways. For example, we can better
comprehend our current conception of disease, the forms of cultivation and domes-
tication, and the sources that provided nutrients for the past human communities
(Raghavan and Baruah 1958; Negbi 1992; Barbera et al. 1992; Prohens et al. 1996;
Pardo-de-Santayana et al. 2006; Zepeda and White 2008; Bussmann and Sharon
2009; Alencar et al. 2010; Medeiros and Albuquerque 2014); the economic impor-
tance of some resources and to reveal possible temporal changes in its use (Goor
1965; Porterfield 2008; Ferreira Junior et al. 2012); and also to have a profound
knowledge and comprehension of plant-derived discoveries (Giorgetti and
Rodrigues 2007; Burns 2008; Alves and Ming 2015), and still to verify changes in
vegetation cover (Oudijk and Jansen 2000; Smith et al. 2003).

However, who wants to work in this field of historical ethnobiology, with this
kind of historical sources, and that wants to collect, analyze, and interpret the infor-
mation contained on them has to have in mind that it is necessary to have a know-
how in diverse areas of knowledge, in its theoretical and methodological aspects.
We can say that the most important areas are social memory, history, anthropology,
and biology.

Introduction to the Transcendental Past of Knowledge
and Practices

Considering social memory to work with information on the knowledge and prac-
tices of the past means basing our interest in collectively constructed representa-
tional forms. The focus is on verifying the perception of expressive forms, starting
from visible and invisible material objects, and referencing the various narrative
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forms and understandings of statements that they communicate in their process of
realization. The objects and images are surrounded by the social frameworks of
memory and point to the existence of a relationship between our individual memo-
ries and the collective, social memory.

In this search for the knowing-doing of the past, which transcends era, we con-
front the fact that attempting to identify memory does not provide us the certainty
of what we have in our hands. What we find and have in hand are institutions (sites
of memory), and in these, we find “things” or testimonies—books, documents, and
objects. Potentially, these supports refer us to something. They find meaning if
placed in relation by an intellectual process with a universe of constructed data. The
things/testimonies are, first, what create the access road to these institutions, and
they then fill this path with nodes of the network that are, in short, possibilities of
interpretation. Between things/testimonies and social memory exist distances to be
covered without the existence of the paths needed to achieve this unity, given that
social memory is not naturally available to whatever concept is being argued.

To that end, below, we continue by establishing some understandings through
which the trails of things/testimonies can be followed to construct a narrative that
dates back to history and to social memory based on the ethnobiological perspective.

The Understanding of Historical Ethnobiology
Through the Pathway of Document Analysis

Historical ethnobiology heeds the principle of complexity, not logical simplifica-
tion. No simplification of a drive exists to be commented on, as in historical ethno-
biology, we do the examination of the techniques of different disciplinary fields to
choose the ones we will apply to obtain our results. As described by Foucault, the
certainty of methodological problems is more fertile than facing a defined path. We
advance this thought because we believe that the specificities of each study are what
require researchers to engage in the exercise of considering the cohort that is pro-
posed in their research. Nevertheless, we can establish parameters for the under-
standing of historical ethnobiology through a common procedure that we should
take as fundamental in our investigative actions (for a deeper study in a method-
ological parameter, see Medeiros 2014). Thus, we now expand upon the conceptu-
alization of this approach through commentaries on its key elements, providing
them for reflection in the form of this brief outline:

1. The constitution of a coherent and homogenous corpus of documents is com-
posed of a study material that reflects the expression of authors/actors occupied
with the cohort perspective centered on the research.

2. The establishment of a principle of choice is the definition of the sampling that
will determine the survey of the documentary mass, selecting the most
representative elements. It constitutes the selection of informative nuclei that are
representative of aspects of the universe that is being researched.
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In the definition of the levels of analysis and of the elements that are pertinent to
the studied material, explicit or implicit references, events, institutions, prac-
tices, and words used can be emphasized alongside their rules of use and the
semantic fields that they outline or even by the formal structure of the proposi-
tions and the types of linkages that bind them.

The point of departure, or the informative content analysis, operates in the
universe of the analysis of theoretical discourse (plane of ideas) (Kobashi 1989),
which covers three segments: the situational analysis of discourse, characterized
by the production of the text in direct relation to the contextual action, consider-
ing the age of the document; theoretical discourse, which results from an effort
of abstraction and an independence of the situation from a particular articulation;
and the narrative, which establishes an origin through which the narrated events
are subsequently organized.

. The specification of a method of analysis refers to the quantitative treatment of

data, decomposition according to a certain number of remarkable traits whose
correlations are analyzed, frequency analysis, and distribution analysis.

The analysis process becomes a classificatory process that aims to provide
conceptual comparison, bringing to this universe the specific differences in the
attributes of the document under analysis. The relationship between these con-
ceptual attributes leads to the categorization of concepts on scales of complexity
and specificity (qualitative data treatment).

. The delimitation of the sets and subsets that articulate the analyzed material will

consider the geographic positioning [regions], time [periods], social actors, and
botanical, zoological, and mineral groups involved in the textual proposition.

On this point, it is interesting to establish a qualitative analysis of the insertion
of activities [aspects in question] into a broader theoretical framework, clearly
leading the researcher to the examination of their genesis in cohorts that identify
the conceptual continuities and ruptures.

. In the determination of the relationship that allows for the characterization of

documents or propositions, themes, or analyzed species, one can attempt to
establish logical, causal, or semiotic relationships between the productions under
consideration.

The analysis of the informational attributes of documents is based on the
identification of essential attributes, the identification of the relationship between
informational attributes of the documents, and the informational conditions of
the subject and of space-time.

Therefore, by relating the attributes, it is necessary to include them in a higher
order of events, which involves reading the document itself, considering the
necessities of peripheral information for the formation of its very identity from
the unit of memory that is being accessed, including even the spatial conditions
for the maintenance of memory (whether the intentionality is implicit or explicit
in the constitution and maintenance of the document) and the influences of
thought of the temporal dimension at the moment of production and throughout
time (the latter when it is also the established principle of analysis [level and
method of analysis]—being a past-present relationship).
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We now summarize the premises assumed in historical ethnobiology through a
model of the dynamics of the process of information transference from the docu-
ment (multiple preserved evidence) to the ethnobiological discourse. We use the
representational model of the information cycle produced through the subject/object
interrelationship, considering here the dimensions of space and of the environment
in the constitution of a social memory that makes up the ethnobiological discourse.
In summary, we believe that the process of documentary analysis in ethnobiology
assumes the following relationship:

Document —»  Subject/Object Subject/Space
[Where  the  informational
exchanges between people
occur, called culture]
Material Psychological Action  Social Action
[ideological universe]
Memory Subject/Environment
Ethnobiological discours Nature
[Where  the informational
exchanges between elements
that compose nature occur]
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Paleoethnobiology

Steve Wolverton, Andrew Barker, and Jonathan Dombrosky

Abstract Ethnobiology is broadly defined as the study of human-environmental
interactions in various times and places, covering such topics as traditional and local
ecological knowledge, cognition and language, plant and animal taxonomy, and
medicinal uses of plant and animal tissues, but also topics that relate to environmental
archaeology. It is these types of topics, such as studies of past subsistence systems,
material culture made from plant and animal products, as well as interactions of
people with ancient environments, that are the subject matter of paleoethnobiology.
In this chapter, we summarize various types of paleoethnobiology from zooarchae-
ology to archaeobotany to archaeological residue chemistry, and we discuss issues
of data quality, taphonomy, and related research problems in the field.

Introduction

Paleoethnobiology is the study of human-biota interactions through analysis of
faunal and floral remains from archaeological and paleobiological contexts.
Paleoethnobiological research plays the important role of adding an empirical
record of time depth to ethnobiology, which examines human-environment relation-
ships within cultures and compares these interactions cross-culturally. The frame-
work of paleoethnobiological research centers on two primary research questions:
(1) what types of plants and animals were incorporated into past diets through
foraging, pastoralism, or gardening? And (2) what were paleoenvironments
like that people interacted with in the past? The two questions are interwoven,

S. Wolverton (<)

Department of Geography and the Environment, University of North Texas,
Denton, TX 76203, USA

e-mail: wolverton@unt.edu

A. Barker
Department of Biological Sciences, University of North Texas, Denton, TX 76203, USA
e-mail: andrewbarker @my.unt.edu

J. Dombrosky
Department of Anthropology, University of New Mexico, Albuquerque, NM 87131, USA
e-mail: JDombrosky @unm.edu

© Springer International Publishing Switzerland 2016 25
U.P. Albuquerque, R. Alves (eds.), Introduction to Ethnobiology,
DOI 10.1007/978-3-319-28155-1_5


mailto:wolverton@unt.edu
mailto:andrewbarker@my.unt.edu
mailto:JDombrosky@unm.edu

26 S. Wolverton et al.

Fig. 1 Avian bone
whistles from
Ponsipa’akeri (LA 297), an
Ancient Pueblo village in
New Mexico, that illustrate
the confluence of
subsistence behaviors and
the past environment from
which these specimens
were foraged. The whistles
are manufactured from
limb bones of a large bird,
probably turkey (Meleagris
gallopavo), which may
have been hunted from
wild populations or raised
in captivity. Turkeys were
hunted or raised for food
but have also provided
feathers. Bone whistles
might have been used as
turkey calls

as archaeobotanical and zooarchaeological remains (whether macroscopic, micro-
scopic, or molecular) represent past human subsistence behaviors and the paleoen-
vironments from which biota was foraged or produced (Fig. 1). The subfields of
paleoethnobiology generally overlap with those of environmental archaeology, his-
torical ecology, and paleobiology. An important distinction is that paleoethnobiolo-
gists focus on human-biota interactions across space and time, whereas mainstream
archaeological research emphasizes past human behaviors and paleobiological
research does not focus on human interactions.

Types of Paleoethnobiology

In this chapter, we organize paleoethnobiology into three different subfields: paleoeth-
nobotany, zooarchaeology, and archaeological chemistry (Table 1). Floral, faunal, and
biomolecular-residue remains are identified and analyzed in a variety of ways because
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Table 1 Types of paleoethnobiological remains and residues

Zooarchaeology Paleoethnobotany Archaeological chemistry
Bone Macrobotanical Ancient DNA
Teeth Wood and charcoal Fatty acids and lipids
Horn Seeds Alkaloids
Antler Nuts Proteins
Shell Fibers Stable isotopes
Rock art Rock art
Microbotanical

Pollen

Phytoliths

Starches

each type of animal remain, plant remain, or molecular residue preserves and is recov-
ered in distinctive ways. In this brief summary, we do not describe the different
approaches for each type of analysis; rather, we focus on general challenges that are
shared across them. For recent summaries of the fundamentals of paleoethnobotany,
see research by Adams and Smith (2011) and Pearsall and Hastorf (2011); for brief
primers on zooarchaeology, see Lyman (2005) and Stahl (2011). For a compilation of
important ecological papers in zooarchaeology, see Broughton and Cannon (2010).
There are several useful volumes that introduce archaeological chemistry of biomo-
lecular residues; a recent one is by Brown and Brown (2011). See Barbarena (2014)
for a clear introduction to stable isotope analysis in environmental archaeology.
Although research approaches vary within the types of paleoethnobiology, there are
shared concerns of data quality, taphonomy, and quantification. In addition, all three
areas of paleoethnobiology are increasingly important in applied ecological research,
from conservation biology to ecological restoration.

Data Quality

All paleoethnobiological analyses relate closely to particular research questions.
The “target population” represents what the researcher seeks to understand about
past human-environment interactions (Lyman 2008). For example, if one wants to
understand differences in local vegetation and animal paleobiogeography to assess
past landscape change, then in many cases flora or fauna may need to be identified
to species, which can be difficult with paleoethnobiological remains that may or
may not be well preserved. Different species with similar morphology may prefer
distinctive habitats; thus, the reliability of conclusions depends on the confidence
with which the analyst can make identifications. The paleoethnobiologist, however,
does not work directly with target populations and instead works with samples
recovered from archaeological or paleobiological contexts. These assemblages of
remains are not randomly designed samples of past biological populations, ecologi-
cal communities, or human behaviors. Instead, they are fortuitous samples recov-
ered during field surveys and excavation. Thus, the validity of paleoethnobiological
analysis depends on answering two important questions: (1) how confident is the
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P08535|HBB_LEPEU (100%), 16,062.0 Da

Hemoglobin subunit beta OS=Lepus europaeus GN=HBB PE=1 SV=2

2 unique peptides, 2 unique spectra, 2 total spectra, 22/147 amino acids (15% coverage)
MVHLSGEEKIS A'VTALWGKIVN VEEVGGETLG RILLVVYPWTO
RFFESFGDLS TASAVMGNPK VKAHGKKVLA AFSEGLSHLD
NLKGTFAKLS ELHCDKLHVD PENFRLLGNYV LVIVLSHHFG
KEFTPQVQAA YQKVVAGVAN ALAHKYH

P08535|HBB_LEPEU (100%), 16,062.0 Da

Hemoglobin subunit beta OS=Lepus europaeus GN=HBB PE=1 SV=2

3 unique peptides, 4 unique spectra, 4 total spectra, 39/147 amino acids (27% coverage)
MVHLSGEEKS AVTALWGKI\I’N VEEVGGETLG RlLLVVYPWTQ
RFFESFGDLS TASAVMGNPK VKAHGKKVYLA AFSEGLSHLD
NLKGTFAKLS ELHCDKLHVD PENFRLLGNV LVIVLSHHFG
KEFTPQVQAA YQKVVAGVAN ALAHKYH

P08535/HBB_LEPEU (100%), 16,062.0 Da

Hemoglobin subunit beta 0S=Lepus europaeus GN=HBB PE=1 SV=2

2 unique peptides, 2 unique spectra, 2 total spectra, 29/147 amino acids (20% coverage)
MVHLSGEEKS AVTALWGI(lVN VEEVGGETLG RlLLVVYPWTO
RFFESFGDLS TASAVMGNPK VKAHGKKMILA AFSEGLSHLD
NLKGTFAKLS ELHCDKLHVD PENFRLLGNV LVIVLSHHFG
KEFTPQVQAA YQKWVVAGVAN ALAHKYH

Fig. 2 We analyzed proteins in ca. 800-year-old archaeological long bones from the Goodman
Point complex in Southwestern Colorado, USA, using liquid chromatography-mass spectrome-
try (Barker et al. 2015). Three lagomorph samples (above) yielded hemoglobin, a blood protein
that was identified as originating from the European hare, Lepus europaeus. The amino acid
sequence of hemoglobin is listed for each of three samples, with identified peptides highlighted
in yellow. Taxonomic confusion was generated by species homology and a lack of reference spe-
cies(e.g.,Lepuscalifornicus)incommonly availabledatabases. One peptide (VNVEEVGGETLGR)
was recovered in all three samples and thus may be an ideal candidate for more sensitive, targeted
methods. The green-highlighted valine (V) in the third sample was chemically modified (acetyla-
tion), presumably via long-term weathering and/or extraction and processing techniques in the
lab, making identification more difficult. These data illustrate several of the current challenges in
archaeological protein analysis

analyst in the taxonomic identifications? (2) How representative of past popu-
lations, communities, and behaviors do remains appear to be given preservation,
sample size, and recovery context (returned to below under “Taphonomy”)?
Identification of archaeobotanical, zooarchaeological, and molecular-residue
remains follows the same basic principles. State-of-the-art identification procedures
in each of the three areas require a reference collection or database of known con-
temporary or historically documented specimens. For example, the paleoethnobota-
nist will have large reference collections of wood samples, pollen, seeds, nuts,
phytoliths, and other types of plant tissues for species that are common in their
region of study. The zooarchaeologist will assemble a reference collection of skel-
etons of species in her/his region of study. Many paleoethnobiologists rely on large
natural history collections at universities and museums. Similarly, the archaeologi-
cal chemist relies on large databases that record molecular structures of known
examples of compounds that derive from plant and animal tissues, whether these are
fatty acids, proteins (Fig. 2), or other types of residues. A constant challenge in
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laboratory analysis is the degree to which molecular structure or tissue morphology
is conserved in terms of evolutionary biology (homology) across similar species.
Thus, an important area for growth in paleoethnobiology is not only the construc-
tion and maintenance of reference collections but also the probabilistic assessment
of molecular and morphological characters for determining whether or not closely
related species or genera can be identified (Wolverton 2013).

Taphonomy

Taphonomy is the study of the transition of organic matter from the biosphere (the
living world) to the lithosphere (the geological world). Taphonomic research within
paleoethnobiology has been developed most within zooarchaeology, in which stud-
ies have been done to determine processes and agents that modify skeletal remains
in various settings over time (Lyman 1994). Taphonomic processes that influence
bone include weathering, carnivore gnawing, processing of bone for within-bone
nutrients by people, soil chemistry, and other factors that modify or destroy bone.
Most taphonomic research within zooarchaeology has focused on vertebrate
remains, and there has been limited work on invertebrate remains (Wolverton et al.
2010). Taphonomic research in paleoethnobotany is considerably less synthetic
(compared to Lyman’s 1994 volume) and tends to focus on attempting to find ways
to improve analysis for purposes of reconstructing paleoenvironments and past
cultures, though studies also focus on preservation, identifiability, and sampling
(see arecent review by Collinson 2011). For a recent compilation of paleobotanical
taphonomic studies, see the special issue in Palaios by Ferguson (2012). Much of
taphonomic research in zooarchaeology and paleontology concerns recording the
taphonomic history of remains from a particular context to address whether or not
those remains can serve as an adequate sample for addressing specific research
questions. For example, one might wish to determine if butchery patterns of Great
Plains bison (Bison bison) changed over time; in order to interpret any observed
changes in frequencies of skeletal parts as indicative of human butchering behav-
ior, the analyst must first determine that differential preservation from other nonhu-
man processes did not influence the tallies (see examples in Lyman 1994). Very
limited research has been done on the taphonomy of molecular residues in archae-
ological chemistry, which remains an important avenue for future research (e.g.,
the effects of weathering, cooking, digestion, or other processes on bioresidue
preservation). In summary, there are at least two perspectives on the role of tapho-
nomy in paleoethnobiological research: (1) that taphonomic research can aid the
researcher in removing biases from samples or (2) that taphonomic effects should
be considered as working hypotheses to explain observed patterns in paleoethno-
biological data. Given the contingencies of paleoethnobiological sampling (e.g.,
paleoethnobiologists do not directly or randomly sample target populations of
plants and animals by design), the second perspective may prove the most fruitful
for future research.
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Quantification

The quantitative revolution in archaeology embedded in the new archaeology of the
1960s and 1970s led to increased application of statistical approaches (e.g., Binford
1964; Clarke 1968). However, regarding zooarchaeological remains, Grayson (1979,
1984) illustrated that quantitative data of taxonomic and skeletal part abundance (tal-
lies of bone, shell, antler, or horn specimens) are at best ordinal scale (see a detailed
summary by Lyman 2008). Grayson’s logic extends to paleoethnobotanical remains,
and what he meant is that differences in abundance of, say, pollen grains in a stratum
of a core between one taxon of plant and another may suggest that one type of plant
was more or less abundant than another. However, the magnitude of difference in
abundance is unknown. Despite twice as much pollen from one taxon compared to
another, it should not be concluded that the former was twice as abundant as the lat-
ter on the past landscape. This logic extends to many types of paleoethnobiological
quantitative data (e.g., tallies of zooarchaeological, archaeobotanical, and paleobo-
tanical remains as well as biomolecular residues), and it stems from a fundamental
problem with paleoethnobiological sampling. Inferential statistical approaches are
designed to be applied when sampling error is known to be randomly generated,
which can be controlled through sampling design when drawing specimens directly
from the target population of interest (e.g., an animal or plant population). However,
paleoethnobiological populations are never sampled directly or randomly and are
subject to diverse taphonomic histories. Thus, statistical approaches should be
adopted with caution, making as few assumptions as possible. A conservative
approach is to use only descriptive statistical approaches; a more liberal approach is
to use robust, resistant, inferential tests, such as nonparametric statistics. The most
liberal approach is to use powerful parametric tests, which, if Grayson’s recommen-
dation is heeded, should be avoided (Wolverton et al. 2014).

Applied Paleoethnobiology

Within the last two decades, paleoethnobiologists have contributed to scholarship
in conservation biology and restoration ecology. Formal research contributions
have been made in both applied zooarchaeology (e.g., Wolverton and Lyman 2012)
and applied paleoethnobiology (e.g., Lepofsky et al. 2003), and the potential for
conservation research through analysis of biomolecular residues in archaeological
chemistry is recognized (Barker 2011). Paleoethnobiology contributes a perspec-
tive of disclosure to conservation research (see Borgmann 2000); such a perspec-
tive is one that shifts the scale of understanding. For example, conservation science
aims to support a mission of sustainability, which entails use of natural resources
today at a rate that ensures future generations of people the same opportunity.
Sustainability explicitly concerns a temporal consideration of human-environment
interactions. However, contemporary people live their daily lives at much shorter
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time scales through economic, social, and political activities. Paleoethnobiology
provides an empirical data source with which to study human-environment interac-
tions over deep time.

Conclusion

Paleoethnobiologists are in a unique position to address issues of sustainability and
improve understanding of human impacts on the environment at broad, temporal,
and biological scales. Such a perspective is increasingly important as human impacts
on the environment reach unprecedented levels. Not only can we more fully under-
stand the past with paleoethnobiological data, but with the continued attention to
issues regarding data quality, taphonomy, and quantification, we can better antici-
pate future challenges that may result from the behaviors of modern societies.

Acknowledgments We thank Ulysses Albuquerque for the opportunity to write this chapter.
Data in Fig. 2 are from research from National Science Foundation Archaeometry Technical
Development Grant No. 1112615.

References

Adams K, Smith S (2011) Reconstructing past life-ways with plants I: subsistence and other
daily needs. In: Anderson EN, Pearsall DM, Hunn ES, Turner NJ (eds) Ethnobiology. Wiley-
Blackwell, Hoboken, pp 149-171

Barbarena R (2014) Isotopic studies of foragers’ diet: environmental archaeological approaches.
In: Smith C (ed) Encyclopedia of global archaeology. Springer, Netherlands,
pp 4111-4120

Barker A (2011) Archaeological protein residues: new data for conservation science. Ethnobiol
Lett 1:58-65

Barker A, Dombrosky J, Chaput D, Venables B, Wolverton S, Stevens SM (2015) Validation of a
non-targeted LC-MS approach for identifying ancient proteins: method development on bone
to improve artifact residue analysis. Ethnobiol Lett 6:162-174

Binford LR (1964) A consideration of archaeological research design. Am Antiquity 29:425-441

Borgmann A (2000) The transparency and contingency of the earth. In: Frodeman R (ed) Earth
matters: the earth sciences, philosophy, and the claims of community. Prentice Hall, Upper
Saddle River, pp 99-106

Broughton JM, Cannon MD (eds) (2010) Evolutionary ecology and archaeology: applications to
problems in human evolution and prehistory. University of Utah Press, Salt Lake

Brown TA, Brown K (2011) Biomolecular archaeology: an introduction. Wiley-Blackwell, Oxford

Clarke DL (1968) Analytical archeology. Methuen, London

Collinson ME (2011) Molecular taphonomy of plant organic skeletons. In: Allison PA, Bottjer DJ
(eds) Taphonomy: process and bias through time, vol 32, Topics in geobiology. Springer,
Netherlands, pp 223-247

Ferguson DK (2012) Plant taphonomy: 20 years of death, decay, and dissemules. Palaios 27:811-813.
doi:10.2110/palo.2012.S06

Grayson DK (1979) On the quantification of vertebrate archaeofaunas. Adv Archaeol Method
Theory 2:199-237


http://dx.doi.org/10.2110/palo.2012.SO6

32 S. Wolverton et al.

Grayson DK (1984) Quantitative zooarchaeology: topics in the analysis of archaeological faunas.
Academic, Orlando

Lepofsky D, Heyerdahl EK, Lertzman K, Schaepe D, Mierendorf B (2003) Historical meadow
dynamics in southwest British Columbia: a multidisciplinary analysis. Conserv Ecol 7:5

Lyman RL (1994) Vertebrate taphonomy. Cambridge University Press, New York

Lyman RL (2005) Zooarchaeology. In: Maschner HDG, Chippendale C (eds) Handbook of archae-
ological methods. AltaMira Press, Lanham, pp 835-873

Lyman RL (2008) Quantitative paleozoology. Cambridge University Press, New York

Pearsall DM, Hastorf CA (2011) Reconstructing past life-ways with plants II: human-environment
and human-human interactions. In: Anderson EN, Pearsall DM, Hunn ES, Turner NJ (eds)
Ethnobiology. Wiley-Blackwell, Hoboken, pp 173-187

Stahl P (2011) Ethnobiology, historical ecology, the archaeofaunal record, and interpreting human
landscapes. In: Anderson EN, Pearsall DM, Hunn ES, Turner NJ (eds) Ethnobiology. Wiley-
Blackwell, Hoboken, pp 97-113

Wolverton S (2013) Data quality in zooarchaeological faunal identification. J Archaeol Method
Theory 20:381-396. doi:10.1007/s10816-012-9161-4

Wolverton S, Lyman RL (eds) (2012) Conservation biology and applied zooarchaeology. University
of Arizona Press, Tucson

Wolverton S, Randklev CR, Kennedy JH (2010) A conceptual model for freshwater mussel (family:
Unionidae) remain preservation in zooarchaeological assemblages. J Archaeol Sci 37:164—
173. doi:10.1013/j.jas.2009.09.028

Wolverton S, Dombrosky J, Lyman RL (2014) Practical significance: ordinal scale data and effect
size in zooarchaeology. Int J Osteoarchaeol. doi:10.1002/0a.2416


http://dx.doi.org/10.1007/s10816-012-9161-4
http://dx.doi.org/10.1013/j.jas.2009.09.028
http://dx.doi.org/10.1002/oa.2416

Urban Ethnobiology

Ana Haydeé Ladio and Ulysses Paulino Albuquerque

Abstract People can be the causative agents of introducing new animal or plant
species, which may demonstrate invasive behaviors and produce significant changes
in the dynamics of the urban ecosystem. Therefore, landscape humanization pro-
cesses in cities are a significant event but have been little studied from an ethnobio-
logical perspective. Urban ethnobiology proposes thus a study of the interrelations
(whether symbolic, affective, emotional, or material) between city dwellers and
natural resources.

One of the most intriguing topics in ethnobiology is the use of biological resources
in urban cultural systems. Cities, as a representation of these systems, are agglom-
erations organized for collective life, in which a significant portion of the population
performs nonagricultural activities (Derruau 1964). These cultural concentrations
may have different densities, from 2000 inhabitants to tens of millions of inhabit-
ants. Usually, these people live in tall collective buildings and have ways of life that
are fundamentally linked to activities of the secondary and tertiary sectors (industry,
trade, and services). Despite this scenario, which appears to distance humans from
nature, in cities there is still a relationship of interdependence, forming an ecosys-
tem of high environmental variability in which the natural and the artificial articu-
late and intertwine with each other (Duarte Almada 2010).

Although the logic of globalization and the capitalist market is very present and
may have a homogenizing effect in cultural terms regarding the relationship between
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humans and biological resources, in big cities worldwide, multiethnicity is pre-
sented as a peculiar characteristic, which implies different degrees of heterogeneity
(Quave et al. 2012). Due to internal migrations, from rural communities, or due to
international migrations, from other countries, there are different social groups and
collectivities with shared sociocultural backgrounds, which, in most cases, have
usage patterns for the environment and/or biological resources (natural, cultivated,
and marketed) that are very distinct from each other (Duarte Almada 2010; Ceuterick
et al. 2008, 2011).

In the process of reproducing particular ways of life, according to the specific
human group, there is a certain cultural inertia with regard to the use of traditional
resources, while due to market pressure for the diffusion of other elements, asym-
metries of power and prestige are also generated. This determines, to varying
degrees, the maintenance, abandonment, and/or innovation of certain practices
related to the use of plants and animals (Medeiros et al. 2012).

A Definition of Urban Ethnobiology

We can define, generally, urban ethnobiology as the study of the interrelations
(whether symbolic, affective, emotional, or material) that are established, individu-
ally and/or collectively, between city dwellers and natural resources (animals and/or
plants) to which they have access. In this interrelationship, it is possible to highlight
tangible (biological resources) and intangible (values, norms, and rules prevailing in
each particular worldview) components, which determine the flow of these interre-
lationships in the lives of individuals and groups, i.e., their entry, exit, exclusion,
and subordination. The determination of the forces that explain this flow of inter-
relations is one of the biggest challenges of urban ethnobiology.

Components and Contexts

The tangible and intangible components that are articulated in the relationship
between urban society and biological resources may be considered traditional or
nontraditional, although this distinction is complex and often transient. Traditional
resources are those that maintain long-standing ways of life, putting into practice
worldviews from local or immigrant societies, thus strengthening their cultural
identity. In turn, nontraditional components are vegetable or animal features that are
not typical of a culture or environment; they differ from those considered traditional
because their relationship with the members of a culture is scarce or of short dura-
tion. In general, it is known that their use was not generated locally or emerged
through cultural transmission from generation to generation or through shared
practices.
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These resources reach people through the intentional or non-intentional intro-
duction of other cultures or cultural trends or through the appropriation of ecologi-
cal and environmental changes in landscapes of anthropogenic origin or
non-anthropogenic origin (Ladio and Molares 2014). Therefore, biological resources
may be native or exotic, reaching people through with wildlife contact (Ladio and
Rapoport 1999), through cultivation or animal breeding (Hurrell et al. 2011),
through formal or informal commercialization (Alves and Lucena Rosa 2012;
Medeiros et al. 2012), or through other forms of social exchange, such as barter
(Balick et al. 2000; Ceuterick et al. 2008; Richeri et al. 2010).

Until now, different studies conducted by urban ethnobiologists can be illustra-
tively separated into two groups according to their context. On one hand, we have
relationships that manifest mainly within the residence, referring to studies related
to diet, household medicine, and horticulture, beautification of homes with plants
and animals that depend on family and/or individual decisions inside the house. On
the other hand, we have relationships that emerge between people and natural
resources of the external environment (outside the household, nonresidential),
which depend not only on family and/or individual decisions but also on other
stakeholders, such as employees of urban planning and/or urban reserves and for-
mal and informal traders, among others. This artificial cut does not imply that both
study universes do not interact with each other, as what happens within the house-
hold is closely linked to its surroundings and vice versa.

Urban Locations

Both ethnozoological (Alves et al. 2010) and ethnobotanical (Medeiros et al. 2012;
Wayland and Walker 2014) studies have shown that cities can be relics of traditions
in terms of the use of plants and animals (from immigrant cultures or otherwise)
living in the context of cosmopolitan resources of widespread use. Among the most
studied biological resources in urban ethnobiology are medicinal and edible plants
(Ceuterick et al. 2008; Ladio and Rapoport 1999), urban horticulture (Hurrell et al.
2011), and ornamental plants and animals (Alves et al. 2010; Larredo 2008). All of
these uses appear to be linked with a growing trend for urban inhabitants to adhere
to naturist and/or new age philosophies, implying a greater presence of naturally
occurring resources in people’s lives. In addition, many poor sectors of cities have
no alternative but to resort to the use of such resources for economic reasons.

The Urban Landscape

It is a remarkable fact that cities, with urban growth, suffer successive transforma-
tions both in terms of vegetation cover and wildlife (Van Herzele and Wiedemann
2003; Ladio and Damascos 2000). In particular, the vegetation in cities plays a
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structural role, representing the sustaining base of processes and ecological services
(Larredo 2008; Ladio and Damascos 2000). However, based on the degree of urban-
ization, spaces such as vacant lots, very steep slopes, and gardens with few interven-
tions, for example, appear as remnants of the native landscape in fragmented habitats
of different sizes, offering a source of propagules for local vegetation and sites of
refuge and host for animals (Ladio and Damascos 2000). These spaces also serve as
biological resource supply sites to meet the material, symbolic, and spiritual needs
of the inhabitants (Alves et al. 2010; Ladio and Rapoport 1999).

Landscape humanization processes in cities are a significant event but have been
little studied. Citizens, both wittingly and unwittingly, may be the causative agents
of the insertion of animal or plant species, which may exhibit invasive behaviors and
produce significant changes in the dynamics of the socio-environmental system
(Nuiiez et al. 2005). In general, we see a clear preference on the part of urban dwell-
ers (observed in squares, gardens, hedges, and public groves) for the ornamental use
of plants that are introduced by replacing native species over time (Larredo 2008;
Lopez-Moreno 1991; Rovere et al. 2013).

Another notable aspect of this theme are outdoor fairs (Alves and Lucena Rosa
2012; Albuquerque et al. 2007) and the sale of animals and plants in more formal
places, such as herbalists and pet shops (Alves et al. 2010; Pochettino et al. 2008).
To understand and study these marketing sectors is fundamental to comprehend
urban modes of access to biological resources, thereby exercising a significant role
in conservation programs. Overall, in cities that are growing, we see a trend toward
the generation of an increasingly wide demand for organic products that are usually
derived from natural or wild areas (Cunningham 2001).

In cities, people’s access to resources from remote natural environments, beyond
the limits of civility, is often favored by ties maintained with rural and wilderness
areas. Many urban dwellers, for example, also have a rural residence. Thus, the use
of plants and animals no longer just depends on urban conditions. This situation of
transcommunity implies an expansion of social spaces in which people act, favored
mainly by increased mobility due to better access to transport and communication
means (Ladio and Molares 2014). Thus, rural and urban segments link up continu-
ously and bi-directionally, resulting in the incorporation of features in a new
context.

Conclusions: The Process of Hybridization in Urban
Ethnobiology

According to Garcia Canclini (2001), cities are hybrid enclaves. From an ethnobio-
logical point of view, hybridization processes may be defined as the adjustment of
practices and traditional biological resources in view of modernity and vice versa.
The hybridization process concept implies a cultural conversion that is expressed in
different areas, in particular in terms of the material, economic, and symbolic.
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Hybridization, as a process involving intersection and transactions, involves logic
underlying the upgrade to new circumstances, which, according to some studies
(Richeri et al. 2010; Medeiros et al. 2012), appears to be inherent in traditional eco-
logical knowledge systems. If this upgrading capacity is maintained in cities, they
may be resistant sites of knowledge and practices while maintaining the traditional
knowledge of their own innovations that promote the market or its entry into the
supply chain. According to Vandebroek and Balick (2012), this is aligned with a
possible change in viewpoint regarding the current paradigm that wrongly links
globalization to cultural erosion as a general standard. The orthodox idea that
modernity necessarily implies the disappearance of premodern traditions should be
taken with caution for each subject studied in cities.

Given that the most significant feature of ethnobiological studies is their strong
pattern of temporal change, especially in dynamic systems such as a city, the solu-
tion to the issues mentioned consists of making comparative studies in the same city
but at different times, so that we can view and document entries, reconversions, and/
or outputs of the uses of biological resources in urban life. Although these are stud-
ies that require time and effort, they constitute the means to explore the intricate
ethnobiological world within cities.

References

Albuquerque UP, Monteiro JM, Ramos MA et al (2007) Medicinal and magic plants from a public
market in northeastern Brazil. J Ethnopharmacol 110:76-91

Alves RRN, Lucena Rosa IR (2012) Animals in traditional folk medicine: implications for conser-
vation. Springer, New York

Alves RRN, Souto WMS, Mourao JS (2010) A Etnozoologia no Brasil: importancia, status atual e
perspectivas. NUPEEA, Recife

Balick M, Kronenberg F, Ososki A (2000) Medicinal plants used by Latino healers for women’s
health conditions in New York City. Econ Bot 54:344-357

Ceuterick M, Vandebroek I, Torry B et al (2008) Cross-cultural adaptation in urban ethnobotany:
the Colombian folk pharmacopoeia in London. J Ethnopharmacol 120:342-359

Ceuterick M, Vandebroek I, Pieroni A (2011) Resilience of Andean urban ethnobotanies: a com-
parison of medicinal plant use among Bolivian and Peruvian migrants in the United Kingdom
and in their countries of origin. J Ethnopharmacol 136:27-54

Cunningham AB (2001) Asentamiento, comercializacién y cambio. In: Cunningham AB (ed)
Etnobotanica aplicada: pueblos, uso de plantas silvestres y conservacion. Fondo Mundial para
la Naturaleza (WWF), Editorial Nordan-Comunidad, Montevideo, pp 60-94

Derruau M (1964) Tratado de geografia humana. Vicéns Vives, Barcelona

Duarte Almada E (2010) Sociobiodiversidade Urbana: por uma etnoecologia das cidades. In: Silva
VA, Almeida ALS, Albuquerque UP (eds) Etnobiologia e Etnoecologia. NUPPEA, Recife,
pp 39-63

Garcia Canclini N (2001) Culturas hibridas. Grijalbo, México

Hurrell J, Costantino FB, Puentes J (2011) Huertos familiares periurbanos de las costas de
Ensenada, Berisso y de la Isla Martin Garcia (Buenos Aires, Argentina). Bonplandia
20:213-230

Ladio AH, Damascos MA (2000) La invasién de plantas exéticas y la conservacién de plantas
nativas en baldios suburbanos. Medio Ambiente 13:27-34



38 A.H. Ladio and U.P. Albuquerque

Ladio AH, Molares S (2014) The dynamics of use of nontraditional ethnobiological products:
some aspects of study. In: Albuquerque UP, Cunha LVF, Lucena RF et al (eds) Methods and
techniques in ethnobiology and ethnoecology. Springer, New York, pp 311-320

Ladio AH, Rapoport EH (1999) El uso de plantas silvestres comestibles en una poblacién subur-
bana del noroeste de la Patagonia. Parodiana 11:49-62

Larredo DR (2008) El valor ecolégico, ornamental y de uso tradicional de las especies nativas de
la ciudad de La Paz. Facultad de Arquitectura, Artes, Disefio y Urbanismo. Editorial Quatro
Hnos, La Paz

Lépez-Moreno IR (1991) El arbolado urbano de la zona metropolitana de la Ciudad de México.
Universidad Auténoma Metropolitana, México

Medeiros PM, Soldati GT, Alencar NL et al (2012) The use of medicinal plants by migrant people:
adaptation maintenance, and replacement. J Evid Based Complementary Altern Med.
doi:10.1155/2012/807452

Nuiiez MA, Simberloff D, Wachtel M (2005) Invasive species and the cultural keystone species
concept. Ecol Soc 10(1):r4, http://www.ecologyandsociety.org/vol10/iss1/resp4/

Pochettino ML, Arenas PM, Sanchez D et al (2008) Conocimiento botdnico tradicional, circu-
lacién comercial y consumo de plantas medicinales en un drea urbana de Argentina. Bol
Latinoam Caribe Plant Med Aromat 7:141-148

Quave CL, Pardo-De-Santayana M, Pieroni A (2012) Medical ethnobotany in Europe: from field
ethnography to a more culturally sensitive. J Evid Based Complementary Altern Med.
doi:10.1155/2012/604363

Richeri M, Ladio AH, Beeskow A (2010) Etnoecologia en la Patagonia arida: la adaptacién de la
herbolaria de una comunidad inmigrante boliviana a un nuevo contexto ambiental. In: Alves
AGC, Souto FJB, Peroni N (eds) Etnoecologia em perspectiva: natureza, cultura e conservagao.
NUPPEA, Recife, pp 203-227

Rovere AE, Molares S, Ladio AH (2013) Plantas utilizadas en cercos vivos de ciudades patagéni-
cas: aportes de la etnobotanica para la conservacioén. Ecol Austral 23:165-173

van Herzele A, Wiedemann T (2003) A monitoring tool for the provision of accessible and attrac-
tive urban green spaces. Landscape Urban Plan 63:109-126

Vandebroek I, Balick MJ (2012) Globalization and loss of plant knowledge: challenging the para-
digm. PLoS One 7(5):e37643. doi:10.1371/journal.pone.0037643

Wayland C, Walker LS (2014) Length of residence, age and patterns of medicinal plant knowledge
and use among women in the urban Amazon. J Ethnobiol Ethnomed 10:25


http://dx.doi.org/10.1155/2012/807452
http://www.ecologyandsociety.org/vol10/iss1/resp4/
http://dx.doi.org/10.1155/2012/604363
http://dx.doi.org/10.1371/journal.pone.0037643

Diaspora Ethnobiology

Robert A. Voeks

Abstract Ethnobiological research often focuses on the relationship between cul-
turally significant species and relatively stable human populations. This follows
from the assumption that learning the properties of nature is space and time contin-
gent. However, migration is a major feature of human existence, and although
mobility in the past was often of a seasonal nature, many other movements repre-
sented permanent relocations to distant landscapes. Resultant diaspora communities
often found themselves confronted with unfamiliar cultures and alien biotas, condi-
tions that presented barriers to continuity in maintaining traditional ethnobiological
relations. Nevertheless, diaspora communities around the globe crafted novel rela-
tions with wild and domesticated nature by introducing useful biota, by substituting
local species for those left in their homelands, and by assimilating knowledge of the
useful biota in their chosen homes. This chapter examines these three ethnobiologi-
cal processes with reference to prehistoric human migrations, colonial European
migration, the plight of enslaved Africans, and recent human migrations.

Species Introductions

The most direct means for migrating people to maintain traditional relations with
plants and animals is to travel with them. The earliest joint migrations were likely
by hunting and gathering peoples and their domesticated dogs, which have pro-
tected and hunted with humans for 50,000 years or more. Although there is little
physical evidence to determine how and when these human-canine migrations
occurred, the widespread co-occurrence of people and their dogs throughout much
of their prehistoric range suggests that dogs were crucial to successful human
migrations. Hunting and gathering people also carried the seeds of their most
important wild plant species with them, particularly short-lived annuals with wide
ecological tolerance. In central Asia, for example, evidence suggests that cannabis
seeds (Cannabis spp.) were carried over long distances by preagricultural societies.
Cannabis served as food, fiber, and psychoactive resin for early people and was
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easy to scatter and cultivate prior to serious efforts at domestication (Clarke and
Merlin 2013).

There is ample evidence that prehistoric cultivators actively transported their
domesticated biota, particularly as the cultivation of staple grains and roots dramati-
cally increased human carrying capacity. As Alfred Crosby notes, “Calories can
make as much history as cannons—more in the long run” (Crosby 1994, p. 148).
The great Polynesian voyages of discovery and settlement of the Pacific Islands
provide a useful example. Roughly 60 “canoe plants” were carried by Polynesians
in their double-hulled canoes beginning 7000 years ago, from Samoa and Tonga in
the west to Hawaii and Easter Island thousands of kilometers to the east. Polynesian
peoples carried plants for food, clothing, medicine, construction, crafts, dyes, poi-
sons, and other uses. These mostly tropical islands were biologically rich, but they
sustained relatively few native foods. Thus, the most important introductions would
have been subsistence crops, including taro (Colocasia esculenta), breadfruit
(Artocarpus altilis), bananas/plantains (Musa spp.), and sweet potatoes (Ipomea
batatas). Polynesians also introduced their most important domesticated animals,
including chickens, pigs, and dogs, not to mention the accidental introduction of
rats (Whistler 2009). Although the latter are considered vermin almost everywhere
they occur, it is difficult to discuss human migration without mentioning the global-
izing influence of rats. Where people wander, rats are sure to follow.

The arrival of Christopher Columbus in the Americas initiated a global exchange
of animals and plants that was unprecedented in Earth’s history. Whether for profit,
nostalgia, or altruism, Europeans carried their familiar plants and animals, inten-
tionally and by accident, wherever they traveled. Indeed, within two centuries, the
most important grains, roots, and fruit trees had been thoroughly dispersed through-
out the world (Crosby 1994). By the mid-1500s, American peanuts (Arachis hypo-
gaea) and maize (Zea mays) were being cultivated in China. Cinnamon
(Cinnamomum verum) from Sri Lanka was being cultivated in Brazil, as was black
pepper (Piper nigrum) from India, and ginger (Zingiber officinale) from China. By
1609, Dominican priest Jodo dos Santos observed from present day Mozambique
that “There are lots of pineapples (Ananas comosus), excellent as the ones in Brazil”
(Voeks 2013).

Many newly arrived esculents revolutionized the course of history among indig-
enous peoples—cassava (Manihot esculenta) in Africa, potatoes (Solanum
tuberosum) in Europe, and horses (Equus caballus) in the Americas. Others enabled
Europeans to create neo-Europes wherever they journeyed and settled. In Latin
America, the importation of cattle and horses allowed Spanish immigrants to recre-
ate their Iberian “cattle culture,” including views on land use and tenure and a crav-
ing for beef that persists to this day. Numerous Old World grasses were introduced
to North and South America during this period, further facilitating the spread of
European open range cattle culture (Butzer 1988). But the spread of crops and peo-
ple was even more impressive. In the early years of colonization, for example, the
Portuguese were intent on replicating their Iberian agrosystems in South America,
however impractical. By the 1550s, Padre Nébrega could boast that several species
of fruit from Portugal were acclimatizing well in Brazil, including grapes, citron,
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oranges, lemons, and figs, and that there were already plenty of cattle, sheep, and
chickens. Vicente de Salvador in the 1560s could speak of the abundance of
European food in Brazil, including wheat, rice, and yams. By the end of the six-
teenth century, the abundance of naturalized Iberian cultivars moved Ferndo Cardim
to proclaim: “This Brazil is already another Portugal” (Voeks 2004). Wherever
European colonists settled, they could expect to encounter a wealth of familiar
domesticated plants and animals.

The colonial era was also marked by the largest forced immigration in Earth his-
tory—the African slave trade. From the sixteenth to the nineteenth century, nearly
11 million sub-Saharan Africans were transported to North, Middle, and South
America. Brazil alone witnessed the arrival of nearly five million enslaved people
between 1538 and 1851. The vast majority of slaves, probably over 90 %, were forc-
ibly removed from one tropical landscape—rainforest, seasonal forest, and savan-
nas—and deposited in another, mostly in Latin America. Thus, the slave trade was
largely a tropical enterprise, and for better or worse, arriving Africans found consid-
erable that was familiar in the New World in terms of climate, soils, and vegetation
structure. By the time of the peak of slave arrivals, beginning in the eighteenth
century, newly arrived Africans would have encountered a wide variety of their
traditional edible plants already cultivated in South America, such as sesame
(Sesamum indicum), okra (Abelmoschus esculentus), coconuts (Cocos nucifera),
bananas, and many others. This trans-Atlantic ebb and flow of useful species encour-
aged and facilitated cultural continuity and reformulation of foodways and ethnobo-
tanical traditions among America’s black diaspora. Among the direct transfers was
dendé (African oil palm, Elaeis guineensis), introduced by the Portuguese to colo-
nial Brazil early for commercial purposes. Captain William Dampier recorded its
presence in Bahia in 1699 and noted that it had retained its Yoruba name, “Palm-
Berries (called here Dendees) grow plentifully about Bahia...These are the same
kind of nuts or berries as they make the palm-oyl with on the coast of Guinea, where
they abound.” Today dendé is an iconic element in Afro-Brazilian culture and cui-
sine (Voeks 1997; Watkins 2015). Another was African rice (Oryza glaberrima).
Domesticated by the West Africans, Africanrice arrived in North and South America
early in the slave trade, likely introduced surreptitiously by enslaved Africans
(Carney and Rosomoff 2009). Although extinct throughout most of the Americas
today, African rice was recently discovered being cultivated in the interior of
Suriname by the descendants of escaped African slaves (Andel 2010).

The complexity of these biotic transfers in terms of maintaining traditional rela-
tions with nature is well illustrated by the American peanut. Native to South
America, peanuts were transplanted and naturalized by the Portuguese in West
Africa by 1660. They spread rapidly from farmer to farmer, perhaps because of their
similarity to the native Bambara groundnut (Vigna subterranea), a domesticated but
less productive African groundnut. Over time, peanuts became both an important
food crop and a significant ethnomedical component. Later, as a common provision
on slave ships, peanuts were transferred to African-American gardens along
America’s Atlantic coast. The Virginia variety, which had earlier journeyed to West
Africa via Mexico and the Antilles, was thus (re)introduced in the seventeenth
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century to the West Indies and North America. As a result, having journeyed to and
from West Africa, peanuts over time came to be identified as an iconic food for
Africans and their American descendants, one that from their perspective was native
to both coasts of the Atlantic (Voeks 2009).

Most introduced plants and animals remained dependent on their human import-
ers and cultivators, but others either escaped cultivation or arrived by chance. Some
of these escapees become invasive species, threatening agricultural production as
well as ecological function. However, in many cases, the negative impacts of weeds
or otherwise invasive species were offset by their positive cultural values (Pfeiffer
and Voeks 2008). As a result, when immigrants traveled from their homelands to
their new homes, they discovered not only a host of familiar domesticated crops but
also many culturally significant wild and invasive plants and animals that had pre-
ceded their arrival. In this way, diaspora communities were able to sustain tradi-
tional ethnobiological relations with nature far from their homelands. An early
example was the colonial dispersal of domesticated goats (Capra hircus) to tropical
and subtropical islands. Goats quickly became feral and invasive while at the same
time providing a ready and familiar source of food for mariners in the coming cen-
turies (Chynoweth et al. 2013). Numerous useful weeds also preceded the arrival of
migrants. One was the castor bean (Ricinus communis), known to colonial Europeans
as the Hand of Christ. A readily identifiable shrub both cultivated and spontaneous,
this plant has been known and used medicinally since ancient times as a purgative
and to eliminate lice (Carney 2013). Enslaved Africans arriving in the Caribbean
and South America rediscovered the castor bean and quickly re-assimilated it into
their evolving New World ethnoflora (Voeks 2013).

Species Substitution

Where species introduction was either impractical due to climate limitations or
impossible due to political constraints, immigrants identified similar taxa that could
replace elements of their lost ethnoflora. During the course of the African slave
trade, for example, forced immigrants discovered considerable taxonomic similarity
between Africa and South America at the family and genus rank. Some of the most
ubiquitous families in Brazil’s Atlantic forests are common components of West
Africa’s flora—Myrtaceae, Sapotaceae, Euphorbiaceae, Lauraceae,
Melastomataceae, and Moraceae—and the list of genera common to both continents
is even more impressive. An example of direct substitution is provided by the genus
Bauhinia, a small leguminous tree. In Nigeria, Yoruba priests employed abafé
(Bauhinia thonningii) in their magical baths. In Bahia, lacking the same species,
African immigrants substituted the morphologically similar Bauhinia ovata, which
is known to this day by its Yoruba name abafé¢ in Brazil and which is similarly
employed in healing baths (Voeks 1997). Similarly, in the famous Haitian “zombie”
formulas, several Caribbean species were substituted for their distant African coun-
terparts (Davis 1988). This process has also been reported among Austrian
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immigrants who migrated to South America in the mid-nineteenth century. Lacking
numerous species in the Peruvian tropics, Austrian immigrants gradually replaced
most of their traditional healing flora with Peruvian plants (Pirker et al. 2012).

Species Assimilation

Immigrants seek to reestablish elements of their traditional relations with nature in
their adopted homes, but by necessity they develop novel relationships with newly
encountered domesticated plants and animals. In the colonial Americas, European
immigrants adopted indigenous crops—manioc, maize, potatoes, cacao (Theobroma
cacao), and chilies (Capsicum spp.). Turkeys (Meleagris sp.) became an iconic food
for Anglo-Americans, but other domesticated animals, such as Andean guinea pigs
(Cavia porcellus) and Mesoamerican xolo dogs (Canis lupus familiaris), failed to
enter into the cuisine of immigrant Spanish. Tobacco (Nicotiana tabacum), which
was long employed for healing and relaxation by Native Americans, was readily
adopted by Europeans and Africans throughout the Americas.

The adoption of unfamiliar and sometimes toxic wild plants is more complex
than domesticated animals and crops and provides insights into the ethnobiological
assimilation process. One feature that stands out among migrant people is the fre-
quency with which novel magical plants are adopted. Unlike medicinal species,
magical plants are less often ingested and therefore less likely to cause toxic reac-
tions. In Suriname, for example, the descendants of maroons assimilated an impres-
sive array of New World magical plants. During their wars with the Dutch, escaped
slaves cultivated a cosmopolitan herb (Canna indica) for its spherical, rock-hard
seeds known as weglopershagel or “runaway hail.” These tiny seeds were coated in
poisonous substances and blasted like shotgun pellets at the enemy. Today the seeds
are used in herbal baths as magical protection against bullets and general violence
(Andel et al. 2013). Similarly in Brazil, the descendants of enslaved Africans
adopted a wide range of native species for use in magical and spiritual baths known
as abd (Voeks 1997). Likewise in Italy, a comparison of the ethnofloras of native
Italians and immigrant Albanians demonstrated that Italians employed many more
species for healing, whereas Albanians employed the local flora more often to treat
illness of magical origin, such as evil eye (Pieroni and Quave 2005).

During the previous century, many millions of people immigrated to large met-
ropolitan areas. For these recent arrivals, home gardens have played a particularly
important role in the ethnobiological replication and adoption process. Migrants
often develop hybrid ethnofloras in home gardens, both continuing the uses of
foods, medicines, and ornamentals from their homelands, while at the same time
learning the properties of new species from friends, neighbors, and increasingly
social media. The Kickapoo Indians, for example, emigrated from the Northern
United States in the mid-nineteenth century to Mexico. There, they developed a
hybrid ethnoflora, consisting of elements of the useful plants of their homeland
but supplemented by foods and medicines learned from their Mexican neighbors.
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These included new foods, crafts, construction materials, medicinals, ornamentals,
and spiritual species (Dolores and Latorre 1977). Similarly among Tyrolean immi-
grants in Brazil and Peru, some traditional species continued to be used, others were
abandoned, while other newly encountered species were adopted (Pirker et al.
2012). Hmong immigrants to California after the Vietnam War continued to culti-
vate many of their traditional foods and medicines in home gardens. But over time
they also learned to grow an array of new crops from their neighbors, such as zuc-
chini (Cucurbita pepo) and bell peppers (Capsicum annuum) (Corlett et al. 2003).

The establishment of new ethnobiological relations with plants among immi-
grants is frequently necessitated by the existence of new illnesses in the adopted
country (Medeiros et al. 2012). In urban environments, lifestyle diseases such as
high cholesterol, hypertension, and diabetes, often related to new food consumption
patterns, plague recent arrivals. To combat these maladies in New York City, new
species and uses have been adopted, such as cucumber (Cucumis sativus) and celery
(Apium graveolens var. dulce) to treat hypertension and Bixa orellana for diabetes,
labor pain, and vaginal infections. Indeed, one of the primary insights derived from
research with urban immigrants is the increasing importance of foods, new and
traditional, in their pharmacopoeias. Lacking access to wild vegetation and even
home gardens, many urban immigrants learn the healing properties of locally grown
or imported fruits and vegetables to treat what ails them (Vandebroek and Balick
2014).
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Ethnophycology

Patricia Marta Arenas

Abstract Ethnophycology studies the interrelationships between man and aquatic
autotrophs. Our approach is urban ethnophycology, where the algae become
consumers at different stages of presentation (dehydrated, fragmented, ground,
packaged, and sold in bulk) and often have lost the aspect that occurs in nature.
These reasons, coupled with the lack of tradition in the consumption of seaweed, the
preference of other foods, its high prices, the restricted to certain socioeconomic
levels, the association unpleasant smells and textures, and the emerging legislation,
determine fragmentary and partial knowledge, in which misconceptions with other
successful are also combined.

Marine ethnobiology is defined as the study of the uses, practices, knowledge,
beliefs, and language that a given culture has on the marine biodiversity. More
broadly, this discipline looks at the interaction between culture and marine biota
(its marine environment alive). The variety of environments that covers could give
rise to fields of study more specialized, such as the ethnophycology, ethnomalacol-
ogy, ethnoornitology, and ethnoherpetology, among others (Thaman 1994).

Particularly, the ethnophycology examines the interrelationships of people with
the aquatic autotroph organisms, including algae and aquatic vascular plants
(Garcia-Quijano and Pitchon 2010). The fact of not adhering strictly to the algae
corresponds to an emic perspective, according to which various organisms such as
the aquatic plants are included in the same category.

For a part of the population that lives away from aquatic environment, the natural
habitat of the algae, both marine and freshwater, often go unnoticed.

The academic background information concerning ethnophycological studies
are virtually scarce; the few found are ethnobotanical research showing the use of
certain algae or the study of the uses for peoples such as those of the Pacific (Turner
and Bell 1971a, b) or of the British Columbia in Canada (Turner 1995, 2003) in
relation to the impact that those cause on the human group; traditional way of
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preparing edible seaweed (Abbott and Williamson 1974); seaweed as food (Abbott
1978); food, industrial,, and potential uses of seaweed (Abbott 1996); the harvest-
ing of Arthrospira platensis and the preparation of an food named dihé (Abdulqader
et al. 2000); phytonyms (Lovric et al. 2002); improvements in harvesting practices
to increase the nutritional benefits of algae and obtain new contemporary cultural
uses (Hart et al. 2014); management of seascape to enhance resilience using algae
farming, fishing, and sea grasses (Torre-Castro and Ronnback 2004); research on
the taxonomy, harvesting, marketing, socioeconomic role in the society studied
(South 1993), and application of traditional practices (Friedlander et al. 2000); eth-
nophycology from an ethnohistorical perspective (Godinez and Ortega 2001); and
sustainable cultivation of Caulerpa (Morris et al. 2014). Some publications dealt
with the study of algae as a resource of economic value and its impact on local
groups of fishermen but do not apply ethnobotanical methodology (Vasquez et al.
2012; Periyasamy et al. 2014).

The academic background about ethnophycological studies carried out in urban
areas, with the local population current, is an emerging topic which deals with the
study of dietary supplements containing algae used as slimming in urban areas
(Arenas 2007); case studies in rural and urban environments (Arenas 2009); realloca-
tion of resource use in the algae (Arenas 2010); consumption and trade of food algae
(Arenas and Losada 2004); possible causes about the low scientific production of
ethnobotanist nature of some groups cryptogams such as algae (Arenas and Fajardo
2014); lack of tradition in the consumption of seaweed, unified all in the term algae
(Pochettino et al. 2008); ethnobotanical approach of used products against obesity
and how they are perceived by sellers of health food stores (Arenas et al. 2013); algae
and plants present in the commercial circuit used as slimming (Arenas et al. 2014a);
and quantitative approach to urban ethnobotany (Molares et al. 2012). These investi-
gations are framed within the Ethnobotany Urban, a line that the Laboratory of
Applied Botany and Ethnobotany (LEBA) has been developing for more than
15 years in Argentina (Arenas 2006). Some background information about this dis-
cipline is the record of plants used as adaptogens by different ethnic groups in
Argentina (Cristina and Arenas 2010), papers about the traditional uses of adaptogens
and the modification of the uses originally assigned to them (Arenas et al. 2011),
Andean plants of Bolivian inmigrants (Puentes et al. 2011), urban botanical knowledge
of Bolivian and Asian inmigrants (Hurrell et al. 2011, 2013b), urban ethnobotany
conducted in a market of Bolivian immigrants (Pochettino et al. 2012), a study on
plants with adaptogenic and cognitive enhancing properties (Arenas et al. 2014b),
micrographic analysis (Cristina and Arenas 2014), theoretical reflections and inno-
vative methodological tools in urban ethnobotany (Hurrell and Pochettino 2014).
Similarly, and within the same theoretical framework, LEBA has also been a pioneer
in ethnophycological investigations.

On the other hand, studies are carried out in the framework of the micrographical
method by which it is possible to determine a successful species, through the search
and identification of the diagnostic characters of the algae (Arenas and Cortella
1996; Arenas et al. 1997; Arenas 2003). Table 1 presents the most relevant topics
addressed with the ethnophycological approach.
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Table 1 Aspects addressed in urban ethnophycology

Topics covered Contents
Commercial products Algae as food, medicinal, dietary supplements
Use category Slimming, food, medicinal uses

Micrographical method | Qualitative and quantitative analytic microscopy, taxonomic
identification of algae in different state of presentation

Quality control Adulteration, substitution
Botanical knowledge Urban phycological knowledge (UPK)

Regulatory framework Legislation; government agencies of comptroller (Agrifood National
Health Service, SENASA)

Uses Therapeutic and nutritional properties recognized and attributed

Urban Phycological Knowledge

Urban phycological knowledge (UPK) is defined as the body of knowledge
possessed by the retailers of the health food store (called “dietéticas” in Argentina)
about the algae which are marketed in urban contexts. The alga known as nori
(Pyropia spp.), widely distributed in the Western world in the last 15 years (Levine
1998), is presented in the commercial circuit in the form of flakes or sheets for
the preparation of the sushi. Some marketers believe that this form is given from the
preparation of a dough, and they do not know their appearance in the nature of
rosette shaped. Also they awarded elongated shape as worms and exemplified the
trichomes of Spirulina (trade name that is known as Arthrospira), which illustrates
the label of a product. The latter is also described by interviewees as a unicellular
alga, when in fact it is a multicellular trichome. Similar to what happens with the
nori, the retailers believe that the natural form of algae is an imperceptible powder.
There is a marked tendency to assimilate the commercial aspect to the actual shape
of organisms’ trend. Also, often they confuse Spirulina with other algae posing
aspect of sticks and normally served in restaurants from Asian food. Regarding the
form of Fucus, which usually occurs fragmented trade, aerocysts are described as
droplets. It is also referred to as a root, which could be sea or ground. It is likely that
this confusion comes from the plant belonging to the genus Ficus.

Regarding the composition of algae, some shop assistant ensures that Spirulina is
marine, contains iodine, and therefore is not suitable to be consumed by hyperthyroid,
which in no way is, as it is a freshwater alga. Another alga, wakame (Undaria
pinnatifida), is believed to be in Argentina, when in fact it is of Asian origin.

It is a fairly widespread belief among sellers of health food stores to consider the
agar-agar as an alga or as a substance that is extracted by making incisions in some
trees, as if it were a rubber or resin, when in fact it is a phycocolloid present in the
walls and in the intercellular spaces of some Rhodophyta.

In relation to the centers of sale, the dealer states that the knowledge of all prod-
ucts involves time and interest and that it is generated as it is working. It considers
that whoever serves is as a shopkeeper: if a consumer orders a product, the seller
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Table 2 Issues that affect the ethnophycologic approach in urban areas

Subject Possible reasons

Investigation Vacancy area

Habitats in urban Lack of tradition in consumption; preponderance of other foods;
areas restricted to certain areas; high costs

Geographic Remoteness from aquatic environments

Food security Absent regulatory framework or outdated

Aesthetic Negative perception; unpleasant association

expressly brings it. It also rejects the concept that has a part of the public about the
ecological and natural character that has that kind of trade, health food shop. For its
part, the consumer is who installed between people the benefits and disadvantages
of consuming a product or another.

While retailers often adhere to concepts such as that all algae serve to slimming,
all are marine, or all tend to be flat, it is important to note that not all the knowledge
they hold is wrong. So they know that Spirulina is a freshwater microalgae and even
when they do not know their shape, they imagine it is multicellular. They also know
about the marine origin of nori, wakame (Undaria pinnatifida), kombu (Saccharina
latissima), Fucus, and Gigartina. The common name wakame is associated with
gender Undaria and some sellers report that in Peru the alga known as mococho is
removed from the sea, washed, and eaten fresh. Retailers also express that the peo-
ple of the Falkland Islands are referred to as kelpers because they consume kelp.

The knowledge possessed by retailers comes from what they hear, what consumers
transmit them, reading brochures, and watching television cooking shows.
Sometimes, some of them received some of formal university education (chemical)
or technical (technical agronomist).

Some products promoted as slimming, which also have plants in their composi-
tion, are often also considered algae. For example, Garcinia, an Indian fruit used as
an appetite suppressant (Hurrell et al. 2013a).

This new line of research in various aspects, little addressed so far, could be
affected by different variables. A brief summary is presented in Table 2.

In urban areas, with complex patterns of production and consumption, the majority
of consumers of plant products, especially algae, rarely know its shape, its size, its
habitat, and its origin, given that there is no direct relationship between the actors and
their natural environment. This scenario results in obtaining a fragmentary and partial
knowledge, in which misconceptions with other successful are also combined.
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Gastronomic Ethnobiology

Andrea Pieroni, Lukas Pawera, and Ghulam Mujtaba Shah

Abstract The inextricable link between biodiversity and cultural customs related to
the holistic domain of food (gastronomy) represents the very foundation of the
human experience and contributes in a variety of ways to the well-being of humans
and their oikos. The study of the complex interactions between human societies,
food, and their environment—what we define here as gastronomic ethnobiology—is
nowadays considered “the” crucial pillar for fostering food security and especially
food sovereignty. This research area emerged from a broad range of studies encom-
passing, for example, those concerning folk categorization and uses of wild food
plants and mushrooms, uses and management of neglected crops and local landra-
ces, local bio-fermentative processing of food, as well as folk perceptions, uses, and
management of animals/ethnoveterinary, nutritional transitions among migrant and
diasporic groups, and bio-cultural interactions between foodscapes and terroirs.

On the Importance of Documenting Local Foods

Food Biodiversity, Folk/Traditional Knowledge Systems,
and Bio-Cultural Refugia

Food biodiversity and foodscapes constitute the very foundations of the human
experience and contribute in a variety of ways to the holistic well-being of humans.
However, biodiversity as such is in a state of decline worldwide and the key factors
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contributing to this loss include industrialization trends, unsustainable farming,
fishing and forest practices, and a tremendous hyper-consumption of land.

Moreover, global climate change threatens biodiversity by altering environments
and modifying the equilibria of different biota and their oikos, while the narrow
spectrum of products manufactured from industrial agriculture make ecosystems
increasingly vulnerable. In this changing landscape, the dynamic conservation of
biodiversity, i.e., the enhancement of the resilience of socio-ecological systems
(Berkes and Turner 2006), should become a clear worldwide priority.

In the ethnobiological approach linked to food, in order to consider the entire
dimension of socio-ecological systems, the focus must be not only on “natural”
environments, but also on place-related history, culture, and philosophy, as well as
the spiritual aspect, which occur behind this diversity. Simply, the holistic nature of
food socio-ecological systems (Berkes et al. 2003) shape what we nowadays call
gastronomy, referring to the 1825 definition of the French scholar Jean Anthelme
Brillat Savarin (Brillat Savarin 1960; Petrini 2007).

Moreover, this “dynamic” conservation strategy of food heritage allows the con-
tinuous process of evolution and coadaptation through appropriate and sound man-
agement practices.

On the other hand, folk/traditional knowledge systems are reemerging as a prior-
ity concern at the global level, as they are increasingly being recognized as consti-
tuting not only the tangible but especially the intangible heritage (UNESCO 2003),
and what we may describe as invisible fingerprints of local communities.

Local communities are experiencing a loss of folk/traditional knowledge and
values, which goes hand in hand with a decline in cultural diversity and the dilution
of a true sense of community. This process of impoverishment of the social dimen-
sion of diversity and social cohesion is reflected in the present global food system
which, hinging on the idea that local, small-scale agriculture must also serve the
global market, transforms food into a mere commodity and compels people to con-
form to a single way of producing and consuming it.

In this scenario, cultural, social, and environmental costs are extremely high, and
in order to counteract such phenomena, it is fundamental to foster research trajecto-
ries aimed at documenting and promoting folk/traditional tangible and intangible
food heritage, which can in turn empower local communities in their dynamic
understanding and “use” of this heritage.

Moreover, Barthel et al. (2013) introduced the concept of bio-cultural refugia,
i.e., places retaining specific, dense, social memories related to food security and
stewardship of biodiversity.

These hotspots of food bio-cultural heritage have shaped specific landscapes,
which have been maintained through a mosaic of management practices that have
coevolved in relation to local environmental fluctuation.

Genotypes, specific practices of gathering, harvesting, breeding plants/animals,
folk culinary processes and recipes, sociabilities attached to traditional consump-
tion frameworks, artifacts, written and oral accounts, as well as embodied rituals,
art, and self-organized systems of rules constitute a portfolio of knowledge, prac-
tices, and beliefs (what we call traditional environmental knowledge, TEK) that
results in specific genetic and social reservoirs related to food and for which
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survival inclusive platforms between scientists, farmers, gatherers, shepherds, fish-
ermen, environmentalists, consumers, and the society at large are needed, in order
to orient food production towards ecologically and socially sound practices.

Foodscouting for Sustaining Food Sovereignty

As we have describe above, an important part of current ethnobiological research on
biodiversity and TEK focuses on food.

A major role in food ethnobiological research is played by foodscouting—the
ethnography-based documentation of folk/traditional perceptions, uses, and man-
agement of threatened or neglected plant, animal, and microbial food ingredients
used within a given cultural setting/community as well as the folk customs attached
to them that developed within a certain area as the result of a long socio-ecological
coevolution.

On the other hand, food sovereignty (Forum for Food Sovereignty 2007), i.e., the
right of local communities to shape their foodscapes and to take care of their food
bio-cultural diversity and heritage (Nolan and Pieroni 2014), is seen by many inter-
national stakeholders as the cornerstone for sustaining safe, good, clean, and fair
local foods across the globe (Petrini 2007).

At the heart of the food sovereignty concept lies the idea of the urgent need to
truly foster environmental sustainability and social justice in food production and
consumption and to promote short food chains based on local foods and conviviality
(Biglino et al. 2011). In achieving this goal, foodscouting represents a crucial step
in obtaining baseline data regarding the food heritage of communities/places.

And this is also why gastronomic ethnobiology is the core of many pursuits well
beyond ethnobiology and that from it departs: food rights, public health/nutritional
policies, and political ecology as well (Anderson 2010).

Domains of Gastronomic Ethnobiology

Gastronomic ethnobiology deals with a variety of research topics and subjects;
however, in the last few decades, the following have emerged as the most crucial
ones in the worldwide arena:

» Folk categorization and uses of wild food plants/food ethnobotany (see example
below).

* Uses and management of neglected crops and specific local landraces of culti-
vated plants (plant genetic resources) (see example below).

» Folk perceptions and uses of natural resources during times of famine and war
(i.e., Redzi¢ 2010; RedZi¢ and Ferrier 2015).

* Folk perceptions and uses of mushrooms/food ethnomycology (i.e., Alonso-
Aguilar et al. 2014; Tibuhwa 2012; Volpato et al. 2013).
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* Local bio-fermentative processing of food/food ethnozymology (see example
below).

» Folk categorization, perceptions, uses, and “management” of wild animals/food
ethnozoology (i.e., Chowdhury et al. 2014; Souza and Alves 2014; Silvano and
Begossi 2005).

* Folk management of local animal breeds, veterinary use of curative and fodder
plants, and attached traditional animal-based food products/ethnoveterinary
medicine (see example below).

* Nutritional transition among migrant or diasporic groups/food ethnobotany of
migrants (see example below).

* Bio-cultural interactions in foodscapes and terroirs/food ethnoecology (i.e.,
Nishida et al. 2006; Orr and Hallmark 2014; Reyes-Garcia et al. 2014).

In the following paragraphs, we will briefly illustrate, for a few of the aforemen-
tioned domains, examples of gastronomic ethnobiology—with a focus on Europe
and the Middle East.

Wild Food Plant Consumption in Mediterranean Diets

Some rural communities in Mediterranean and Southeast European countries still
practice the gathering of wild vegetables, which was and partially continues to be
the core of their daily diet for several months each year (generally from November/
December up until May/June: Fig. 1) and what nutritionists have described for a few
decades as the “Mediterranean diet.” Despite the extensive literature on the subject
of the nutritional benefits and epidemiology of the Mediterranean diet and popula-
tions, very little is still known about this important “hidden” part of the Mediterranean
folk daily food (Conforti et al. 2012; Fragopoulou et al. 2012; Local Food-
Nutraceuticals Consortium 2005; Marrelli et al. 2014).

A few recent studies have not only confirmed the vast richness and complexity of
this food biodiversity but also proposed gastronomic and educational frameworks
for re-instilling traditional knowledge on wild food plants as well as sustaining
small-scale (famers’) markets, through which neglected wild vegetables of
Mediterranean cuisines (such as Sonchus oleraceus, Apium nodiflorum, Ruscus acu-
leatus, Reichardia picroides, Scolymus hispanicus, Silene vulgaris, Tamus commu-
nis, Montia fontana, and others) can continue to be sustainably gathered and traded
(Dogan 2012; Parada et al. 2011; Menendez-Baceta et al. 2012).

Old Landraces in Rural Czech and Slovak Folk Diets

Whereas “old fashioned” concepts of bio-conservation mainly have ex-situ conser-
vation strategies (conservation of biodiversity in its three dimensions: genetic, spe-
cies, and ecosystem based) as their cornerstone, i.e., in gene banks, botanical
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Fig. 1 Woman processing
gathered wild vegetables in
inland Southern Italy

gardens, eco-museums, and natural parks, nowadays bio-cultural diversity conser-
vation trajectories (i.e., in situ, on-farm conservation projects) are instead seen as
fundamental for taking into account the human/social component of food
biodiversity.

For example, the White Carpathians, a unique biologically and culturally rich
mountain range along the south-east border between the Czech Republic and
Slovakia is home to a vast richness of fruit tree landraces (apples, pears and plums).
Inventories conducted in the last decade documented 220 old fruit varieties and
landraces on the Czech side and nearly 300 fruit varieties on the Slovak side, com-
prising several hundred folk names. In this mountainous area, fruit landraces are
embedded in the local culture; locals have experienced over centuries which variet-
ies are appropriate for direct consumption, food preparation, winter storage, drying,
and processing into jams, preserves, juices, alcoholic liqueurs, or distillates. In addi-
tion, the second author of this contribution documented a remarkable medicinal
importance of wild apples and old pear/apple landraces and the local raw consump-
tion of wild and cultivated varieties of Cornus mas and Sorbus domestica, as well as
their use in preserves and as distillates in high-quality spirits. In the same area, oil
was made in the past by pressing plum seeds; moreover, plums along with
wild mushrooms and sour cream are the main ingredients of a local Christmas soup
(“Vdnocni kyselica”).
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Considering the nutritional and health properties of old crop landraces, intra-
specific diversity of these aspects has rarely been studied; however, interest-
ingly, Rop et al. (2009) found significantly higher antioxidant activity and
nutrient content of local White Carpathian plum cultivars in comparison to mod-
ern varieties. As emphasized by Heywood (2011), there is enormous potential
for ethnopharmacology and ethnobiology focusing on plants from local agro-
ecological systems and agrobiodiversity, as traditional crop varieties and landra-
ces have been an essential part of local and possibly “healthy” food cultures for
many centuries, and they have shaped cultural heritages and local identities. If
we continue to lose this diversity, we will not only lose invaluable genetic
resources, but also traditional knowledge systems associated with this, as well as
tasty and healthy foods.

Ethnozymology in the Balkan Mountains

Ethnobiological knowledge of often neglected fermented food products and pro-
cesses serves in many areas of the world as an important tool for sustaining local
traditional foods and implementing food sovereignty, as these products belong to
local bio-cultural heritage, which has evolved through centuries of interactions
between local societies and their environment (Nabhan 2010). In other words, the
adaptive nature of the fermentation process within a given territory, which arose
from long-lasting human relationships with microbial niches in the environment,
suggests that the process and products of fermentation are part of a complex socio-
ecological system consisting of living and nonliving components and of their inter-
actions (Scott and Sullivan 2008). In this sense, they ultimately contribute to the
building of local populations’ identities and their gastronomic “sense of place” as
well (Evans et al. 2015; Redzepi 2010).

For example, among the Slavic Gorani inhabiting the mountains at the borders of
Kosovo, Albania, and Macedonia (Quave and Pieroni 2014), the fruits or roots of a
number of local wild plants (i.e., Cornus mas, Rosa canina, Prunus cerasifera,
Gentiana lutea, Juniperus communis) are fermented to produce various nonalco-
holic, gassy beverages, all of which are consumed for their refreshing quality and
perceived “health” benefits.

The bitter liquid resulting from fermentation of the roots of Gentiana in water is
used in the treatment of stomachache and as a panacea. Likewise, the fermentation
of Juniperus galbuli results in the production of a very sour product, which is used
in the treatment of kidney problems and as a cold remedy, as in other South-Slavic
areas.

The ease of their preparation makes them a common household staple as a source
of nutritious, potable beverages (Fig. 2). Moreover, these nonalcoholic or slightly
alcoholic beverages are culturally appropriate for the Gorani as the use of alcoholic
beverages is not permissible in the Islamic faith.
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Fig. 2 Lacto-fermented
gentian beverage from
Northeast Albania

Folk Veterinary Plants in Lesser Himalayan Pastoralism

Pakistan is the home of different types of pastoralist and nomadic groups, which
inhabit the mountains and the desert lands of the country. In the Lesser Himalayan
range, ethnoveterinary remedies represent the health care for livestock used by most
shepherds, who cannot afford modern drugs. The third author of this contribution,
for example, recorded among pastoralists in this area the use of Verbascum thapsus
(gidar tambaku) and Foeniculum vulgare (saunf) for treating diarrhea in their herds,
while Zanthoxylum armatum (timbar) is used for treating fever and Saussurea cos-
tus (kuth) for treating stomach disorders in goats. Moreover, the fresh roots of Salvia
moorcroftiana (kalijiri) are ground into a powder and given to buffalos for treating
abdominal pains and fever, a macerate obtained from the fresh leaves of Cissampelos
pareira (ghorasum) is given to sheep as a tonic, and Grewia optiva (dhmarn) bark
is peeled off branches and given to cattle as a galactagogue.

This immense pastoralist traditional knowledge on remedies used for improving
the overall health of animals has a substantial impact on both the well-being of the
animals and the quality of their dairy products—and ultimately the quality of the
resulting foodscape. However, aged shepherds retain more traditional knowledge
compared to younger ones, as intergenerational transmission of these crucial prac-
tices is in jeopardy.
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Food Ethnobotany of Migrants

Dietary habits change rapidly among migrant communities in Western countries,
and these changes can cause major concerns for public-health policymakers because
they frequently lead to increases in diet-related diseases like diabetes. Such is the
case in most South Asian communities in Northern England, where several food
plants are perceived as having high medicinal value and thus widely used within
households in the host country, with a predominant role of karela (Momordica
charantia) to treat diabetes (Pieroni et al. 2007). Similar trends have also been found
among Caribbean people living in New York (Vandebroek and Balick 2012) and
Polish diaspora in South America (Kujawska and Pieroni 2015).

In another, unpublished, study on Albanian migrants in Italy, we found that the
majority of community members daily use plant cultural markers, which are con-
sidered distinctive signs of Albanianness and identity, i.e., the use of caj mali
(Origanum vulgare and Sideritis spp.) in teas.

However, original plant uses often “change” in the new context, as plants are
substituted with similar ones and original dishes may be rearranged, and the con-
sumption of traditional plant-based dishes is inextricably embedded in cultural heri-
tage, fluctuant representations of identity (Pieroni and Gray 2008), and health-seeking
strategies among migrants. All this should inform, in our opinion, the way institu-
tional stakeholders shape culturally appropriate management of public health/nutri-
tional policies devoted to newcomers.

Relevance of Gastronomic Ethnobiological Research

From the aforementioned examples, we can easily identify the areas in which gas-
tronomic ethnobiological research may be most relevant today; there are in fact
diverse trajectories, which make this field of ethnobiology research of great interest
to various stakeholders:

* Niche and specialty food (and farmers’) markets

* Artisanal entrepreneurships based on traditional food products
* Local food-based and avant-garde restaurants/cuisines

* Sustainable, rural development

* Ecotourism

* Community-based bio-conservation strategies (i.e., natural protected areas)
* Educational frameworks on sustainable gastronomy

* Bio-cultural heritage, cultural landscapes, and eco-museums

» Food security and sovereignty-driven policies

* Public health/nutrition policies

e Culturally sensitive approaches devoted to migrant groups
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The next few years, and decades, will surely demonstrate the importance of these
horizons for promoting the holistic well-being of both the environment and local
communities.

We strongly believe that food lens will become more and more central in all
future discourses related to the interaction between natural resources and human
societies, not only because “we are what we eat” (as the philosopher Lukas Andreas
Feuerbach wrote in 1863), but especially because food represents in every commu-
nity, in every corner of the globe, a central pillar of the ethnoecological web, as its
essence is ultimately experiential and relational.
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Ethnoprimatology

Marilian Boacha Sampaio, Antonio Souto, and Nicola Schiel

Abstract The relationship between humans and primates around the world is present
at various levels. While in some places primates are considered pests, in others they
may be considered sacred animals and may even serve as tourist attraction. Humans
and primates share remarkable similarities from the physiological to the ecological
and behavioral level. However, people’s perception of primates may vary according
to how they relate to each other. Understanding the conflicts between humans
and primates involves studies aiming to understand the needs of these two groups.
This resulted in the arising of ethnoprimatology, which is the discipline studying the
dynamic of the interactions between humans and primates.

In the search for understanding human behavior, there are many researches aiming
to study animal behavior (Snowdon 1999; Riley 2006; Rapchan 2010; Jones-Engel
etal. 2011). Among animals related to humans, nonhuman primates (in this chapter
referred to simply as “primates”) are by far those maintaining a greater physical,
behavioral, and social resemblance (Jones-Engel et al. 2011).

Primate population size and the distribution patterns are directly related to the
structure of the forests they inhabit and to the allocation of resources in these areas
(Loudon et al. 2006). Therefore, anthropogenic landscape alteration may directly
influence the use and preference of forest resources by primates, as well as exert
great pressure on the population of this animal group, increasing the overlap of
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areas occupied by both groups (Fuentes and Hockings 2010). Thus, the interfaces
between humans and primates ultimately resulted in a complex network of eco-
logical, epidemiological, and economic relationships (Riley 2006; Fuentes 2006).
However, the main conflicts arise from the use and occupation of the same
geographical space which generates competition for resources (Estrada 2006; Hill
and Webber 2010).

The current scientific fields, primatology and anthropology, in our opinion would
present difficulties to understand more precisely the relationships between humans
and other primates. These difficulties seem to be due to limitations of both fields:
while primatology focuses on the study of nonhuman primates (Strier 2011), anthro-
pology focuses on the study of humans (Lévi-Strauss 2014). Thus, there is the need
for a field allowing a research approach which specifically addresses the relation-
ships between humans and primates. Ethnoprimatology arises in this framework
and, therefore, it is a multidisciplinary field of studies. This field involves tools of
both anthropology and primatology with the aim of understanding the relationships
between humans and primates in their various aspects (Sponsel 1997; Jones-Engel
etal. 2011).

The complexity of the themes that can be addressed by ethnoprimatology should
be assessed on a case-by-case basis since it does not allow us to restrict or exhaust
all the applicable methods. Depending on the study, both the methods used by pri-
matology, which derives from ethology and ecology (for a better understanding,
please see Lehner 1996; Jones-Engel et al. 2011; Strier 2011) such as those assess-
ing primate behavior and ecology, and the methods widely used in ethnobiology
(Albuquerque et al. 2014) are complementary.

Ethnoprimatology: Fields of Application

Space and Resource Use

The manipulation of environments inhabited by primates affects them directly and
indirectly (Loudon et al. 2006). The gradual reduction of natural areas directly con-
tributes to a decrease of resources for primates (Hill and Webber 2010). As a conse-
quence, primate populations are indirectly forced to either seek new areas that meet
their food demand (Hill and Webber 2010) or even use food which usually does not
belong to their traditional diet (Ludwing et al. 2006). As an example, we can cite
agricultural crops installed near small forest fragments and targeted by primates
which cannot find enough food in their environment (Lee and Priston 2005; Riley
and Priston 2010). According to Hill and Webber (2010), this adaptability of pri-
mates may affect the perception of people who suffer from the incursion of these
animals in the fields and identify them as pests.

According to Lee (2010), in order to share the space harmoniously with other
species, humans should recognize the importance of the existence of each species
and the fact that they could have their food demand served. Studies seeking to
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understand these relationships require a broad view, so that the needs of both
humans and nonhuman primates are considered (Fuentes and Wolfe 2003).
Ethnoprimatology can fill these gaps in knowledge and provide means for primate
conservation by considering behaviors, cultures, and ecological anthropogenic vari-
ables (Loudon et al. 2006).

Use of Primates by Traditional Communities

As for the relationships between primates and traditional human communities, hunt-
ing for different types of uses is still one of the main causes of primate population
decline (Alves et al. 2010). Hence, despite the growing food supply coming from
agriculture and livestock, part of the food obtained in some traditional communities
still comes from hunting (Papworth et al. 2013). Sponsel (1997), for instance,
reported that the Waorani, a community inhabiting the Ecuadorian Amazon, used
several primate species as food items in their diet. Accordingly, in a more recent
study of the same community, Papworth et al. (2013) described that, although pri-
mates are not the main dietary component, six primate species were confirmed to be
still part of the Waorani’s diet. Parathian and Maldonado (2010) reported that pri-
mates are also a traditional component of the diet of local communities inhabiting
Amacayacu National Park, Colombia, even though their consumption has decreased
due to the implementation of a law which forbids hunting.

Several studies mention the use of primates for medicinal purposes, including
critically endangered species (Apaza et al. 2003; Alves and Rosa 2007; Li et al.
2007; Lippold and Thanh 2008). This generally results from the use of body parts
of primates which were hunted for other purposes, such as feeding (Alves et al.
2010). Parts like bones can be crushed and used to produce teas, while the fat,
blood, and brain can be processed into ointments and used to treat diseases such
as rheumatism, inflammation, fever, and impotence, among other purposes
(Alves et al. 2010).

In other traditional communities of the Brazilian Amazon, primate parts (leather,
teeth, skulls, etc.) constitute the raw material of many objects used by humans, such
as hats, necklaces, and various decorations (Alves et al. 2010). Moreover, their meat
is used as bait to catch other animals, such as large mammals and fish (Alves et al.
2010). In some traditional communities of countries as Uganda, India, and Indonesia,
primates may be treated as mystic or sacred creatures (e.g., Hockings and Souza
2013; Hill and Webber 2010; Riley and Priston 2010). On the other hand, the inhab-
itants of a small community in Brazil believe that primates could bring bad omen
(Melo et al. 2014).

Given the diversity of cultures of peoples around the world and consequently the
different uses of primates deriving from their cultural practices, ethnoprimatology
becomes a fascinating and essential tool (Fuentes and Wolfe 2003) since it allows
bringing out the various ways in which primate species are used by traditional
communities.
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Primate populations are subject to a natural demographic fluctuation. Nevertheless,
the frequent contact between humans and primates may cause the transmission of
diseases and alter their population dynamic (Pusey et al. 2008; Boesch 2008).
Accordingly, as primates can be the source of several diseases affecting humans,
such as rabies (Aguiar et al. 2011), they can also be exposed to diseases of human
origin (Pusey et al. 2008). However, healing from these diseases is easier for human
populations than for primate populations due to the use of medicaments (Garber
2008). The recurrent contact with local human populations, or even ecotourists and
researchers, can act as disease transmission pathway in primates.

Specifically relating to ecotourism, this practice can benefit of the presence of
primates, like in the Central African Republic, where groups of free-living gorillas
are exploited (Gorilla gorilla gorilla) as tourist attraction (Klailova et al. 2010).
Practices like these can help people to better understand primates and add value to
their conservation. However, direct interactions between tourists and primates
should be controlled because of potential conflicts such as aggressions and inter-
ferences in the behavior of primate species (Klailova et al. 2010), as well as the risk
of disease transmission. Ethnoprimatology would become an essential tool to
understand the knowledge and conceptualization of tourists, researchers, and local
communities regarding primates.

Primate Conservation

In view of what has been discussed in this chapter, it is clear that a broad understand-
ing of the relationships between humans and primates is crucial for effective conser-
vation measures. Therefore, the importance of considering the needs of both humans
and primates and pursuing projects allowing their coexistence in the same space is
stressed. Hence, ethnoprimatology serves as a base discipline to understand the
interconnections between humans and primates and contributes to the management
of primate conservation programs (Fuentes 2000).
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An Ethnobiology of Change

Alvaro Fernandez-Llamazares and Victoria Reyes-Garcia

Abstract In contrast with the long-held ethnobiological tradition conceptualizing
knowledge systems as static and continuous, in recent decades the discipline has
reemerged with a focus on the dynamic character of local environmental knowledge
(LEK). This new era in ethnobiology started with studies documenting the erosion
and loss of local knowledge systems around the world and is now shifting toward
the understanding of the ability of LEK systems to adapt to new social-ecological
conditions. Nourishing from resilience theory, new ethnobiological research points
toward the adaptive capacity of LEK systems, also addressing the structural con-
straints of LEK adaptation in the face of ever-encroaching global environmental
change. This chapter provides a historical view of the literature addressing change
and adaptation of LEK systems and identifies critical tasks for future ethnobiological
research, as the discipline keeps expanding into new understandings of the changing
human-biota relationships in novel social-ecological scenarios.

The definition of ethnobiology as the scientific study of the dynamic relationships
between peoples, biota, and environments (Anderson et al. 2011) highlights the
importance of the changing relations between these dimensions; yet, the dynamic
nature of knowledge systems was often neglected in ethnobiological research
(Reyes-Garcia et al. 2014). Since its consolidation in the 1950s (Conklin 1954)
and until the 1990s, modern ethnobiology has been mostly devoted to describe
cultural systems of classification of the environment, from an emic perspective

A. Ferndndez-Llamazares, PhD (5)
Institut de Ciencia i Tecnologia Ambientals (ICTA), Universitat Autonoma de Barcelona,
Barcelona, Spain

Department of Biosciences, Metapopulation Research Centre (MRC),
University of Helsinki, Helsinki, Finland
e-mail: alvaro.fernandez-llamazares @helsinki.fi

V. Reyes-Garcia, PhD
Institucié Catalana de Recerca i Estudis Avangats (ICREA), Barcelona, Spain

Institut de Ciencia i Tecnologia Ambientals (ICTA), Universitat Autonoma
de Barcelona, Barcelona, Spain
e-mail: victoria.reyes@uab.es

© Springer International Publishing Switzerland 2016 69
U.P. Albuquerque, R. Alves (eds.), Introduction to Ethnobiology,
DOI 10.1007/978-3-319-28155-1_11


mailto:alvaro.fernandez-llamazares@helsinki.fi
mailto:victoria.reyes@uab.es

70 A. Ferndndez-Llamazares and V. Reyes-Garcia

(D’ Ambrosio 2014). Such research drew from the historical and intergenerational
continuity in resource use management and tended to view LEK systems as static
and hermetically isolated from other forms of knowledge (Berkes et al. 2000), a
view largely in consonance with a tradition in anthropology of conceptualizing
local and indigenous peoples as people without history.

Yet, the 1990s and the entrance into the new millennium set the foundations of a
new era of ethnobiological research (Agrawal 1995; Gragson 1999). Ethnobiology
started to shift from a static approach centered on the description of LEK systems as
atemporal toward the understanding of LEK as a complex form of adaptation,
resulting from the coevolutionary dynamics of nature and culture (see Berkes et al.
2000; D’ Ambrosio 2014). Several researchers started to emphasize that LEK sys-
tems should neither be considered static nor in isolation from other knowledge sys-
tems (Agrawal 1995). Rather, local knowledge systems should be understood as
being in constant change, in a type of process that anthropologists have noted to
involve simultaneously continuity and change (Reenberg et al. 2008).

This new era in ethnobiological research emerged with the first studies on
changes in local knowledge systems (Benz et al. 2000; Kingsbury 2001; Pieroni
et al. 2004). Much of this body of research was centered in documenting fading
local knowledge (Ferguson and Messier 1997), understanding the parallel decrease
of biological and cultural diversity (Maffi 2005), or assessing the drivers of change
leading to the loss of LEK (Godoy et al. 2005; Brosi et al. 2007). The thread in all
this literature has been the analysis of the changes in LEK systems in terms of loss
of knowledge. Without neglecting the importance of such a process, by focusing
only on knowledge losses, the understanding of other processes of change has often
been overshadowed, and, consequently, ethnobiological research has tended to
downplay the dynamic nature of LEK (McCarter and Gavin 2013).

Some recent works are starting to move the spotlight from the specific bodies of
knowledge that are lost and/or eroded to the capacity of local knowledge systems to
absorb changes and adapt to new social and environmental conditions (Leonti and
Casu 2013; Reyes-Garcia et al. 2014). For example, in a study among the Tsimane
hunter-horticulturalists of Bolivian Amazonia, Reyes-Garcia et al. (2013a) found
that while particular domains of knowledge less frequently used (e.g., wild edibles)
are decreasing, there are other domains of knowledge (e.g., house building) that
seem to be increasing due to new social contexts (e.g., increasing sedentarization
and the need to make more permanent houses). Some of these studies also highlight
the process of the hybridization of local knowledge with other forms of knowledge
(Dove et al. 2007; Reyes-Garcia et al. 2013b; Tengé et al. 2014). For example, in a
study in Oaxaca, Mexico, Giovannini et al. (2011) found that individual knowledge
of pharmaceuticals does not necessarily displace knowledge of medicinal plants but
that the two knowledge systems coexist in a complementary way.

Nourishing from resilience theory, this original and innovative body of research
points toward the adaptive capacity of LEK systems and their ability to generate,
transmit, and discard knowledge according to the particular needs of a society.
Without denying the rapid loss of knowledge, such approach does not necessarily
perceive all changes in LEK as a loss, but rather as part of the general self-organizing
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process of the knowledge systems (Reyes-Garcia et al. 2014). Such dynamic nature
of LEK is valuable for adapting to changing social conditions (Berkes et al. 2000)
and providing strategies for adaptive management in the face of global environmen-
tal change (hereinafter GEC; Turnhout et al. 2012; Noble et al. 2014). In this con-
text, LEK is argued to be adaptive because it reacts to the ever-changing nature of
social and environmental conditions (Gémez-Baggethun and Reyes-Garcia 2013).
Such potential of LEK systems to absorb change can contribute to the long-term
resilience of social-ecological systems (Gémez-Baggethun et al. 2013).

In the same line, ethnobiologists have also started to explore the structural con-
straints of LEK adaptation in the context of GEC (e.g., Gémez-Baggethun et al.
2013; Ferndndez-Llamazares et al. 2015). The increase in the pace at which GEC
takes place has raised skepticism regarding LEK persistence and/or effectiveness
(Cox 2000; Kameda and Nakanishi 2002). For instance, with regard to climate
change, the Intergovernmental Panel on Climate Change (IPCC) notes that LEK
may not always be sufficient to meet the rapid changes in climate, because changing
climatic conditions are beyond the knowledge range of the cultural repertoire
(Adger et al. 2014). In other terms, because rapid ecosystem changes deriving from
GEC are often abrupt and unprecedented, they might be hard to anticipate through
LEK systems (Turner and Clifton 2009; Valdivia et al. 2010). Furthermore, in many
cases, these changes are not only faster but also nonlinear, generating feedback and
forward loops along with new thresholds of irreversible change, all phenomena pos-
sibly leading to a novel or no-analog future (sensu Ruhl 2010, i.e., completely dis-
similar to past and/or present conditions). In such context, LEK could potentially
become outdated and/or inefficient (Macchi et al. 2008; McNeeley and Shulski
2011), thereby undermining local adaptive capacity (West et al. 2007; Newsham
and Thomas 2011).

In such changing social-ecological scenarios, several ethnobiologists have
emphasized the need for LEK to adjust and evolve in parallel with GEC (Gémez-
Baggethun et al. 2013; Aswani and Lauer 2014). The failure of LEK systems to
detect, interpret, and respond to change undermine resilience and exacerbates vul-
nerability to GEC (Mercer et al. 2010; Simelton et al. 2013). Some works have
raised concerns about the mismatch between the temporal rates of environmental
change and the pace of potential changes in LEK systems to adapt to such change
(Berkes 2009; Ferndndez-Llamazares et al. 2015). This literature supports the argu-
ment that the temporal dimensions inherent in the biophysical phenomena of GEC
are not always well suited to the timescales of local knowledge systems (Armitage
and Plummer 2010; Pahl et al. 2014). It is important to note that this argument does
not necessarily imply that LEK systems do not have capacity to adapt to changing
environments, but rather that the timescales needed for environmental changes to
be captured in social memory may be longer than the time frames at which GEC
currently operates (Held 2001; Weatherhead et al. 2010).

In such context, a critical task for the research agenda in ethnobiology is to identify
and understand the factors underlying the capacity of communities with historical
continuity in the use of their resources to keep their capacity to adapt and regenerate
LEK (see Gémez-Baggethun and Reyes-Garcia 2013). While LEK systems have
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shown through history great resilience and adaptability, some traditional responses
to absorb change (i.e., through flexibility in traditional practices or close social
networks) have already been compromised by sociopolitical and environmental
changes (Kesavan and Swaminatahan 2006; Homann et al. 2008). For example, in
some communities in the Arctic, current social, economic, and cultural trends
toward adopting Western lifestyles have eroded the cycle of traditional knowledge
transfer upon which adaptive capacity is built (e.g., Ford et al. 2006, 2010). In such
contexts, the ability of local and indigenous peoples to cope with substantial changes
in the future cannot be considered as unlimited, unless their knowledge systems
adapt to these changes and/or people keep the ability to continue experimenting
with local knowledge. In other terms, bodies of LEK remaining in indigenous, peas-
ant, and other types of semi-autarkic societies are bound to either change and adapt
(e.g., through hybridization) or disappear (Gémez-Baggethun and Reyes-Garcia
2013). Ethnobiological research is thus urgently needed to identify the limits of the
adaptive capacity of LEK in rapidly changing social-environmental conditions and
the factors facilitating the flexibility of knowledge systems in the face of new global
scenarios.
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Political Ecology and Ethnobiology

Steve Wolverton, Justin M. Nolan, and Matthew Fry

Abstract Political ecology concerns the interconnections among political, economic,
and culture processes centering on environmental issues. Ethnobiologists pursue
research in cross-cultural contexts relating to human-environmental interactions
and hold ecological understanding about environmental heritage in societies in
which they live and do research. In this chapter, we summarize three case studies
that explore the political ecological dimensions of ethnobiological research.

Introduction

How an ethnobiologist interfaces between ethnobiology and political ecology is
determined by how she/he defines either term. Ethnobiology flowed historically
from ethnoscience, first concerned with taxonomy and cognition, later with local
ecology (D’Ambrosio 2014; Hunn 2007). Contemporary ethnobiology overlaps
with ecological anthropology as the study of interactions between humans and biota
in multiple temporal, spatial, and cultural contexts. Ethnobiologists work with peo-
ple (or paleoethnobiological remains deposited by people) regarding biological and
ecological topics—concerning local subtle ecologies consisting of “slow relations
[between people and place] that rely on diffuse causalities and micro-effects related
to invisible or fleeting action” (Wyndham 2009:272). Understanding people’s eco-
logical knowledge requires intimate conversations because human-environment
relations are nuanced.

Subtle ecologies play an important role in biological conservation, biocultural
conservation, and environmental justice, which fall within political ecology. Paul
Robbins (2012:20) provides a description of political ecology that covers many
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definitions; the field concerns “condition and change of social/environmental
systems, with explicit consideration of the relations of power” with the purpose of
designing less exploitative and more sustainable ways to live in the world (Davidson-
Hunt et al. 2012). Ethnobiologists find themselves in conversations with peoples
ranging from the exploited to the exploiter, from those with sustainable lifeways
to those without. Given this intimate contact, what can ethnobiologists bring to
political ecology?

Ethnobiology went through a period of ethical self-examination related to biopi-
racy and cross-cultural advocacy, which are important themes within political ecol-
ogy. Ethnobiologists also recognize that ethics are central to cross-cultural
interactions (Anderson et al. 2011; Figueroa and Waitt 2010). It is in these fleeting,
constant interactions that ethnobiologists record, respect, and convey the diversity
of ecological understanding among people structurally immersed in differential
power relationships (Wolverton et al. 2014).

In this chapter, we share three case studies highlighting how ethnobiologists
encounter ecological understanding. Our case studies include Cherokee traditional
ecological knowledge (TEK), Andean puestero pastoralism and culture change in
western Argentina, and archaeological biomolecular human remains in the American
Southwest. The first study considers preservation of TEK and language, the second
concerns the political ecological implications of loss of local ecological knowledge
(LEK), and the third addresses cultural heritage and archaeology. Three themes that
emerge are as follows: collaborative work with indigenous groups supports greater
appreciation for cultural heritage; diverse external influences affect traditional life-
ways, which leads to appreciation for LEK; and ethnobiologists must be increas-
ingly cognizant of the power dynamics embedded in research.

Cherokee Ethnobotany

Collaborative research began between Cherokee Nation and the University of
Arkansas in northeast Oklahoma when tribal educators engaged the second author.
Language documentation was the cornerstone of the program, but the purpose was
to generate models of cultural persistence where Cherokee is still spoken (Schmid
2001:24). The language thrives only in remote corners of the 14-county region. We
examined rural residents’ classification of wild edible and medicinal plants as the
project took shape. Our team was warmly received by the Cherokee; we attended
weekly community “wild plant” workshops over the 3-year project.

Conversations with elders evolved into friendships, facilitated by rapport estab-
lished by the educators. Interchanges illuminated the relevance of safeguarding
gathering areas for wild food plants—possum grapes (Vitis cinerea), hickory nuts
(Carya texana), watercress (Nasturtium officinale), blackberries and raspberries
(Rubus spp.), huckleberries (Gaylussacia spp.), kochani or green-headed coneflower
(Rudbeckia spp.), wild onions (Allium stellatum), and others. Rural Cherokees asso-
ciate intimately with seasonal gathering of traditional plant foods (Fritz et al. 2001).
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Fig. 1 Cherokee Nation educator and artist Roger Cain harvesting bloodroot (Sanguinaria
canadensis) with Justin Nolan, Adair County, Oklahoma, Spring 2006. Bloodroot is one of dozens
of wild plant dyes gathered and used by Oklahoma Cherokees in the construction of traditional
river cane basketry

They also identify deeply with related customary skills including weaving with river
cane (Arundinaria gigantea) (Perdue 1998:22). Weaving river cane baskets is an
intricate, time-consuming endeavor, requiring knowledge of canebreak locations; it
entails learning proper techniques for harvesting, splitting, drying, and dyeing cane
strips prior to use (Fig. 1). Traditional weavers are skilled in creating elaborate dou-
ble-walled baskets from cane dyed with bloodroot (Sanguinaria canadensis), black
walnut (Juglans nigra), sumac (Rhus spp.), and elderberry (Sambucus canadensis)
(Power 2007).

As the project evolved, our team discovered that the few remaining canebreaks
in the region occur in riparian pockets across the wooded, rugged corners of
Cherokee Nation where the language is still thriving among the older generations.
While we have yet to describe this overlap in detail, it signals the rural Cherokee
community’s cognizance of culturally valuable habitats, including TEK of conserv-
ing them. However, accessing river canebreaks is difficult nowadays for rural
Cherokees committed to perpetuating historic plant gathering and use traditions.
Most canebreaks have been lost to livestock, agriculture, and clear-cutting of bot-
tomlands adjacent to streams, where they once existed contiguously prior to
Cherokee resettlement in Oklahoma following the Trail of Tears in 1838—1839.

Efforts to restore river canebreaks gained Tribal support following the language
documentation study. These efforts serve to maintain cultural identity and resist
homogenization, preserving subtle ecologies through celebration of native heritage
(Tuleja 1997). The Cherokee River Cane Initiative is a proactive, organic effort to
protect tribal lands with importance to the well-being of local people. Flexible part-
nerships promoted the growth of this project, which has evolved into a program that
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helps ensure the conservation of canebreaks and other tribally designated foraging
grounds along with related TEK. Listening carefully to the goals and priorities artic-
ulated by grassroots communities—that is, cognizance of the political ecological
implications of the research—has been crucial.

Puestero Political Ecology

Puesteros are pastoralists of European, indigenous, or mixed descent who live along
the Andean escarpment in western Argentina and other parts of the South American
Andes. Many puestero families migrate between high and low elevation camps to
ranch goats (Capra hircus), sheep (Ovis aries), cattle (Bos taurus), and horses
(Equus caballus). Other puesteros are sedentary. All puesteros hold LEK concern-
ing how to practice sustainable livelihoods in arid environments, including herding
livestock, living on wild plant and animal resources, and managing water resources.
As with pastoralists worldwide (Nori and Davies 2007), their livelihood is changing
in response to global environmental and cultural change. Ethnobiologists are able to
recognize and articulate loss of puestero LEK in the context of political ecology.

Households have become more mobile and herds less mobile during the last three
to four decades. Herd mobility fluctuates between transhumance and range pastur-
ing depending on physiography (Cabrera 1976). In western Argentina, most seden-
tary puestos are located in the monte and Patagonia ecosystems where herds forage
on open ranges. Transhumant puesteros move between the Patagonia and Andean
alpine ecozones. Grazing in alpine valleys during summer allows winter pastures to
recuperate and takes advantage of high productivity of upland river bottom mead-
ows (Baied 1989). Although each region has distinct floral assemblages and differ-
ential access to water, all puestero herding techniques rely on open ranges and
mobile foraging that limits overgrazing and allows herds to access new fodder.

Herd mobility is an adaptive strategy that allows puesteros to persist in arid envi-
ronments; reduced mobility detrimentally affects their ability to subsist. Increasingly,
fencing and land grabbing constrain puestero ranging capabilities, while greater
access to markets, schools, and employment increases household members’ mobil-
ity away from puestos. Like other regions of Latin America, the territorial expan-
sion of private protected areas or “green grabbing” is occurring in western and
southern Argentina (Fairhead et al. 2012). As a result, many puesteros contend with
a process of land consolidation by wealthy citizens who acquire land titles and fence
areas for “landscape reserves” that affect herd movements and subsistence hunting
practices.

Long-term drought in western Argentina (Leiva et al. 2007) has detrimentally
impacted herd sizes; projected climate change impacts will likely compound precipi-
tation and foraging uncertainties for pastoralists throughout the Andes (Rangecroft
et al. 2013). More rain, equals more pasture, equals more animals; to make up for
diminished pastures, puesteros convert household garden plots from fruits and veg-
etables to alfalfa for animal fodder, which leads to reliance on urban markets for
food. As a result, puestero diets are becoming dependent on market access as much
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Fig. 2 Ethnobiologists and puesteros visiting in the piedmont of the Andes in Western Argentina.
The pickup truck to the right in the photo belongs to the puestero

as local ecology. As well, diets are changing in response to new conservation laws
that inhibit hunting. Wild game are important supplements in puestero diets. National
Law 22.421 (Argentina 1981), a response to intense sport harvesting throughout
Argentina, protects all terrestrial fauna. Fearing legal consequences, puesteros limit
their hunting, which includes organized communal hunts for the flightless rhea (Rhea
sp.), and instead purchase beef from urban butchers. In addition, hunting restrictions
seem to impact puestero herding practices due to a perceived boom in puma (Puma
concolor) populations, which threaten their goat herds.

Although greater access to metropolitan areas provides puestero households
access to education and income opportunities, new lifestyle desires and out-
migration by youths slowly lead to loss of LEK. Multi-localized households are
characterized by older parents living in rural homesteads and children studying and
working in cities (Reardon et al. 2001). Pickup trucks are symbolic of puestero
multi-localization. They provide transport to social events, medical facilities, and
schools and an ability to purchase market goods and sell animals. Increasingly
pickup trucks (Fig. 2) also bring purchased feed back to puestos, especially during
times of drought.

Puesteros confront external structural and environmental factors that affect their
traditional livelihoods. Ethnobiologists recognize the global costs of LEK loss; in
this case, puesteros hold important knowledge about how to live sustainably in arid
environments. Given the cultural, political, and environmental changes facing
puesteros, ethnobiological and political ecological perspectives become critical for
identifying household and local-environmental impacts and for preserving LEK.
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Paleoethnobiology in the American Southwest

Within subfields of ethnobiology that focus on archaeological residue chemistry,
issues that relate to political ecology can be unclear. However, research into paleo-
ethnobiology influences living peoples who may not hold the same cultural heritage
of ethnobiologists. For example, the lead author received National Science
Foundation support to improve analysis of biomolecular residues of food proteins
from cooking pottery. Much of this research has been done with residues from labo-
ratory cooking experiments (Barker et al. 2012). However, with refinement, it has
become important to apply the methodology to archaeological pottery.

In order to validate the approach for study of ancient proteins, pottery was
obtained from many parts of the world. Liquid chromatography-mass spectrometry
was used to scan extracts for protein residues. The first series of results were nega-
tive, as there were residue preservation issues and challenges of instrument sensitiv-
ity. However, there was a single identification of a human intestinal protein from an
archaeological potsherd dating to the late Ancestral Puebloan occupation of the
Mesa Verde region of Colorado, United States. This was a false identification,
likely from contamination. However, the potential to encounter human remains as
paleoethnobiological residues became clear and led to concerns about environmen-
tal heritage. Contemporary Pueblo peoples do not support extensive excavation of
Ancestral Puebloan villages, and they never support disturbance of human remains.
Typically, such remains are skeletal. The team of researchers had unintentionally
unearthed a different type of human remain, at a different analytical scale.

Crow Canyon Archaeological Center in Colorado excavated the site where the
potsherd was recovered. The center has a long-term, formal relationship with Pueblo
peoples, and part of the center’s mission is to embrace dialogue in order to address
issues of cultural heritage. As a result, Crow Canyon has a forward-thinking human
remains policy stating that the Native American Advisory Group (a council of indi-
viduals from across North America, including members from pueblos) must be
informed when human remains are encountered. The group aids in determining a
course of action. The result of the residue research was brought to the Native
American Advisory Group, and all laboratory research was stopped. Several lessons
emerged. First, multiple Pueblo, group members were concerned about the potential
to recover biomolecular human remains from archaeological contexts. To para-
phrase, one pueblo man in the advisory group stated: “once a person is laid to rest,
it is forever... we do not have a ceremony to deal with the disturbance and reburial
of these remains.” Our paleoethnobiological research was of concern because of
cultural heritage. That these remains were not skeletal caught everyone off guard.

The research group was encouraged to validate the identification, and the results
were not replicated. Importantly, the research group, Crow Canyon archaeologists,
and members of the Native American Advisory Group worked together to revise the
human remains policy to include biomolecular remains. Paleoethnobiologists often
ask pure research questions about the past under the umbrella of science. In terms
of political ecology, there is an important concern that became clear: research is
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often designed without the input of local peoples who may have environmental and
cultural heritage related to a project. This is often unintended, as exemplified by the
potsherd residue example. However, at times archaeologists “do not ask so that we
cannot be told ‘no’,” which is of great concern in political ecology because scien-
tists often have more economic and social power than local people who might be

impacted by the research.

Conclusion

Ethnobiologists are intermediaries of “ecological understanding” within and
between societies (Hunn 2014). Turner and Berkes (2006:496—499) argue that con-
servation ethics can arise in response to periods of unsustainable land use practices,
which may correlate to environmental and social injustices for local peoples.
Potential disparities in power relations may extend into issues of environmental
heritage, the purview of paleoethnobiology. Turner and Berkes (2006:498), how-
ever, also demonstrate that intimacy and direct encounter with the “environment”
increases ecological knowledge, which can lead to conservation ethics and political
ecological interactions that are preemptive and not crisis driven. Such increases in
cross-cultural and ecological understanding are what ethnobiologists mediate best.
The Western ethnobiologist scholar, for example, may be granted the gift of eco-
logical understanding through fieldwork and direct encounter with LEK and its
assemblage of subtle ecologies (Hunn 2002; Wolverton 2013). Bringing their own
social context to the fore in their texts, teaching, and presentations allows them to
emphasize the political ecological value of their research. However, as is clear from
each of these case studies, as collaborations proceed, ethnobiologists’ roles often
shift from participatory to one that facilitates the needs, concerns, and priorities of
the actors involved. Understanding and navigating local politics requires ethical
vigilance and respect for the perspectives of elders, rural residents, and community
members who are vested in environmental policy and cultural resources.
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Ethnobiology, Ethics, and Traditional
Knowledge Protection

Gustavo Taboada Soldati and Ulysses Paulino Albuquerque

Abstract Darell Posey was one of the first ethnobiologists to express interest in
and advocacy for indigenous communities, leaving a legacy that has influenced a
whole generation of scientists. This chapter briefly discusses the ethical and legal
aspects of ethnobiology research, considering the rights of peoples and traditional
communities. Brazil will be used as a case study, considering that it was one of the
first countries to elaborate upon traditional knowledge access and protective legal
mechanisms.

A recurring question today refers to the ethical and legal aspects of ethnobiology
research and knowledge protection. This theme has been part of the discussion
agenda for a long time, especially among ethnobiologists, as their activity involves
two basic components (see Albuquerque et al. 2013):

1. “Access to natural or agricultural biodiversity, which includes collecting samples
of animals, plants or other organisms”

2. “Access to traditional knowledge associated with that biodiversity at all levels
(i.e., from genetic diversity up to the landscape level, using sampling tools such
as interviews, for example)”

This has raised concerns at different levels, not only with regard to traditional
knowledge intellectual property associated with biodiversity but also with regard to
the return to research communities involved in ethnobiology studies. As for the latter,
there has been no consensus, even though several researchers have already adopted
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certain procedures during their research, especially for the dissemination of their
research results (see Albuquerque et al. 2014a). Therefore, it is important to ethno-
biologists to have a minimum knowledge of the rights of peoples and traditional
communities,' which were implemented through several national and international
documents, in order to build an ethically referenced professional practice.

International Legal Instruments for the Protection of Peoples
and Traditional Communities

The current recognition of the rights of peoples and traditional communities is the
result of a long process that can be understood by analyzing the history of many
international legal instruments, such as covenants, agendas, codes, agreements, and
declarations. At this discussion level, the main social actor is the United Nations
(UN) and its agencies.

Without a doubt, the first international step toward this scenario occurred in
1948, with the publication of the “Universal Declaration of Human Rights” (UN
1948), which determined that “everyone has the right to life, liberty and security of
person,” also stating that “everyone has the right to the protection of the moral and
material interests resulting from any scientific, literary or artistic production of
which he is the author.” It was only in 1957, through Convention 107 of the
International Labor Organization (ILO), signed in Geneva, that a specific interna-
tional instrument for indigenous peoples was created. However, in 1989, this docu-
ment was revised and replaced by Convention 169, which is one of the most
important documents for this international scenario. The Convention includes some
criteria that recognize groups to be protected as “traditional life styles, with differ-
ent culture and way of life from the other segments of the national population, with
their own social organization and traditional customs and laws” (ILO 1989).

It is worth noting that, for indigenous peoples, the aspect of “living in historical
continuity in a certain area, or before others invaded or came to the area” (ILO
1989) is still considered. This last element was later used by some countries, such
as Brazil, to build their national protection policies, not only for the people them-
selves but also for their traditional territories. The 44 articles in ILO Convention 169
revolve around certain general principles, such as consultation and participation,
which requires “that indigenous and tribal peoples are consulted on issues that
affect them” (ILO 1989).

Another international instrument is the Convention on Biological Diversity
(CBD), signed in 1982 in Rio de Janeiro, Brazil, which consolidates discussions on
people and the environment that started in 1972 during the Stockholm Conference
in Sweden. The three main objectives of this convention, “[1] the conservation of
biological diversity, [2] the sustainable use of its components and the fair and [3]

'There are several terms used to define peoples and traditional communities, especially when
considering multiple national and international legal instruments. In this sense, this study will use the
term “traditional peoples and communities” to refer to the idea of “indigenous and tribal people,”
which is present in Convention 169 of the International Labor Organization (ILO 1989).
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equitable sharing of the benefits arising out of the utilization of genetic resources
(...)” (CBD 1992), emphasize the importance of traditional groups as generators
and maintainers of this biological diversity, opening the door to more instruments
for their protection. The eighth article, (j), explains this perspective by stating:
“respect, preserve and maintain knowledge, innovations and practices of indigenous
and local communities that embody traditional lifestyles that are relevant for the
conservation and sustainable use of biological diversity. Promote their wider appli-
cation with the approval and involvement of the holders of such knowledge, innova-
tions and practices, and encourage the equitable sharing of the benefits arising from
the utilization of such knowledge, innovations and practices” (CBD 1992).

In order to ensure implementation of the third CBD objective, the Nagoya Protocol
was adopted after 6 years of negotiation and addresses genetic resource access and
the fair and equitable sharing of benefits deriving from their use. In its text, it is
explicit that “there is interrelationship between genetic resources and traditional
knowledge, and they are of inseparable nature for indigenous and local communities.
There is also interrelationship between biological diversity conservation traditional
knowledge importance and the sustainable use of its components for the sustainable
livelihoods of these communities” (CBD 2011). In addition, article 17 specifically
discusses access to traditional knowledge and genetic resources, requiring this to be
amutually agreed on and previously consented process. The United Nations, from its
Human Rights Council discussions, approved the United Nations Declaration on the
Rights of Indigenous Peoples in its General Assembly in 2007; this document
emphasizes that “indigenous peoples are equal to all other peoples, while recogniz-
ing the right of all peoples to be different, to consider themselves different, and to be
respected to such” (UN 2007). This statement also recognizes that “respect for indig-
enous knowledge, cultures and traditional practices contributes to sustainable and
equitable development and proper management of the environment” (UN 2007).

The discussed legal instruments elevate peoples and traditional communities and
their knowledge systems to a special historic level. However, activities conducted with
these groups, particularly scientific research, are recognized as sources of concern, due
to the possible negative impacts on their cultural and intellectual property (CBD 2010).
Given this concern, the Conference of the Parties (COP), in 2010, prepared and adopted
the Tkarihwaié:ri Ethical Conduct Code, aimed to be a milestone for “collaboration,
ensuring indigenous and local communities effective participation and prior informed
consent or approval in activities, including research proposals on their knowledge, ter-
ritories and associated resources” (CBD 2010). This code presents ten general ethical
principles designed to promote respect for traditional peoples and communities, such
as respect for intellectual property, nondiscrimination, transparency in information dis-
closure, intercultural respect, and fair and equitable benefit sharing.

In addition to the discussed instruments, the following documents are also high-
lighted: the Universal Declaration on Cultural Diversity of the United Nations
Educational, Scientific and Cultural Organization (UNESCO), 2001; Second
International Decade of the World’s Indigenous People, 2005; and Convention on
the Protection and Promotion of the Diversity of Cultural Expressions, UNESCO,
2005. Although diverse and issuing from different agencies, all of these instruments
must be understood in communion.
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Chart 1: National Legal Protection Instruments for Traditional People
and Communities, Brazil

Brazil, as a member country of the United Nations, aims to reference its
national legal instruments in international discussions. Given the previous dis-
cussion and, above all, hosting of the “People’s Summit,” the first Brazilian
legislative proposals in the biodiversity and traditional knowledge field associ-
ated with biodiversity were introduced in 1995. However, Provisional Measure
2.186-16 was only approved in 2001, which provides for “access to genetic
resources, protection and associated traditional knowledge, benefit sharing and
technology access and transfer for their conservation and use” (Brasil 2001).
This Provisional Measure, as its name indicates, is not definitive but had legal
life for more than a decade. To coordinate policy implementation for genetic
heritage management, the Provisional Measure created the Council for Genetic
Heritage Management (CGEN) (Brasil 2001, Albuquerque et al. 2014a).

Other presidential measures were important to facilitate the Brazilian sce-
nario today, especially those that were the result of social movement actions.
In 2004, the National Commission on Traditional Communities Sustainable
Development was created, and it was modified in 2006, changing its name to
National Committee Commission on the Sustainable Development of
Traditional Peoples and Communities (CNPCT) (Brasil 2006). It is composed
of diverse social movements, Amerindians, “quilombolas,” family farmers,
and other traditional identity representatives and the Federal Government.
This commission, in addition to legally representing these groups, had the
National Policy for the Sustainable Development of Traditional Peoples and
Communities development and implementation as its main function, which
was consolidated in 2007 by Decree 6.040/2007. Its aim is “to promote tradi-
tional people and communities sustainable development, with emphasis on
the recognition, strengthening and guaranteeing of their territorial, social,
environmental, economic and cultural rights, with respect and appreciation to
their identity, organization forms and institutions” (Brasil 2007).

Provisional Measure 2.186-16, over its 14-year period, received several criti-
cisms. Scientists said the rules red-taped research to the point of paralyzing it.
As a result, for some years, some investigations conducted in the country were
illegal. The Provisional Measure also received criticism from the business sec-
tor, as these same rules crippled native flora and fauna bioprospecting in a
megabiodiverse country. Under strong pressure, in 2014, the Federal Government
prepared a document to consider these criticisms, sending it for approval by the
Federal Congress. However, this process excluded the main social actors in
question, namely, traditional peoples and communities. Therefore, it infringed
upon many international agreements signed by Brazil, especially Convention
169 of International Labor Organization, the Convention on Biological
Diversity, and the International Treaty on Plant Genetic Resources for Food and
Agriculture (TIRFAA) (see MPF 2014). As the result of not being consulted,

(continued)
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(continued)

the National Commission on Sustainable Development of Traditional Peoples
and Communities sent a letter to the Federal Government requesting the with-
drawal of voting on the project from the agenda. However, despite strong pres-
sure from social movements, on May 20, 2015, President Dilma Rousseff
sanctioned Law 13.123, known as “Marco da Biodiversidade” (Biodiversity
Milestone) (Brasil 2015). Although approval of this law has lowered scientific
research bureaucracy, this law was a retreat from historically achieved rights
according to various entities, organizations, associations, and scientific societies
that are close to traditional people and community concerns.

Ethnobiology Research Ethics and Legal Aspects

Previous international discussions influenced and were influenced by the actions of eth-
nobiologists. Darrell Posey’s great political activism in favor of traditional peoples and
communities through his experience in Brazil, for example, is noteworthy, especially
among the Kayapo (see Posey 1996; Posey and Dutfield 1996). Posey opened the dis-
cussion on traditional rights in the ethnobiology field. In 1988, his speech gained
strength with the creation of the International Society of Ethnobiology (ISE)? and its first
international congress in the city of Belém, Par4, in northern Brazil. Articulated by
Posey, “Carta de Belém” (Belém’s Letter) was published as a historically significant
document that explains ethical aspects for scientists who research local knowledge, as
well as their responsibilities in relation to traditional peoples and communities. This let-
ter recognizes unbridled sociobiodiversity loss and strengthens, among other things,
“mechanisms to be established by which indigenous specialists are recognized as proper
authorities and are consulted in all programs affecting them, such as their resources, and
their environments” and “procedures to be developed to compensate native peoples for
their knowledge and their biological resources utilization.” It was the first time that an
international scientific society became politically positioned on the subject.

Belém’s Letter was so important that it became the embryo of the International
Ethnobiology Society Code of Ethics, published in 2006, which presents a set of
ethical positions that can contribute to ethnobiology research decision-making and
related activities. This code comprises seventeen principles, such as “Active
Participation,” which “recognizes the crucial importance of Indigenous peoples, tra-
ditional societies and local communities in actively participating in all phases of
research and related activities, from inception to completion, as well as in research
results application.”

The Latin American Society of Ethnobiology (SOLAE), which is concerned
with the ethical and legal aspects of ethnobiology research and all its consequences,

2 All information in the text related to the International Society of Ethnobiology was collected from
the institution site: http://www.ethnobiology.net.


http://www.ethnobiology.net/

88 G.T. Soldati and U.P. Albuquerque

began a process to build its own ethics code in 2012 (Contreras et al. 2014). Since
then, some drafts have been produced and discussed in several forums, always with
the representative participation of traditional peoples and communities. To design
their code, SOLAE assumes that “legislative and policy milestones on indigenous
peoples and traditional community rights must be respected, along with their territory
autonomy and ancestral knowledge, which are central elements to be considered by
scientific research” (Contreras et al. 2014). It also considers that “development
processes to be performed in the communities must have respect, consultation, col-
laboration and dialogue among peoples [and traditional communities], academics
and Ethnobiology professionals...” (Contreras et al. 2014). Additionally, the Latin
American ethics code presents ethical principles, such as “care must be taken at all
times, so that ethnobiological investigation does not show any access, protection,
usufruct, property or conservation risk; and if that is the case, the tangible and
intangible territory in which the group with whom it is being worked developed”
(Contreras et al. 2014).

Conclusion

Traditional peoples and communities hold several international and national legal
instruments that protect them as autonomous and political beings who are able to
manage their own resources, wield their territories, and make their choices. As these
different groups are the primary subjects of ethnobiologist actions, it is important
that professionals have a minimum knowledge of these documents such that their
practice as a researcher, teacher, or extensionist (see Albuquerque et al. 2014b) is in
harmony with historically built ethical values.
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Biota Perception and Classification



What Is Environmental Perception?

Taline Cristina Silva, Leonardo da Silva Chaves,
and Ulysses Paulino Albuquerque

Abstract Over time, human groups have established cognitive, perceptual, and
behavioral ties to the natural environment. Accessing perception is a challenge, as
it involves having to address physiological, psychological, and cultural aspects that
are involved in how one accesses the world outside. In this chapter, we introduce
some conceptual issues on this theme and propose the adoption of the term environ-
mental representation in reference to perception studies within ethnobiology.

The perception phenomenon is driven by a set of internal factors and has a funda-
mental importance for human survival because the act of perception allows us to
feel what exists around us (Gendlin 1997). Academic approaches to our perception
of the environment are somewhat complex, as they involve different conceptual,
disciplinary, and methodological aspects.

According to the “Oxford Advanced Learner’s Dictionary” (Stevenson 2010),
perception means “the ability to see, hear, or become aware of something through
the senses.” This definition is related to the physiological aspects of the perceptual
process as it relates to the senses involved in the act of perceiving. However, beyond
this, there are numerous definitions (Table 1) and developments of the term percep-
tion, particularly in regard to “environmental perception,” which relates to our per-
ceptions of the natural environment, a subject of interest to ethnobiologists.

Concepts that consider cultural and biological aspects as factors that influence
the way we perceive the environment (Bell 2001; Okamoto 2002) are more appro-
priate in ethnobiological research because they have a connection with the research
object of this field: the interrelation between people and biota.

Not everything in the external environment is accessed through our senses, given
that we only access a small representation of reality as perceived by the individual
(Tuan 1974). This is because the real perception of the individual in relation to the
environment goes through biological and cultural filters, and the individual
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Table 1 Some concepts of environmental perception

Author/year Concept of environmental perception

Tuan (1974) “Is both the response of the sense to external stimuli and purposeful activity in
which certain phenomena are clearly registered while other recede in the shade
or are blocked out.” According to the author, much of what is perceived has a
value to the individual and its biological survival, and it provides some
satisfaction that is rooted in the culture

Zube (1999) “Has commonly been defined as awareness of, or feelings about, the
environment, and as the act of apprehending the environment by the senses”

Bell (2001) “Apprehension of the external world through the senses, guided by physical
and psychological elements”

Okamoto Perceptions of the environment influenced by cultural factors

(2002)

Fernandes It is the “vision” that every person has of the environment that surrounds it. It

et al. (2006) is the first step toward the process of knowledge and an environmental

awareness exercise

externalizes a representation of reality. Thus, as we access only what is externalized
(represented), the term “representation” appears more appropriate than “percep-
tion” if we want to refer to what was perceived. Importantly, the term representa-
tion, which we address here, is not related to the term “social representation,”
because, as Hoijer (2011) highlighted, studies utilizing this approach try to under-
stand collective symbols that produce societies with common bonds.

The term “environmental representation” is most appropriate when conducting
an investigation into what people report about environmental elements (See Silva
et al. 2014).

Filters in Perceptual Phenomena

To explain the role of these filters in perceptual processes and their externalization,
we can mention daltonism' (as a kind of physiological filter). People may have
physiological limitations that cause them to have perceptions that are different from
the common sense. Another example of how physiological filters interfere at the
perceptions and consequently at the use of resources is the capacity, based on a
specific genetic predisposition, that some people have to recognize different organ-
oleptic properties, such as smell and taste, better than others (Bartoshuk 2000). The
implications of this in the context of resource use can be reflected in the form of
selection and use of food and medicinal plants by certain people (Johns 1990).
Perceptual processes are not purely physiological. Sociocultural aspects also
influence the way we perceive the outside world (Garling and Golledge 1989). A
member of a cultural group presenting a next-generation handset to another cultural

! Disturbance of visual perception, in which the individual finds it difficult to distinguish between
green and red.
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group living in isolation constitutes an example of a cultural filter. It is likely that
this object will be perceived (by touch, vision, etc.) without having any immediate
cultural significance for these people. Goldstein (2010) goes further when discuss-
ing the role of cultural filters in environmental perceptions, arguing that if an ele-
ment is perceived in a particular culture but has no meaning, it can receive special
attention from this cultural group, who attempt to assign meanings, values, and uses
for this element.

To illustrate the role of cultural filters in our perceptions, despite the fact that
several ornithologists consider Tanzania and Kenya to be countries that constitute
the “epicenter” of African traditional medicine, very few records of bird species are
used for this purpose across East Africa (Williams et al. 2014). To some extent,
such behavior appears to be attributable to the presence of a cultural filter, given that
in this region it is common for people to associate the use of certain birds with
witchcraft practices, illustrating how perception affects the way people appropriate
a resource (see Williams et al. 2014).

Another example is a specific food, which, for certain cultural groups, is
extremely tasty, while for others causes disgust. However, accessing this type of
perception is somewhat difficult because chemical perceptions such as smell and
taste include two simultaneous processes: one biological and one cultural, related to
the interpretation and evaluation of information.

Thus, perceptions of reality are difficult to access because they are abstract and
influenced by factors such as age, gender, income, and biological and evolutionary
factors. Therefore, the representation that an individual externalizes through speech,
writing, and/or illustrations is the only way we can access worldviews, feelings,
values, and opinions of people regarding the environment.

Importance of Environmental Representation Studies

Importantly, research on environmental representation can be useful to verify
changes in the landscape and their possible causes, understand the criteria involved
in the selection and use of natural resources, elaborate on conservation strategies,
conduct environmental diagnostics, and develop projects that take into account the
views of the environment that different social actors have, among other
implications.

A representation study can be a tool for the rapid assessment of long-term
impacts on biodiversity, as it accesses the perceptions of people directly involved
with an issue. However, it is noted that, in this case, for the recognition of changes
in the environment in addition to good knowledge regarding the quantity or quality
of the conditions or resources, a good reference for the “natural” state (without
interference) of the environment is required. In this case, failure in communication
between people of different age groups within the same community can cause a
phenomenon known as shifting baseline. Knowledge of the initial conditions of the
area under study is not transmitted from one generation to the next. Young people,
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based on their personal experiences, take on a more recent and therefore different
reference from that assumed by older people. The idea of a shifting baseline has
been revised by Ferndndez-Llamazares et al. (2015). The authors suggest that to
identify such a phenomenon, the existence of three criteria is necessary: (1) the
studied environment should be characterized by a noticeable change, (2) age-related
differences of perception of such a change must be verified, and (3) scant commu-
nication between people of different generations must be characterized.

By investigating changes over time in terms of the abundance of fish in an
Angler’s extractive reserve, Bender et al. (2014) characterized the occurrence of
shifting baseline based on the differences in responses related to experience in fish-
ing activity. In this study, more experienced fishermen could perceive a further
reduction in the abundance of fish species exploited by fishery activities. A good
example of how people’s perceptions may interfere with actions aimed at conserva-
tion is a case in which there is a clear relationship between the aesthetic perception
that people have of wildlife and their willingness to preserve it. Pinho et al. (2014)
consider that animals perceived as “beautiful” or “charismatic” have received more
attention than other animals in conservation campaigns both by the general public
and public managers. These authors found that, for some people, animals perceived
as physically attractive and those identified as a priority for conservation coincide.
In contrast, animals that have an “ugly” perception are mentioned by some inter-
viewees as justification for a possible hostile attitude toward them.
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Biota Perception and Use

Taline Cristina da Silva, Leticia Zenébia de Oliveira Campos,
Josivan Soares da Silva, Rosemary da Silva Sousa,
and Ulysses Paulino Albuquerque

Abstract Perceptual processes are complex and are addressed by several disci-
plines. These processes are responsible for the ways that humans access the external
world. Therefore, they influence the ways in which human beings appropriate envi-
ronmental resources. Some studies have indicated that differences in intra- and
intercultural perception, such as age, individual social role, and religion, may influ-
ence perceptions about nature. Thus, how certain factors affect human perception of
nature, its use, and environmental resource appropriation will be discussed in this
chapter.

The perceptual phenomenon is of fundamental importance for human survival in
many types of environments: the act of perceiving allows one to feel what exists
around oneself, allowing humans to respond to environmental stimuli (Gendlin
1997). Thus, throughout human evolutionary history, skills and perceptual functions
were developed to ensure human survival in multiple environments (Garling and
Golledge 1989). Efficiency in detecting predators through the senses and identify-
ing toxic substances through smell and taste were important to different cultures in
the selection process of animals and plants for food and medicinal purposes.
However, perceptual processes are not purely physiological but also sociocultural,
as culturally experienced perceptual events can be stored in the memory (Garling
and Golledge 1989). Furthermore, culture can act as giving sense to perception,
such as animal species selection for different purposes due to their coloration. Thus,
how different factors affect the way humans perceive and appropriate resources will
be highlighted in this text.

T.C. da Silva, Ph.D. (b<) » L.Z. de Oliveira Campos, Ph.D. * J.S. da Silva

R. da Silva Sousa, Ph.D. ¢ U.P. Albuquerque, Ph.D.

Laboratory of Applied and Theoretical Ethnobiology (LEA), Department of Biology,
Federal Rural University of Pernambuco, Av. Dom Manoel de Medeiros, s/n, Dois Irmaos,
52171-900 Recife, Pernambuco, Brazil

e-mail: talinecs @hotmail.com; leticia.zenobia@hotmail.com; josivan.biologia@gmail.com;
meiry.sousa@hotmail.com; upa677 @hotmail.com

© Springer International Publishing Switzerland 2016 99
U.P. Albuquerque, R. Alves (eds.), Introduction to Ethnobiology,
DOI 10.1007/978-3-319-28155-1_15


mailto:talinecs@hotmail.com
mailto:leticia.zenobia@hotmail.com
mailto:josivan.biologia@gmail.com
mailto:meiry.sousa@hotmail.com
mailto:upa677@hotmail.com

100 T.C. da Silva et al.
Physiological Factors

Perception mediated by smell, taste, and touch can be the result of adaptations to the
ecological and cultural environment, which is fundamental for the recognition of
the nutritional and toxicological characteristics of natural resources. Johns (1996)
notes how taste perception is important in selecting species to be used as food and
medicine in a particular cultural domain. Organoleptic characteristics, such as bitter
taste and astringency, are related to the selection of species that will be used for the
prevention and treatment of certain diseases, and species with a sweet taste are used
as edible plants (Johns 1996). Specifically regarding animal resource use, Koster
et al. (2010) reported how taste influences human population perceptions, as well as
their use forms, which is considered an important feature in the selection of species
to be used for food purposes.

Smell is also an important feature in terms of the recognition of chemical aspects
of natural resources, mainly for plants. Certain smells are associated with poisonous
substances, while plants with a “pleasant odor” are selected for the treatment of
specific diseases (see Brett and Heinrich 1998). In addition to taste and smell, sight
has a strong influence on the way people use resources. The colors of several plant
and animal species play an important role in how such species are perceived and
which actions will be carried out with them. Colorful birds are usually selected as
pets or ornaments in religious ceremonies in several regions of the world because of
their beauty, for example (Alves 2012). However, vibrant colors in other animals
can be perceived by people as an indication that such species are dangerous and
therefore avoided or less appreciated over others (Prokop and Fancovicova 2013).

Socioeconomic and Cultural Factors

Several studies indicate that intra- and intercultural differences in perception, such
as age, individual social role, and residence time, can influence the perception of
nature. Silva et al. (2010) investigated children and adolescent perception of Atlantic
Forest fragments, verifying that children aged between 10 and 13 years old have
positive affective links with the forest, while adolescents between 14 and 18 years
old have a more utilitarian relationship with the forest. An explanation for this is
likely the fact that, in childhood, children are encouraged to admire and contem-
plate nature. This fact can also be explained by the idea of biophilia, which repre-
sents the natural tendency of a human group to have emotional bonds with different
elements of nature (Wilson 1984). However, in the transition from adolescence to
adulthood, these perceptions are altered, giving way to a more utilitarian reading of
nature and considering what it can offer to enable material survival.

In addition, recent studies have sought to understand generational differences in
the perception of available resources from the Shifting Baselines Syndrome (SBS)
perspective (Hanazaki et al. 2013; Ferndndez-Llamazares et al. 2015). SSB is
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related to miscommunication between people of different age groups with regard to
the knowledge and perception of changes in environmental resource abundance.
That is, knowledge of the initial conditions in a studied area is not passed from one
generation to another, and young people, based on their personal experiences,
assume a more recent reference, which is different from that known by older
people.

Communities that have been settled for longer periods of time in a given area
tend to indicate changes to that area in greater detail. On the other hand, communi-
ties that have been settled for shorter amount of time tend to not perceive these
changes (Silva et al. 2014a, b). However, some studies have shown that landscape
modification process perceptions are not always consistent with the reality of the
studied environment (Zube et al. 1989; Nazer et al. 2010). Other factors may be
associated with variations in perception regarding environmental changes, such as
the degree of people’s dependence in relation to natural resources. It has been
observed that the more people depend on natural resources, the more they notice
changes linked to these resources (see Sieber et al. 2010; Campos et al. 2011).

The human nervous system has evolved to the point that multiple filters prevent
individuals from being aware of everything that happens around them, which is a
mechanism to avoid information overload. Thus, some types of information are
ignored. There are many people who are potentially able to indicate changes in the
availability of a biological resource that they use (see Silva et al. 2014a, b). Others
appear not to have the same ability, even if they maintain the same type of relation-
ship with the environment. However, this is an empirical observation that must be
further investigated. Thus, there must be several filters and stimuli in combination
with each other to determine ways to perceive and use resources, which, undoubt-
edly, could be a very interesting research topic.

As for the role of culture, specifically religion, in perceptions and, consequently,
the use of natural resources, some examples related to fauna are highlighted. The
negative perceptions that people associate with snakes, especially human groups
that have a Judeo-Christian influence, are strongly related to the passage of Adam
and Eve through the Garden of Eden, where the serpent is opposed to divine advice
(Alves et al. 2012). This negative association related to snakes can often result in
defensive or preventive reactions resulting in the deaths of these animals. Negative
relationships appear to be so strong in some regions of Brazil that these perceptions
are also extended to amphisbaenids, which are popularly known as blind snakes
because they have a similar body shape to snakes, thus influencing actions taken
against individuals in this group (Fita et al. 2010). An interesting case that rein-
forces this negative perception of people regarding snakes involves the Salvator
merianae (Duméril and Bibron 1839) lizard, which is popularly known in north-
eastern Brazil as “teji” or “teid.” People in a Ceard rural community note that
snakes are an item in the diet of this species (Silva et al. 2014a, b) and often associ-
ate the lizard’s appearance with that of ophidians. Many avoid this animal for food
use, even though it is the most popular lizard for food and medicinal purposes
within traditional communities in several regions of Brazil (Alves et al. 2012). An
opposing example of the assignment of negative perceptions to some animal species
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is related to the Fluvicola nengeta (Linnaeus 1766) bird, which is known in north-
eastern Brazil as “laundress” or “washerwoman.” The bird is popularly believed to
have helped Saint Mary wash the feet of Jesus Christ. The same belief is attributed
to the Motacilla alba (Linnaeus 1758) bird, also known as “washerwoman” by the
people of Galicia, Spain (Farias et al. 2010). Thus, these mythical attributions exert
strong influences on human actions in relation to the aforementioned species (Farias
et al. 2010). In both cases, culture mediates human relations with these animals,
which consequently grants them higher protection, as they are rarely hunted, cap-
tured, or killed. Sacred perception, as well as the negative representation of some
animal species, has been shown to be common in many cultures, influencing actions
taken toward them. In India, the divine assignment attributed to several animal spe-
cies is quite remarkable (Anthwal et al. 2010).

Different decisions related to food resources of both animal or plant origins are
not only strictly mediated by religious factors. A number of motivations are related
to mystical or legendary valuations (Farias et al. 2010), gender or age restrictions,
and other beliefs that stimulate negative or positive actions toward an animal or
plant (Meyer-Rochow 2009). Examples that have been previously shown are asso-
ciations with utilitarian taboos that are expressed in several ways; these taboos can
be defined as social rules, and they are believed to be present in all human societies
(Meyer-Rochow 2009).

Restrictions regarding resource collection areas are also possible. So-called
“sacred areas” are present in different cultures and occur, for example, in many
African regions; these are respected areas with strong cultural meanings that regu-
late access to and obtainment of the desired resources (Bobo et al. 2014). Thus,
these utilitarian taboos are being studied to better understand forms of human/biota
interactions and are important for the conservation of some species given that they
can provide information about factors that influence the choice of one resource over
another. Given the above, it is possible to say that human perceptions associated
with natural resource use must be carefully investigated because results from these
studies may help us to understand the criteria for the selection of certain natural
resources by different cultural groups. Moreover, these factors generally do not act
alone and require comprehension of forces that act together and the different forms
of interactions between people and the biota.

Chart 1. Case Study: Cultural Keystone Species

Some plant and animal species are culturally perceived to be very relevant,
with such pronounced central roles that they are called cultural keystone spe-
cies, which is analogous to the keystone concept in ecology (see Power et al.
1996). These species are understood as cultural system elements, whose func-
tions are essential for the relationships and adaptations of members of a
culture to the environment (Cristancho and Vining 2004) and are also essen-
tial for the formation of cultural identity (Garibaldi and Turner 2004).

(continued)
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However, not all species have such roles in cultures, which is why several
authors have proposed indicators as well as the Culturally Defined Influence
index to those that do (see Cristancho and Vining 2004; Garibaldi and Turner
2004; Assis et al. 2010). A study conducted in extractive communities in an
area of northeastern Brazil, the Araripe region, identified two cultural key-
stone species: Caryocar coriaceum Wittm and Atfalea speciosa Mart ex
Spreng (see Sousa 2014). It was found that these plants are distinguished from
other local botanical system species because they have higher Culturally
Defined Influence values. It was also found that these species have high eco-
nomic importance, and there are such close material and immaterial depen-
dency relationships between studied extractive communities and these cultural
keystone species that they are already rooted in the local way of life. Thus, it
is possible that the cultural practices developed in the community, which in
this case constitute plant resource extraction for commercial purposes, may
determine C. coriaceum and A. speciosa keystone function. Knowing that
these plants play key roles in the way of life of a studied extractive commu-
nity, they can be used as emblematic species to incorporate environmental and
social dimensions and thus act as key elements in the creation of biocultural
conservation strategies related to local sustainable development. Therefore, it
is necessary to combine the preservation of local cultural practices and spe-
cies conservation, contemplating not only the ecological dimension but also
cultural sustainability.
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Biological and Evolutionary Bases of Human
Perception of the Natural Environment

Washington Soares Ferreira Junior, Taline Cristina da Silva,
and Ulysses Paulino Albuquerque

Abstract Perception is the gateway of the human species to the outside world.
However, the concept of human perception may vary in accordance with the per-
spectives of different authors. For ethnobiology, investigation of the factors that
influence perception is important to facilitate our understanding of the attitudes of
human beings in their interactions with the environment. Thus, this chapter will
focus on the biological and evolutionary bases that can explain the multiple percep-
tions of our species in terms of different environments and certain natural resources.
The perception of organoleptic properties and the perception of landscapes will be
used as examples in this discussion. Studies show that the perception of organolep-
tic properties by human groups is important in the recognition of food and medici-
nal plants, and perceptions of landscapes are fundamental to human survival in
different environments.

Interactions between people and the environment may be mediated by the percep-
tions that people have about the natural environment. It has been suggested, for
example, that the actions and attitudes that people have in relation to the environ-
ment are linked to how people perceive this environment (Gelcich et al. 2008;
Wandersee et al. 2012). Human perception is a complex phenomenon that involves
capturing stimuli and environmental information through the sense organs, generat-
ing an internal representation as the result of cognitive mechanisms, and, from that,
assessing the represented information to make judgments, decisions, and choices
(Garling and Golledge 1989). From this complexity, many factors can interfere with
the human perception of the environment, such as sociocultural and biological fac-
tors (Parsons 1991; Korpela et al. 2002; Teka and Vogt 2010). Hence, an assessment
of the factors that explain environmental perception may be important to understand
the actions that people exert on the environment.

Ethnobiology studies have addressed environmental perception, aiming to access
how the interactions of human groups with environmental resources, plants, and

W.S. Ferreira Jtnior, Ph.D. (0<) « T.C. da Silva, Ph.D. « U.P. Albuquerque, Ph.D.
Laboratory of Applied and Theoretical Ethnobiology, Department of Biology,
Federal Rural University of Pernambuco, Rua Dom Manoel de Medeiros,

s/n, Dois Irmaos, Recife 52171-900, Brazil

e-mail: kba.bio@hotmail.com; talinecs @hotmail.com; upa677 @hotmail.com

© Springer International Publishing Switzerland 2016 105
U.P. Albuquerque, R. Alves (eds.), Introduction to Ethnobiology,
DOI 10.1007/978-3-319-28155-1_16


mailto:kba.bio@hotmail.com
mailto:talinecs@hotmail.com
mailto:upa677@hotmail.com

106 W.S. Ferreira Junior et al.

animals can be mediated by the perceptions that people have regarding the charac-
teristics of these resources (Johns 1990; Brett and Heinrich 1998), beyond percep-
tions of the landscape where the resources are located (Silva et al. 2010; Molares
and Ladio 2014). By adding an evolutionary perspective to studies, we can under-
stand how our perception of resources and landscapes has been shaped by our evo-
lutionary past (see Parsons 1991), which provides an understanding of how our
relationship with the environment has evolved. Accordingly, in this chapter, we
present the biological and cultural factors that may mediate the perceptions of peo-
ple regarding environmental resources. For this, we focus on two sets of investiga-
tions that have been important in ethnobiological studies: (1) the selection of
medicinal plants based on the perception of organoleptic properties and (2) the
human perception of different landscapes.

Biological and Evolutionary Bases of Human Perception
Involving the Selection of Environmental Resources

From an ethnobiological perspective, the study of the use of medicinal plants by
different cultures has been important for understanding the role of perception in
human interaction with environmental resources. A number of studies have shown
that the perception of organoleptic properties, such as taste and smell, by human
groups is important in the recognition of plants in medicinal use (Johns 1990; Brett
and Heinrich 1998; Ankli et al. 1999). For example, Ankli et al. (1999) showed that
medicinal plants for Yucatec Maya communities had perceived features of taste and
smell, but plants without medical utility did not present these organoleptic charac-
teristics that are perceived by people. Some evidence has shown that human percep-
tion of the organoleptic properties of plants, such as taste and smell, and their
influence on species selection for medical use have ancient roots in our evolutionary
history (Johns 1990). The importance of recognizing organoleptic properties for
medicinal use for our species leads us to question how the perception of these prop-
erties has evolved. Clues to understand this evolution can be found in studies that
discuss the use of plants by other animals, especially nonhuman primates.

The self-medication behavior of chimpanzees for the treatment of parasitic dis-
eases has similarities with the behavior of human beings (Huffman 2001). For
example, the use of the plant species Vernonia amygdalina Delile for the treatment
of parasitic diseases has been documented in both chimpanzees and different human
groups (Huffman 1997, 2001). In humans, this behavior may have evolved as a
consequence of nervous system improvement in early hominids (Fabrega 1997),
allowing our ancestors to achieve a heightened awareness perception of environ-
mental resources to select foods to increase nutritional benefits and avoid the effects
of potential toxins (Johns 1990). This is reflected in the perception of taste, as there
are innate behaviors associated with our ability to identify specific flavors. For
example, from an evolutionary point of view, a sweet taste is associated with the
recognition of food with compounds that provide energy, and thus, there is an innate
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behavior of acceptance of this taste; however, a bitter taste tends to be avoided
because it can be associated with potential toxins (Hladik et al. 2003; Wooding et al.
2004; Dinehart et al. 2006).

Notwithstanding, our species also associates bitter taste with the potential medic-
inal properties of a plant (see Johns 1990). Often, for toxic resources, there were
improvements in the processing and use of these plants, such as infusions and
decoctions, to minimize adverse effects. Thus, improved knowledge of the use and
processing of medicinal plants was passed between generations, resulting in the
formation of an increasingly complex pharmacopoeia (Johns 1990). In addition to
the processes involved in detoxification, factors such as population growth, change
of lifestyle from nomadic to sedentary, and injuries caused by the threat of predators
and hunting activities may have contributed to the emergence of new diseases in
human groups, in addition to the increase in the incidence of diseases; in conse-
quence, this may have favored the development of a more complex pharmacopoeia
(Huffman 2001; Fabrega 1997).

Moreover, we cannot ignore the role of culture in the human perception of envi-
ronmental resources. In particular, we assume that culture acts to assign meanings
to what we perceive through our senses, such that something mentioned as unpleas-
ant by a culture can be pleasant and desired by another. Hence, a culture typically
provides context and meaning for the expression of innate human behavior in con-
tact with different tastes and smells (Shepard 2004), acting as a filter for innate
responses. For example, plants with a strongly bitter taste are primarily intended for
the treatment of gastrointestinal diseases by the Tzeltal Maya, from Mexico, due to
their wide acceptance within the culture (Brett 1998).

Furthermore, there are certain foods that are extremely tasty for certain cultural
groups, while for others, they cause disgust. For example, fungi are appreciated in
certain human groups in Continental Europe, while English-speaking groups have a
repulsion for them (Lincoff 2010). This may indicate the role of cultural filters in
the sense of taste perception. We have realized that perceptions related to smell and
taste include two simultaneous processes, one biological and another cultural,
related to the interpretation and evaluation of information.

Evolutionary Pressures and Their Role in the Perception
of Landscape

In studies on the perception of landscapes, there is evidence indicating that humans
have a preference for open landscapes compared to closed landscapes, such as dense
forest environments (Parsons 1991; Korpela et al. 2002). For example, in Australia,
American and Australian groups indicate a preference for landscapes with little
vegetation cover instead of forest areas (Kaplan and Herbert 1987). Likewise,
Nigerian groups tend to prefer savanna landscapes instead of forest landscapes
(Falk and Balling 2010).
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These findings can be understood with an evolutionary perspective. According to
the psychoevolutionary model proposed by Roger Ulrich (see Ulrich et al. 1991),
humans drive a rapid and immediate affective response to natural environments
containing elements linked to more open landscapes and the presence of water,
among other factors. This innate affective response may influence the cognitive
assessment of the environment, leading to a preference for open natural landscapes
(Ulrich et al. 1991). The work of Korpela et al. (2002) presented evidence that cor-
roborates the idea that human beings have a quick emotional response directed pri-
marily at natural landscapes compared to urban landscapes. This affective response
occurs approximately 200 milliseconds after the contact between the person and the
environmental figure (Korpela et al. 2002).

One possible explanation for the preference for open natural landscapes suggests
that early hominids selectively responded to savanna settings as a relatively safe
place where food was available (Parsons 1991; Korpela et al. 2002; Hartmann and
Apaolaza-Ibafiez 2010). In Africa, millions of years ago, natural selection acted to
maintain the first hominids in savanna areas, which has left them with a preference
for more open environments (Falk and Balling 2010). In this case, our ancestors did
not have specific skills to live in closed forests, which offer an environment with
strong selective pressure due to the presence of potential predators that can be dif-
ficult to see. This means that today we innately prefer open natural environments.

Nonetheless, people do not always exhibit a preference for more open land-
scapes, suggesting that other factors may interfere with this preference, such as
sociocultural factors (Van den Berg et al. 1998). By studying the landscape prefer-
ences of a human group in Spain, Hartmann and Apaolaza-Ibafiez (2010) found that
the savanna environment (open natural landscapes) was not preferred, unlike other
landscapes of natural environments that are more familiar to the people, which were
most preferred. A study by Van den Berg et al. (1998) showed that different groups
of people who visited a rural area in the northern part of the Netherlands (local resi-
dents, farmers, and visitors) exhibited differences in their assessments of preference
for natural landscapes. These examples suggest that culture may also play an impor-
tant role in human learning with various types of environments. Thus, the prefer-
ence for open landscapes is not only an innate issue: cultural experiences are also
important in human perceptions and preferences (see Hartmann and Apaolaza-
Ibafiez 2010).

Surely, as we consider this discussion, we have realized that our relationship with
nature is very complex and cannot be reduced to mere simplistic explanations that
disregard our evolutionary and cultural history. Thus, we believe that if the argu-
ments already mentioned regarding our preferences in relation to landscape are cor-
rect, there may be an innate human aversion to areas of closed forests, which can
somehow justify the current context of environmental degradation in which we live.
However, this statement is still speculative and must be scientifically tested.

Regardless of this, as a cultural species, we can overcome the pressures imposed
on us by our biological nature. In this case, there are still many questions to be
answered related to the evolution of the human mind and its influence on our land-
scape perceptions. This indicates an instigating research scenario for ethnobiolo-
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gists because understanding the factors associated with human perception of the
environment is important to understand how we appropriate the nature physically,
emotionally, and intellectually.
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Risk Perception
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Abstract Human groups, throughout their history, have always been exposed to
different types of risk, i.e., to potentially unfavorable circumstances. These risk
situations have influenced the relationships of people with the environment and
have been instrumental for the development of strategies for the exploitation of
natural resources, as well as in other aspects of human survival. Practices and beliefs
related to health care, for example, reveal key points in terms of how people per-
ceive the environmental risks to which they are susceptible. In this chapter, we
conceptualize risk perception and discuss how this can be important from a theoreti-
cal and practical point of view in ethnobiological studies.

Risk can be understood as the exposure of a subject to potentially unfavorable cir-
cumstances (Smith et al. 2000). Certain cultural practices, conflicts with other cul-
tures, environmental variations (prolonged droughts, floods), and epidemics can
pose challenges in potentially unfavorable situations, i.e., in risk situations. Knowing
the future consequences of potential risk events currently taking place or those that
may occur in the future is extremely important for the continuation of human popu-
lations in their environments (Sjoberg 2000).

Risk perception can be defined as the set of judgments, feelings, attitudes, and
beliefs of an individual, or a human group, directed to risk assessment (Pidgeon
et al. 1992). The ways in which humans perceive and assess risks can determine the
strategies that will be followed for the use of natural resources, as well as other deci-
sions and judgments that may affect quality of life.
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Fig. 1 Conceptual representation aspects of risk perception

The perception of risk may be assessed by the incidence and severity of risks
(Smith et al. 2000). Incidence measures the proportion of people in a cultural group
that identified a particular source of risk, while severity measures how much this
risk is perceived as serious and capable of affecting quality of life (Quinn et al.
2003). A risk may have high incidence but low severity. Though, high incidence
and severe risks deserve attention, usually because they can be useful for the imple-
mentation of public policies. Thus, the analysis of the incidence and severity of
risks allows the construction of risk maps with different themes and social
contexts.

After presenting the concepts and methods to assess risk perceptions (Fig. 1),
this chapter will briefly deal with how this approach can help us to understand dif-
ferent aspects of the relationships between people and the environment, as well as
the theoretical issues surrounding investigations related to risk perception in ethno-
biological studies.
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Risk Perception and Ethnobiological Studies

We can investigate how social and cultural factors influence the risk perceptions of
people toward the environment. This is key information for two main reasons: (1)
from the theoretical point of view, it allows a greater understanding of the factors
that can lead to variations in the perception of risk involved in interactions between
people and the environment, both between individuals of the same group and
between different human groups, and (2) from a practical perspective, it is important
to understand the actions of people in the face of risk (Peters and Slovic 1996),
contributing to the production of strategies and political actions that minimize pos-
sible threats existing in the interactions between people and the environment
(Oltedal et al. 2004) (Fig. 1).

Practices and beliefs related to health care, for example, reveal key points regard-
ing how people perceive environmental threats to which they are susceptible.
However, perceptions about what a healthy condition is and is not depend on the
values set by a culture. For example, there is not always a correspondence between
diseases identified by biomedicine and health problems recognized by different cul-
tural groups. In this case, several investigations have shown that various human
groups have their own concepts built on health and disease, assigning different
causes to health problems (Hodes 1997; Levin and Browner 2005). For instance, the
causes of local diseases in 50 families of villages in Maharashtra, India, are based
on the seasonal variation of the environment, on deviations between behavior and
social norms, and also on the imbalance of the five elements (earth, water, fire, sky,
and wind), on taboo breaks, and the punishment of evil spirits (Mukherjee 2003).
Two indigenous villages in India have also presented diseases linked to evil spirits
and deities of various kinds, which are the causes of diseases (Jain and Agrawal
2005). The research of Joshi (2000) found a set of beliefs and magical-religious
causes attributed to different diseases in the Jaunsari tribe in the Himalayas. Other
studies show interesting examples of different concepts of health and disease in
human groups (see Herndon et al. 2009; Reyes-Garcia 2010). This means that risk
perceptions involving health problems demonstrate great intercultural variation (see
Douglas 1966).

Within the same human group, socioeconomic factors may affect risk percep-
tions in relation to health. For example, the study of Buster et al. (2012) found that
the perception of the risk of contracting skin cancer may be higher among younger
people, women, among those with higher education levels, and among those with
lower income from the same cultural group. Regarding gender, women in rural
communities in Tanzania perceived the risk of certain diseases differently than men.
Men, for example, indicated diseases linked to livestock to be those with the great-
est increased risk for their quality of life (Quinn et al. 2003). These results may
reflect the different social roles played by men and women in these communities. In
some human groups, women take care of home and children and hold a greater
knowledge of medicinal plants, being responsible for the treatment of diseases in
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the family. Men, meanwhile, often carry out their activities in the field, through
agriculture and livestock management. In this case, it is expected for men to dem-
onstrate a greater risk perception for diseases linked to livestock.

Previous findings have shown that the understanding of risk perception involv-
ing diseases encompasses different factors. If this risk perception is an important
modulating force to determine which practices individuals and groups will adopt in
a given situation, it is very likely that what is recorded today in medical practices of
different cultures (such as the use of medicinal plants and animals of the environ-
ment) results from a much more complex phenomenon than imagined, which also
has consequences for public policies. For example, public health projects become a
problem when they are held without considering the perceptions of risk regarding
diseases that affect people, as these perceptions may vary, and consequently these
variations reflect the search for preventive measures of health care (see Buster et al.
2012). Without dialogue between the parties concerned, it is difficult to identify the
sources of risk that may be the target of public policies to improve the quality of life
of a population.

Access to risk perceptions may also be important for the conservation of natural
resources, as the predispositions that people have to change in some situations are
accessed from the moment they start to see the problem and their willingness to
solve it emerges (Sudimeier-Rieux et al. 2012).

One must keep in mind that perceptions of risk may also vary intraculturally. As
an example, a wide variation was found between the risk perceptions of flooding of
two distinct ethnic groups living on the shores of the same lake in Benin, Africa
(Teka and Vogt 2010). In this region, the group that fishes as its main economic
activity perceived floods in a positive way because, according to the people in this
group, such an environmental phenomenon increased the abundance of fish stocks.
The other group, which performed intensive agricultural activity, regarded the
floods as a major threat. Thus, perceptions of risk may be higher if the consequences
of a particular event affect the availability of important resources for a given group,
demonstrating the importance of utilitarian aspects in perception.

Finally, approaches aimed at accessing risk perception are valuable for the devel-
opment of projects that will cause environmental changes (Meng et al. 2013).
Usually, these projects are based on technical reports that do not take into account
local perceptions (Meng et al. 2013), disregarding the fact that the populations liv-
ing near these areas can provide more detailed information about the possible social
and environmental risks posed by these enterprises. In this case, the formulation of
projects that use local demands and perceptions of risk involving the consequences
of their implementation can increase the chances of these endeavors being success-
ful (Lykke 2000; Xu et al. 2006).



Risk Perception

Chart 1: Case Studies
Rural Nevada and Climate Change: Vulnerability, Beliefs, and Risk
Perception

One way to verify the perception of risk is to access how people perceive
and adapt to changes. The study of Safi et al. (2012) sought to assess how
ranchers and farmers exposed to different levels of vulnerability (measured
by availability and local distribution of water, which is directly affected by
climate change) perceive risks related to climate change. The study adopts the
prediction that the higher the vulnerability, the higher the risk perception.
Respondents were encouraged to classify risks on a scale of one to five
according to their amplitude, from risks that would affect only the individuals
themselves, to the perception of risks that could affect the family, the com-
munity as a whole, other nations, plants and animals, and future generations.
The main results of the study showed that ranchers and farmers perceive cli-
mate change as presenting a low risk to them but realizing that the risks of
climate change are high for plants and animals in the future. In addition, the
degree of vulnerability in which people are exposed to water shortages did not
affect risk perception of climate change.

Attitudes and Risk Perceptions of Stakeholders in a Nuclear Waste Siting
Issue

Nuclear plants generate risks to the environment and consequently for
people living close to such facilities. People possibly affected by the imple-
mentation of a nuclear waste factory were subjected to a study (Sjoberg 2003).
Risk perceptions regarding the implementation of nuclear installations were
thus accessed through extensive research with people who supported the proj-
ect and with those who opposed it, totaling 2,548 respondents. The results
showed that respondents in favor tended to see its risks as high. However,
people who supported the implementation project had extremely opposing
perceptions, considering the facility to be of low risk and high benefit. These
people were also much more likely to firmly embrace extreme statements
about the project they supported and were interested in. The results of this
study illustrate that there is a real risk that people in favor of nuclear installa-
tions do not represent the public’s views well because they are too extreme in
the exposition of their ideas and therefore influential in the process of political
decision-making.
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How and Why Should People Classify Natural
Resources?

Andrésa Suana Argemiro Alves, Lucilene Lima dos Santos,
Washington Soares Ferreira Junior, and Ulysses Paulino Albuquerque

Abstract Folk classification systems consist of a set of concepts that individuals in
a society apply to living beings around them. Much has been investigated regarding
what motivates people to classify biota. One of the ideas that seeks to explain these
relationships, proposed by Brent Berlin, states that systematization obeys universal
cognitive principles that have similarities to scientific classification systems. This
chapter provides a brief introduction to the principles of classification proposed by
Berlin and their contribution to the understanding of folk classification.

Many scientists are motivated to understand how people classify natural resources,
whether they be species or landscapes. This can be observed in several studies (see
Peroni et al. 2007; Oba and Kaitira 2006; Roba and Oba 2009). Interest in resource
classification processes has guided research lines around the world, and we undoubt-
edly consider these investigations throughout the history of ethnobiology to be fun-
damental approaches during certain periods. Scientists willing to investigate these
approaches focused their efforts on so-called folk taxonomies or traditional biologi-
cal classification systems (see Atran and Medin 2008). These systems represent a
set of concepts from members of a society regarding living beings. They represent
the contact of people with the environment that they live in and directly reflect the
level of knowledge that people have of such an environment (Bousquets 1990).
Scientists do not fully agree on the motivations underlying the classification of
nature by the human species. Thus, it can be said that the explanatory scenarios are
dominated by two schools of thought regarding folk classification systems: the utili-
tarian and the intellectualist or cognitive. Considering the former, traditional
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classification systems are strongly influenced by the utilitarian character of the vari-
ous components of the natural world (see Hunn 1992); that is, the resources that are
valuable to people are targets of classification. A great advocate of this school of
thought is the anthropologist Eugene Hunn, a professor at the University of
Washington. In counterpoint to this school of thought is the intellectualist or cogni-
tive theory. It suggests that biological classification systems are governed by intel-
lectual principles through which people classify organisms to satisfy an innate
human need to organize the world around them or merely for curiosity reasons. This
idea has Brent Berlin as its main advocate. Berlin believes that there are similarities
in folk and scientific classification systems. To him, the sense of order developed by
humans obeys cognitive principles reflected in hierarchical patterns relating to pre-
scientific classifications or framed in scientific classification systems.

Folk Taxonomy Principles According to Brent Berlin

Brent Berlin proposed the principles that govern folk biological classification
(Berlin et al. 1973; Berlin 1992). These principles, according to the author, share a
classification standard that can be summarized in nine universal principles (Chart 1).
These principles, in general, state that humans, regardless of where they are and to
which cultural group they belong, classify living beings hierarchically, similar to
scientific taxonomy. In this case, classification systems are structured in inclusion
levels, in which living things are grouped into categories (taxonomic units) that are
hierarchically subordinated to each other. The criteria for naming consist of the use
of contextual meanings based on continuities and discontinuities of natural ele-
ments (Rosaldo 1972). That is, the classification of organisms is based on behavior
and in particular on the characteristics of living things that allow people to recog-
nize, considering differences and similarities, various organisms or other elements
of the natural world.

According to Berlin’s principles, names given to units in each category are
unique, i.e., a unique name is assigned to each category (monomial levels), or cat-
egories are named with a first base word followed by a second word that will dif-
ferentiate individuals included in the immediately previous category (binomial
levels). To demonstrate the logic of this ordering, consider a plant popularly known
in Brazil as “passion fruit,” which will be included in a monomial category. To dif-
ferentiate the various types of “passion fruits,” it is necessary to use a new word that
will be included in a new category subordinate to the former, e.g., “yellow passion
fruit,” “woods passion fruit,” and “acu passion fruit.” In this example, the proximity
assigned by Berlin between folk and scientific classification systems is clear, where
a generic taxon' is added to a specific epithet to distinguish an organism from others
that are related to it.

! According to the International Code of Botanical Nomenclature, any taxonomic unit of any hier-
archy (kingdom, class, order, genus, species, etc.) is understood as taxon (sing.) or taxa (pl.).
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Chart 1: Principles of Folk Classification According to Brent Berlin
(Adapted from Berlin et al. (1973) and Berlin (1992))

1.

In all societies, natural world organisms can be linguistically distinguished
from one another by ordering mechanisms, that is, different degrees of
inclusion.

Taxa involved in folk classification criteria are included in categories
defined from linguistic factors, not exceeding more than five categories.
Thus, when considering a systematic ordering, folk classification systems
are similar to scientific classification systems. Ethnobiological classifica-
tion categories are unique beginner, life-form, generic, specific, and vari-
etal. In addition to the abovementioned categories, in some cases, the
existence of a sixth category, called intermediate, is possible.

The categories of folk classification systems follow a hierarchical order in
which taxa included in each of them are mutually exclusive, with the
exception of the unique beginner, which consists of a single member, for
example, a plant.

In all languages, classification systems follow degrees of inclusion.
However, some of the ordinated elements may not be present, thus allocat-
ing the category from a lower level to an immediate superior level.

Taxa belonging to the unique beginner category are not linguistically cat-
egorized by a single habitual expression. This category includes names
such as plant and animal and is considered the most inclusive taxon and
therefore is rarely named.

The life-form category includes few taxa, whose naming consists of lin-
guistic expressions derived from primary lexemes; the faxa consist of a
single word, e.g., tree, grass, fish, and insect.

The generic category is usually included in the life-form category. The
number of generic members is higher than that found in other categories.
Such importance is due to morphological characteristics and/or economic
importance. The generic is still considered the basic category for folk clas-
sification systems, as it presents a greater psychological salience and is
among the first faxa learned by children.

Taxa belonging to the specific and varietal categories are less numerous
than generic faxa, which appear in small groups. Specific faxa can be dif-
ferentiated from faxa related to variety by a few characteristics, which are,
in general, voiced.

Intermediate faxa appear as members of the intermediate category and are
usually included in the generic level, being rare in folk taxonomy and also
rarely named, leading Berlin et al. (1968) to refer to such members as “hid-
den categories.”
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From Berlin’s work, several studies have emerged to investigate whether there is
in fact a cognitive pattern that follows Berlin’s principles in terms of the way in
which people identify, classify, and name the biota. Most of the research has been
conducted to understand how we name living things, although there are some works
that deal with local landscape classification, such as Oba and Kaitira (2006), Roba
and Oba (2009), and Krohmer (2010). Based on this, it has been observed that
humans possess identification and classification patterns that match what was pro-
posed by Brent Berlin. For example, for Itzaj Mayans living in the village of San
José, Guatemala, the generic name squirrel (ku’uk) has as a specific the red squirrel
(chdk ku’uk) and as subspecifics the female red squirrel (chdk ku’uk uch’upal) and
the male red squirrel (chdk ku’uk uxib’al) (Coley et al. 1997). In this naming struc-
ture, squirrels belong to a group identified by a generic category and are distin-
guished from each other by epithets, suggesting that people seek to hierarchically
classify organisms. This form of classification is close to the scientific taxonomy,
i.e., living things are grouped in hierarchically organized categories based on per-
ceived characteristics.

The classification of living beings with consideration to their biological charac-
teristics, such as morphology and life-form, has been observed in some research.
Examples can be found in several studies developed in Brazil, given that this region
was strongly influenced by Berlinean ideas, as seen in the works of Mourdo and
Montenegro (2006) and Souza and Begossi (2007). Additionally, in the semiarid
northeastern region in Brazil, hunters define a mammal as “any animal that has a
habit of feeding their young with milk” (Mourdo et al. 2006:4). This is a classifica-
tion criterion purely based on organic descriptors, wherein the group’s life-form is
recognized by people observing animals that suck or have mammary glands.

Another focus to which researchers have been drawn aims to verify the role of
the generic category as a base or a core of folk classification. According to Brent
Berlin et al. (1973), generic categories are the most important in folk classifications
because they group organisms according to features that are easily visible (morphol-
ogy, habits), requiring very detailed observations to be perceived. In this case, it
would be expected that the initial category for classification would be the generic.
For example, when asking people to classify a group of organisms, they would first
indicate the generic name of each organism (“lion,” “anteater,” etc.), and, from that,
they would organize higher levels of generic categories (life-forms and kingdom)
and lower levels of categories (specific and varietal). Moreover, people make a large
number of generalizations or inductive inferences in generic categories when con-
sidering the characteristics of living things (Coley et al. 1997). For example, when
observing the characteristics of a determined number of fish, humans can make
generalizations such as “all fish have scales” even without observing all the fish in
the region. This is because generic categories group organisms that share visible
characteristics, which facilitates inductive inferences.

This information reinforces the idea that the generic category is basal for folk
classifications, given that inductive inferences that constitute the basis for the devel-
opment of classification systems are made from it (Coley et al. 1997). Furthermore,
the information presented highlights naming standards related to a hierarchical
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classification and to criteria based on morphological characteristics for the classifi-
cation of living things. However, a more careful analysis does leave aside the idea
that perhaps these findings are merely artifacts of the collection procedure or the
interpretation of data, which forces an adaptation of the findings to the principles
formulated by Berlin. Much criticism has been directed to the universality of
Berlin’s principles, such as suggesting that this system facilitates a close relation-
ship between folk and scientific classifications, as well as structural similarities with
distinct culture systems (see Boster 2005). Thus, such criticism has led several
researchers to develop alternative visions to understand folk classifications.
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Alternative Views of Folk Classification

Washington Soares Ferreira Junior, Paulo Henrique Santos Gongalves,
Reinaldo Farias Paiva de Lucena, and Ulysses Paulino Albuquerque

Abstract Brent Berlin suggested general and universal principles of classification
and nomenclature for living beings, which have been undertaken by different
researchers. However, some scientists have put forth a set of evidence that does not
corroborate some of the Berlin principles. They suggest that classifications exhibit
characteristics that can vary in different cultures, without following universal prin-
ciples. Thus, criticism of the universal principles of folk taxonomy has emerged,
showing that different cultures and societies use different cognitive schemes to clas-
sify living beings, without adherence to the plan devised by Berlin. Researchers are
proposing competing ideas to the universal principles to better understand how dif-
ferent human groups classify living beings. Thus, the major criticisms of Berlin’s
folk classification model will be presented in this chapter, as well as discussion of
an alternative proposal to understand folk classification and current advances in
studies on this topic.
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Ethnobiological investigations of folk classification systems have primarily been
carried out from the intellectualist point of view, i.e., with consideration of the fact
that these systems reflect an intellectual or cognitive process of understanding the
world, motivated by an innate interest in classifying environmental items (Hunn
1982). Criticism has been levied against the intellectualist approach, which has led
to relativization of the idea that folk classification follows universal principles, such
as those proposed by Brent Berlin (Berlin 1992).

While the intellectualist approach has been profitable, as it facilitated perceptual,
cognitive, and linguistic processes underlying the understanding of natural catego-
rization systems, the observation that classification of the natural world can also
have a utility aspect has also been suggested (utilitarian approach). For example,
there are evidences that folk classification systems can be motivated by organisms
of cultural significance (Hunn 1982; Lopez et al. 1997). In this sense, this chapter
presents some of the main criticisms directed at the Berlin universal principles
within the intellectualist approach. Furthermore, an alternative proposal to folk
classification understanding is discussed, and some current developments involving
connections between traditional and scientific knowledge are highlighted.

Main Criticisms of Brent Berlin’s Folk Classification Model

First Criticism: There Are Not Always Similarities Between Folk
and Scientific Taxonomies

Scientists have observed that there is often a strong analogy between folk classifica-
tion and scientific classification. This proximity between the two systems can occur
due to the use of similar classification criteria, as a base classification criterion for
both systems is the biological characteristics of living beings (morphology and
behavior, among others). However, some studies generated findings that go against
this idea. A study investigating local perceptions in the Puget Sound, Washington,
noted that people grouped certain marine species without any analogy to scientific
taxonomy. For example, two species of fish belonging to different orders, according
to scientific taxonomy, were grouped in the same category (Beaudreau et al. 2011).
There are also cases where resources identified in folk taxonomy as distinct may
belong to the same scientific species (Kakudidi 2004; Jinxiu et al. 2004). In villages
of Yunnan Province, China, a given plant species was identified by residents as two
different types (Jinxiu et al. 2004). Thus, people also classity living beings based on
different criteria from those found in the scientific taxonomy.

According to Berlin’s model, one of the features that folk and scientific classifi-
cations share is the grouping of living beings into hierarchical categories (Atran
1998). In each categorization level (kingdom, life-form, generic, and specific), there
is the grouping of organisms that share a number of characteristics, mainly biologi-
cal. African-American groups living on the Pacific Coast of Choc6, Colombia, rec-
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ognize certain plants that are named by the local term “cargadero,” of which there
are the following types: the “cargadero pita” (Guatteria amplifolia Triana and
Planch.) and the “cargadero negro” (Guatteria chrysopetala (Steud.) Miq.) (see
Galeano 2000). Therefore, hierarchically, “cargadero” may represent a higher level,
and “cargadero pita” and “cargadero negro” may represent a lower level in the local
classification hierarchical structure. However, this structure cannot be always veri-
fied. The classification by artisanal fishers from Mamanguape River, Paraiba, dem-
onstrates several generic nomenclatures in fish families, such as the catfish family
and sardine family, in which fishermen group fish according to their cultural and
economic importance (Mourdo and Nordi 2002). The authors suggest that there is
no catfish family hierarchical subcategorization that groups them based on common
biological attributes, as this family is based on cultural and economic criteria. Thus,
if these generics are not formed by living beings that share certain biological attri-
butes, it is possible to say that folk classification does not resemble scientific
classification.

Second Criticism: The Biological Attributes of Living Beings
Are Not Always Criteria for the Basis of Local Folk
Classification

Differences between folk and scientific classification systems observed by some
authors lead to the deeper investigation of what other criteria humans take into
account to classify natural resources. From a utilitarian point of view, Hunn (1982)
refers to residual categories, which refer to groups comprising a series of organisms
that are unimportant for a human group. For example, North American Sahaptin
call several herbaceous plant species that are not important from a utilitarian point
of view “just a grass” or “just a flower.” However, useful grasses and flowers have
several names and are not considered within these broader categories (Hunn 1982).

Another interesting example is observed with the Itzaj Mayans, who distinguish
two types of mahogany, red and white mahogany. When observing both types, there
are no differences in color, as red mahogany is as red as white mahogany. The
mahogany distinction occurs based on the benefit that they provide for the popula-
tion because red mahogany produces deeper grains that are preferred over those of
white mahogany. For Mayans, red is usually associated with winds that bring rain
and kindness and white with winds that bring disappointment (Atran 1998). This
explains the distinction between the two mahoganies and, moreover, shows that
classification is not always associated with apparent characteristics of living beings
(once it was possible to expect that plant color would be an important criterion to
differentiate mahogany) and that the cultural context can be very important for clas-
sification (Atran 1998). Because of this situation, it was noticed that people follow
their own classificatory logic. In this case, it goes against the logic provided by
Berlin.
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Third Criticism: Folk Classifications May Vary
Between and Within the Same Human Group

There is a body of evidence that reinforces the notion that sociocultural characteris-
tics can play important roles in folk classifications. Local classification of mammals
by a group consisting of Americans living in industrialized regions and another
classification generated by people from the traditional Itzaj-Maya region have
allowed us to observe that, although there are similarities between the two classifi-
cations, there are distinctions between the two groups, such as higher organism
differentiation in Itzaj-Maya taxonomy (Lopez et al. 1997). This suggests that clas-
sifications vary between different human groups.

Folk taxonomy variations may also be observed within a human group. Folk
taxonomies are related to local perceptions of biological resources in the environ-
ment (Atran 1998). In this sense, organism classification may differ, as there are
people who perceive differences between resources, which may be associated with
different factors (Boster 1986; Lopez et al. 1997). Cassava (Manihot esculenta)
identification and classification by the Aguaruna Jivaro tribe in Peru differ depend-
ing on gender (Boster 1986). Women are responsible for taking care of cassava
plantations in this group, i.e., to plant, collect, and select new cassava varieties.
Men, in turn, open new cassava planting areas but do not plant or maintain planta-
tions. Women provided greater detail for the identification and classification of
varieties, in addition to indicating a higher number of cassava varieties than men,
making them subject matter experts (Boster 1986). Sociocultural factors may play
important roles in folk classification variations within the same group.

Alternative Proposal to Folk Classification

Different authors have proposed approximations between universalist and utilitar-
ian approaches in the same classification model (see Clément 1995; Atran 1998).
The use of approximations notes the need to identify which folk classification
aspects occur in all human groups, i.e., which are intrinsic to human categorizations
(universal characteristics) and which aspects are inherent and important to a given
culture, in the sense that cultural characteristics influence classification (utilitarian
approach) (Lépez et al. 1997).

One proposal was presented by Scott Atran, which indicated that generics (based
on Berlin’s classification) express folk classification universality, as all cultures
group animal and plant categories into generics as an automatic and innate human
process. When people observe an unknown organism with which they had no previ-
ous experience, they will associate it with the generic that this organism resembles,
as part of an analogy association process (Atran 1998). However, what differenti-
ates a generic into specifics and varieties depends on its cultural importance. Culture
can play an important role in generic differentiation folk classification. Previously
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discussed examples of cassava identification and classification by Aguaruna (Boster
1986) and the differentiation between white and red mahogany by Itzaj (Atran
1998) show that if species do not play an important role in the routine of people in
a region, there is no need for subdifferentiation, restricting the species to generic
classification; this is because possible subdifferentiation criteria, such as morpho-
logical and utilitarian distinction criteria, among others, are not apparent to people.

Genomic Ethnobotany: The Interface Between Traditional
Knowledge and Scientific Knowledge

A more recent approach in folk classification studies refers to what Newmaster and
Ragupathy (2010) name genomic ethnobotany, which consists of comparing tradi-
tional knowledge and scientific knowledge (morphological and molecular systemat-
ics) to better understand biological diversity. Investigations that use this approach
seek, among other objectives, to access the role of folk classification in cryptic
species recognition (species that are difficult to distinguish by morphological char-
acteristics but are accessed through DNA assessment). Some studies show that
people can recognize generic variations in species with great cultural importance
that are difficult to distinguish by morphological systematics. Such variations are
supported by molecular systematics (Newmaster and Ragupathy 2009, 2010). For
example, Newmaster and Ragupathy’s (2010) research showed that two human
groups in India recognized plant species through their classification that were only
identified by means of DNA analysis and not only by assessing plant morphology
(morphological systematics).

Another study conducted in India expressed the high degree of folk classification
refinement in terms of rating species of high cultural importance when compared
with morphological and molecular systematics. Maloles et al. (2011) investigated
the folk classification of Malayali farmers in India as well as molecular and mor-
phological systematics to identify possible variations in minor millets (grasses char-
acterized by short and slender stems and small grains that have the remarkable
ability to survive severe droughts). While molecular systematics results indicated
five distinct taxa without intraspecific variation, morphological systematics indi-
cated 16 taxa, including intraspecific variations. Malayali farmers, in turn, recog-
nized 19 “ethnotaxa” (mostly corresponding to morphological systematics),
including intraspecific variations that morphological systematics has not recog-
nized. According to the authors, this more detailed Malayali farmer classification
took into consideration morphological, ecological, sensory, and utilitarian charac-
teristics. Possibly, such detailed intraspecific variations were not recognized by
molecular systematics because variations perceived by people were not associated
with differences in molecular markers. These findings show that there are still gaps
that must be filled to understand the various criteria that people rely on to classify
environmental resources, which is an important point for investigation in future
research.
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Washington Soares Ferreira Junior, Paulo Henrique Santos Gongalves,
and Ulysses Paulino Albuquerque

Abstract Fungi have played a very important role throughout the history of man-
kind and have been used in different ways, such as for nutrition, medicine, and
religion. Several human groups have used fungi to develop the fermentation process
and improve production techniques for foods, condiments, and fermented bever-
ages, such as beers and wines. A discussion of the degree of affinity that different
human groups have for fungi will be presented, as well as several ways in which
humans have appropriated these organisms.

When considering the importance of fungi to several human cultures, both myco-
philic and mycophobic groups can be recognized (Mapes et al. 2002). Mycophilic
societies or groups recognize and employ different fungi species for multiple uses.
In turn, mycophobic societies or groups recognize and identify fungi but do not use
them due to fear, usually associating them with danger (Lincoff 2010). For these
societies, fungi are seen as negative information catalysts that cause nausea and
anxiety (Mapes et al. 2002).

There are human groups in Continental Europe that are recognized as myco-
philic, and there are many mycophobic groups in English-speaking and Asian coun-
tries (Lincoff 2010). The distribution of mycophilic and mycophobic societies may
be related to historical human migration events. In the United States, for example,
where most of the population is mycophobic, European immigrant communities are
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considered mycophilic. In countries that are home to British colonies, such as India,
there is a tendency to maintain the mycophobic standard (Lincoff 2010). This
reflects how culture can modulate the relationship of the human species with fungi.
However, it is not always easy to identify groups that are mycophilic or mycopho-
bic (see Yanim-Pasternak 2011). Some researchers suggest that mycophilia and
mycophobia are complex phenomena that can be influenced by several factors (Mapes
et al. 2002; Peintner et al. 2013; Ruan-Soto et al. 2013). A survey conducted in
Chiapas, Mexico, for example, showed that people’s attitudes toward fungi may be
located within a mycophilia-mycophobia gradient, suggesting that it is very difficult
to classify a human group as entirely mycophilic or mycophobic (Ruan-Soto et al.
2013). Researchers observed that people have intermediate mycophilia-mycophobia
gradient degrees, with few people having extreme mycophilic or mycophobic degree
attitudes (Ruan-Soto et al. 2013). This means that mycophilic and mycophobic atti-
tudes should not be necessarily thought of as mutually exclusive categories. It was
also noted that sociocultural factors (ethnicity, occupation, and gender) interfere with
people’s degree of mycophilia (Ruan-Soto et al. 2013). However, other researchers
have suggested that environmental factors (such as an environmental variation gradi-
ent) can also influence mycophilic and mycophobic attitudes (Mapes et al. 2002).

Fungi and Their Uses

Traditional Fermented Foods and Beverages

Certainly, one of the most important uses of fungi among human populations is in the
production of food and fermented drinks, although bacteria are also part of the micro-
biota in these processes. According to the FAO (2011), small-scale traditional fermen-
tation technologies contribute to the promotion of food security for millions of people
worldwide, especially in Africa, Asia, and Latin America. Moreover, it has been
observed that people recognize fermented foods and beverages as crucial elements of
their cultures, as they are unique expressions of local cuisine (Séukand et al. 2015).

Despite the development of industrial fermentation technologies, rural and indig-
enous populations from different regions of the world also ingest traditional fer-
mented foods, such as staple foods. The most common of these are breads and other
types of pasta prepared from cereals such as wheat, corn, rye, and barley (Almeida
and Pais 1996; Nout 2009). Typically, these food production fermentation processes
are accomplished by substrates that are naturally present in the microbiota or with
food that already contains the inoculated fermentative microbiota, which usually
consists of lactobacilli and yeasts (Almeida and Pais 1996; Nout 2009). In some
cases, fermented foods are used as a meat substitute, as is the case with “tempeh,” a
pasta composed of soybean seeds fermented by Rhizopus genus fungi, which is
widely consumed in Indonesia (Nout and Kiers 2005).

Another traditional fermentation technique with widespread use is condiment
preparation, such as vinegar and sauces, aiming at improving food organoleptic char-
acteristics (FAO 2011). Traditional vinegar production can utilize different sub-
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strates, such as wine, molasses, honey, whey, potato, sugar beet, and cereals (Johnston
and Gaas 2006). The traditional vinegar production process may involve a long fer-
mentation period; for example, Shanxi aged vinegar production (vinegar prepared
from cereals and widely used in North China) consists of approximately 30 days of
cereal fermentation in two steps: (a) saccharification and an alcoholic fermentation
period of up to 18 days (performed by filamentous fungi and yeasts that are naturally
present in the substrates) and (b) nine days of acetic fermentation (performed by
acetobacteria derived from a previously prepared product) (Wu et al. 2012).

Regarding traditional fermented beverages, the most popular are beers and
wines, which differ in terms of preparation method. Beer preparation consists of
malting (soaking, germinating, and sun drying), followed by brewing (grinding,
cooking, and filtration) and fermentation, while wine preparation usually consists of
fruit juice fermentation (FAO 2011). These drinks play important cultural roles in
many local populations, as they are used in festivities, weddings, religious rituals,
and funerals (Saikia et al. 2007). Some of these beverages also have significant
nutritional value, as the fermentation process may result in vitamin production and
increased nutrient bioavailability, such as iron and phosphorus (Chaves-Lopez et al.
2014). In addition, the moderate consumption of traditional beverages can have
other effects, such as a relaxation after performing jobs that require a great deal of
effort (Bhuyan and Baishya 2013).

As aresult of fermentation technologies, some studies provide evidence that the
diversity of certain Saccharomyces cerevisiae strains has been heavily influenced by
human action through the domestication of plants used for the preparation of fer-
mented foods and beverages (Fay and Benavides 2005; Legras et al. 2007). For
example, in a phylogenetic study of S. cerevisiae strains, Legras et al. (2007)
observed that the earliest grape wine-producing strains were likely from regions
close to ancient Mesopotamia (where this practice potentially arose) and that genetic
differences between European strains are correlated with historical human migra-
tion events involving wine-producing grapes.

Macroscopic Fungi Use

Fungi are extensively used for their medicinal and magical-religious properties.
Many cultures use fungi with hallucinogenic properties. The ingestion of hallucino-
genic mushrooms leads to changes in individual perception, such as changes in vision
and hearing, which are interpreted by many cultures as contact with the spirit world
(Schultes and Hofmann 1993). By observing this phenomenon in different cultures,
Robert Wasson coined the term entheogen to designate resources or substances that
allow the connection of people with god (Wasson et al. 1992). In entheogenic cul-
tures, fungi act as mediators between the spiritual world and the human world.
From the pharmacological point of view, the hallucinogenic effects of fungi can
be attributed to chemical substances with psychoactive properties that act on the
central nervous system. Some of these substances have been isolated in laboratory,
such as psilocin and psilocybin, which are responsible for the psychoactive activity
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of the Psilocybe genus (Gartz et al. 1994). Muscimol and ibotenic acid compounds
have been isolated from Amanita muscaria (L.) Lam. fungus, which causes halluci-
nogenic effects in people who ingest the mushroom (Satora et al. 2005).

In traditional medicine, fungi are employed for the treatment of several diseases
in human groups that are considered mycophilic (Akpaja et al. 2005). Cordyceps
genus, for example, has been used throughout traditional Chinese medicine history
in the treatment of respiratory, kidney, heart, and liver diseases, in addition to
immune disorders (Holliday and Cleaver 2008; Khan et al. 2010). Fungi have an
important history as antibiotics since the discovery of penicillin in 1927. In addi-
tion, they possess mutagenic compounds and substances identified to exert antitu-
mor activity in the laboratory (Wainwright 2008; Aly et al. 2011).

The use of fungi as food is also significant. Historically, fungi have been used as
edibles in China, Italy, Mexico, Turkey, and Central and South Africa (Boa 2004).
Approximately 1000 species have already been reported to be edible and are con-
sumed and marketed in countries on every continent of the planet (Boa 2004).
Mushrooms are primarily used for food by the Bini language people in a rural com-
munity in Southern Nigeria; for example, approximately 90 % of people in this com-
munity consume fungi as food, while 21.6 % use it for medicinal purposes (Akpaja
et al. 2005). Most of these people consume fungi as food based on the following cri-
teria: taste, use as a meat substitute, and nutritional qualities. From a nutritional stand-
point, fungi are important for health due to the presence of protein in their composition
and being rich in vitamins, minerals (Lincoff 2010), and energy supplies (see Table 1).

Table1 Chemical composition and energy value of certain fungi species that are used as important
sources of food in different regions of the world

Species Total fat Crude protein | Carbohydrates | Total sugars | Energy
Agaricus arvensis Schaeff. | 0.14+0.00 | 2.87+0.19 1.91+0.24 0.35+0.01 20.38+1.71
Auricularia auricula - 8.9 - - 2.88

(Bull.) Quél.

Boletus aureus Schaeff. 4.47+0.02 |27.17+0.15 62.10+0.10 - -

Hericium erinaceus 1.75+0.27 | 15.40+0.38 79.36+0.33 23.63+0.94 | 394.79+0.95
(Bull.) Pers.

Lactarius deliciosus 0.22+0.00 |2.96+0.04 6.26+0.15 1.63+0.01 38.86+0.75
(L.) Gray

Lentinus edodes (Berk.) 1.01+0.10 | 12.76+0.24 81.94+0.40 38.31+1.01 |387.89+0.26
Pegler

Leucopaxillus giganteus 0.41+0.02 |3.40+0.01 3.11+£0.21 0.64+0.00 |29.73+£1.05
(Sowerby) Singer

Sarcodon imbricatus 0.09+0.01 |2.35+0.02 3.38+0.03 1.89+0.01 23.73+0.28
(L.) P. Karst.

Tricholoma portentosum 0.38+0.02 |2.12+0.08 3.64+0.16 1.53+0.03 |26.46+1.14
(Fr.) Quél.

Xerocomus badius Quél. 4.22+0.03 | 8.08+0.14 80.38+0.15 11.77+0.03 | 391.83+0.04

Energy component values are represented by the kcal/100 g unit. Remaining component values are
represented by the g/100 g unit

Table information is based on Aletor (1995), Boas (2004), Barros et al. (2007), Ouzouni et al.
(2009), Carneiro et al. (2013), and Heleno et al. (2015a,b)
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Given their medicinal, food, and magical-religious importance in the histories of
different societies, in addition to their importance in biomedicine development,
fungi are important components in ethnobiological studies that try to understand the
relationships between people and these uses, both in the past and in the present.
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Food Plants

Viviany Teixeira do Nascimento, Leticia Zendbia de Oliveira Campos,
and Ulysses Paulino Albuquerque

Abstract Food plants are characterized as having one or more parts that can be
used in human food. In this group, there are nonconventional food plants that were
for decades the main resources used by hunter-gatherer people. Although many of
these species are common, their uses are currently neglected, even by human popu-
lations living in direct contact with native vegetation and developing subsistence
practices. In this chapter, we elucidate the important contributions of nonconven-
tional food plants in the diets of human populations over time. We will also high-
light the factors that influence the selection of food plants that are used by different
communities around the world. Finally, we discuss strategies for the dissemination
and popularization of these species.

We will adopt the term “nonconventional food plants” to refer to both species con-
sidered as weeds or invasive and wild plants, generically called “bush plants,” a type
of genetic resource with potential food uses that often go unexplored (Kinupp and
Barros 2007). These foods, which were essential in maintaining the food security of
hunter-gatherer communities (Jaenicke and Hoschele-Zeledon 2006), are now vir-
tually unexplored. This fact has been evidenced by recent studies that record an
exacerbated loss of knowledge regarding nonconventional food plants, even when
known are neglected (Nascimento et al. 2012; Cruz et al. 2013).

The decrease in the use and therefore in the knowledge of nonconventional food
plants is the result of the influence of various factors, such as improvements to
people’s quality of life, ease of access to exotic plants and industrial products, and
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migration to urban centers, which restricts contact with species present in the
regions where people live (Ladio and Rapoport 2002; Criz et al. 2013). Another
aggravating factor is that, in many places, these plants are used in emergencies
(famine foods), i.e., they are only used when there is a shortage of resources
(Nascimento et al. 2012).

Nonconventional Food Plants in Human Food

The human species can obtain its food both from cultivated plants, some from
a continuous process of domestication and from spontaneous plant populations.
These plants are incorporated into several livelihood strategies of rural people,
whether they are shepherds, farmers, or hunter-gatherers (Bell 1995). However, for
the majority of the world’s population, despite having at its disposal a wide range of
species whose fruits, leaves, roots, flowers, stems, and seeds can be used for food
diversification, in practice, very few species are consumed. When the use of these
food plants, which are usually treated as nonconventional, is reported, it is usually
restricted to a crop shortage; their harvest is primarily associated with women and
children and is rarely mentioned as being important to complement family income
(Grosskinsky and Gullick 2001; Ladio and Rapoport 2002).

Nevertheless, spontaneous food plants occupy different roles in the lives of the
people who use them. They are primary characterized as complementary, seasonal,
and intended for risk reduction (Bruce 1996):

¢ Complementary role: Resources that play this role help to complement diets
based on agricultural productivity, providing essential nutrients and contributing
to the global nutritional quality of food. The consumption of forest foods can
also diversify the daily menu and consequently increase the amount of food
consumed.

* Seasonal role: In this case, plants cover seasonal shortages of food because they
can produce food even in the hardest seasons, a common situation in regions
where productivity depends on the seasons. This happens, for example, with
Spondias tuberosa L. (“umbu’), which fruits in the dry season due to the pres-
ence of water reserves in underground organs (Lins-Neto et al. 2010).

* Risk reduction role: Vegetation areas represent a reserve of food during the dry
season or other emergency periods during which agricultural productivity is
reduced to a minimum or even disappears. In this context, roots are more impor-
tant than fruits because they have a greater amount of calories and are more
resistant. Native species that assume this role have characteristics that are differ-
ent from those exploited during other periods of time. This is because, despite
having considerable energy content, they usually are difficult to prepare or are
associated with other negative factors, such as difficulty in collection. Due to
these characteristics, this type of food is often referred to in the literature as
“starvation food,” “emergency food,” or “famine food.” Nevertheless, these
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resources have a major advantage in that they persist in the environment in
situations where most plants do not survive, which is possible only due to the
biological characteristics of a given species. For example, in situations where
a lack of water is a limiting factor for traditional crops, the major emergency
foods are xerophytes that are resistant to this factor, such as those belonging to
the family Cactaceae. When the limiting factor is predation, the most resistant
species are those that possess biochemical and structural defenses, such as thorns
or certain chemical compounds that reduce palatability, and thus face a high
probability of becoming emergency food (Minnis 2000). An example that illus-
trates emergency food is Dioscorea dumetorum (Kunth) Pax, a type of tuber
consumed in Africa. Its inappropriate use can cause death within hours because
its toxic active ingredient, dioscorin, paralyzes the nervous system. However,
dioscorin is water soluble and can be removed by a washing process that can last
up to 3 days (Irvine 1952).

Factors Affecting Use and Selection

Peoples who use nonconventional food plants employ various criteria for selecting
them. However, the factors that can explain the use of these food resources are still
poorly studied because they are difficult to measure. The first hypothesis that can
explain the preference for one resource over another is taste. Taste can be pleasing
or not pleasing and may alone lead to the approval or discrimination of a food plant
(Ghirardini et al. 2007).

The availability and abundance of a species can also affect its selection and use.
For example, in suburban communities in Bariloche, Argentina, the consumption of
some plants is restricted to certain periods of the year due to the availability of the
consumed part, for example, the fruit (Ladio and Rapoport 2002).

Another factor to be considered is the proximity of human settlements to areas of
species collection. People often travel great distances in search of certain foods
when the cost-benefit is satisfactory. This can be explained by the optimal foraging
theory (OFT), which adopts the premise that the effort (energy expenditure) to pur-
sue a particular resource is directly proportional to the benefit of having it. Regarding
food plants, the benefit is the high calorific value of certain foods (MacArthur and
Pianka 1966). The OFT can also be applied to the time it takes to prepare certain
foods and their energy value.

Difficult access to green areas in which plants are available can also interfere
with the consumption of these resources. In semiarid regions of Africa, for example,
forest management by public institutions has often reduced the access of local pop-
ulations to wild food resources (FAO 2011). Despite territorial control being in the
hands of the government or private owners, restricted access to nonconventional
food resources tends to exert negative effects on diet, especially for the most vulner-
able human populations (FAO 2011).
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The decline in the consumption of such plants can also be related to the social
stigma attached to certain species because consuming them is considered a symbol
of poverty. This happens, for example, with Syagrus cearensis Noblick, a native
palm found in northeast of Brazil, whose high-calorie fruits (=400 cal/100 g) are
underutilized by local people (Nascimento et al. 2011). In this region, the habit of
eating certain cultivated species (such as Phaseolus vulgaris L. and Zea mays L.),
usually bought in the local market, is synonymous with modernity, convenience,
and social status. Replacing the usual collection of grown nonconventional food
plants with exotic plants has become even more common with government incen-
tives that have subsidized the purchase of these foods (see Rapoport et al. 1998).

Another issue that may be related to not using a resource as food consists of local
taboos. Taboos are part of everyday life and determine how different natural
resources are used. These taboos, in a way, act by regulating access to and consump-
tion of these resources by certain individuals within the same society. In Ethiopia,
many food taboos are imposed by religious practices that do not allow the use of
plants or wildlife, thereby reducing the variety of food available to people during
times of food shortage. An example of this is what has happened to certain species
belonging to the genera Amaranthus and Solanium, which had demonstrated pro-
duction potential but whose consumption was discouraged at the expense of tradi-
tional crops (Guinand and Lemessa 2001).

Despite the abovementioned issues, some authors argue that the main factor that
leads to the non-utilization of nonconventional food plants is ignorance. Many peo-
ple are surprised when they discover that certain species that they considered
“weeds” can be consumed (Rapoport et al. 1998).

Strategies for Knowledge Dissemination and Popularization

Thus, the solution to modify the panoramic decline of knowledge, above all in terms
of nonconventional food plants, is not a simple measure. This solution may involve
actions such as the inclusion of information regarding practices and traditional val-
ues of local people in the school curriculum, which may encourage the appreciation
and use of these species (Reyes-Garcia et al. 2010; Cruz-Garcia and Howard 2013).
In this context, the inclusion of some local species in the daily diet at school can
help to break taboos. Therefore, it is necessary to encourage studies on nutritional
value of these species.

A species that fits this situation is Sideroxylon obtusifolium (Humb. ex Roem. &
Schult.) T.D. Penn., popularly known as “quixaba” or “quixabeira” in the northeast of
Brazil. The pulp of its fruit has approximately 28 g of carbohydrates and a caloric value
higher than 200 cal in 100 g (Nascimento et al. 2011). Table 1 shows other nonconven-
tional edible species, often neglected, that may be introduced into the daily diets.

The importance of the species presented in Table 1 for the feeding of people can
be understood if we consider, for example, the daily protein requirement of a male
teenager: 52 g per day (Giannini 2007). Therefore, we can infer that the daily
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Table 1 Nutritional content of edible parts of nonconventional food plants typical of the Caatinga
(seasonal dry forest) region in the northeast of Brazil (adapted from Nascimento et al. 2011)

Analyzed | Protein Lipid Carbohydrate | TCV
Species part (g/100g) |(g/100g) |(g/100 g) (kcal/100 g)
Cereus jamacaru DC Fruit 1.8 1.98 9.76 64.06
Psidium schenckianum Fruit 1.64 1.36 26.60 125.20
Kiaersk.
Pilosocereus gounellei Fruit 2.65 3.16 15.83 102.36
(F.A.C. Weber) Byles &
G.D. Rowley
Pilosocereus Fruit 2.10 2.66 8.72 67.22
pachycladus F. Ritter
Pilosocereus Central 0.25 0.53 475 24.77
pachycladus F. Ritter core
Sideroxylon Fruit 2.86 9.62 28.50 212.02
obtusifolium (Roem. &
Schult.) T.D. Penn.
Syagrus cearensis Fruit 8.95 69.33 17.01 393.67
Noblick
Tacinga inamoena Fruit 0.97 1.23 14.27 72.03
(K.Schum.) NP Taylor
& Stuppy
Ziziphus joazeiro Mart. | Fruit 2.19 1.11 19.38 96.27

TCV total caloric value

consumption of 100 g of Syagrus cearensis fruit, for example, is enough to supply
17.21 % of this requirement.

These actions demand the active participation of local people to improve their
livelihoods, reduce their dependence on external food aid, and ensure food self-
sufficiency and the sustainable management of these natural resources (Nyok 2001).
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Abstract Most biological resources employed in traditional medical system
healing processes worldwide are obtained from whole plants or their parts. In this
chapter, the importance of this resource for humanity will be discussed. In addi-
tion, how investigations that employ medicinal plants as models have been important
to traditional medical systems in the context of understanding and bioprospecting
will be shown.

The use of medicinal plants has been maintained by human groups throughout history.
In the past, naturalists described plant use by native indigenous groups of the
Americas to treat diseases (Lee 2008; Ferreira Junior et al. 2012). This use was not
only restricted to the past: medicinal plants are currently used by several groups of
humans and other nonhuman primates. In the case of the latter, it has been observed
that chimpanzees use plants to treat parasitic infections (see Huffman 1997, 2001).
In addition, several records show that humans use plants to treat domestic animal
diseases (Njoroge and Bussmann 2006; Mwale and Masika 2009; Silva et al. 2014).

The theme of medicinal plants is undoubtedly one of the most studied and dis-
seminated in ethnobiology, which can be explained by (1) the interest it generates in
other knowledge areas, such as pharmacy, botany, and agronomy, among others;
(2) its relationship to a vital issue, which is health; (3) its relevance for prospecting
products aimed at obtaining new drugs of interest to pharmacy or medicine; (4) its
well-known and widespread use type among indigenous and local communities
around the world; and (5) its use as a research model in ethnobiological studies to
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understand interrelations between people and the environment. Thus, this chapter
will discuss the study of medicinal plants as well as theoretical implications and
practices in ethnobiology.

The Study of Medicinal Plants and Its Theoretical
Implications: Investigating Traditional Medical Systems

In the study of medicinal plants, two disciplines stand out: ethnopharmacology
and ethnobotany. Ethnopharmacology is an interdisciplinary science that dia-
logues with many fields, such as pharmacology, chemistry, biology, and social
sciences (such as anthropology) (Etkin and Elisabetsky 2005; Reyes-Garcia
2010). In this sense, ethnopharmacology follows certain lines of study. One of
them is identifying and assessing the pharmacological activity of products used in
traditional medical systems for disease treatment,' which also involves determin-
ing the frequencies of these diseases and understanding the restrictions of their
use. These products can be of plant, animal, or mineral origin; this is a point of
differentiation in relation to ethnobotany, which focuses on the study of people
and plant species interrelations without necessarily having the aim to study
medicinal use resources.

Investigations involving knowledge of the human population regarding medici-
nal plants and their use allow us to understand certain interesting phenomena
regarding medical systems, particularly in observing that these systems are dynamic.
In this case, the medicinal plant set that comprises the medical arsenal of a given
culture is the result of a long cultural validation process, which is always dynamic
(Stepp and Moerman 2001; Palmer 2004). Investigations have thus contributed to
our understanding of the factors that modulate the selection of medicinal plants in
medical systems over time. Factors such as environment resource availability and its
effectiveness have been reported to be important for the selection of medicinal
plants (see Phillips and Gentry 1993; Stepp and Moerman 2001).

Studies have shown that different cultures obtain plants for their medical systems
in two ways: (1) selecting plants that naturally occur in vegetation adjacent to where
the human group is situated and originate from a country or continent (such as
native species) and (2) selecting species from other countries or continents through
contact with other cultures (exotic species) (see Stepp and Moerman 2001; Van
Andel et al. 2012). Some authors have made deductions based on the ratio between
native and exotic medicinal plants used in a particular culture. When there is a
higher proportion of exotics compared to native species, some authors credit this
fact to an acculturation process (see Case et al. 2005; Quinlan and Quinlan 2007).
However, there is another idea, in which a particular culture uses exotic species as a

"Medical systems consist of a set of knowledge, beliefs, and practices belonging to given human
group that are related to the local recognition of diseases (as in disease symptom perception) and
strategies used for their treatment (Kleinman 1978).
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strategy to diversify its therapeutic arsenal or fill therapeutic gaps that are not
addressed by plants in the region. This hypothesis has been called the diversification
hypothesis (Albuquerque 2006; Alencar et al. 2010).

Practical Implications of Medicinal Plant Study:
Bioprospecting Strategies

Around the world, different cultures exploit nature to meet their medical needs.
However, a full understanding of these cultural strategies for nature appropriation
has still not been achieved. For a long time, it has been said that primary forests are
a precious source of new medicines. However, different peoples incorporate a sig-
nificant portion of the exotic plants present in anthropogenic areas and secondary
vegetation in their traditional pharmacopoeia (Stepp and Moerman 2001; Voeks
2004; Albuquerque 2006). Such areas could be highly relevant as sources of new
medicine. Furthermore, different ecosystems appear to have different vocations
from the pharmacological point of view (Albuquerque et al. 2012).

The search for plants that may have interesting compounds from the pharmaco-
logical point of view, which is also known as bioprospecting, may be enhanced in
studies that take into account knowledge of medicinal plants by human groups. For
example, the development of a medicine based on biological products can cost more
than your economic return for industry. However, when ethnodirected studies,
whether ethnobotanical or ethnopharmacological, are taken into consideration for
the selection and choice of such materials, medicine production costs can be
reduced, as some studies have demonstrated ethnodirected selection efficiency com-
pared to other plant selection methods for some biological activities (Slish et al.
1999; Khafagi and Dewedar 2000; Oliveira et al. 2011). Costs reduction is related
to the historical use of plant species by the people, who test such species, assigning
them certain therapeutic indications, usage modes, and other information that may
be useful for selecting and giving higher accuracy to the industry. Although an eth-
nodirected approach has potential for the discovery of new candidates via bio-
prospecting, it is still necessary to advance in terms of problems that have been
observed in ethnopharmacological studies that use an ethnodirected approach
(Albuquerque et al. 2014). Problems reflect limitations in ethnopharmacological
data collection procedures (Albuquerque et al. 2014) and pharmacological test
interpretation biases (Gertsch 2009), among others (Fig. 1).

However, advances in medicine discovery from medicinal plants can be observed.
The World Health Organization, from a report published in 2011, estimates that at
least 25 % of all modern medicines are derived, directly or indirectly, from medici-
nal plants, mainly through the application of traditional knowledge to modern tech-
nology. In the case of anticancer and antimicrobial drugs, this percentage may reach
60 % (WHO 2011).

The world market for plant-derived medicine had an estimated value of $18 billion
in 2005, and between 2000 and 2006, 26 new plant-based medicines were approved
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and/or released, such as Taxol® and Taxotere®, which are derived from Taxus baccata
species and are used to treat cancer (Saklani and Kutty 2008). This shows why the
pharmaceutical industry is interested in this type of raw material. According to
Newman and Cragg (2012), in 2010, natural products were responsible for the
production of or were involved in approximately 50 % of new active small molecule
substances.

A classic example of a synthetic drug derived from a natural product is Aspirin®,
initially isolated from willow (Salix alba L.), a species that Hippocrates (460 BC)
mentioned to relieve pain and reduce fevers (Setty and Sigal 2005; Varghese and
Lockey 2008).

Products like Acheflan®, a Brazilian herbal medicine indicated for inflammation
and the local treatment of muscle pain, are produced from Cordia verbenacea DC.,
popularly known as “erva baleeira.” This example shows that local knowledge is a
rich information source for obtaining new medicine. However, legal factors regard-
ing benefit return and sharing must be respected (see Elisabetsky 1991; Reyes-
Garcia 2010).

Medicinal plants based on traditional knowledge use are of such importance that
the Brazilian government implemented a national list of medicinal plants of interest
to the public health system (RENISUS) in 2008 (Brasil 2012). Currently, 12 herbal
medicines are offered in public networks of 14 states (Table 1).

Thus, ethnobiology is important in the study of medicinal plants and how they
can help the development of certain sectors of society, such as industry, public
health, and local communities. Moreover, the growing appreciation and interest in
studies developed by professionals of the public and private sectors in these areas,
to ascertain which species can be selected for a certain process, has been noted
based on the objectives of each of these sectors.

Some factors related to these studies must be observed, such as well-designed
ethnobotanical or ethnopharmacological approaches as well as taking into account
methodological aspects and accurate data analysis, i.e., correct species identification
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Table 1 Unified Health System (SUS), Brazil, herbal medicine list. Adapted from Brasil (2012)

Popular name
“Espinheira-
santa”

Guaco

Artichoke

Mastic
Cascara

buckthorn
Devil’s claw

Soy isoflavone
Cat’s claw

Peppermint

Aloe

Willow

Plantago

Scientific name

Maytenus ilicifolia Mart.

ex Reissek
Mikania glomerata
Spreng.

Cynara scolymus L.

Schinus terebinthifolius
Raddi

Rhamnus purshiana DC.

Harpagophytum
procumbens DC.

Glycine max (L.) Merr.
Uncaria tomentosa
(Willd. ex Roem. &
Schult.) DC.

Mentha piperita L.

Aloe vera (L.) Burm. f.

Salix alba L.

Plantago ovata Forsk.

Indication

Helps in the treatment of gastritis and duodenal
ulcers and dyspepsia symptoms

Has expectorant and bronchodilator action

Used in the treatment of functional dyspepsia
(postprandial distress syndrome) symptoms and
mild to moderate hypercholesterolemia. Has
choleretic and cholagogue actions

Has healing, anti-inflammatory, and topical
antiseptic actions for gynecological use

Helps in cases of possible intestinal constipation

Used in the treatment of acute lower back pain, acts
as adjunct in cases of osteoarthritis, and has
anti-inflammatory action

Assists in relieving menopause symptoms

Helps in arthritis and osteoarthritis cases and has
anti-inflammatory and immunomodulatory actions

Used in irritable colon syndrome treatment and has
antiflatulent and antispasmodic action

Used in topical treatment of first- and second-
degree burns and as an a