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Abstract

This thesis examines the relationship between traditional environmental knowledge (TEK) and
language shift in the Mixtec community of Tilantongo in Oaxaca, Mexico. TEK recognizes the link
between biological and cultural diversity, while in the discourses of endangerment, language has
been put forward as the organic link between culture and environment. Studying what happens
to TEK when a community experiences language shift will enhance our understanding of how the
diversities (biological, cultural and linguistic) that make up life interact, potentially advancing the
biocultural diversity theory and helping us formulate more informed responses to the
endangerment crises that we are facing today. This thesis shows that when language shifts,
medicinal plant knowledge shifts as well and while doing this it changes. The medicinal plant
knowledge in Spanish is more prevalent in Tilantongo than that in Mixtec. As language shift entails
the endangerment of the original language, medicinal plant knowledge shift entails the
endangerment of the original knowledge framework. Some elements are transferred into the new
language and the new medicinal plant knowledge framework, while others are not. This is related
to the focus of the discourses that differ between the original and the new language, reflecting
changes in the social and physical environment. This thesis focuses on medicinal plant knowledge
as a conglomeration of several TEK domains. This reinterpretation has consequences for how we
study and approach medicinal plant knowledge, TEK, and biocultural diversity. Medicinal plant
knowledge is intrinsically linked to other domains of TEK related to cosmovision, illness etiology,
religion and the hot cold system. The hot cold classification system is an integral part of how
people think about their environment and the interactions it has with the human body, including
medicinal plants and their use. | suggest that the hot cold classification system also constitutes a
TEK system and that the key to understanding it is to situate it and study it within the framework
of TEK.
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1. Theoretical background and literature review
1.1. Introduction

This thesis revolves around the research question ‘What happens to knowledge of medicinal
plants (and related ethnomedical concepts) when language shift takes place in an Indigenous
community?’ | am going to look at the theory of biocultural diversity and whether it could develop
into a theoretical framework within the discipline of ethnobiology. The discipline of Ethnobiology
lacks a unifying theoretical framework (Albuguerque and Hanazaki 2009; Ellen 2006; Ford 1978;
Gaoue et al. 2017), yet the biocultural diversity theory has been developing as one of the guiding
principles of the discipline (Ellen, 2006: 16). Biocultural diversity theory builds upon the linguistic
relativity hypothesis and ecolinguistics through its recognition of the way in which language,
culture and environment are interlinked and likely co-evolved. The study of traditional
environmental knowledge (that recognizes the link between biological and cultural diversity,
environment and culture) in a Mixtec community which is experiencing language shift will give an
unique insight in the way in which language, culture and environment interact and whether
changes in one diversity imply changes in the others. This could advance the theory of biocultural
diversity, potentially helping to develop this theory in an overarching theoretical framework
within the discipline of Ethnobiology and helping us formulate more informed responses to the
endangerment crises that we are facing today.

Ethnobiology is an important branch of anthropology that stands at the intersection
between nature, culture and society. It has contributed to our understanding of category
formation, classification, knowledge transmission and the evolution of the mind (the relationship
between category and word is not straightforward, ecological knowledge can be understood and
transmitted without constantly converting it into language) and has provided a crucial empirical
link connecting anthropology with psychology and cognitive science (Ellen 2006, Berlin 1992,
Atran 1990). Theory building within Ethnobiology has great potential for the overarching
discipline of anthropology. Ethnobiology combines within one discipline a vast array of
methodologies. The methodologies of ecology, anthropology, botany, biochemistry, conservation,
geography, medicine, linguistics and archaeology are all valid (http://ethnobiology.org/about-
ethnobiology/what-is-ethnobiology; http://www.kew.org/science/eblinks/educ.html).
Ethnobiology is therefore the ideal discipline to explore the unresolved contradictions inherent in
an unusually wide array of theories and orientations (Ellen, 2006: 19-20). Developing the
biocultural diversity theory as a theoretical framework within ethnobiology would enable us to
place the different aspects of human- environment relations in a model that synthesizes the
evolutionary, cultural, biological, linguistic and cognitive approaches into one comprehensive
explanatory framework, advancing the discipline of anthropology.

1.2. Current trends and the development of ethnobiology as a discipline

The history of ethnobiology (which encompasses ethnobotany, ethnozoology, ethnomycology
etc.) as a discipline is complicated due to the multidisciplinary character of the field. In order to
understand the concepts and theories that inform the field of ethnobiology | will give a brief
overview of the development of the field and the directions it has taken. The term ethnobotany
was first applied in 1895 by Pennsylvanian botanist Harsberger to denote the study of plants used
by aboriginal people. It replaced the term aboriginal botany coined by the botanist Powers 25
years before and was taken aboard by ethnologists interested in the study of the relationships
between people and plants. At that time anthropology was developing as a discipline, while
botany was already established as a science. Even though the term ethnobotany was used by both
botanists and anthropologists, a theoretical divide existed between the two groups. Botanists
emphasized the economic or utilitarian relationship between plants and people (scientifically



identified plants with Indigenous plant uses), while anthropologists emphasized the cognitive
relationship between people and plants (the way in which different cultures conceptualize,
categorize and classify their environment, including plants). In the century that followed scholars
have kept discussing the direction that ethnobotany and ethnobiology should take and redefining
the concept of ethnobotany to fit these new directions (Ford, 1978).

Hunn (2008: 15-17) distinguishes four phases within the field of ethnobiology. The first is
pre-theoretical ethnobiology, which as an intellectual endeavour dates to before recorded history
while as a systematic written exercise to at least the 16" century. The second is cognitive
ethnobiology, which begins with Harold Conklin's (1954) Hanundd ethnobotanical systematics
analysis and inspired a general cognitive theory of ethnobiological classification that was formed
in 1974 in Brent Berlin’s Tzeltal Maya research. The third is ecological ethnobiology, which sought
to characterize local knowledge of plants and animals in its context of practice; knowledge used in
dealing with issues of day-to-day survival in difficult environments by hunter-gatherers, fishermen
and farmers. It relates to traditional environmental knowledge and traditional resource
management and asks the question whether a detailed awareness of local biodiversity
encourages conservation of that diversity? Ethnobiology in the fourth phase recognizes that the
subjects of ethnobiological scrutiny, Indigenous peoples, must be involved as full partners in any
legitimate ethnobiological enquiry. Berlin (1992: 4) distinguishes between the use of nature
(economic perspective) before the 1950s and the view of nature (cognitive perspective)
afterwards. Even though we distinguish between the economic and cognitive perspective, a brief
flicker through the ethnobotanical literature shows that these perspectives tend to exist
simultaneously and overlap in most studies and this dissertation is a case in point. In practice
there is no clear divide.

Since the 1980s ethnobiology has started taking another direction. Before the mid-1980s
almost all studies associated with ethnobiology were focused either on ethnographic descriptive
reports or on ethnobiological theory building (Zent, 2008: 15; Conklin 1954; Berlin, Breedlove and
Raven 1974); these studies have shown that folk classification systems share many characteristics
with scientific classification systems and often contain more in-depth and specific information.
This has led to the formation of the theory of a shared panhuman cognitive ethnobiological
faculty (Atran 1990; Berlin 1992). Since then there has been a shift in the focus of ethnobiological
studies; quantitative methods have been employed to study changes in traditional environmental
knowledge and the patterning of this knowledge (Zent 1999, 2001; Lizarralde 2001; Ross 2002;
Zarger and Stepp 2004; Zent and Lopez-Zent 2004; Hunn 1999). The term quantitative
ethnobotany was coined by Prance and co-workers in 1987 (Prance 1991 in Hoft, Barik and Lykke
1999: 3). This can be equated with Hunn's third phase within ethnobiology. Reyes-Garcia (2007a:
190) points out that although the study of variation in knowledge between individuals of the
same group is relatively new in ethnobotany (first few studies took place in the 70s and others
started appearing more regularly after 2000), it is not new in anthropology (where systematic
cultural variation was pointed out as early as 1936 and became a popular idea since the 1960s).
The same can be said for the study of the processes of change within Indigenous societies of
which the importance was observed by anthropologists such as Malinowski and Radcliffe-Brown
(Kuper, 1983: 33-34).

There is no single methodology for the study of interrelationships between humans and
plants. The lack of standardization of methodology within quantitative ethnobotanical studies
(Medeiros et al. 2011; Albuquerque and Hanazaki 2009; Reyes-Garcia 2007a) does however pose
a problem. Lack of uniformity in what exactly is meant with individual ethnobotanical knowledge
(differentiation between different ethnobotanical knowledge domains), different distinctions
between theoretical and practical knowledge, lack of uniformity of methods of data collection, as
well as methods to check what the right answer is (informant consensus, cultural consensus,
check with experts etc.) make it very difficult to compare studies and therefore to formulate a
theory of what sets in motion creation, persistence and loss of traditional environmental
knowledge in different cultures (Reyes-Garcia 2007a). Albuquerque and Hanazaki (2009) write



that the discipline of ethnobotany lacks a theoretical framework. This does not mean that
ethnobotany has not been informed by theories from other disciplines or that it has not formed
its own theories; it does however mean that it lacks a unifying theory about the relations between
humans and their environment. The authors propose consideration of the development of
evolutionary theory (cultural, biological) in a theoretical framework to explain human-
environment relations, while at the same time they ask the question whether the development of
a unifying theory of ethnobotany is possible and desirable considering the multidisciplinary
character of the discipline.

Gaoue et al. (2017) write that recent ethnobotanical research has over-emphasized the
use of quantitative ethnobotany indices and statistical methods borrowed from ecology, yet
under-emphasized the development and integration of a strong theoretical foundation. The
exception is the extensive body of research in cognitive ethnobotany which is theoretically
grounded. They go on to write that while progress has been made methodologically, there is a
lack of theory-inspired research within the discipline. They write that Martin (2007: 23-25)
proposed that this could be remedied using a hypothetic-deductive approach which includes
developing testable hypotheses (from theory or general principles) on the drivers of the patterns
in peoples’ knowledge and use of their environment, collecting data using ethnographic methods
and using statistical analysis to test if these data support these hypotheses. Gaoue et al. (2017:
269-287) write that the most promising hypothesis-driven approaches to date have come from
testing whether patterns of human use of medicinal plants align with the predictions of the
theoretical frameworks from ecology.

They give an overview of seventeen major hypotheses within ethnobotany which they
divide into two groups. The first group deals with how and why people select plants for use, and is
further sub-divided into three separate questions: is plant selection directly related to the
demographic traits of the plant; is plant selection directly linked to its phytochemistry; and how
social dynamics and human traits affect plant selection. The second group deals with the
conservation and livelihood implications of plant use, and is sub-divided into two questions: what
are the implications of plant selection to the people and the plant; and how do local people
mitigate the negative effect of plant use. They write that these hypotheses could be enriched
through further integration with relevant anthropological theories related to culture and human
behavior and should be tested with a strong awareness of cultural context. They present these
hypotheses because they postulate that providing a synthesis of them will focus future research in
the field towards delineating the theoretical basis for plant selection and use by people.

Yet what about all the other theories and hypotheses that have formed the discipline and
have been formulated by it? Even though Gaoue et al. stress how cognitive ethnobotany has a
strong theoretical basis, they do not include these theories in their hypothesis overview?;
classification systems and theories related to them are absent, along with theories related to the
psychological and cognitive aspects of environmental perception and use. Theories relating to the
relationship between language and ethnobotany are not mentioned at all. They write about the
need to integrate theories from anthropology, but they do not include any that have previously
been integrated, the most important of which, in the context of what they present, is intra-
informant variation (which links to cognitive ethnobotany). They also do not suggest an
overarching theoretical framework in which the hypotheses they present are contained, although
they have a clear plant use selection focus. They only mention biocultural diversity under the
hypothesis of cultural keystone species, writing that the cultural keystone species theory as a
framework provides the opportunity to test hypotheses related to biocultural diversity (Gaoue et
al., 2017: 278). It appears however, that the biocultural diversity theory would work well as an

! They do reference Berlin (1973) under the hypothesis of cultural keystone species, writing that several
hypotheses were developed to link species ethnotaxonomic diversity with their cultural importance (Gaoue
etal., 2017: 278).



overarching theoretical framework containing theories related to plant selection and use by
people, as suggested as a focus for future research by Gaoue et al.

1.3. The theory of biocultural diversity

Biocultural diversity can be defined as the interlinked (and likely co-evolved) complex whole of
the diversities - biological, cultural, and linguistic - that constitute life (Maffi and Woodley, 2010:
5-6; Pretty et al., 2009: 101). Harmon and Loh (2008: 3) write that biocultural diversity includes
biological diversity at all its levels, from genes to populations to species to ecosystems; cultural
diversity in all its manifestations (including linguistic diversity); the abiotic or geophysical diversity
of the earth, including that of its landforms and geological processes, meteorology, and all other
inorganic components and processes that provide the setting for life; and, importantly, the
interactions among all of these.

The concept of biocultural diversity is a theory that is still waiting to gain mainstream
recognition and acceptance (Maffi and Woodley, 2010: 13). This lack of recognition and
acceptance can be explained through the separation of humanity (culture) from nature by a
succession of influential historical writers whose thoughts subsequentially came to dominate the
worldviews in the western world. Ellen (1996: 12) writes that both nature and culture are
culturally construed as varying concepts depending on context. An individual can have conflicting
definitions of nature and culture that exist simultaneously, while what constitutes nature or
culture is fluid and changes over time. Ironically, each time we talk about the nature-culture
dichotomy we reproduce it. The degree to which nature and culture are opposed and this forms
part of a worldview varies in different cultures. Nature and the cultural conceptions of nature
develop together. Ellen (1996: 30) writes that the reason the western paradigm is dominant,
however, is because of historical infrastructural priority.

In 1992 De Groot wrote that the present-day dominant worldview is that of Man as
master and possessor of nature. | use the term Man because this worldview is not inclusive and
women as well as other people not included in Man with a capital M are perceived as part of
nature to be controlled and used. This worldview is influenced by the Judeo-Christian tradition
and Greek rationalism. Their communality lies in the idea of the superiority of Man over nature
and the existence of nature for the use of Man. In the 4" century AD St Augustine of Hippo wrote
about the separation between culture and nature within Man, placing the first above the other.
His writings had a huge impact on medieval thought. Yet it was Descartes, who was influenced by
St Augustine, whose writings strengthened the artificial division between nature and the human
being further (De Groot 1992). There are scholars who point out that this artificial separation of
humanity from nature has led to many of the environmental and social problems we are facing
today (Maffi and Woodley, 2010: 4). The Cartesian worldview has been described as one of the
roots of the environmental crisis. De Groot (1992: 478) wrote that changing people’s worldviews
is one of the pivots in the battle for a sustainable future.

Since the 1970s the notion that ecosystems do not evolve towards a static climax state
but are in fact dynamic and that ecological disturbance forms an integral part of their very nature
has been gaining ground. This ideological shift is closely related with the concept of
anthropogenic landscapes emphasizing the interrelation and interaction of human cultural
systems and natural systems over time and has had important implications for conservation
biology and the perception of the place of the human in nature (Lépez-Zent & Zent 2004: 80-81;
Smith and Wishnie, 2000: 395). Humans (culture) are no longer separated from the environment
(nature); it is recognized that the human is part of his/her environment and that both interrelate
and form each other (Balée 1998; Carlson and Maffi 2004; Fairhead and Leach 1996; Johnson and
Hunn 2010; Maffi and Woodley 2010; Posey 1999; Posey and Balée 1989). This theoretical shift
has contributed to the formulation of the concept of biocultural diversity. The concept of
biocultural diversity was introduced in the 1990s when the subject of language displacement



entered the public domain and a link was formed between language and biodiversity loss in the
discourses of endangerment (Krauss 1992; Hale 1992; Maffi 2001, 2004; Muehlmann 2008).

The binary contrast between 'natural' and 'anthropogenic' is a construct which should
rather be interpreted as a continuum (Johnson and Hunn, 2010: 3). An increasing number of
studies have shown a remarkable correlation between the global distribution of biological and
cultural diversity (linguistic diversity taken as a proxy for cultural diversity?) (Chapin, 1992; Stepp
et al. 2004; Harmon and Loh, 2004). Is it coincidence that areas with the highest biological
diversity tend to have the highest linguistic and cultural diversity or could it mean that the people
who live in these areas have co-evolved with their environment and that their languages
specialize in co-habiting with the myriad of life that surrounds them? (see Harmon 1996a: 100).
The second explanation resonates with the biocultural diversity view. It also means thatin a
situation of language shift, the dominant language that people shift to does not have the same
relationship with their original environment. Unless the people affected by language shift change
the dominant language to incorporate everything that their original language contained, the new
language will reflect changes in their relationship to their environment and culture. It is important
to remember that often language shifts as part of a bigger paradigm of cultural and
environmental shifts. This means that incorporation of all the elements from the original language
into the language the community is shifting to is unlikely.

Research done by Atran and Medin lends some support to the second explanation. Atran
and Medin (2008: 195-207) studied three different populations in the Petén region of Guatemala.
They found that the Itza’ (native Maya peoples of the Petén region) show awareness of ecological
complexity and reciprocity, while their agroforestry practices favor forest regeneration. The
Q’eqchi’ (an immigrant Maya peoples from the Guatemalan highlands) acknowledge few
ecological interrelationships and their agroforestry practices are insensitive to forest survival. The
Ladinos (Spanish speaking people of mixed European and Indigenous descent, in the area for at
least three generations) had intermediate knowledge and practices. Atran and Medin tentatively
reason that Itza’ and perhaps other Indigenous peoples with a long history of ecological
maintenance might treat resources as intentional relational entities, instead of objects of a pay-
off matrix as traditional decision and game theory suggests. This means that people’s
conceptualization of resources may make a difference in how they treat these resources. Other
research suggests that overall patterns of knowledge and behavior amongst the native Lacandén
versus immigrant Tzeltal and Tzotzil Maya into the area resemble that of native Itza’ versus
Q’eqchi’.

Atran and Medin’s findings suggest that Indigenous peoples such as the Itza’ have co-
evolved with their environment and that their languages specialize in co-habiting with the myriad
of life that surrounds them. This in contrast to immigrant groups of people who do not have the
same relationship with that environment and do not tend to see that environment in the same
way. Although the comparison with the Ladinos shows that other people can learn from the
original people in an environment. In a later study of the Itza’, changes in environmental practices
and beliefs (away from the reciprocal co-habitation patterns observed before) have been

2 Although linguistic diversity is often used as a proxy for cultural diversity, cultural diversity is likely to be
higher than linguistic diversity, especially in this age of language shift. People’s cultural identity is
determined by themselves (see the right to self-determination in article 3 in the U.N. Declaration on the
Rights of Indigenous Peoples). Considering the complexity of identity, language does play a role but it is not
necessarily the deciding factor (people can identify themselves as Indigenous, even when they do no longer
speak the language; one language can be spoken by many different cultural groups). Another issue to
consider is how languages are defined: it is difficult to define a language versus a dialect, different
institutions use different criteria on how much comprehensibility between variants defines them as
languages versus dialects. People who are considered by outsiders to speak different dialects instead of
languages can feel they belong to different cultural groups, hence the importance of self-determination and
the likeliness of lower results when using linguistic diversity as a proxy for cultural diversity.



correlated with language loss, loss of long standing cultural forms, loss of ritual and a marked
degradation of the ecological balance owing to massive immigration, deforestation, and the
closing off of land by clandestine ranchers and drug traffickers (Le Guen et al. 2013: 776-780). This
illustrates the tragedy of how we interact with the environment and how language shift is
interlinked with peoples’ changing relationship with their culture and their environment.

Linguistic diversity is related to the distribution of Indigenous peoples in the world
(Harrison, 2007: 13; Lewis 2009, Harmon and Loh 2010). There is a growing recognition that
cultural and biological diversity are often eroded by the same drivers and threats and that it is
necessary to think of the conservation of biocultural diversity as an integrated goal (Maffi,
Skutnabb-Kangas, and Andrianarivo 1999; Pretty et al., 2009: 105-106). According to Pretty et al.
(2009: 101) biological diversity is essential for ecosystem health as it increases its resilience by
serving as an absorptive barrier, while cultural diversity increases the resilience of social systems
by augmenting the human capability to adapt to change. Also, as was suggested above, linguistic
diversity may serve as a means of specialization in co-habiting with a specific environment. This
would mean that if the knowledge accumulated while co-habiting with a specific environment is
not passed on, the balance of that specific eco-system becomes endangered. These ideas are
represented by the theory of biocultural diversity, and as people’s understanding of nature affects
how they act on it (Atran and Medin, 2008; Le Guen et al., 2013: 773), it seems now more
important than ever that the biocultural diversity theory becomes accepted by the mainstream. It
is therefore perhaps not surprising that the biocultural synthesis has been developing as one of
the main guiding principles of ethnobiology (Ellen, 2006: 16). Could it become more? Could
biocultural diversity become a theoretical framework for ethnobiology? It incorporates an
evolutionary aspect as suggested by Albuquerque and Hanazaki and aims to integrate all aspects
of interrelationships between humans and their environment. To answer this question, we need
to understand how biological, cultural, and linguistic diversity interlink and what exactly is meant
by the concepts.

1.4. Linguistic relativity, language ecology and the link between language, culture and
environment

In the discourses of endangerment language was put forward as the organic link between culture
and nature. In this representation of language, its internal structure, especially the lexicon, can be
interpreted as a symbolic body of intimate relationships between speakers, communities and
their environments (Maffi, Skutnabb-Kangas, and Andrianarivo 1999; Miihlhdusler 1996; Errington
2003). This idea can be traced back to Edward Sapir who wrote that the vocabulary of a language
reflects the physical and social environment of its speakers (Sapir, 2001 (1912): 14). Sapir (2001
(1912)) argues that we perceive (the influence of) the physical environment through the lens of
the social environment (culture) which are both reflected to a large extent in the language.
‘Human beings do not live in the objective world alone,...but are very much at the mercy
of the particular language which has become the medium of expression of their
society...the “real world” is to large extent unconsciously built upon the language habits of
the group...The worlds in which different societies live are distinct worlds, not merely the
same world with different labels attached’ (Sapir, 1985 (1929): 162).
In the article 'The relation of habitual thought and behavior to language' Whorf (1991
(1939)) argues that language structures the way we experience and perceive the world. This is
done implicitly, without us being aware of it, it influences the way we think about the world and
the way we behave in it, this on its turn gets expressed through culture. Language and culture are
in a mutual relationship of influencing one another, language however guides this relationship
because it is a very slowly changing system? that imposes its rules implicitly and subconsciously on

3 How does this view relate to situations of language shift, where one language can displace another in a
very short span of time or could it be argued that it is not the language itself that changes, but its use?



the more flexible concept of culture*. There is no correlation or no diagnostic correspondence
between language and culture but there are connections, which can be studied by looking at
language and culture as a whole. Whorf also connects language and culture to the environment
linking the structure of SAE (standard average European) languages and Hopi to the history,
culture and environment of these languages. Whorf (1991 (1942)) stressed that it was not
vocabulary (he exemplified this by pointing out that there are no fixed referents in English lexicon)
but something akin to grammar that constructs our way of thinking. Different patterns (molded by
abstract symbols) in different languages determine different modes of thinking, of perceiving the
world.

The ideas developed by Sapir and Whorf relating to the principle of linguistic relativity led
to the Sapir-Whorf hypothesis; language is the medium through which individuals think and
therefore language conditions cultural thinking, the perception and the worldview of an
individual. The hypothesis built upon the idea that linguistic models are unconscious and allow us
to intuit cultural models forwarded by Boas in 1911 (Sherzer, 1987: 295). Whorf's methodology
was criticized by Lenneberg (1953) who faulted Whorf's translation technique and suggested that
linguistic and non-linguistic events need to be observed and described separately before evidence
is applied to demonstrate any association between the events. Feuer (1953) argues that a priori
one would not expect people who speak different languages to have different perceptions of
fundamental elements that make up the universe, because correct understanding of these
elements is necessary for survival (Carroll, 1991 (1955): 28).

Sherzer (1987) points out that the relationship between language and culture is at the
same time a very basic and a very thorny subject within linguistics and anthropology. He suggests
taking a discourse-centered approach to re-conceptualize the Sapir-Whorf hypothesis. In 'The
relation of habitual thought and behavior to language' Whorf does not systematically distinguish
between language structure (grammar) and language use (discourse). Whorf's grammatical
categories that pattern thought unconsciously are optional ways to express meaning actualized in
discourse. To Sherzer discourse is the nexus (the actual and concrete expression) of the language,
culture, and society relationship while it is also the broadest and most comprehensive level of
linguistic form, content and use. The process of discourse structuring is where the language-
culture-individual-society nexus is expressed, mediated, created, and re-created. Semantic fields
are created and developed through language use; language use in discourse creates and changes
culture. Culture on the other hand is a mental construct that both influences language use as it is
influenced by it.

Language ecology or ecolinguistics builds on and advances the Sapir-Whorf hypothesis by
investigating the relationship between language, thought and the environment. Fill writes that
there are two complementary approaches within ecolinguistics: 1. ecology as a metaphor for
language in an environment (associated with Haugen) and 2. ecology in a biological sense, the role
language plays in the growth of environmental problems and their possible solution (associated
with Halliday). The ecosystem metaphor was used by Trampe and Strohner to show language and
language use in its interaction with an environment and to elucidate the interactive process of
exchange that takes place. Ecosystems are life systems and language world systems are systems
of experience. In this approach the comparison between biological ecology and language leads to
the following critical hypothesis: in the same way that the creativity of life is threatened by our
current treatment of nature, the creativity of language is endangered by our present use of it°.
More recently the ecosystem metaphor has been extended from language to cultural systems in
general. This cultural ecology concerns itself with the evolution of cultural ecosystems from

4 This flexibility of the concept of culture in contrast to other concepts can be found in other works, for
example Ellen and Fischer (2013: 2) write that culture is more rapid, focused, and flexible than either
genetic or physiological adaptation.

5 Creativity of life and language seems to be a metaphor for a healthy existence for all, Fill appears to be
referring to the threats to both, environmental degradation, and language shift.



natural systems with language as a kind of missing link. The ecosystem approach replaces the
cause-effect approach by a dialectical approach recognizing the interplay of all factors concerned
(Fill, 2001 (1998)).

Polzenhagen and Dirven (2008: 263) write that the biological model of language has a
strong affinity with Neo-Whorfianism. The biological model of language is used in language
ecology or ecolinguistics, as well as in the discourses of language endangerment and the
arguments that support and build the biocultural diversity theory. Gumperz and Levinson (2000:
3) write that while the rise of the cognitive sciences in the 1960s abruptly discredited the Sapir-
Whorf hypothesis, there has been a recent change in the intellectual climate towards an
intermediate position on linguistic relativity. Cultural and linguistic diversity are now viewed
within the context of what we have learned about universals, there is an emphasis on the socio-
cultural context of human development while acknowledging underlying universal bases, an
increased focus on meaning and discourse, as well as a recognition of how interpretive
differences can be rooted as much in the systematic uses of language as in its structure. These
intermediate positions on linguistic relativity, constituting new approaches of the subject, in the
context of the advances and developments in the fields of psychology, linguistics, the cognitive
sciences etc. are covered by the term Neo-Whorfianism.

According to Haugen (2001 (1972): 57) language ecology may be defined as the study of
the interaction between any given language and its environment. The referential world to which
the language provides an index is the environment of its lexicon and grammar. The true
environment of a language is the society that uses it as one of its codes. Language only exists in
the minds of its users, and it only functions in relating these users to one another and to nature,
i.e. their social and natural environment. Halliday (2001 (1990): 179) adopts the Sapir-Whorf
hypothesis by writing that our reality must be actively construed, and that language evolved in
the process of, and as the agency of, its construal. Halliday argues that it is the grammar of a
language that interacts in a complex way with environment, history and culture while it actively
creates meaning and therefore guides our experience of the world. This is largely an unconscious
process. Grammar is dynamic and evolves together with the changes within society, while at the
same time its structure re-enacts the contradictions and complementarities that it imposes on the
reality it is construing. Language is the product of the merging of the human consciousness with
the material world. Halliday illustrates this by showing how modes of meaning changed in
western societies and how different modes of meaning co-exist and shape power relationships
within western society. Modes of meaning are forms of discourse, new forms of discourse create
new trends and patterns in the grammar. He suggests that the changes that are taking place in
the environment, relating to the overexploitation of the earth, also take place in language, but
that we are unaware of them, not only because the changes are gradual but also beyond our
conscious attention. He identifies growthism and classism as major ideological threats to the
health of the earth, constructed in language. He writes that it is people's acts of meaning that
transform language and that we should observe these and document the patterns of change so
that we become conscious of the way in which we shape reality and the consequences of this
(Halliday, 2001 (1990)).

Halliday's argument corresponds partially with critical discourse analysis, which declares
that discourse is socially constructed as well as conditioned and that it is an opaque object of
power in modern societies (Blommaert and Bulcean, 2000: 448). Asad (1979: 619) sustains that
meaning is constructed and he criticizes that we do not question how different forms of discourse
are produced and maintained as systems of authority. Ideology is being sensed as being mediated
and structured by authoritative discourses. According to Asad just because certain modes of
systematic discourse can be used to promote particular interests of certain groups, it does not
mean that all these modes of discourse are just the expression of the positions that one supposes
define those interests. Halliday's argument contributes to this question by emphasizing the largely
unconscious nature of the social processes which are expressed and created through language,
coded in its dynamic grammar. Mihlhdusler (2001 (1983)) provides support for Halliday's



argument by showing how SAE languages lack an adequate vocabulary and grammar to address
environmental issues. The terms used are ambiguous and covert, which means that the public
cannot fully consider the factors on which life on earth depends. He argues that therefore these
factors will remain non-issues. Schultz (2001 (1992)) writes that words shift in shape and that this
property can be exploited to convey emotions, but even when language is just used to convey
information and concepts, because of this property it often conveys messages beyond what was
intended or realized. She relates to Halliday by showing how in Australia the language used to talk
about the environment is a language of exploitation that needs to be changed if society is to
become sustainable.

Deutscher (2011: 150-152) criticizes Whorf for not providing adequate evidence for his
claims of linguistic relativity and he accuses Whorf of attributing far-fetching cognitive
consequences to differences in grammatical organization. He even goes as far as calling Whorf a
fraud® and yet he advances the Sapir-Whorf hypothesis by arguing that language conditions our
way of thinking, influencing our perception and worldview. He does however suggest that it be
renamed the Boas-Jakobson hypothesis. He misrepresents the Sapir-Whorf hypothesis by writing
it assumes that languages limit their speakers ability to express or understand concepts. He
follows Humboldt and Jakobson in that he argues that languages differ not in what they are able
to express but in what they encourage and stimulate its speakers to express (may convey versus
must convey): different languages allow people to think anything yet at the same time they oblige
their speakers to habitually think certain kinds of information. Habits of speech can settle into
habits of minds with consequences for memory, or perception, or associations or even practical
skills. He provides examples from the realm of color perception, gender systems in language (his
gender systems consist of classifiers and personal pronouns) and geographic orientation.
Experiments have shown that language does affect our cognitive processes in the areas of color
recognition; certain color concepts can increase sensitivity to certain color distinctions (Kay and
Kempton 1984; Winawer et al. 2007; Gilbert et al. 2006; Tan et al. 2008) and grammatical gender
has an impact on associations (Konishi 1993; Sera et al. 2002; Ervin 1962; Boroditsky et al. 2003).
While studies of speakers of languages with a geographic coordinate system show that these
speakers learn to perfectly recognize and use the cardinal directions in everyday conversations
and that the spatial coordinates in their language have consequences for memory patterns and
orientation (Brown and Levinson 1993; Levinson 2003; Haviland 1993; Wassmann and Dasen 1998
in Deutscher 2011). Deutscher's argument resonates with Sherzer's, Halliday's and other eco-
linguists discourse centered re-interpretations and advances of the Sapir-Whorf hypothesis: that
habits of speech affect habits of mind, which affect much more than language.

1.5. Language displacement and biocultural diversity

Language shift or displacement can be defined as
'an extreme case of linguistic contact in which an entire language is borrowed at the
expense of the other' (Campbell, 1994: 1960).
Because language plays such an important role in shaping our world and creating our
relationships with the environment, both social and natural, the question is what happens to the
perception of the world and the relationship to the environment of people whose language is in a
process of displacement. This question relates directly to the theory of biocultural diversity which
suggests that because of the intrinsic way that different diversities interlink, displacement of one

® Monaghan (2011: 227) writes that over the years Whorf has almost been as large a target for criticism as
Margaret Mead. Deutscher's Whorf bashing has been found surprising by linguistic anthropologists such as
Kathryn Woolard and Greg Downey, mainly because his data support the Sapir-Whorf hypothesis.
Monaghan writes that the ongoing discrepancy between popular notions about Whorf and his legacy as
seen from within linguistic anthropology is something that members of the field are continually trying to
correct.



type of diversity may have very serious consequences for other types of diversities in the affected
ecosystem and for the overall biocultural diversity. This is an important issue because of the rate
at which languages are currently being displaced. Harmon and Loh’s (2010: 110) index of linguistic
diversity based on data from Ethnologue shows that from 1970 until 2005 20 % of the languages
in the world have declined. In 1992 Krauss (1992: 4-7) estimated that in the 21°* century 90
percent of the approximately 6000 languages that exist in the world would disappear. According
to Crystal (2000: 14, 19) an estimated loss of 50 percent of the languages in the 21 century
would be a middle point between all the different estimations. An important point to note is that
just 4 percent of the world’s languages are spoken by 96 percent of the population.

Brenzinger (1992: 3-4) writes that here are two interacting levels involved in language
endangerment. 1. the environment, formed by political, economic, historical, and linguistic
realities. 2. the community of speakers, with their modes of use of the language, attitudes, and
strategies. Himmelmann (2010: 45-46) defines language endangerment as the possible outcome
of an endangerment scenario: a specific and complex constellation of varied factors, some of
which may be conducive to language shift, others to language maintenance. It is useful to make a
distinction between clearly perceivable symptoms (indications) of language endangerment and
their often not so clearly discernible causes. One essential symptom for the vitality of a language
is the number and the quality of the domains in which it is used. Quality refers to the importance
of a given domain within the overall language ecology in a speech community, based on the
breadth and variety of linguistic behavior found in that domain. Fishman (2001: 1) considers
language illnesses and death as examples of varying degrees of severity of hitherto uncontrolled
(largely because misunderstood) changes in the number and kinds of social functions for which
languages are utilised at particular historical junctures. These definitions complement each other
and demonstrate the complexity of language shift.

It is important to note that language displacement is rarely a voluntary choice made by
the speaker community, often it is a consequence of social and political discrimination against the
language or/and its speakers (Maffi, Skutnabb-Kangas and Andrianarivo 1999; Harrison 2007;
Reyes-Gomez 2008). In many cases marginalized groups that are forced or choose assimilation in
the linguistic and cultural majority do not overcome their marginalization and are encountered
among the dispossessed in mainstream society (Maffi, Skutnabb-Kangas and Andrianarivo 1999:
37). Rhywen (1998 cited in Crystal, 2000: 25) writes that loss of language is not the loss of a
concept, an abstraction, but rather it is what happens when people change their behavior and
stop transmitting their language inter-generationally. It is intimately connected with people and it
cannot be treated simply as an intellectual puzzle to be solved. Crystal (2000: 25) adds that it is
this interconnection that has led so much of the contemporary emphasis to be ecological in
character, focusing on the relationships between people, their environment and their thoughts
and feelings. The ecology of language shift can be defined as follows:

'the study of interrelated sequences of causes and effects producing changes in the

traditional language behavior of one group under influence of another, resulting in a

switch in the language of one of the groups. The traditional cultural behavior of one group

therefore changes to conform to the cultural behavior of another group' (Mackey, 2001

(1980): 68).

Perhaps it is an oversimplification to state that the cultural behavior of the group whose language
is displaced changes to conform to the cultural behavior of another group, yet it is exactly the link
between language, thought, behavior and culture which makes language displacement such a
worrying phenomenon. Brenzinger (1992: 3-4) writes that when a language disappears, often the
cultural traditions and the socio-cultural or even ethnic identity of the speakers disappears as
well. While Fishman (2001: 3) writes that such a huge part of every ethnoculture is linguistically
expressed that it is not wrong to say that most ethnocultural behaviors would be impossible
without their expression via the particular language with which these behaviors have been
traditionally associated. Crystal (2000: 39) asks which aspects of culture, exactly, are dependent
on language for their preservation and which are not? Ellen and Fischer (2013) write that in the
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case of environmental knowledge, especially the practical aspects, much knowledge is
substantive, which means it is not ordinarily committed to language, although it may emerge
through performance. In Puri’s (2013) conceptualization of practical knowledge however there is
no strict distinction between knowledge as text and practice. | will examine this topic more in-
depth in Chapter five, where | will look into the forms of knowledge that the different TEK
domains, that constitute the TEK conglomeration of medicinal plant knowledge in Tilantongo, can
take and how it affects their transmission and dependency on language.

Human language is an extremely complicated phenomenon. As far as we know there is no
other species on the earth with a system of communication comparable to ours when it comes to
the creativity and the complexity of expression and communication. This capacity develops early
in children who acquire adult linguistic capacity in a very short time. Language is a fundamental
part of the human being: it reflects our identity and is essential for social interaction within a
society (Tserdanelis and Wong, 2004: 3). Hale (1992: 36) writes that it might not make sense to
think of language as a single entity as it constitutes a multitude of human competences and
capacities. This corresponds to what Halliday (2001 (1990): 180) writes, that language is
simultaneously a part of reality, a shaper of reality and a metaphor for reality. Heller and Duchéne
(2008: 3) however write that in order that the discourse on language endangerment makes sense
the concept of language has to be understood as something that can be counted; in this context
languages are presented as delimited spaces (although internally variable), independent in some
way of other forms of social practice. This brings us back to the question that is at stake: what
happens to people's social and cultural practices and their perception of the world and their
environment when their language is displaced? In how far is a language independent from other
forms of social practice and how far are other forms of social practice independent of language?
Language is not an ideologically neutral tool (Halliday, 2001 (1990): 191), it shapes our worlds.

There are three theoretical perspectives from which the issue of language endangerment
can be approached. The first represents language as an entity that maintains an organic link with
an environment and culture, and like them can be disturbed and invaded. The second perspective
represents each language as a specific manifestation of human capacities. The loss of one
language is represented as a threat for the cumulative diversity of the total, using rhetoric from
biodiversity endangerment. The third perspective represents language as the possession of its
speakers as well as a natural phenomenon. Language is connected to the collective identity of its
speakers while at the same time it is a right to be recognized by sources of political authority
(Errington, 2003: 723-732). The first two perspectives both perceive language loss as the loss of
experience. Both seem to relate to language ecology and biocultural diversity. Although Errington
writes that the rhetoric of the second perspective tends to separate languages from their
interactional contexts, natural environments and communities; the perspective itself has a clear
ecosystem approach, stressing the interrelatedness of processes that take place on earth. The
second perspective has a clear link with linguistic relativity. While the third approach is connected
to the ethical question of human rights. These perspectives are not mutually exclusive and tend to
overlap in most writings on language endangerment.

How can we investigate the link between language, thought, behavior, culture and
environment and the extent to which language, worldview, culture and environment interact?
Looking at the relationship between traditional environmental knowledge and language in
communities that are experiencing language shift may provide us with answers that will help to
advance this much debated and still little understood aspect of biocultural diversity.

1.6. Traditional environmental knowledge as a link between language and environment

Traditional environmental knowledge (TEK) is part of the broader spectrum of Indigenous and
local knowledge (ILK) (Berkes, 1999). These notions are inherently dynamic and divergent due to
the nature of the subject, human intellectual diversity. New studies bring new insights and
contribute to the ongoing process of revision and redefinition of these concepts (Zent, 2008: 11-
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12). In the context of TEK the term traditional has been redefined and signifies continuity from
past to present. This continuity however is recognized as a cumulative result of the dynamic,
collective intellectual response of a people to the challenges of a constantly evolving natural and
social environment. It is deeply embedded in the local culture and lifestyle and cannot be
separated from all the other cultural elements that are particular to a specific people and place
and make up their (dynamic) worldview. Environmental knowledge refers to the knowledge that
deals with the natural environment and people’s relationship to it. This encompasses knowledge
of biological entities (species, biotopes), abiotic components (soils, geology, astronomy, climate),
how they function, interrelate and what affects them. TEK emerges from the deeply rooted
communal relationship of people with their environment and is therefore both Indigenous and
local. It is often related to the practical engagement of the environment and bound together with
resource appropriation, management, and utilization behaviors. At the same time, it is part of a
particular peoples’ worldview and may be linked to concepts of health, spiritual beliefs, symbolic
expressions etc (Zent, 2008: 14-15; Hunn, 2008: 7). Some communities have recognized that
family activities involving the learning of traditional environmental knowledge skills serve as the
most important vehicles for teaching Indigenous language, traditional stories and community
values that reinforce a distinctive sense of place (Ohmagari and Berkes 1997 in Nabhan 1998: 30).
Traditional environmental knowledge recognizes the link between biodiversity and cultural
diversity (Zent, 2008: 4).

There are many synonymes in the literature which have roughly the same meaning and
significance as TEK. Some examples are: Traditional ecological knowledge (TEK) (Gdmez-
Baggethun et al. 2010), Ethnobotanical knowledge (EBK) (Lopez-Zent & Zent 2004a), Indigenous
environmental knowledge (IK) (Ellen and Harris 2000), Indigenous knowledge (IK), Local
knowledge (LK), Traditional knowledge (TK), Indigenous Knowledge systems (IKS), Indigenous
resource management systems (IRMSs), Local community systems (LCs) and more (Posey, 1999:
9). Ellen and Harris (2000: 2) write the words we use matter, as they are indicative of our
approach of the subject we discuss and the assumptions we make about it. At the same time
there must be enough overlap in the meaning of our words to recognize the existence of a shared
understanding to allow that these words refer to the same focal semantic space. This does not
mean that the terminology isn’t problematic. Many authors emphasize the dynamic nature of TEK
because the term traditional has been associated with a static state of being in opposition of
modernity. As Posey (1999: 4) writes it is important to not allow the term ‘traditional’ to be used
to restrict local innovation and cultural change.

As written above TEK is considered to be a subset of Indigenous and local knowledge.
Who defines Indigenous? A fundamental principle established by ILO 169 is:

'self-identification as Indigenous or tribal shall be regarded as a fundamental criterion for

determining the groups to which the provisions of this convention apply' (Article 1 ILO

169, 1989).

The right to self-determination is repeated in the U.N. Declaration on the Rights of Indigenous
Peoples adopted on 13 September 2007:

'Indigenous peoples have the right to self-determination. By virtue of that right they freely

determine their political status and freely pursue their economic, social and cultural

development' (Article 3 U.N. Declaration on the Rights of Indigenous Peoples).
The U.N. has the following working definition of Indigenous Peoples:

'Indigenous communities, peoples and nations are those which, having a historical

continuity with pre-invasion and pre-colonial societies that developed on their territories,

consider themselves distinct from other sectors of the societies now prevailing on those
territories, or parts of them. They form at present non-dominant sectors of society and
are determined to preserve, develop and transmit to future generations their ancestral
territories, and their ethnic identity, as the basis of their continued existence as peoples,
in accordance with their own cultural patterns, social institutions and legal system'

(Martinez Cobo U.N. Definition of Indigenous People 2004).
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Indigenous cannot be used in a morally neutral or apolitical way (Ellen and Harris, 2000: 3). The —s
distinction in peoples is especially important because it symbolizes not just the basic human rights
to which all individuals are entitled, but also land, territorial and collective rights, subsumed under
the right to self-determination. In contrast the use of terms like ‘people’, ‘populations’ and
‘minorities’ implicitly denies territorial rights (Posey, 1999: 4). This distinction is of particular
importance for biocultural diversity conservation, which cannot effectively take place if the rights
of Indigenous peoples are not recognized (Maffi, Skutnabb-Kangas and Andrianarivo 1999).

1.7. Previous research into traditional environmental knowledge and its relation to language

An issue that becomes immediately apparent when reading the literature relating to traditional
environmental knowledge and language is the disparity in methods used, definition of concepts
and approach of the theme by different scholars. Even so it is possible to recognize certain
overlapping themes from which several hypotheses can be developed.

Hill and Zepeda (1995 in Nabhan 1998: 31) showed that younger people in the community
recalled only a fraction of the Indigenous names for plants and animals that the elder people
knew. They made a scrapbook with photos and pictures of more than 80 local animal and plant
life forms and asked native speakers to name or describe the organisms while they tape-recorded
the responses. They compared the names given by different age-groups of women to come up
with a measure of lexemic loss, while they also analyzed the extent of dialect distinctions and
loanword use. Nabhan and St. Antoine (1993) tested whether biophilia, the human affinity with
other life-forms, is influenced by environmental factors through comparison of traditional
environmental knowledge between O'odham and Yaqui elders and activities and attitudes of
O'odham, Yaqui, Anglo and Hispanic children of the Sonora desert. They interviewed a cross-
section of 52 children of rural and urban desert communities using non-randomized sampling.
They observed that TV and classroom learning had taken over from direct experience and oral
traditions learned from elders. Twelve O'odham and Yaqui children were shown 17 pictures of
familiar plants and animals, on average they could only name 4.6 in the Indigenous language
while their grandparents averaged 15.1 names.

Atran and Medin’s (2008: 128-140) findings from studying four groups of children from
different populations suggest that induction patterns may be influenced by relative familiarity
with animals and by the culturally specific character of the functional and ecological relationships
between humans and other natural categories of elements. Similar comparative studies reveal
components of biological cognition that vary systematically as a function of cultural milieu and
input conditions (intimacy of contact with nature). Their findings also suggest that because of
different knowledge frameworks, knowledge acquired outside of the classroom will not
necessarily make its way into it. Science (instruction) is not culturally neutral. Bang et al. (2005 in
Atran and Medin, 2008: 140) suggest that there is a better match between majority-culture
parents’ views of nature and science instruction than between Menominee parents’ views and
instruction. For example, both the texts and the majority-culture parents tend to imply that
nature is an externality to be exploited, cared for, learned about etc. Menominee parents tend to
emphasize that we are part of nature and that nature is not an externality.

Zarger and Stepp (2004) restudied (Indigenous) ethnobotanical naming ability among
Tzeltal Mayan children in Chiapas 30 years after the original study by Stross (1973). They used a
more compact, yet representative version of the plant trail used by Stross, interviewing 29
children while Stross interviewed 25 children. They found similar patterns of knowledge
distribution correlated with the children's age, as well as a higher percentage of correctly
identified plants in the two most salient categories. Despite several decades of socioeconomic
and ecological changes in the community, the daily activities of the children had remained similar
to the daily activities 30 years ago. Another important point to note is that 80 percent of the
community were monolingual Tzeltal speakers.
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These studies show that exposure to the traditional environment (social and natural) is
necessary for children to acquire ethnobotanical naming abilities in the Indigenous language and
to develop their biological cognition and their subsequent relationships with nature. By traditional
environment | mean a healthy dynamic community embedded in a continuity of cultural practices
related to the direct environment (social and natural) of this community. These studies also
suggest that classroom learning still promotes the worldview of Man as master and possessor of
nature, meaning this worldview is still dominant. This worldview appears to clash with healthier,
more inclusive worldviews, such as that of the Menominee parents or others that resonate with
biocultural diversity views. Because it is the dominant worldview when it comes to our
relationships with nature though, it could have displacing effects on traditional environmental
knowledge, especially amongst children. This could be one of the reasons why formal education
has been found to negatively correlate with traditional environmental knowledge (Voeks and
Leony 2004; Zent, 2001; Zent 1999a). It is important to note this could be changing though, most
likely depending on the school system, for example, Reyes-Garcia et al. (2005a) found that among
the Tsimane parental schooling was negatively correlated with cultural competence in knowledge
of plant uses, while schooling was positively correlated.

According to Berlin (1992) the ability to classify and name the surrounding environment is
the foundation of ethnobotanical knowledge. He also writes that lexical variation found in
medicinal plant vocabulary appears to be governed by factors relating to the cultural significance
of the species involved (Berlin, 1999: 13). As described in section 1.6 traditional environmental
knowledge encompasses much more than just naming ability. While Levi-Strauss (1966: 2) wrote
that the naming of plants seems to be inextricably linked to the knowledge of their properties and
uses, Rosenberg’s (1998) study of knowledge of names for animals among Seri children has shown
that knowledge of Indigenous names does not necessarily correspond with traditional
environmental knowledge related to those species. Seri youth know and talk about local fauna in
the Seri language, but do not know certain culturally based beliefs and songs related to the fauna.
Rosenberg used 40 photographs of local animals for identification exercises and to answer specific
questions about the depicted species. Each question was asked both in Seri and Spanish. 29
interviews of which eight were focus group interviews involving two or more individuals, were
conducted (a total of 41 individuals were surveyed). All interviewees spoke Seri as their first
language. The degree of bilingualism was estimated in casual conversation and each individual
was given a score. There was no correlation between amount of schooling and age and degree of
bilingualism. It is unclear however whether the lack of knowledge of certain cultural based beliefs
about the local fauna is due to a normal age related learning curve (older people have had time to
assimilate more knowledge (Voeks and Leony 2004)) or whether it is an indication of change in
traditional environmental knowledge. Rosenberg (1998) does suggest that this information is not
necessarily passed down to younger generations and she writes about certain programs among
the Seri that promote retention of natural history lore embedded in Seri oral traditions.

During a pilot study, Zent (2001; 1999a) researched the impact of the social variables of
age, formal education, and bilingual speaking ability on knowledge of forest tree names and uses
among Piaroa men in Venezuela. He used a plot-survey marking 50 tree and liana species
combined with structured interviews into plant uses and the social background of the informants.
He interviewed 44 men between the age of 10 and 68, making up about 40 percent of the male
population. He analyzed the results using linear regression and Romney's consensus analysis to
determine the right response. Three sets of linear regression were performed: 1. impact of the
social variables of age, education, and bilingual ability on plant naming competence scores. 2.
impact of plant naming competence on plant use-value scores. 3. impact of social variables on
plant-use value scores. He found that there was a sharp divide between the plant naming
knowledge distribution of men below and above the age of 30. Naming ability was correlated with
knowledge of uses. Plant knowledge was slightly increasing with age among the older cohort,
while there was a steep increase of competence among the younger cohort (plant knowledge
showed a steep decline with younger age). Multiple regression tests revealed that none of the
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social variables were significant predictors of plant naming competence among the older cohort,
while age (positive) and bilingualism (negative) were shown to be significant predictors among
the younger cohort. Education was found to be a strong positive predictor of bilingualism. Thus,
the knowledge difference is not due to age alone. This patterning of knowledge can be explained
by the change in the Piaroa settlement pattern 30 years ago which is associated with greater
acculturation pressure.

Ross (2002) studied the changes that occurred from one generation to the next among
the Lacandén Maya in Chiapas. Ross conducted all the interviews in Lacandon Maya. He
interviewed the entire male population of Mensadbak (consisting out of 34 adults) apart from one
deaf person. The work included forest walks, work in the milpa and informal interviews. After
freelisting exercises, sorting of cards with plants and animals was used to elicit plant-animal
relations. Romney's cultural consensus was used to determine agreement. Principal-component
analysis was used to test whether a single underlying model holds for all informants. He found
one underlying cultural model within which two sub-models were distinguished representing the
two generations. These sub-models relate only to the forest, as further exploration of the data
showed a strong consensus without group differences for the cultivated plant species. Social
network elicitation showed that the elder generation males were perceived as experts on the
forest. Experts reported a higher rate of plant-animal interactions than the younger generation,
yet plant ranking correlated significantly between the two groups (r=0.88). Correspondence
analysis was performed to investigate the structure of this knowledge. For both groups separate
matrices (animal by plant) were calculated, indicating relations. The data showed that the
knowledge of the younger generation was less specific and involved less species than the
knowledge of the experts. It is unlikely they will acquire the knowledge of the experts due to lack
of opportunity (some species are no longer observable in the area) and interest. When it came to
the effect of animals on plants, there was a negative correlation between the number of relations
reported and the age of an informant. This means younger informants were more likely to
recognize the damaging effects of animals on the forest, the experts saw the same relations but
did not perceive them as harmful. The ethno-ecological model of the experts was not only more
detailed but also had an ideological structure that was completely missing in the model of the
younger generation. The differences in knowledge seem to reflect a rupture in the acquisition of
cultural knowledge among this community which forms a part of a wider cultural change.

In their intergenerational study of the Lacandén Maya among the men of two adult
generations living in the community of Mensabék, Atran and Medin (2008: 206-207) found one
underlying model for all informants, that suggested two submodels for the members of the two
generations. They refer to the study above (Ross 2002) to describe how members of the first
generation reported significantly more interactions than members of the second generation. The
first generation’s consensual model exhibited a clear structure that separates animals and plants
along lines of taxonomy and habitat. Second generation adults clearly regarded first generation
adults as experts; however, Atran and Medin could not find evidence for a relation between
proximity to an expert and ecological knowledge. The changes appear to reflect a dramatic
change in settlement patterns that distanced the younger generation from forest life.

These studies show that plant naming ability is correlated with knowledge of plant uses.
They also show that wider cultural changes have consequences for exposure to the traditional
environment (social and natural) that is necessary to acquire ethnobotanical knowledge. Philips
and Gentry (1993a) collected plant use data from non-Indigenous people in southeast tropical
Peru. Most of the ethnobotanical data collection was done in a series of one hectare tree plots at
the Zona Reservada Tambopata with approximately 570 tagged, identified trees and lianas in a
total of 6.1 ha, representing seven different forest types. 29 people were interviewed individually.
They recorded use data in 1885 independent events. An "event" is defined as the process of
asking one informant on one day about the uses they know for one species. There was a
recognized male bias in choice of informants. Over 116 uses were reported for the large woody
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plant species in the sample plots. They introduce a technique to calculate the overall use value for
each species. The formula is:
UVs = M
ng
use value for a species for a given informant. This technique is built around several events per
species per informant and therefore takes into account intra-informant variation, as well as inter-
informant variation and gives a much more reliable account of the use value of a species as the
sample size increases. In the follow-up paper, Philips and Gentry (1993b) analyze the relation
between a species use value and eight ecological factors. They also introduce the formula to
calculate relative use value for each informant (RUVi) to compare knowledge between
informants. They use regression lines to plot informant's relative knowledge (RUVi x 100) against
informant's age. The results show that knowledge of medicinal uses and overall uses is related to
informant's age (elderly people have more knowledge). Age explains over 50% of variance in
relative knowledge of medicinal uses. They suggest that simply establishing the existence of a
uniquely steep increase in medicinal plant knowledge with age proves that ethnomedical
knowledge is uniquely vulnerable to acculturation, regardless of whether acculturation is taking
place now.

In the Afro-Brazilian community of Lengéis in Eastern Brazil Voeks and Leony (2004)
employed two local medicinal plant experts to formulate a sample plant pharmacopoeia on a
selected disturbed ground plant trail. The sample included 45 plant taxa. 67 non-randomly
selected informants (out of a population of 8000) were administered a socio-economic
questionnaire and then taken along the plant trail where they were asked the name, any use and
then medicinal use(s) of each of the 45 plants. They analyzed normative data (yes-no, male-
female) using several one-way ANOVA tests. Women were significantly better informed about the
names and uses of the sample flora than men and literacy was negatively associated with both
name and use competency. They analyzed the nominal data using linear regression. Age and
numbers of years residing in the locale were both correlated significantly with name and use
competency. Kendall's non-parametric tau showed that there was negative correlation between
formal education and name competency: as the level of formal education of the informant
increased their name competency decreased. To test whether the difference in knowledge is due
to the age learning curve the participants data was divided in age cohorts. This showed a sharp
rise in medicinal knowledge between the 61-70 and 71-80 groups, from a mean of 34 percent to
69 percent, which indicates that the difference in knowledge is not due to the age learning curve.

These studies suggest that medicinal plant knowledge is largely confined to older people
and that this might be the case because it is especially vulnerable to acculturation. Other studies
have suggested that knowledge related to plants in general is especially susceptible to cultural
erosion that is written to often accompany language shift (Balick 1996: 23; Leonti 2002: 11; Maffi,
Skutnabb-Kangas and Andrianarivo 1999; Zent 2001). Although there are examples of exceptions
such as the Yaku language of Ethiopia, which is reported to only survive in its plant names
(Brenzinger, 1995 Newsletter FEL p. 5 cited in Crystal, 2000: 22). This is similar to Roy Ellen’s
experience in Eastern Indonesia where plant names in local languages are often the last words to
disappear. Especially when species are endemic to a certain locality, have no name other than in
the local language, and in situations where people mainly depend on the local pharmacopeia for
their healthcare (Roy Ellen, personal communication, 2020). Another factor that appears to
contribute to the retention of local plant names in island Southeast Asia is the extent to which
people rely on plant species that do not overlap with plant species used elsewhere (Ellen and Puri,
2016: 356-357). Komaromi’s (2009: 41, 52, 61) data gathered among the Mambila community of
Somié of Nothern Cameroon suggested a high level of lexical knowledge sharing regarding plant
names in Mambila. At the same time, she observed that fulbeization (cultural and language shift
to Fulbe, the dominant culture in the region) led to increased knowledge sharing of Fulbe plant
names and uses amongst young Mambila men and women to varying degrees. She also reported
positive correlation between age and ethnobotanical knowledge. Older Mambila men and women

where nsequals the number of informants interviewed for each species, UVisis the
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held a higher lexical knowledge, especially in the domains of medicine and ritual, than younger
Mambila.

Benz et al. (2000) tested the hypothesis that communities with fewer modern services
(they hypothesized that communities of Indigenous language speakers are more marginalized)
have higher ethnobotanical importance values. They conducted systematic interviews with
residents of eight communities in the Sierra de Manantlan biosphere reserve. Only a handful of
Nahua speakers are left, so Spanish speaking Indigenous people were interviewed and their
knowledge compared with Alcorn's monograph (1984) on Huastec ethnobotany which reports
species that are used as well as number of informants that report them as useful. Informants
participated on a volunteer basis, and showed a lack of shared knowledge. A total of 173
informants were administered periodic interviews using fresh fertile plant specimens collected
within two hours walking distance of the community. Fourteen categories of use were established
based on informal freelisting. Seven ethnobotanical indices were calculated: 1. total number of
useful species in each community. 2. average number of times a species was recorded as useful by
all informants. 3. average number of uses provided by all informants. 4. the average number of
informants acknowledging utility. 5. diversity of useful species Simpson's. 6. diversity of useful
species Shannon-Wiener. 7. aggregate use value of all useful species in each community. These
indices were averaged for all useful species reported by all informants from each community.

Except the diversity indices, all were log-transformed prior to analysis. One-way analysis
of variance was performed and Scheffe's test for post-hoc comparison. INEGI data was used to
obtain information on socio-economic marginality. Likert scaling was used to summarize the
seven indices of marginality and Property fitting was used to predict ethnobotanical importance
value from socio-economic marginality indices. Parametric correlation analysis was used to
determine the strength of relationship between ethnobotanical importance value and socio-
economic marginality indices. The Manantlan communities are compared amongst each other
with regard to socio-economic marginality indices and ethnobotanical importance value. The
Manantlan communities were compared as one population with the Huastec data to test for
diversity of knowledge, comparing the number of useful species and their relative importance
among informants. Diversity statistics were used and showed that ethnobotanical knowledge was
more diverse and more evenly spread among the Huastec than the Manantlan people. The
combined indicator of marginality does not correlate with indices of ethnobotanical importance,
yet the authors do suggest that TEK erodes with modernization that follows language loss. They
suggest that TEK has eroded in Manantlan together with the Indigenous language but provide no
proof for this. Another critique that can be raised is the approach to modernization. There are
different forms of modernization and continuation of the Indigenous language and modernization
are not mutually exclusive.

Reyes-Garcia et al. (2005a) looked at the correlation between participation in a market
economy and folk knowledge of plant uses. Methods included a cross-sectional survey of 497
households in 59 Tsimane villages with a randomly selected female or male household head for
the interview. As well as a repeated measures study in two villages, comprising of all the adults
(n=108) on three occasions (n=312) in a panel survey. Romney's consensus analysis was used to
determine responses to multiple-choice questions on plant use. The weaknesses of this study
include that it does not capture specialized knowledge, it only works if plant nomenclature does
not differ between villages and that it does not allow analysis of factual use of plants. Freelisting
was used from 50 subjects on the panel, from the 92 plants that were mentioned by at least one
informant in each village, three multiple choice questionnaires were developed. Three were
employed in the panel survey, one in the cross-sectional survey. Surveys were conducted in
Tsimane with the help of translators. Cultural consensus was calculated at the village level and the
total level. Data from the cross-sectional study show that individuals in more isolated villages
share more knowledge than individuals in villages closer to town. The three proxies for
acculturation were: father's schooling, schooling, and fluency in spoken Spanish. They used
random-effect regression with semi robust standard errors and ordinary least squares regression
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(just means that the model that best fits the data is chosen) with robust standard errors. They
found that fluency in spoken Spanish and parental schooling was negatively correlated with
cultural competence in knowledge of plant uses, while schooling was positively correlated.

While the Benz study seems to be suffering from some serious methodological flaws that
put the conclusions to doubt, the Reyes-Garcia study supports the hypothesis of exposure,
suggesting that traditional environmental knowledge depends on an active process of
transmission, in which schooling can play an important role. None of the above studies assessed
the individual respondents’ fluency in the Indigenous language. Instead bilingualism (the ability in
the dominant language was assessed) was taken as a proxy for acculturation or an entire
community speaking an Indigenous language was compared with a Spanish speaking Indigenous
community. Because many studies have shown that the distribution of knowledge within human
communities is not homogeneous (Romney, Weller and Batchelder, 1986: 314, 325; Hays, 1974:
491-495; Berlin, Breedlove and Raven, 1974: 53-56, 58-59; Boster 1986; Berlin 1992: 223-231;
Philips and Gentry 1993b, Lizarralde 2004; Zent and Lépez-Zent 2004), we miss a vital dimension
by not measuring the Indigenous language capacities of the individual respondents. This is
especially important in situations of language shift, where the transition of one language to
another is usually gradual, some language domains are lost before others and there are many
different levels of language capacity in the affected community- from non-speaker, semi-speaker
to fluent speaker (Crystal, 2000: 21-22).

The main limitation of the literature is that there are very few studies that look at the link
between traditional environmental knowledge and language shift. The exception is Margaret
Florey’s work. Florey (1993: 297-304) tested the language proficiency in the Indigenous language
of 33 speakers in the Alune village of Lohiatala, Seram island, Indonesia. Four groups of speakers
were identified based on the test results: near-passive bilinguals, imperfect speakers, younger
fluent speakers and older fluent speakers. Florey found rapid language shift to Ambonese Malay
along generational lines. Use of Alune was markedly greater with older speakers and decreased
noticeably with younger people. Malay is associated with the Christian church, biomedical
medicine, education and the pan-Indonesian system of government, while Alune is increasingly
linked with traditional knowledge and Indigenous religion. The younger fluent speakers
overreported their use of either Alune or Malay. It appears this arose from the speakers’ desire to
be affiliated with the cultural and social values currently associated with each language. The same
group of younger fluent speakers has been reinterpreting two types of secular narratives as
sacred knowledge and therefore secret knowledge. In the case of incantations, the power resides
in precise use of language and misuse of language may have disastrous consequences. With
regard to sacred knowledge, Malay is used to diffuse the danger of incorrect language use in
Alune and it is used in transmission of sacred knowledge to protect and maintain the status of this
knowledge. The younger fluent speakers are affecting the pace of language shift by limiting the
transmission of the reinterpreted sacred knowledge and using Malay to impart it, as well as
encouraging the use of Malay in their role as mediators in the community. In Lohiatala it is the
domain of Indigenous religion which due to restrictions on transmission and the reinterpretation
of previously secular knowledge into this category is hastening the demise of Alune.

Florey (1998: 205-226) writes that historically the use of incantations was embedded in all
aspects of life of the Alune. Alune cosmology focused on placating ancestral and local nature
spirits through incantations to ensure health and vitality, and the productivity of the environment.
During the last 50 years of the twentieth century the Alune experienced rapid sociopolitical and
ecological change. Conversion to Protestantism has resulted in the suppression of non-Christian
religious practices. In Lohiatala the process of language shift to Ambonese Malay is well advanced
and there are clear generational differences in knowledge and use of the Alune language and
Alune ritual practices. The performance of incantations is affected by the loss of many of the
appropriate contexts of use for ritual and sociocultural knowledge and interrupted transmission
of the Alune language and ritual practices. Young people are also spending an important part of
their formative years away from the community and are therefore not gaining the detailed
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knowledge of Alune ecology and social practices which they need to attain skills as ritual
practitioners. At the same time, it appears that in Lohiatala a syncretic form of Christianity is
being created which enables some people to incorporate some features of pre-Christian practices.
The modern incantations used differ in form and function from the incantations used before, they
are shorter, and they appear to lack the poetic features of their precursors. Younger Lohiatala
people are reluctant to recite the original incantations because of their lack of fluency in Alune.
Also, the traditional sources for incantations are closed to young people as older people from the
community have ceased transmission of their pre-Christian knowledge. Young people now obtain
their incantations from a variety of sources, both Alune and non-Alune, often purchased and in
written form. The comparisons between modern and traditional incantations in their context of
use shows both continuity and discontinuity of practice.

Research conducted by Florey and Wolff (1998: 41-56) in two Alune villages revealed that
some pre-Christian healing practices (both herbal medicines and incantations) retain a role.
Although the distribution and patterns of use of this knowledge have changed. In Lohiasapalewa
information concerning herbal medicines is largely restricted to a small number of older villagers
and has only been acquired by a very few younger villagers. It is considered specialist knowledge.
Language shift and the suppression of pre-Christian practices by the church are clearly implicated
in the loss of traditional healing methods, including use of herbal medicines and incantations.
Another factor is reduced time for horticultural practices and less time in the forest learning
about TEK. Nowadays in Lohiatala and Lohiasapalewa illness and injury are treated first by prayer
and then by biomedical medicine. When ailments remain resistant to these treatments, some
people will call upon elderly villagers to prepare an appropriate herbal medicine. If this fails
people may ask an expert to use incantations. Due to the suppression of these practices by the
church, this needs to be concealed. Herbal medicines are now rarely used and knowledge of them
is in decline. In Lohiatala and Lohiasapalewa older people remember and may covertly use
curative incantations. People born following the conversion to Christianity were unwilling to
discuss pre-Christian practices of any kind. In Lohiasapalewa younger people appear to have no
knowledge of curative incantations. In Lohiatala young people have sought other sources than
parental knowledge for curative incantations, changing their form and function.

These studies show that traditional medicinal (plant) knowledge and language are
endangered by the same processes of socio-cultural change. Sousa Araujo et al. (2012) propose a
guantitative measure to study the distribution, variation and sharing of TEK at an intracultural and
intrafamily level. A home is defined as a family unit. In each house they interviewed at least two
people (usually members of a couple). Three surveys took place: freelisting was used to assess the
knowledge and/or uses of plants for medicinal, food, and/or fuel purposes; a semi-structured
interview was conducted to record socio-economic data; a guided tour was used to add to the list
of cited plants and to collect specimens. They constructed a binary matrix that contained the
record of citation for each species (Si) known to each informant (li) for each category of use
(medicinal, food, or fuel). Based on these data, the knowledge richness and uniqueness index
(KRI) and the knowledge sharing index (KSI) were calculated for each informant. KRl measures the
knowledge richness and uniqueness of a specific set of plants by a certain individual. The index
tends to assume smaller values with a larger richness and a higher number of exclusive plants
cited by a determined informant. KRl values are inversely proportional:

1= KRIY J2 7
where: J;= Ri/Rfi

Ri - Record of species (Si) cited by informant (li);
Rfi - Total record of species (Si) cited by the family or community (fi).

7 There is a typing mistake in the formula in the article: "1 /= KRIY, J*" (Sousa Araujo et al., 2012: 4), | have
corrected this in my review of the text.
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KSI aims to evaluate the homogeneity of the knowledge. It is a measure of distance, and the value
may range from 0 to 1, with 1 being the value that expresses the lowest degree of sharing among
a determined informant (KRIi) and the other components of the family unit or community
(KRIMax)

KSI = KRIi/KRIMax.

They found that knowledge of plant species is heterogeneous and less than half of it was shared
among individuals of the same residential unit. Of the categories fuel, food and medicine, the
knowledge of medicinal plants is much richer on average. Medicinal plant knowledge was also
more widely shared within the community than knowledge pertaining to the other categories.
More knowledge is shared within the community than within family groups, especially regarding
the medical category. Principal component analysis was used to establish groups in the different
categories and then the Kruskal-Wallis test was used on these groups to test for difference in KRl
and KSI between these groups. The Kruskal-Wallis test shows that there is a very significant
difference (p: 0,0001) between the KRI and KSI scores of these groups.

Hopkins and Stepp (2012) conducted research among the Yucatec Maya of Tabi in Mexico
into the distribution of medicinal plant knowledge. They used freelisting of herbal remedies (plant
and illness together), which informed the cultural consensus analysis (Romney) questionnaire.
They calculated the frequency of all items (separating remedy in illness and plant). They collected
specimens for each plant that was named a minimum of three times by different informants. 40
people were interviewed; they mentioned a total of 650 remedies in the freelisting exercise. The
frequency ranged from 1 to 20. The average number of remedies reported was 23 (range 2-88).
The remedies were comprised of 107 illnesses and 276 plant names. In general, a few plant names
were mentioned by many people and numerous plant names were reported by few people. The
assumptions of the CCA were met, so there is one common culture of herbal remedy knowledge
in Tabi. The mean competence score was 0.64 with a standard deviation of 0.20.

These studies show that there is a lot of variation in medicinal plant knowledge. Medicinal
plant knowledge was more widely shared within the community than knowledge pertaining to
other plant use categories. More knowledge was shared within the community than within family
groups. There are several hypotheses that can be extracted from the literature on TEK and its
relation to language. The main hypothesis that was extracted from the literature review is that
language shift is often accompanied by cultural erosion. Further hypotheses that can be extracted
from the literature are that plant naming ability is correlated with knowledge of plant uses and
that TEK depends on exposure or an active process of transmission, in which schooling can play an
important role. Other important findings described in the literature are that wider cultural
changes have consequences for exposure to the traditional environment (social and natural) that
is necessary to acquire ethnobotanical knowledge; and that traditional medicinal (plant)
knowledge and language are endangered by the same processes of socio-cultural change; and
that there is a lot of variation in medicinal plant knowledge and that it is often largely confined to
older people.

1.8. Main aim of this thesis and chapter overview

The primary aim of this thesis is to examine the relationship between traditional environmental
knowledge (TEK) and language shift in the Mixtec community of Tilantongo in Oaxaca Mexico and
to answer the research question ‘What happens to knowledge of medicinal plants (and related
ethnomedical concepts) when language shift takes place in an Indigenous community?’ TEK
recognizes the link between biological and cultural diversity, while in the discourses of
endangerment, language has been put forward as the organic link between culture and
environment. Studying what happens to TEK when a community experiences language shift will
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enhance our understanding of how the diversities (biological, cultural and linguistic) that make up
life interact, potentially advancing the biocultural diversity theory. A better understanding of the
mechanics of the biocultural diversity theory could help to develop this theory in an overarching
theoretical framework within the discipline of ethnobiology and to help popularize it with the
larger public.

This thesis focuses on medicinal plant knowledge as a conglomeration of several TEK
domains. Medicinal plant knowledge is intrinsically linked to other domains of TEK related to
cosmovision, illness etiology, religion and the hot cold system. The hot cold classification system is
an integral part of how people think about their environment and the interactions it has with the
human body, including medicinal plants and their use. | suggest that the hot cold classification
system also constitutes a TEK system which has been misrepresented and misunderstood by some
of its main scholars, and that the key to understanding it is to situate it within the framework of
TEK and to study it in relation to medicinal plant use, cosmovision, illness etiology and religion. |
argue that both the hot cold system and medicinal plant knowledge cannot be studied and
understood without studying the conglomeration of TEK domains that they are part of.

Chapter one gives an overview of the theories that have informed this thesis. The
discipline of ethnobiology does not have a unifying theoretical framework, although it is informed
by many theories and methodologies. The biocultural diversity theory has however been
developing as one of the guiding principles of the discipline (Ellen, 2006: 16). Biocultural diversity
can be defined as the interlinked (and likely co-evolved) complex whole of the diversities-
biological, cultural and linguistic - that constitute life (Maffi and Woodley, 2010: 5-6; Pretty et al.,
2009: 101). The biocultural diversity theory builds upon the linguistic relativity hypothesis and
ecolinguistics. The linguistic relativity hypothesis postulates that habits of speech affect habits of
mind and that this influences how people interact with their social and physical environment.
Ecolinguistics studies language use in its interaction with an environment trying to elucidate the
interactive process of exchange that takes place. The biocultural diversity theory suggests that
because the biological, cultural and linguistic diversities are interlinked, changes in one diversity
will have profound effects on the other diversities in an affected ecosystem. One approach that
can be taken is that Indigenous people who have lived in a certain environment for a long time
have co-evolved with their environment and that their languages specialize in co-habiting with the
myriad of life that surrounds them. This could mean that in a situation of language shift, the
dominant language that people shift to, does not have the same relationship with their original
environment. It is important to remember that often language shifts as part of a bigger paradigm
of cultural and environmental shifts. This means that incorporation of all the elements from the
original language into the language the community is shifting to, is unlikely.

Traditional environmental knowledge (TEK) connects environment, culture and language.
TEK comes from the relationship between a particular peoples and the place they live. It is part of
a peoples’ worldview. It forms a complex web of interconnected cultural domains that all relate to
the human being in relationship with their environment. The study of TEK in a community which is
experiencing language shift can broaden our understanding of how the different diversities that
make up life connect and therefore advance the biocultural diversity theory. A review of the
relevant literature shows that there have been many different methodologies to study changes of
TEK. The main hypothesis that was extracted from the literature review is that language shift is
often accompanied by cultural erosion. Further hypotheses that can be extracted from the
literature are that plant naming ability is correlated with knowledge of plant uses and that TEK
depends on exposure or an active process of transmission, in which schooling can play an
important role. The main limitation of the literature is that there are very few studies that look at
the link between traditional environmental knowledge and language shift. There are studies that
have assessed the degree of bilingualism (fluency in the dominant language) and taken that as a
proxy for acculturation, or a community speaking an Indigenous language was compared to a
community speaking Spanish. Apart from Margaret Florey’s work, there are no other studies that
measured the Indigenous language capacities of the individual respondents. This is especially
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important in situations of language shift, where the transition of one language to another is
usually gradual, some language domains are lost before others and there are many different
levels of language capacity in the affected community (Crystal, 2000: 21-22).

Chapter two gives a short geographical background of the Mixteca and Mexico, situating
Tilantongo in the Mixteca Alta. It also gives an archaeological and historic background of the
Mixteca. This is followed by a description of Tilantongo, which shows its historical and
archaeological importance. Language shift signifies the displacement of one language by another.
It is not a neutral term; language shift often happens in a post-colonial setting when the dominant
language displaces the Indigenous language. It is often a consequence of social and political
discrimination that becomes internalized to the extent that people stop speaking their language.
We cannot study language shift without acknowledging the history of the peoples that are
undergoing it. The description of the Mixteca and Tilantongo is followed by a short overview of
previous ethnobotanical work that has been done in the Mixteca and a description of the Mixtec
language. This is followed with an overview of the methods that were used during the fieldwork
and subsequent analysis of the data for this thesis.

Mixtec is a tonal language; Chapter three presents a preliminary tonal analysis of the
Mixtec of Tilantongo. It starts with the general methodology and the orthography. This is followed
by a description of how surface contrasts are established when studying a tonal language and a
Praat® picture example, explaining its features. | then present seven bisyllabic word groups,
followed by seven monosyllabic word groups. These word groups are representative of the pitch
patterns that are distinguishable on words in citation form. | go on to explain the relationship
between tone, the couplet, the syllable, and the mora® with examples from Tilantongo Mixtec.
This is followed by a section on discovering tonal alternations, in which previous tonal work on
Tilantongo-Diuxi Mixtec is introduced and compared to Tilantongo data. | propose a preliminary
rule system to explain the observed tonal alternations and present related examples. A full
understanding of the tonal system is necessary for a more in-depth study of language shift in
Tilantongo.

Chapter four explains how the Linguistic Vitality Test (LVT) developed by Margaret Florey
calculates language proficiency and how | adapted the LVT for Tilantongo Mixtec together with Sr
Marcial Cruz Cenobio. On first glance the results from the LVT appear binary; there is one group
that speaks Mixtec fluently and scores mostly 100 on all components of the LVT and there is a
second group that understands Mixtec to varying degrees but cannot speak it, their scores
drastically drop for the second component and they are unable to do the third component of the
LVT. Overall, 65 percent of respondents are fluent Mixtec speakers. The preliminary speech and
tonal analysis of the LVT data however, suggests that the group of fluent Mixtec speakers is
divided into two subgroups based on sound and tonal differences in speech. The first subgroup
consists of mostly elderly speakers, while the second consists of young people who have taken
active measures to learn to speak the Mixtec language.

Chapter five addresses the main research question: what happens to knowledge of
medicinal plants when language shift takes place in an Indigenous community? It contains the
analysis of the data and presents the results from the related statistical tests. It shows that when
language shift happens, medicinal plant knowledge shifts as well. As will be further discussed in
Chapters six and seven, when language shifts, not everything the original language contains shifts
into the dominant language. This chapter shows that when medicinal plant knowledge shifts,
there is a change in focus and therefore in knowledge. Medicinal plant knowledge in the language
the community is shifting to is more extensive and held by more people than medicinal plant
knowledge in the original language. There appears to be a core of medicinal plant knowledge that
partly shifts into the dominant language, but while doing so, the focus changes. So while less

8 Praat is a free and open source software package for speech analysis in phonetics (Boersma and Weenink
2010)
® The mora is a phonological unit determining syllable weight

22



salient species do not appear to shift into the dominant language, there is also a change in focus
wherein ritual Mixtec plants are the most salient plants mentioned in Mixtec, but not in Spanish,
where the most salient plants are introduced species. While the medicinal plant knowledge in
Spanish constitutes TEK, it is a shifted form of the Mixtec TEK; its focus, and therefore parts of its
content, has changed.

Chapter six describes the ethnobotanical database, which contains an alphabetical list
with the names and uses of the medicinal plants mentioned in this thesis, as well as voucher
specimen numbers when applicable. This is followed by a description of Mixtec plant
classification, a subject that requires much more research. Then | show how people talk about
illnesses, treatments, and medicinal plants in Mixtec and in Spanish. This is important because it
shows which concepts that exist in Mixtec shift into Spanish and which do not. This chapter also
contains descriptions of certain illnesses, treatments, and an introduction to the temazcal or
‘traditional steam bath’ by medicinal plant experts, contributing to our understanding of Mixtec
iliness etiology and cosmovision. This theme continues more in-depth in Chapter seven, which
introduces the Mixtec medicinal framework. The Mixtec medicinal framework consists of nature,
the sacred and spiritual world and their interactions with the human body and spirit. It is
contained in the conglomeration of TEK domains that constitutes medicinal plant knowledge.
Previous researchers of the hot cold system have suggested that it is the disturbance of the hot
cold equilibrium that lies at the center of Mesoamerican illness etiology. | propose that this is
expanded to disturbance of equilibrium in general, contextualized in the Mixtec medicinal
framework, contained in the conglomeration of TEK domains which constitutes medicinal plant
knowledge. | present evidence that supports the reinterpretation of the hot cold system as an
Indigenous TEK system, part of the medicinal plant knowledge TEK conglomeration, a system that
is not random but governed by rules, that forms a dynamic yet coherent classification system.

Chapter eight contains the conclusion of this thesis, it shows that when language shift
happens, medicinal plant knowledge shifts as well. It means that knowledge of medicinal plants in
Spanish is more prevalent than knowledge of medicinal plants in Mixtec in Tilantongo. Shift does
entail change though. Not all elements from the conglomeration of TEK domains shift into
Spanish. Ritual and religious elements do not all shift and suggest a change in focus in the shifted
medicinal plant knowledge. The hot cold classification system appears to be a more resilient TEK
system that has shifted into Spanish (probably a long time ago, considering the interest in
humoral pathology and consequently the hot cold classification of plants of the Spanish invaders).
However, the understanding of the hot cold system comes from understanding the classification
context for each classification event. The principle of opposites provides classification context, yet
implementation of the principle of opposites requires in-depth knowledge of medicinal plants and
iliness etiology and their classifications. This is where differences between expert and non-expert
knowledge appear and where it is demonstrated again how these TEK systems intertwine and
likely co-evolved forming an inseparable TEK system conglomeration. This also means that
changes in one TEK domain have consequences for the other domains. How this will affect the
continued resilience of the hot cold system will become apparent in the future.

The shift in medicinal plant knowledge seems to indicate a change in the way people
perceive their environment. The shift in medicinal plant knowledge is linked to the language shift
that is taking place. As language shift entails the endangerment of the original language,
medicinal plant knowledge shift entails the endangerment of the original knowledge framework.
Some elements are transferred into the new language and the new medicinal plant knowledge
framework, while others are not. This is related to the focus of the discourses that differ between
the original and the new language, reflecting changes in the social and physical environment.
These findings support the biocultural diversity theory as they support the theories behind it and
show that changes in one diversity type have consequences for the other diversities, emphasizing
its integrated and interconnected character. Considering that the way we perceive our
environment has consequences for how we interact with it (Atran and Medin, 2008) and that
ethnobiology is the study of the interactions between humans and their environment, it makes
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sense to develop the biocultural diversity theory as an overarching theoretical framework within
our discipline. This could contribute to further development and popularization of biocultural
diversity, which has an important role to play in creating a sustainable future.
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2. Methodology and background
2.1. Introduction

This thesis addresses the following research question: What happens to knowledge of medicinal
plants (and related ethnomedical concepts) when language shift takes place in an Indigenous
community? In order to answer this question two related Indigenous communities in Oaxaca,
Mexico were chosen as study-sites. The Mixtec municipios of Santiago Tilantongo and San Juan
Diuxi.'® While developing the research design | travelled to the Mixteca to obtain permission from
the municipal authorities to conduct my research there from the 9th of November 2012 for a
duration of two years. It was granted and | could proceed with the research design. | received
support from the Centro Académico y Cultural San Pablo and the Ethnobotanical garden of Oaxaca
to obtain a research visa from the Mexican government for the duration of the fieldwork. Upon
commencing fieldwork however, it proved difficult to work in San Juan Diuxi. The local authorities
were willing to let me speak in a town assembly to try to find people on an individual basis to
work with, but would not grant access to recent Census data or assist in any other way.
Considering the ambitious scope and community dependent nature of the design | decided to
focus solely on Tilantongo, where | finished fieldwork on the 18th of December 2013. The
fieldwork took place over a period of thirteen months. The methodology was developed to look at
the distribution and relationship between traditional environmental knowledge and language
shift in a community or population. It is therefore appropriate to be used to study language shift
and TEK in one community or population. Not being able to conduct the research in two Mixtec
communities with different levels of language shift means that | could not compare the results
and test for significant differences between two populations. The results described and analyzed
in this thesis come therefore from one population. However, the population they come from, is
the population with a higher level of language shift, which seems appropriate given the research
premises. It would be interesting though, to see this research duplicated in another community
and compare those results with the results presented here.

2.2. Geographical background

Mexico has a territory of two million km?, more or less equally divided above and below the
Northern Tropic. 3/4 of the country's circumference borders the sea. It is among the most
mountainous places on earth. These circumstances influence the diversity of the climate and
vegetation, which is among the most diverse on our planet (Rzedowski, 1994: 9, 21, 23, 33). Two
major floristic kingdoms, the Holarctic and Neotropical, intersect in Mexico (Frei, 1997: 37) and it
is estimated to contain 10 to 12 percent of the biodiversity on earth (Garcia-Mendoza, 2012: 21).
Mexico can be divided into 17 floristic provinces, which can be grouped into four regions which
pertain to the Holarctic and/or Neotropical (Rzedowski, 1994: 97-99).

The state of Oaxaca has a territory of 95364 km? and its southern side borders the Pacific
(Garcia-Mendoza et al., 2004: 22). The northern half of Oaxaca as well as adjacent areas in Puebla
and Veracruz form a mountainous system. It is a very rugged terrain with few plains or soft slopes,
most of it with an altitude above 1000 meters. Part of this terrain could be considered an
extension of the Sierra Madre Oriental. Between Cuicatlan and Xalapa de Diaz runs a rupture
caused by the Papaloapan River (Rzedowski, 1994: 25-27). Oaxaca is known for its biological,
geological, and cultural diversity. It is the state with the highest biodiversity in Mexico

10 San Juan Diuxi used to belong to the municipio of Tilantongo but got separated in the XVIII century. San
Juan Diuxi is located at latitude north 17°16’50” and longitude west 97°22’25” and has a territory which
encompasses 9696 ha. (INAFED) In their archaeological survey of the Mixteca Alta Kowalewski et al. (2011:
64) describe the Valley of Tilantongo; San Juan Diuxi is located in the head of the well-watered, lowest and
southernmost ravine, while Tilantongo spreads over the ridge downstream from Diuxi.
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(representing 40% of the flora), it contains almost all types of vegetation present in the country
(70 %) (Garcia-Mendoza et al., 2004: 13, 21, 24; Centeno-Garcia, 2004: 29). Based on its
physiography and geomorphology Oaxaca can be divided into twelve physiographic subprovinces;
Depresién del Balsas, Montafias y Valles del Occidente de Oaxaca, Fosa de Tehuacan, Sierra
Madre de Oaxaca, Planicie Costera del Golfo, Valles Centrales de Oaxaca, Montaias y Valles del
Centro, Depresién istmica de Tehuantepec, Sierra Madre del Sur de Oaxaca y Chiapas, Sierra
Madre del Sur, Planicie Costera del Pacifico, Planicie Costera de Tehuantepec (Ortiz Pérez et al.,
2004: 43-45). Figure 2.1 presents a map of Mexico, with the state of Oaxaca and the location of
the Mixteca.

In 2011 following earlier attempts by Martinez-Gracida (1891) and Conzatti who collected
around 6000 specimens between 1895 and 1940 (Garcia-Mendoza, 2012: 14), Garcia Mendoza
together with 127 botanical experts (2012: 16) completed the compilation and taxonomical
revision of a plant inventory for Oaxaca state. They list 321 plant families, 2160 genera, 9363
species and 227 intraspecific taxa. 308 of the listed plants are introduced species, while 685
species (constituting 728 taxa) are estimated to be endemic to Oaxaca. 2383 species are endemic
to Mexico. Frei (1997: 37) wrote that Mexico has been estimated to be home to 30.000 flora
species, while De Avila (2010: 20) wrote that it is home to 22.325 flora species.

GULF OF
MEXICO

PACI/F/C
OCEAN

Figure 2.1: Map of Mexico showing Oaxaca and the location of the Mixteca region (shaded)

The Mixteca is a cultural and geographical area that constitutes one third of the state of Oaxaca to
the west, contiguous portions of the south of Puebla and a strip of the east of Guerrero. Figure
2.2 presents a map of the Mixteca. The Mixteca is divided in the Mixteca Baja in the north and
north-west, the Mixteca de la Costa in the south and south-west and the Mixteca Alta in the
central area and the east (Spores, 2007: 4-8). The Mixteca is approximately situated between N
16° and 18° 16' and 97° and 98° 30'. It occupies a territory of around 40.000 km? (Dahlgren de
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Jordan, 1954: 15). Geologically the Mixteca is made up of sedimentary continental rocks (from the
Pleistocene and earlier Cenozoic period), volcanic rocks, granite, granodiorites (early Cenozoic),
limestone, mudstone and sandstones of continental and oceanic origin (Mesozoic), mudstone
schist, igneous rocks of oceanic origin (Paleozoic) (Centeno-Garcia, 2004: 30-31). The main river
systems draining the Mixteca are the upper Rio Balsas and the Rié Verde which flow into the
Pacific and the Rio Papaloapan which flows into the Gulf of Mexico (Josserand, 1983: 106).

The second physiographic subprovince of Oaxaca; Mountains and Valleys of Western
Oaxaca (encompassing a territory of 21.362,73 km?), corresponds to the floristic subprovince of
the Mixteca Alta. In the north it adjoins the state of Puebla, in the northeast the foothills of the
Tehuacdn trench, in the southeast the Central Valleys, in the south the meridional group of the
Sierra Madre del Sur and in the east the state of Guerrero. It consists of mountainous systems
that converge in the south. The highest parts are formed by the Sierra de Tlaxiaco (3200-3400 m)
and the Sierra de Nochixtlan (2800 m). The northern part is drained by the Rio Mixteco, a
tributary of the Rio Balsas, while the southern part is drained by the Rio Verde (Ortiz Pérez et al.,
2004: 46-47). The Mixteca Alta forms the western edge of the Mesa del Sur or Southern Plateau
of Mexico. Its eastern boundary is the Valley of Oaxaca, in the west it adjoins the Mixteca Baja, in
the south it is delimited by the Rio de la Culebra and affluents of the Rio Grande. In the northeast
it is delimited by the Cafiada, a long north-south trench which connects the Tehuacan-
Papaloapan-Gulf corridor to the Etla Valley, one of the main arms of the Central Valleys of Oaxaca
(Josserand, 1983: 108).

The climate in the Mixteca Alta is very diverse, as is the precipitation and the temperature
due to its mountainous nature. Cook and Borah (1968: 8 in Josserand, 1983: 112) note that overall
the climate in the Mixteca Alta follows a north to south gradient: in the north the Central Valleys
are higher, dryer and colder while in the south the valleys are milder and wetter, particularly at
the southern edge of the Mixteca where the slopes face the pacific and catch moist tropical air.
There is a marked difference between the dry and wet season, which determines how much
water is available and which plants thrive and where. Rzedowski (1994: 32) writes that the
difference between the dry and wet season that can be observed in river flows is augmented by
retention of water and its use for irrigation as well as destruction of vegetation and active erosion
of the soil.

During the wet season, the trade winds bring humidity. Overall, not much humidity is
brought to the region due to the mountains that isolate it. Much humidity remains in the Sierra
Madre Oriental. The region that corresponds to the Mixteca Alta, Las Montanas del Occidente y
Centro de Oaxaca, has a mostly semi-warm (average annual temperature between 18 and 22°)
and subhumid climate. In the Mixteca Alta, temperatures as low as -5° have been registered
during the coldest part of the year (December-January). The difference between minimum and
maximum temperature during the year can be very high (Trejo, 2004: 71-75). Temperatures
during the day also vary noticeably, starting and ending cold with a hot peak in the middle. De
Avila (2010: 6) further specifies that a temperate semi-arid climate is present in the Northern
Mixteca at mid altitude, while it is the zones with an altitude over 2000 meters that tend to have a
temperate subhumid climate and those at the highest altitudes that have a semi-cold subhumid
climate. Temperate and semi-warm are not the same, temperate being cooler.
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Figure 2.2: Map of the Mixteca (drawn by Kamil Piestrzynski)
2.3. Historic background of the Mixteca

In a work that synthesizes previous archaeological, philological and ethnohistorical research with
current findings, Spores and Balkansky (2013) trace the development of the Mixteca as a cultural
area and demonstrate its importance as one of the heartlands of Mesoamerica. Overthrowing
earlier notions of the Mixtecs as late arrivals in Oaxaca, secondary to the Zapotec or primarily a
postclassic phenomenon.

At present, archaeological sites linked to the archaic period (8000 to 2000 B.C.E.) in the
Mixteca, associated with hunter-gatherers, have not yielded conclusive results. There are traces
of human occupation, but not on a level comparable to the Valley of Oaxaca. We have to await
future investigations (Spores and Balkansky, 2013: 39-41). During the Formative (2000 to 300
B.C.E), associated with agriculture and village life, the inhabitants of the Mixteca can be accurately
described as Mixtec speakers. The beginning of this period is related to social stratification and
the rise of chiefdoms. The settlement patterns of the Middle Formative are almost identical to
those at the time of the Spanish conquest, but on a smaller demographic scale. The population of
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the Middle Formative Mixteca Alta is comparable to the levels of the most populous areas of
Puebla and the Valley of Mexico, placing it among the demographic core regions of Mesoamerica.
To this period the first relatively unambiguous evidence of the coo-yuu terrace systems!! can be
traced. These innovative features allowed for agricultural intensification that helps explain the
regions demographic estimates. From this period stem the first monumental platforms typical of
Mixtec architecture. The Mixteca was geographically and in terms of actual exchange in the
middle of Gulf coastal, Central Mexican and Pacific coastal exchange spheres (Spores and
Balkansky, 2013: 41-51).

At the end of the Middle Formative (300 B.C.E to 300 C.E.) urban societies began to
appear, many grew into urban states during the Late Formative. This was an interactive, macro-
regional pan-Mesoamerican phenomenon. Mixtecan urbanization is perceived by the authors as
fundamentally autochthonous: Mixtec cities originated where they are found and there is great
variation due to the experimental phase of development, yet there are elements that are
recognizable as protohistoric Mixtec (Spores and Balkansky, 2013: 52-53). This is also the period
when settlements moved to more defensible mountain tops. At the end of this period most urban
settlements had collapsed, apart from Huemelulpan and Yucuita. After their decline, the classic
period (300 C.E to 600 C.E.) saw a rise of new urban areas, which were larger and more complex
and featured many examples of monumental architecture, more extensive use of coo-yuu
terracing, sometimes wall and ditch fortifications as well, and which continued to be built on top
of the defensive mountain tops. These were compact densely populated interrelated small states
or yuhuitayu. Again, recent surveys have shown that the population of the Central Mixteca Alta
and Nochixtlan was greater than the entire Valley of Oaxaca at this time and that it continued to
be a demographic core in Mesoamerica. After 600 C.E. there is another collapse of urban sites
across Mesoamerica, of which scholars still dispute the causes (Spores and Balkansky, 2013: 73-
77).

Nearly all cabeceras of post classic or early colonial yuhuitayu are located directly under
or adjacent to the classic period capitals (Spores and Balkansky, 2013: 79). The post classic (900-
1520) is a period of cultural and artistic revolution in the Mixteca from which stem the codices,
polychrome pottery, delicately carved bone and the most impressive lapidary art and jewellery of
Mesoamerica. During this time, the vast majority of the mountain top urban centers were
relocated down to lower slopes where valley lands meet the hillsides. These newly formed
communities had generally less monumental architecture than in previous periods. Every region
yet surveyed reached its population peak during this period. Often occupation was so dense that
post classic occupations were nearly continuous, bringing into question the correspondence of
what is defined as an archaeological site with the Indigenous view of the landscape. To meet the
sustenance needs of such a large population, as well as tribute for local rulers and the Culhua-
Mexica, coo-yuu terracing underwent significant expansion. Because of the codices that deal with
genealogies and histories of the places where they were produced, we know a lot about the
political alliances and rivalries between the royal lineages of different yuhuitayu and their
territorial expansions due to marriage, warfare or annexation (Spores and Balkansky, 2013: 89-
93).

The first contact between the Mixtecs and the Spaniards was likely during the expedition
of Gonzalo de Umbria on his way to the districts of Sosola and Tamazulapan in 1519. In a letter to

11 Coo-yuu, whether its purpose was defensive, response to population pressure or the challenging
settlement locations (probably all three), is a variant of terrace hillside farming that increases production.
Coo-yuu or lama-bordo system of soil and water management overcame the limited carrying capacity of the
narrow valleys of the Mixteca. Arable land was created by adapting normal channels of runoff to retain soils
eroded from upper slopes as well as catching and retaining moisture. These terraces are similar to what
geographers call cross-channel or gully terraces but built over time to enormous proportions with retaining
walls of one to three meters high, descending for hundreds of meters. They constitute some of the most
productive lands of the Mixteca (Spores and Balkansky, 2013: 78-79).
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the Spanish emperor Charles V, dated October 30t 1520, Cortés mentions that emissaries from
eight towns under the province of Coixtlahuaca offered allegiance to the Spanish crown and
indicated that four other towns of the same area would soon do likewise. During the final siege of
Tenochtitlan by the Spaniards there was unrest in the northern part of Oaxaca which continued
several months after the final defeat of the Culhua Mexica on August the 13, 1521. In 1522 Pedro
de Alvarado fought an entrenched force of Mixtecs in Itzcuintepec and later in Tututepec. At the
end of 1522 or beginning of 1523 the Spanish had established control over the Mixteca (Spores
and Balkansky, 2013: 142-144).

The Mixteca is often described as one of the poorest regions of Mexico, Spores and
Balkansky (2013: 16) point out how incorrect this description is, considering the history of the
area and its potential (Spores, 2007: 4-8). In the colonial period the Mixteca was considered one
of the richest and most important areas of New Spain. After the epidemic of 1545-1548 another
period of splendour began, evidenced by the monumental churches and convents (mainly
Dominican) that were constructed through the effort of the population. Between 1570 and 1580
many of the communities had completed their churches and employed the most famous
European artists to construct the altarpieces (De los Angeles Romero Frizzi, 2008: 70-73). Some of
the richest encomiendas (grants of tribute and labor service based on pueblo units to
encomenderos (conquistadores and first Spanish settlers)) in New Spain were in the Mixteca
(Spores and Balkansky, 2013: 144).

Spanish administrative entities known as corregimientos and alcaldias mayores were
installed in populous and strategic places in the Mixteca. In 1549 the encomienda became a
system of tribute, a royal decree eliminating the labor obligation. Tribute was assessed based on
population size. While agriculture remained an important industry in the Mixteca, silk, cochineal
and sheep became the principle sources of income. The Mixteca Alta was the most important silk
producing area in New Spain from about 1530 to 1580. The great plague of 1575-1585,
competition from China and excessive demands from clergy and civil officials contributed to the
demise of the industry at the end of the 16th century. In 1600 silver was the leading export from
New Spain followed by cochineal. It is estimated that there were over 200.000 sheep in the
Mixteca Alta alone at the end of the 16th century, which greatly contributed to the economy of
the region while causing severe erosion of the land (Spores and Balkansky, 2013: 144-149).

The native population declined precipitously between 1540 and late colonial times, but
settlement patterns and social organization remained unchanged into republican times. Social
differences were clearly marked by wealth and access to productive resources. Although the
status of caciques declined after 1600, their access to goods, lands, services and privileges was
exceeded by no one, not even affluent Spaniards. The multilevel system of government reinforced
the identity and autonomy of communities while linking them into an ascending system of
colonial government. Granting of legal titles, territorial delineation and subsequent adjudication
by Spanish courts validated their identities. When faced with mistreatment by Spaniards, legal
institutions were used in search for justice. There was a high level of direct interaction between
Mixtec and Spanish administrators, religious leaders, merchants, traders, miners, encomenderos,
travelers and residents. Social status corresponded with economic function. While traditional
patterns of social interaction among native populations were not altered, the social confrontation
with a politically dominant group of foreigners did bring change. However, the bi-ethnic
hierarchical structure characterizing Spanish-native relationships that existed elsewhere in
Spanish America did not develop in the Mixteca (Spores and Balkansky, 2013: 153-160).

During late colonial times and throughout the 19th century there were many land
disputes and suits, sometimes even open warfare between caciques and pueblos and/or between
pueblos. After independence, the basic form of government remained the same in the Mixteca
while the official role and influence of the cacique declined (Spores and Balkansky, 2013: 196,
200,201). In the 19th century the Mixteca produced at least 90 percent of its subsistence goods.
While In the 1820s the Mexican National economy was in tatters following the struggle for
independence, the Mixteca experienced demographic and economic growth from the 1820s to
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the 1890s while its levels of migration were the same as those for Oaxaca as a whole. The Mixteca
had a trade market system, a controlled but open forum for exchange, connected to great
regional markets which played a vital role in interregional commerce. Each community was
virtually independent with respect to basic daily needs, while there were significant differences in
resources, manufactured goods and specialized services. Each occupied a specialized niche in a
multiregional economic network, following an ecological complementarity-adaptive strategy
(Spores and Balkansky, 2013: 203-216).

At the beginning of the 20th century the dramatic upheavals of the Mexican revolution,
influences of migration, extension of national highways and motor transport into the area,
intrusion of foreign markets and products and created needs, poorly conceived national economic
policies all contributed to the end of autonomy for the Mixteca. With twentieth century
modernization were brought mutually reinforcing changes that worked in the same direction to
change more or less self-sufficient village economies and societies into interchanging sectors of
the national economy, culture and polity. Economic studies from after the 1950s all point to
economic deterioration in the region, but they are all too preliminary or do not take into account
the recent trends in the communities toward visible improvements in the standards of living. The
market system changed from an integrated and independent system to a system organically
dependent on the national-international marketing system, the tianguis (plaza market) remained
intact though. There are indications that local production of certain items continues strongly,
there are reinvestments of funds from migrant labor and there is increased building activity
(Spores and Balkansky, 2013: 224-227).

The Mixtecs have always been mobile. During pre-Hispanic times they were present in the
Valley of Oaxaca, the Isthmus of Tehuantepec, Central Puebla and the Valley of Mexico. Mixtec
influence and authorship of Culhua-Mexica art marks their presence in Tenochtitlan. During the
colonial period Mixtec trading expeditions took place to Tehuantepec, Guatemala, Guerrero,
Puebla, Veracruz, Mexico and Guadalajara. Seasonal migration took place to Veracruz, Puebla, the
Cuicatec Canada, the coasts of Oaxaca and Guerrero from this period until the 19th century. In
the early twentieth century Mixtecs began to migrate to the north and by the 1960s the rate of
migration had augmented significantly. The primary cause of migration was economic necessity.
The Mexican Revolution had a devastating effect on the Mixteca, anarchy and hunger prevailing
from around 1915 until the late 1920s. Under the U.S.-Mexico Bracero (hired hand) program from
the early 1940s until 1964 migration increased, reaching massive proportions in the 1970s and
persisting to the present. The Mixtecs have greatly contributed to U.S. commerce, industry and
services. Their successes are reflected in the Mixteca itself, through financial reinvestment and
technological applications. Migration serves as an adaptive strategy contributing to long term
Mixtec cultural survival (Spores and Balkansky, 2013: 228-235). Josserand (1983: 104-105) writes
that migration in the form of expansion through agricultural colonization has been part of the
Mixtec way of life for a long time. Mixtec settlements can for example be found in the Isthmus of
Tehuantepec and outside of the zones traditionally associated with the Mixteca.

2.4. Tilantongo (fiuu Tnuu)

Tilantongo is situated in the district of Nochixtlan in the Mixteca Alta. It has the following
coordinates: latitude north 172 16 and longitude west 972 20 (Spores, 1965: 978). Its territory
encompasses 22.424 ha or 224 km? (INEGI Medioambiente 2008), 260 km? according to
Butterworth ((1969) 1990: 17). It is located in the Eastern Mixteca Alta (Josserand, 1983: 111).
The Tilantongo Valley consists of Yanhuitldn sandstones and conglomerates, it slopes downward
to the east and south, the upper valley is over 2400 meter in elevation in the northwest and 2200
meter in the southeast. To the west, south and east are higher limestone ridges rimming the
valley. The western and southern mountains are Tilantongo's watershed and source of wood and
lime. There are four main and many small ravines that cut through the landscape. They are
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typically 150 meters from the bottom of the arroyo?? to the top of the adjacent ridge. The main
arroyos carry water all year round and there are numerous springs (Kowalewski et al., 2011: 63).
The reddish soils of the Yanhuitlan beds-deposits are extensive, easily worked, and both fertile
and highly erodible. The erosion?? in the Mixteca Alta today (clearly visible even in satellite
photos), is linked to the Yanhuitlan beds, their extensive modification and use during pre-Hispanic
times and their abandonment subsequent to the Spanish conquest (Abandoned terrace systems
eventually fall apart, pulling whole sites down into the growing arroyos with them (Spores and
Balkansky, 2013: 93).

In their survey of the Valley of Tilantongo Kowalewski et al. (2011: 64-66) found lithic
assemblages of which it is unclear whether they represent archaic or later lithic use. They found
five sites from the period 1400 to 700 B.C.E. (Early Formative). At the end of this period a cluster
of a larger village and outlying hamlets had been established. The occupied area is over 60 ha. or
0.6 km? which would mean a population of 1000 people at standard densities of residential
occupation. The largest site is at Diuxi. There could have been more that is no longer visible,
considering the solid ceramic evidence, later occupation and the amount of erosion. One of the
sites is near the possible Archaic lithic areas. During 700 to 300 B.C.E. (Middle Formative) large
villages and centers with mounded architecture were established on the Tilantongo ridge and on
the slopes above the Rio Grande Yucatan. For the most part these sites were not on the highest
ridges, nor were they on the toe slopes next to the main rivers. They were on side ridges and
slopes above barrancas®®, which put them near coo-yuu terraces, springs and permanent water
courses. Nine of the sixteen sites are on the lower slopes of the south rim of the basin, the best
watershed. Nowadays the whole area has coo-yuu terracing and there are many scars of washed
out coo-yuu terraces. The population estimate for that time is between 2000 and 4000 people.
The largest site was in La Providencia (Kowalewski et al., 2011: 67).

From 300 to 100 B.C.E. every previous site was abandoned and a population of about
3500-4000 or according to other estimates 2,100 to 5,212 resettled at Monte Negro onto the
defensible hilltop, most likely as a response to an expansionist Monte Alban. Monte Negro covers
the top of the limestone mesa two km south of the center of Tilantongo. The elevation at the
summit is 2,680 m and the occupation extended down to the north to an elevation of 2,560. It is
500 meter above the main stream on the valley floor and looks out over the Tilantongo Valley.
Monte Negro is one of the best studied archaeological sites of the late formative period. Monte
Negro was terraced (coo-yuu), most of them now in poor condition, and covered nearly 80
hectares or 0.8 km?. The architecture includes columnar supports, patio groups, temples as well
as buildings unique to the site, which form a whole that is like no other place (Kowalewski et al.,
2011: 68-72; Spores and Balkansky, 2013: 57-58).

In the Early Classic (AD 350-550) Tilantongo was resettled with settlements spread across
the whole valley, most on soils of the Yanhuitlan beds. They are associated with coo-yuu terracing.
The population has been estimated to have been between 6,600 and 15,500 people. Housing
density in settlements ranged from relatively compact to dispersed. The site of the 16th century
Dominican church in the center of Tilantongo was where the major center of this period, with a
large platform and a mound, was located. The valley was ringed with seven villages which had one
or a few small mounds (Kowalewski et al., 2011: 73-74). During the Post Classic period 900-1520
AD Tilantongo occupied an area of 900 ha or 9 km? and had a population of which the midpoint

12 An arroyo is a water-carved gully or channel.

13 Other factors affecting rates of erosion that Michael Kirby (1972 in Spores and Balkansky, 2013: 93)
considers amongst the highest in the world are the recent centuries of sheep and goat grazing dating from
the conquest, and the fact that modern farmers typically dismantle terrace walls to create more planting
surface. This is a short term and eventually self-defeating approach to the loss of fertile land. Coo-yuu
terracing is still in operation in dozens of Mixteca Alta and Mixteca Baja communities. It once fed hundreds
of thousands of residents in the Alta alone and it might do so again (Spores and Balkansky, 2013: 93).

14 A barranca is a deep gully or arroyo with steep sides.
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estimate is 18,000 people. The largest settlement, accounting for two-thirds of the population,
was where nowadays the center of Tilantongo is located. It was larger than it is nowadays and
spread up the ridge north and northwest of town and along the La Providencia ridge. There were
sixteen large and small villages and two dozen hamlets. All these sites are associated with
extensive coo-yuu terracing. All these sites and their immediate surroundings are severely eroded
(Kowalewski et al., 2011: 75-76).

It is during the post classic that the most famous ruler of the Mixteca lived in Tilantongo.
Lord 8 Deer 'jaguar claw'?® conquered and united the Mixteca. His history has been recorded in
four surviving pictorial codices: Colombino, Becker, Nuttall and Bodley. It has been calculated that
he gained control over approximately 100 places during his lifetime. The empire which he
constructed remained in place and powerful from the XII until the XVI century (Spores, 2007: 141-
145). Joyce et al. (2004: 287) write that despite numerous claims that Lord 8 Deer created a
kingdom uniting the Mixteca Alta and the coast, this is never explicitly shown in the codices.
While Jansen and Pérez Jimenez (2007: 186) detailed analysis and reading of the above-
mentioned codices support the notion that at least the Mixteca Alta became united under
centralistic rule, a vassal to the Toltec empire. According to the accounts in the previously
mentioned codices Lord 8 Deer had been born in Tilantongo on the day 8 Deer in the Year 12
Reed (C.E. 1063) to Lady 11 Water 'Blue Parrot' and Lord 5 Alligator 'Rain-Sun'. Joyce et al. (2004:
283) write that neither of Lord 8 Deer's parents had genealogical ties to the ruling families of
Tilantongo nor Tututepec, while Spores (2007: 142-143) writes that Lord 5 Alligator (1021-1082
C.E.) was governor of Tilantongo and had two wives. Lady 11 Water was the second wife, while
Lady 9 Eagle was the first. Lord 12 Movement, son of the first wife inherited governance of
Tilantongo. Alfonso Caso suggested that Lord 8 Deer inherited governance of Tututepec from his
mother, Lady 11 Water.

In order to understand the difference in accounts we need to look at a more in-depth
reading and analysis of the codices. Jansen and Pérez Jimenez (2007: 122-136) give the following
account of the history of Lord 8 Deer and Tilantongo. The father of Lord 8 Deer, the previously
mentioned Lord 5 Alligator was a son of parents who had founded a noble house at River of the
Drum and the Red Band. This place has not been identified with certainty, but it is likely to have
been a lesser settlement under the influence of Tilantongo and Chiyo Yuhu.'® The Relacidn
Geogrdfica of Tilantongo mentions a Council of four that assisted the ruler. Jansen and Pérez
Jimenez think that Lord 5 Alligator was asked to become a Death Priest (responsible for contact
with the ancestors) and later joined this council. As mentioned above he married twice and his
marriage alliances and those of his children are linked to the Death cult, Monte Alban and the
Zapotec region. To understand how he came to govern Tilantongo we have to look into politics
and the relationship between Tilantongo and Chiyo Yuhu. Lord 5 Alligator was uncle to Lord 5
Movement 'Smoke of Heaven' heir to the throne of Tilantongo. The aforementioned codices show
that there was political strife surrounding the ruler of Chiyo Yuhu, Lord 8 Wind 'Twenty Eagles',
and his different dynastic lines. Tilantongo's dynastic line did not remain untouched by this. Lord 5
Movement's first wife was a princess of Afiute who died shortly after the marriage. Her brothers
are shown to have been captured and ritually sacrificed around the same time. Lord 5
Movement's second marriage was to Lady 2 Grass who belonged to a subject town of Chiyo Yuhu

15 The Mixtecs used two calendars. A 365-day calendar and a ritual 260-day calendar, 260-days being the
time elapsing between conception and birth of the human being. That means that the date for being
conceived and being born should be the same. The 260-day calendar consists of twenty day signs in
combination with 13 numerals. Each 13-day period or trecena is linked to specific deities and attributes, as
are the day signs. The reading of the 260-day calendar allowed divination of the characteristics and destiny
of an individual.

16 Chiyo Yuhu means hidden altar in this context and the glyph refers to the Altar of White Flowers which is
a very important place in the early history of Afiute or Jaltepec and may represent Cerro Jazmin, the
location of a huge late classic archaeological site. Today the location of Santa Maria Suchixtlan (Jansen and
Pérez Jimenez, 2007: 114).

33



and they resettled to rule another subject town of Chiyo Yuhu. Their firstborn son was Lord 2 Rain
'20 jaguars' who remained in custody of Lord 8 Wind, while it was Lord 5 Alligator upon whom
governance of Tilantongo fell following the death of Lord 5 Movement in 1079. It is during this
time that a sixteen-year-old Lord 8 Deer, who was trained as a warrior, starts on his path of
conquest.

According to Joyce et al. (2004: 275-283) Lord 8 Deer's coastal campaigns began when at
age 18 he and his followers set out for the Oaxacan coast where he founded the city of Tututepec
in C.E. 1083Y. They write that this foundation date is supported by the archaeological record
which shows an almost complete absence of early post classic settlement followed by a
population expansion for Tututepec in the late post classic. After conquering many places Lord 8
Deer was visited by the Toltecs. The alliance that followed has been interpreted as instrumental in
Lord 8 Deer's foundation of the second dynasty of Tilantongo. In C.E. 1097 a ritual took place
where Lord 8 Deer's nose was pierced and adorned with a turquoise jewel, which invested Lord 8
Deer with the title of tecuhtli, designating membership in the Tolteca-Chichimeca royal house.
This was one year after the death of the heirless Lord 2 Rain. Lord 8 Deer ruled Tilantongo until he
was captured and sacrificed in C.E. 1115. After his death, marriages between his descendants and
the rulers of Juquila into the ruling line at Tulancingo maintained the highland-lowland ties for
several generations (Joyce et al., 2004: 283-287).

For a more complete account see Jansen and Pérez Jimenez 2007; in their reading of the
codices Lord 8 Deer is a figure with a complex fate, a great warrior responsible for the deaths of
those closest to him, unable to find happiness. Amongst whom his half-brother Lord 12
Movement who accompanied him on his campaigns and who sat next to him when homage was
received by many nobles and princes who recognized the new dynasty of Tilantongo, who is killed
in the temazcal*® and Lady 6 Monkey whose life and death intertwine with Lord 8 Deer's (Jansen
and Pérez Jimenez, 2007: 122-196). It was the son of Lady 6 Monkey, Lord 4 Wind who is
responsible for ending Lord 8 Deer's life and ends up marrying the firstborn daughter of Lord 8
Deer's first wife, his own half-sister, becoming ruler of Place of Flints (Pohl and Byland, 1990: 118;
Jansen and Pérez Jimenez, 2007: 188-199). Lady 6 Monkey was a granddaughter of Lord 8 Wind
'‘twenty eagles' and only surviving heir to the throne of Afiute. Her mother was a daughter of Lord
8 wind, while her father was a prince of Tilantongo (Jansen and Pérez Jimenez, 2007: 130, 136).

There is a legend that relates to the foundation of Tilantongo which centers around the
flechador del sol or the archer of the sun, written down by Burgoa (1534). One of the four warrior
groups born from the trees of Apoala®® reached Tilantongo where they encountered no one, tired
from the journey and exasperated by the heat of the sun, they shot arrows at the sun. The sun
went down immediately, and the warriors decided to settle there (Butterworth, 1990: 37). Pohl
and Byland (1990: 126) write that the foundation date of Tilantongo is given in Vindobonensis 42
as day 7 Flint. In the 260-day calendar this date is associated with the North. De los Reyes (1890
(1593): 7) wrote that the lords of Tilantongo were celebrated and held in high esteem, while
Burgoa (1534) wrote that the cacique royal lineage of Tilantongo was described as the most
important in the Mixteca (Pohl and Byland, 1990: 126). The Tilantongo place sign was recognized
by Alfonso Caso on the map of Teozacoalco with the name Tlilanton. The Relacion Geogrdfica of
Tilantongo lists the name Notoo-huaiadehui (Nuu tnoo huahi andehui) meaning ‘black town
temple of heaven’ (Pohl and Byland, 1990: 114). See Smith (1973: 234-235) for an overview of
different pictorial representations of the place sign for Tilantongo.?

7 No date is mentioned by Jansen and Pérez (2007: 143).

18 The traditional Mesoamerican steambath.

% The Mixtec origin story where the first people were born from a tree in Apoala can be seen in several
codices. De los Reyes (1890 (1593): 1) writes that the Mixtec lords who came from Apoala called the
Mixteca Alta Audzavuifiuhu, which means ‘divine’ or ‘estimated’.

20 Regarding place signs and Tilantongo, there is some discussion regarding page 19a and 19b of codex
Nuttall. As can be seen above in the story concerning Lord 8 Deer, there are many connections with the
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Pohl and Byland (1990: 122) write that Alvarado lists yucu naa as equivalent to north,
meaning dark hill. Tnoo also means dark and to shine. The mountain of Monte Negro might
readily be portrayed as a hill with a black and white pattern. Alvarado lists yucu naa as meaning
‘North’ and ‘very dense forest’. Tnoo is found throughout the dictionary meaning ‘shining’, ‘dark’
and ‘fertile’ depending on the context (Jansen and Pérez Jimenez, 2009). Nuutnoo is listed as the
Mixtec name of Tilantongo by De los Reyes (1890 (1593): 89). Tilantongo derives from Tlillantonco
which means ‘small black place’ in Nahuatl (Jimenez Moreno, 1962: 97). Nuu Thuu can mean
several things depending on the tones on tnuu. Nowadays many inhabitants of Tilantongo say it is
not meant to mean black place but lugar donde alumbrd, ‘place that got enlightened’.

The territory that makes up Tilantongo contains 22 agencias?!: Centro, Buena Vista, Las
Flores, El Carmen, El Progreso, Socorro, Galeana, Guadalupe Hidalgo, La Paz, Las Palmas, Monte
Negro, Providencia, Tres Lagunas, Zaragoza, Mendoza, San Antonio, San Isidro, Vista hermosa, La
Laguna grande, San Vicente guerrero, El Capulin, Corral de piedras.

According to the 2010 census Tilantongo has a population of 3210 people (INEGI Conteo
de Poblacion 2010). This is less than in previous years as the 2005 census gives a population value
of 3348 (INEGI Conteo de Poblacién 2005 1l). Butterworth's monograph (1990: 23) on Tilantongo
mentions erosion and growing population as the main causes for migration. Over the last decades
there has been extensive reforestation to combat erosion in Tilantongo. When travelling through
the community many young pine forests that were planted since 1983 can be observed, such as
around Buena Vista, in Providencia, El Carmen, El Progreso and San Antonio. Tilantongo is one of
the model communities for restoration of eroded soils by the Comisiéon Nacional Forestal. In 2009
2000 ha or 20 km? had been planted with over 2 million native tree species and hundreds of
kilometers of ditches to retain water had been constructed, as well as terraces to contain soil.
Traditional techniques to enrich soil (TEK) have also been applied (Comisién Nacional Forestal,
2009: 52-53). In 2011 the Comisidn Nacional Forestal approved a new program to reforest 100
hectares of Tilantongo (Resultados de la convocatoria del Programa ProArbol de la Comisién
Nacional Forestal 2011).

Tilantongo has a large and very diverse territory with altitudes ranging from around 2100
(zaragoza) to around 2700 (Monte negro), where you can find palm forests (in the aptly named
Las Palmas), Quercus and pine forests (in higher areas such as Monte Negro), scattered acacia
trees in the valley, large cypresses next to the water streams, as well as many varieties of
chamizo, somaque, modrofio. Most people plant corn, beans and a variety of vegetables. Among
the medicinal plants that people tend to cultivate there is epazote (also used for cooking), hierba
buena, manzanilla, santa maria, siempreviva and maguey varieties. Many people consider
themselves campesinos or farmers. Some people tend to small herds of sheep or goats. There are
six shops in the center of Tilantongo and two establishments that serve food, as well as one food
stall only open in the evenings. There is also a stall a bit outside the center that serves alcohol. A
wide range of professionals live in Tilantongo; there is a young doctor who has her private
practice in Tilantongo (in addition to the healthcare provided by the centro de salud), there is a
mechanic, there are construction workers, taxi drivers, entrepreneurs, nurses, teachers and
herbalists and curanderos. People also serve the community through the different cargos or
positions (governmental and religious) that rotate and are considered a great and heavy
responsibility. Tequio or communal labor is another way through which people contribute to their

Zapotec region and Monte Alban. Jansen and Pérez Jimenez identify the very large ceremonial place glyph
encompassing page 19a and 19b of codex Nuttall as Monte Alban. Lejarazu (2009: 51) presents arguments
that back up Byland and Pohl's identification of the insect that appears in the place glyph here and also in
codex Bodley and Vindobonensis as Yucu yoco or Cerro de avispas, located in San Isidro, Tilantongo. Jansen
and Pérez Jimenez identify the hill of the insect and the hill of the reeds as Sayultepec and Acatepec, two
places in the Monte Alban region according to the 17th century map of Xoxocotlan.

21 The agencias or ranchos are the dependencies of the community.
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community. Many people leave the community to pursue their studies and careers but return for
their retirement. Most people who migrate away send money back to the community, they also
safe up money to construct their houses for when they return.

2.5. Previous ethnobotanical research conducted in the area

In an overview of the ethnobotanical work done in Oaxaca, Caballero et al. (2004: 541-564) write
that despite the great biocultural wealth of the state, the plant uses and the different forms of
interaction between people and plants have not been well documented. Although there exist
works of ethnobotanical interest for almost every one of the 16 recognized Indigenous peoples
and for some mestizo communities, there are very few studies which present a clear inventory of
the useful plants and their utilization.

Not enough ethnobiological research has been conducted in the Mixteca of Oaxaca. De
Avila’s doctoral dissertation (2010) *Mixtec plant nomenclature and classification’ gives a
comprehensive overview of all the different works that mention Mixtec plant names and
compares the data to Berlin’s (1992) ‘Principles of plant classification’. Another important work is
by Esther Katz (1990) ‘Des racines dans la Terre de la Pluie, Identité, écologie et alimentation dans
le haut pays mixtéque’. After De Avila’s doctoral dissertation and Kuiper’s work in San Juan Diuxi,
the source with the richest lexical ethnobiological information remains Francisco de Alvarado’s
dictionary from 1593, which has 184 plant species recorded in Teposcolula. Albertha Kuiper
(2003) published an ethnobotanical work containing 240 names of plants collected in San Juan
Diuxi. The four dictionaries published by the Summer Institute of linguistics concord with Kuiper’s
terminology and include some plants, mushrooms and animals. Two of the dictionaries have been
compiled in the Mixteca Alta: Dyk and Stoudt (1973) San Miguel el grande and Beaty et al. (2002)
Yosondua. The two others have been compiled in the Mixteca de la Costa: Pensinger (1974)
Chayuco and Campbell et al. (1986) San Juan Colorado (De Avila, 2004: 487). There exists an
inedited manuscript by Alejandro De Avila (1994) entitled ‘Tundakua vs. yuva xiyo: Mixtec plant
nomenclature and classification.” There have also been published some ethnobotanical works
related to the Mixteca of Guerrero; Viveros and Casas (1985) ‘Etnobotdnica Mixteca: las plantas
alimenticias en Alzocauca, Guerrero’ and Casas et al. (1994) ‘Etnobotanica Mixteca: sociedad,
cultura y recursos naturales en La Montafia de Guerrero’. Aguilar-Santelises and del Castillo
(2015) ‘Demographic and socio-economic determinants of traditional plant knowledge among the
Mixtecs of Oaxaca, Southern Mexico’ examines the uses of 106 plant species that grow in native
oak forests.

2.6. The Mixtec language

The Mixtec of Tilantongo has been grouped together with that of its neighboring town Diuxi and
called Tilantongo-Diuxi Mixtec. Tilantongo-Diuxi Mixtec is a language that belongs to the Mixtecan
branch from the Otomanguean language family. There are eight coordinate branches that belong
to the Otomanguean language family: Otopamean, Popolocan, Amuzgo, Chiapanec-mangue,
Chinantecan, Zapotecan, Tlapanecan and of course the aforementioned Mixtecan. The
distribution of Otomanguean very nearly coincides with the northern and southern borders of
Mesoamerica (Josserand, 1983: 95). The Otomanguean language family can be traced 4400 years
back (De los Angeles Romero Frizzi, 2003: 11). According to Josserand (1983: 97) Mixtecan and
Zapotecan follow Otopamean when it comes to internal diversification and size. Mixtecan and
Zapotecan occupy the largest portion of Oaxaca state. The Summer Institute of Linguistics? also
describes the Mixtecan branch as one of the largest and most diverse of the Otomanguean stock

22 The Summer Institute of Linguistics (SIL) is one of the largest linguistic organizations in the world. Their
goal is to translate the bible into all languages of the world, and they have collected very extensive linguistic
data to achieve their purpose.
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(www-01.sil.org/mexico/mixteca/00i-mixteca.htm). According to Ethnologue (published by SIL)
Mixtec is on the third place when it comes to the most diversified groups of languages in the
world. Zapotec is on the first place, followed by Quechua in second place, while Roman languages
occupy the fourth place (Lewis, 2009: 483).

Scholars have always been divided about the exact number of Mixtec languages. The
problem is that it is difficult to define a language versus a dialect; how much comprehensibility
between variants defines them as languages versus dialects. Ethnologue lists 57 languages that
belong to the Mixtecan language family of which 52 are Mixtec, 3 are Trique and 2 are Cuicatec
languages (Lewis, 2009), while the Instituto Nacional de Lenguas Indigenas (INALI) lists 84 Mixtec
languages (INALI 2005). Mixtec languages share certain phonological, morphological and syntactic
traits: voicing of obstruents after nasals; tonal contrasts; contrastive voiced fricatives; the
appearance of the central vowel /i/; a vigesimal numeral system; VSO (verb-subject-object) word
order; kinship terms and body parts are intimately possessed; locatives derived from body parts;
absence of plural markers on nouns; noun incorporation; body-part incorporation; verbal aspect
more important than tense; inclusive vs. exclusive pronominal forms; relational nouns; absence of
switch-reference; 'zero' copula; pronominal copular constructions with affixes; presence of the
stress rule (Campbell; Kaufman; Smith-Stark, 1986: 537-557). All Mixtec phonologies have
contrastive tone, and most have complex systems of tone sandhi?® associated with morpheme
classes. Until very recently most phonological studies of Mixtec have been straight forward
descriptive presentations dealing with surface forms of tones rather than underlying structures
(Josserand, 1983: 157, 177). The tonal variation in Mixtec languages and its complexity is one of
the most characteristic traits of Mixtec languages and often the first thing that distinguishes one
community from another (Josserand 1983: 158, Duirr, 1987: 20).

Mixtec has a long-written history and is famous for its pictographic manuscripts, written
on laminated deer skin. Jansen and Jiménez (2009: 14-15) write that the roots of Mesoamerican
writing systems can be traced to Olmec times, around 1000 B.C.E. and that they flourished during
the classic period, 250-900 C.E. Mesoamerican pictographic writing achieves literary elegance
through the use of parallelisms (two phrases with similar word order that tend to have similar
meanings), metaphors, archaic expressions and difrasismos (the combination of generally two
concrete elements that together signify an abstract concept). During colonial times Mixtec writing
continued, first in pictographic form (the lienzos, large cotton cloth pieces covered in writing, that
are known today are late post-classic and colonial (Jansen and Jiménez, 2009: 22)) and then
through use of the roman alphabet. The many Mixtec writings in archives show that it was normal
to read and write in Mixtec during colonial times. After independence the most well-known piece
of Mixtec writing (and literature) is the costumbrist novel ‘Ita Andehui’ by Mariano Lépez Ruiz.
Nowadays a new generation of Mixtec writers, and of course the Academy of the Mixtec
Language, Ve'e tu'un savi, continue writing Mixtec (Jansen and Jiménez, 2008: 16-17).

Terraciano (2001: 68-69) writes that the Dominicans were the first Europeans who started
to record the Mixtec language and compile instruction materials such as a grammar (de los Reyes
1593) and a vocabulary (Alvarado 1593) and several doctrinas. There are two catechisms
published in Mixtec: that of Hernandez (1567); and the translation of Ripalda’s catechism by
Gonzalez (Ripalda, 1755) (McKendry, 2013: 9). Alvarado's vocabulary made use of recompilation
by many frairs from the beginning of their work in the Mixteca (Terraciano, 2001: 69). De los
Reyes (1890 (1593): 3-8) divided the Mixteca in 5 language areas: Yanhuitlan, Teposcolula,
Tlaxiaco and Achiutla, la Mixteca Baja and Cuilapan. Terraciano (2001: 73-74) looked at archival
documentation from colonial times by Mixtec speakers and writes that it shows five language
areas with consistent variation: Mixteca Baja around Huajuapan, Oaxaca Valley around Cuilapan,
Mixteca Alta around the Valley of Nochixtlan (including Yanhuitlan and Coixtlahuaca), the Alta
around the Teposcolula Valley and Tamasulapa and the Alta around the Valley of Achiutla,

2 Tone sandhi entails change of tone on a word or morpheme triggered by the phonological environment
of that word or morpheme.
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Tlaxiaco and Chalcatongo. The Mixteca Alta areas correspond with a division of the Alta into
Northeastern, Eastern and Western sections and support the division made by de los Reyes.

Following a contemporary survey of the Mixteca, Josserand (1983: 174-175) divides it into
two slightly different sets of five initial geographic language groupings: Northeast Alta, Central
Alta, Northern (Northwestern) Baja, Southern Baja, Costa. Compared to de los Reyes, Josserand
divides the Baja and associates Cuilapan with the Northeastern Alta (Terraciano, 2001: 74). De los
Reyes (1890 (1593): 3, 7) described the Mixtec language of Tilantongo as the same as that of
Teposcolula with some differences, while he wrote that the language of Teposcolula is the most
universal in the Mixteca. Smith-Stark (1995) places Tilantongo-Diuxi Mixtec in the Teposcolula
Mixtec area. The Teposcolula Mixtec area also consists of San pedro Yucunama, San pedro y San
Pablo Teposcolula, San Juan Diuxi, Santo Domingo Tonaltepec, San Francisco Jaltepetongo, San
Juan Teposcolula, Santa Maria Nduayaco and Santiago Nejapilla. They are grouped together as the
language variant Mixtec of Central Nochixtlan, which belongs to the Eastern Alta Mixtec area.

Josserand (1983: 176-178) writes that all Mixtec phonologies conform to a well-defined
overall structure. They all share a core of structural phonological units and the maximum variation
is clearly delimitable, the same goes for morphophonemic processes. She gives the following
range of phonological units encountered in Mixtec:

Bradley's core consonant and vowel inventory (1977 in Josserand 1983: 176-177) (but note that
no contemporary systems are limited to these core structures):

Alveolars: /t s "d n |/. Velars: /k/. Labialized /k%/. Palatal semivowel /y/. Labial semivowel
/w/. Bradley reanalyzes the glottalstop, previously considered a consonantal feature, as
part of the vocalic nucleus, creating a contrast between plain and checked vowels. Plain
oral /i e a o u/. Plain nasal /i e a o u nasalized/. Plain checked /i' a' u'/. Checked nasal /i' a'
u' nasalized/. All documented Mixtec languages have more extensive phonologies. Usually
with around two dozen consonants and six basic vowel contrasts. Many languages have
added the voiceless stop /p/. One or more palatized units /t¥ g ¢ k¥/. The prenasalized
oclusives /™b "g "d" "] "g"¥/ by order of frequency. The fricatives show most variability and
can be both voiced and voiceless, up to three or four voiceless /s 0 § § x x*/ and
introduced /f/ or /g/, voiced /b & 7/. Almost all languages have been analyzed with three
nasals /m n fi/ and most show /r/. Vowel systems are either the basic core of five vowels
/i e aou/ orsix vowel systems with /i/ added. All systems have glottalized and nasalized
vowels and all appear to have contrastive tone associated with vowel nuclei.

Josserand (1983: 178-181) writes that the most prominent structural (phonemic) syllable types
are CV and V. This is based on the reinterpretation of the data with the glottalstop as a prosodic
feature of the vowel nuclei. Phonetically long vowels are reanalyzed as a sequence of two
geminate vowels on the phonemic level, meaning they have two moras. All Mixtec vowels carry a
single tone, except for long vowels which sometimes carry two tone levels (on reanalysis each
mora carries a single tone). Even after resegmentation of nasal, glottal and palatal segmental
features many languages still have CCV syllables. Some languages, principally in the Pefioles-
Tilantongo area have CVC syllables. The vocalic nuclei of Mixtec syllables carry a set of prosodic
features including nasalization, glottalization, tone and stress. The basic unit of any utterance is
the couplet, consisting of two syllables, of which the first is stressed. The first syllable of the
couplet is the syllable of the grammatical stem which shows consonantal variations associated
with meaning alternations (derivational processes, aspect changes in the verb, singular and plural
markings). it is often marked by additional phonetic features and is the most likely to engage in
tone perturbations. The couplet is a nucleus to which other syllables are added without disturbing
the stress placement. It is the basis of all word and phrase building. It is primary a phonological
concept, in terms of which morphological structures are manifest in their surface realizations.
There is not always a one to one relationship between morpheme (root or stem) and couplet.
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2.7. Research Methods

Many studies have shown that the distribution of knowledge within human communities is not
homogeneous (Romney, Weller and Batchelder, 1986: 314, 325; Hays, 1974: 491-495; Berlin,
Breedlove and Raven, 1974: 53-56, 58-59; Boster 1986; Berlin 1992: 223-231; Philips and Gentry
1993b, Lizarralde 2004; Zent and Lopez-Zent 2004). To explain why there is variation in cultural
knowledge distribution, cognitive anthropologists conceptualized culture as a partially shared and
socially patterned information pool, where social patterning is assumed to be a result of
knowledge acquisition and transmission processes (Boster, 1986: 429; Puri, 2013: 271). It has
been hypothesized that cultural transmission takes place through at least three distinct, but not
mutually exclusive pathways: vertical transmission, from parent to child; horizontal transmission,
between two individuals of the same generation; and oblique transmission, from non-parental
individuals of the parental generation to members of the filial generation (Cavalli-Sforza and
Feldman, 1981). As written above the pattern of social distribution of knowledge within a
community closely reflects the pattern of knowledge transmission (Boster 1987b). When a
diachronic study is impossible a synchronic study of the patterning of knowledge correlated with
other social variables that are indicators of change can give a good indication of change in
traditional environmental knowledge (Zent 2001). Puri (2013: 262) writes that identification tasks
have been shown to be an important means of comparing an individual’s knowledge of a domain,
where the ability to identify an object is taken as a proxy for general knowledge of the domain.
When combined with questions about use (theoretical and substantive) and other methods for
studying the instantiation of knowledge in everyday tasks, these tests can help to identify changes
in knowledge over time, which may result from changes to the processes of cultural transmission.

2.7.1. Research question, main hypotheses and objectives

This research will address the following question: what happens to knowledge of medicinal plants
(and related ethnomedical concepts) when language shift takes place in an Indigenous
community? The Mixtec community of Santiago Tilantongo in Oaxaca, Mexico was chosen as a
study site. The Mixtec of Tilantongo speak the Mixtec language of Tilantongo-Diuxi, which they
share with the neighboring town of San Juan Diuxi. The status of the language however differs
very strongly in the two communities; in Tilantongo the language is spoken by 1471 out of 3348
people (INEGI Conteo de Poblacion 2005 Il), with a few exceptions all 50 or older, while in San
Juan Diuxi 1086 out of 1469 (INEGI Conteo de Poblacion 2005 Il) inhabitants speak the language,
including children. Children are perceived as the key to language continuation (Krauss 1992;
Watahomigie and Yamamoto 1992; Wurm 2003; Harisson 2007). While both communities are
located in a very similar environment, the level of language shift that they are experiencing is very
different. Because Tilantongo is experiencing a much higher level of language shift, it is a very
appropriate study site to investigate the relationship between language shift and TEK.

The main hypothesis that was extracted from the literature review is that language shift is
often accompanied by cultural erosion, thus | will test whether there is no difference between the
traditional environmental knowledge expressed in Mixtec and Spanish. If the main hypothesis is
correct, there should be a difference between the traditional environmental knowledge expressed
in Mixtec and Spanish. The question is, how will this difference be expressed if it is present, and is
it measurable? Another hypothesis that was extracted from the literature is that plant naming
ability is correlated with knowledge of plant uses. | will test whether plant naming ability is a
predictor of plant uses knowledge. A further hypothesis that was extracted from the literature
review is that exposure to the traditional environment (social and natural) is necessary for
children to acquire ethnobotanical naming abilities in the Indigenous language, to develop their
biological cognition, the related traditional environmental knowledge and their subsequent
relationships with nature. | chose to represent exposure by the variables age, time living in the
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community, Mixtec language skills and self-reported experience with medicinal plants. These
variables will be tested as predictors of traditional environmental knowledge. Formal education
has been recognized as an important tool in strengthening certain cultural beliefs and it has been
mostly described in the literature as being negatively correlated with traditional environmental
knowledge. Formal education will be tested as a predictor of TEK, as well as of Mixtec language
ability as formal education has an important role in contributing or remedying language shift. Age
and time living in the community will also be tested as predictors of Mixtec language ability as
variables that represent exposure.

The objectives of this research are: the formation of an ethnobotanical database linked to
the relevant botanical specimens that were collected; the formation of a linguistic database;
testing of the hypotheses above and answering the main research question: what happens to
medicinal plant knowledge (and related ethnomedical concepts) when language shift takes place
in an Indigenous community?; contribution to our understanding of the hot cold classification
system and to 1. provide evidence for its Mesoamerican origins and 2. show that it is not random
but governed by rules forming a dynamic yet coherent classification system; contribution to the
advancement of the biocultural diversity theory and providing arguments why it should be
developed as an overarching theoretical framework within the discipline of Ethnobiology.

A random sample of participants was obtained by constructing a sample frame and using
a random number generator (more on this in the following section). Using a random process for
the collection of data is needed to make use of the theory of probability regarding tests of
statistical hypotheses, so that the hypothesis will reflect the sampling distributions of experience.
A test of significance may be described as a method of analysis of statistical data that helps to
discriminate between alternative theories or hypotheses. The null hypothesis or Hyis a specific
hypothesis the researcher sets out to test, taking into account the alternative hypotheses to it,
which the researcher believes to be important to be on the look out for. The test has to have
maximum discriminating power within this group of hypotheses. First the experimental
probability set (the set of results that could follow on repeated application of random sampling) is
specified. Second the probability set is divided so that we reach a class of results, which will make
the researcher more and more inclined, on the information available, to reject the hypothesis
tested in favor of alternatives which differ from it by increasing amounts. Thirdly, if possible, the
researcher associates with each division of the probability set the chance that if the null
hypothesis is true, a result will occur in random sampling lying beyond that level (Pearson, 1947:
142-143). Zar (2010: 74-75) writes that the null hypothesis expresses the concept of ‘no
difference’ regarding a concise statement about the population mean. If statistical analysis
concludes that it is likely that a null hypothesis is false, then an alternative hypothesis (Hq or H;) is
assumed to be true (at least tentatively). The researcher states a null hypothesis and an
alternative hypothesis for each statistical test performed.

2.7.2. Data collection
2.7.2.1. Obtaining participants from a random sample, research ethics and anonymization

| used the most recent census data obtained from the municipal authorities to construct a
sampling frame, which consisted of all adults in the community of Tilantongo, including all the
agencias or ranchos. Butterworth (1990: 18-19, 33) pointed out that studies of just cabeceras®*
are not representative of a whole community. When he conducted his research in Tilantongo in
the 1960s, 90 percent of the population resided in ranchos. Spores and Balkansky (2013: 165)
write that the high degree of interaction between the cabecera and the ranchos seems not to
have diminished in the least as a result of the Spanish conquest and that the 16th century

2 The cabecera is the primary settlement and agencias or ranchos are its dependencies. Together, they
form the municipio, or community.
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community in slightly altered form exists today in the modern Mixtec municipio. The cabecera is
called centro nowadays in Tilantongo. The cases were numbered sequentially and a random
number generator was used to pick 65 cases to be included in the sample (Newing, 2011: 67-69).
Because not all people will be willing to participate and because of complications that might arise
after people have consented, 50 is considered a safe number to get the minimum of 30 (prof.
Michael Fischer personal communication 2012). | picked 65 just to be on the safe side.? Prior
informed consent to work in the community had been obtained before commencing fieldwork in
November 2012 from the municipal authorities. The 65 people from the sample pertained to 14
agencias: Centro, Buena Vista, Las Flores, El Carmen, El Progreso, Socorro, Galeana, Guadalupe
Hidalgo, La Paz, Las Palmas, Monte Negro, Providencia, Tres Lagunas, Zaragoza.

The regidora de turismo, Eva Cenobio and/or Eliseo Reyes Miguel, the regidor de salud
travelled with me to each of these agencias. Several days prior to our arrival the agentes of each
selected agencia were asked to call an assembly and to ask the people from the random sample
to attend. Together with Sra Eva and Sr Eliseo we would explain the project, its aims and what
was required of the participants, assuring them that their data would be presented in an
anonymous way. People had the chance to ask questions and to think about the project. We
asked each person if they would be willing to participate and if so dates for the interviews were
agreed upon or at a later stage the municipal authorities would contact an agente who would
communicate with the participant to set an interview date. | had printed many prior informed
consent forms, which were signed by the first participants, but | found that people did not really
understand the forms, so | decided not to use them. Prior informed consent was obtained by
asking people directly after the assembly whether they wanted to participate and the project was
discussed before commencing the first interview again.

Out of the 65 people selected through random sampling, 15 could not participate, three
had recently died, four were too ill to participate and eight were not currently residing in
Tilantongo. Out of the 50 people remaining 45 people consented to participate. However
complications arose: one of the people who consented died during the research period; several
elderly people got ill and moved to Oaxaca; some people changed their mind; and | ran out of
time to do all the interviews with the remainder. In the end all three elements (freelisting and
follow-up uses and preparation interview in Mixtec; freelisting and follow-up uses and
preparation interview in Spanish; and the Linguistic Vitality Test) of this investigation were
completed with 34 people. This means that the minimum of 30 was achieved (prof. Michael
Fischer personal communication 2012). A sample size of 30 is the minimum required to be able to
use both parametric and non-parametric statistical techniques (Eagle, 2011: 288-289). The sample
size depends on the effect size?® that you want to test for. To detect a large effect size (ris 0.5), 28
participants are required at the standard a-level (the probability level at which we will accept an
effect as being statistically significant) of 0.05 and at a recommended power of 0.8 (an 80%
chance of detecting an effect if one genuinely exists) (Field, 2011: 58). Therefore, a sample size of
34 should be sufficient for the purposes of this thesis.

2.7.2.2. Obtaining experts to participate

25 Newing (2011: 69) suggests that if for any reason one of the cases that has been picked with a random
number generator cannot be included, the researcher should not move to the next case on the list, but use
a random number generator to pick a replacement case. This however wasn't feasible considering the time
involved in contacting each person selected to obtain prior informed consent considering that the
community consists of 244 km? and it takes 2,5 hours by car to travel to further outlying agencias such as
Las Palmas from the center of Tilantongo and residences are spread out, so usually some walking time is
added as well.

26 Field (2011: 785) gives the following definition of effect size: an objective and (usually) standardized
measure of the magnitude of an observed effect. Measures include Cohen’s d, Glass’ g, and Pearson’s
correlations coefficient, r.
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Two types of experts were needed to participate in this research; language experts and medicinal
plant experts. Because | had worked with medicinal plant experts from Tilantongo before during
my MPhil | started by contacting them and asking if they would like to participate. | worked with
my dear friend and daughter of Sr Aron Montesinos Santiago, the principal curandero of
Tilantongo, Abigail Montesinos Pedro, who lives in Zaragoza. | would not have been able to do my
Mphil research without Aron Montesinos Santiago and my PhD research without Abigail
Montesinos Pedro. Abigail's knowledge on medicinal plants and uses is impressive. Abigail
participated in numerous plant collection trips and she was one of the experts who verified
medicinal plant uses and identification of voucher specimens. She also accompanied me many
times as a friend to conduct interviews with the people from the random sample in the more
outlying agencias. | also continued working with Sra Seferina Garcia Santiago (age 63 and living in
Buena Vista) and one of her daughters, Isabela Cruz Garcia. Sra Seferina Garcia was one of the
experts who verified medicinal plant uses and identification of voucher specimens, she also
participated in some language recordings and one of the plant related focus groups. Isabela Cruz
Garcia (age 28, living in Buena Vista) is one of the young people of Tilantongo who learned to
speak Mixtec in her twenties and we had several language recording sessions. Other people who
had participated were no longer available due to changed circumstances such as no longer living
in the community.

| found the other experts | worked with through asking the people | knew (including the
municipal authorities) (snowball sampling (Newing, 2011: 74)) who is knowledgeable when it
comes to the Mixtec language or medicinal plants. | prepared the Linguistic Vitality Test (LVT) with
Sr Marcial Cruz Cenobio (age 60, living in the center) who is a retired school teacher, and who is
very passionate about the Mixtec language and the culture of Tilantongo. Sr Marcial would come
by most evenings and we would work on my Mixtec. He also participated in all the focus groups.
Sr Noe Anon Cruz Santiago (age 69, living in El progreso) and Sra Adelina Agustina Miguel Vicente
(age 63, living in El Progreso) participated in plant collection trips, all the focus groups and we also
had many individual language recording sessions. Sra Floralia Altamirano Cruz (age 50, living in
Monte Negro) was another expert who verified medicinal plant uses and identification of voucher
specimens, she participated in language recording sessions, we went on plant collecting trips
together and she participated in the plant related focus groups. Sra Fidela Panfila Santiago
Palacios (age 83, living in the center) was the eldest expert on medicinal plant uses and
identification of voucher specimens and she participated in all the plant related focus groups.

Preceding the three main elements of the random sample interviews, | adminstered a
short questionnaire (see table 2.1) aimed to collect general data about the person participating in
the research. This short questionnaire relates to basic socio-economic questions (age, place of
birth, current place of residence, amount of years in the place of residence, schooling level,
occupation) and experience with medicinal plants, how the participants learnt about medicinal
plants and what it means to them. | used a system to rank the participants’ experience with
medicinal plants: no experience (1); picked up some knowledge by observing others (2); picked up
a fair amount of knowledge by observing others (3); put in effort to learn as much as possible
about medicinal plants from a variety of sources (4). Participants were asked to self-assess their
experience with medicinal plants based on this ranking system prior to the plant knowledge and
Mixtec knowledge interviews.

Table 2.1: General questionnaire

Nombre de la entrevistadora:

Lugar y fecha de la entrevista:

1. Nombre del(a) experta/informante entrevistado/a’
2. Edad:

3. Lugar de nacimiento:

4. Lugar de permanencia:

5. Cudntos afios ha vivido en la comunidad?
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6. Educacion:
7. Profesion:
8. Experiencia con las plantas medicinales:
1. ninguna experiencia/conocimiento
2. un poco experiencia/conocimiento aprendido observando otros
3. bastante experiencia/conocimiento aprendido observando otros
4. tratd de aprender todo lo que podria sobre las plantas medicinales de varias fuentes
9. Cémo aprendid el conocimiento de las plantas medicinales?
10. Qué significa el conocimiento de las plantas medicinales para usted?

2.7.2.3. Mixtec language related data collection

With the help of the above-mentioned Mixtec language experts, recordings were made of the
Swadesh Wordlist for Mesoamerican Oto-Manguean languages (this list consists of 240 words to
be elicited), one or more contrastive sentences related to each word in the wordlist, sentences
related to medicinal plant use and all words and sentences from the Pike and Oram (1976) article
‘Stress and tone in the phonology of Diuxi Mixtec’. A TASCAM DR-100 MKII linear pcm recorder
with a high-quality stage microphone was used to make all the audio recordings. Words in
isolation were repeated two to three times by each expert, while sentences were said once. The
Linguistic Vitality Test was prepared with Sr Marcial and we tested it with several people before
administering to the random sample participants.

2.7.2.4. Linguistic Vitality Test (LVT)

All random sample participants were administered the Linguistic Vitality Test. The LVT was
developed by Margaret Florey and has three components: lexical recognition, translation
sentences and discourse. The lexical recognition test component is designed to test receptive
ability in the target language and no productive language skills are necessary. The second
component, translation sentences, tests the productive ability in the target language, requiring
translation from the dominant language (Spanish) to the target language (Mixtec). The last
component, the discourse test, is designed to test the creative ability in the target language by
asking the participant to talk for about a minute in Mixtec. The first element should take 30-45
minutes, the second up to 25 minutes, the third approximately 15 minutes. The LVT is designed
specifically to test language ability in a situation of language shift. In Tilantongo there are still
some people who are monolingual Mixtec speakers. The second test can only be administered to
people who are bilingual since knowledge of Spanish is necessary for the translation task. There
was only one elderly mostly monolingual Mixtec speaker among the random sample. This
participant skipped the first two tests and | only recorded the third test.

First test (lexical recognition task): Five photo sets were developed consisting of a total of 53 test
items?’. The first three sets test recognition of common nouns, while the fourth and fifth set test
recognition of simple sentences. Mixtec descriptions of the 53 lexical recognition items were
recorded with a fluent speaker. The first photo set was displayed in front of the participant, while
the content of each photograph was explained in Spanish. After this the lexical item description
recording was played twice, the participant selected a photo that matched the recording, and the
researcher noted the response. This procedure continued through all the photo sets. Based on
their test experience Margaret Florey assessed that respondents who identified more than 35
items can take the second test.

27 Plant names are not included in these 53 test items, except for the class term ita for flowering plants
which can also refer to the word ‘flower’, as it does in this context.
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Second test (translation sentences): There are 75 translation sentences in total. The translation
task was explained first, then the first test sentence in Spanish was read out, the participant
translated to Mixtec. If reasonably confident with the first translation set the researcher moved to
the second and third. All translation tasks with each random sample participant, who could do the
task, were recorded.

Third test: Participants who completed all three translation sets moved to the discourse task.
Margaret Florey used six photos from the lexical recognition task to trigger discourse or asked
them to make up a story in the target language. | asked people to tell a story in Mixtec, whatever
they felt like sharing, they could talk about their life or any activities that they had done or were
planning to undertake that day. All discourse tasks with each random sample participant, who
could do the task, were recorded (Florey, 2007: building tools for assessing linguistic vitality).

2.7.2.5. Plant specimen collection

By courtesy of Alejandro de Avila Blomberg, director of the Ethnobotanical Garden of Oaxaca a
card was prepared that granted permission to collect plant specimens in Oaxaca state on behalf of
the Ethnobotanical garden as part of my PhD research. The ethnobotanical garden of Oaxaca has
the authorization of the Mexican environmental secretary to collect plant specimens in the state
of Oaxaca. All plant specimens that were collected were originally deposited in the Ethnobotanical
garden of Oaxaca, where preliminary identifications took place before the specimens were sent to
the herbaria of the Society for the Study of Biological Resources of Oaxaca (SERBO) and the
National Herbarium of Mexico (MEXU) for further identification and storage. The best specimens
were mounted (before identification) on my request by Ana Ruiz Velasco and Rosenda associated
with the Ethnobotanical garden of Oaxaca and SERBO. These mounted specimens are in the
community museum of Tilantongo, where they have their own display case.

The plant specimens were collected with the experts mentioned above. Of each collected
plant specimen, the names were written down, a botanical description was made, and a photo
was taken. The plant specimens were dried in a plant press inside a plant dryer made by the
ethnobotanical garden of Oaxaca. A total of 309 plant specimens were collected, each with two or
more duplicates when possible. The plant specimens were collected in the following agencias:
Buena Vista, El Carmen, El Centro, Guadalupe Hidalgo, Monte Negro, El Progreso, Tres lagunas
and Zaragoza. There were several collection instances of the same plant if | thought specimens
were not good enough or had dried badly. The plant specimens were identified by César, Rosenda
and Oscar of the Ethnobotanical garden of Oaxaca, Silvia Salas of SERBO and Rosalinda Medina
Lemos of the National Autonomous University of Mexico (UNAM). All collected plants were
discussed using the voucher specimens in combination with photos with a focus group of experts
in order to check all the names and to see if plants had multiple names, both in Mixtec and
Spanish.

2.7.2.6. Collecting ethnobotanical data

One of the research goals has been documenting medicinal plant knowledge and related
ethnomedical concepts as a subset of TEK in the community of Tilantongo. In order to reach a
better understanding of this knowledge system and to compare the distribution of its elements
amongst different groups of people | started by conducting Cultural Domain Analysis. Cultural
Domain Analysis aims to uncover how people define their world and the categories that make up
their worldview. Different people in different societies will define and delimit their categories in
distinct ways. The way people define and delimit a specific category and organize the elements
that make up the category can give insight into the importance of that category, the way people
think about that category and the characteristics of the culture that is being studied. A specific
category that is important to a specific society is known as a cultural domain. Freelisting can be
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used to identify the components of a cultural domain (Puri, 2011: 146-149). During fieldwork for
my Mphil it became clear that yuku tatna in Mixtec and plantas medicinales in Spanish are
important cultural domains in Tilantongo.

| conducted freelisting exercises with the people from the random sample, collecting
freelists of the domains yuku tatna and plantas medicinales. According to Borgatti (1998) the
number of informants needed to collect freelists with depends on the amount of cultural
consensus in the population of interest, but as a rule of thumb a minimum of 30 freelists should
give adequate information. The Mixtec and Spanish freelists were collected on separate
occasions, preferably several weeks apart to ensure that they were independent events. They
were administered in random order. Because of language shift in the community not all
participants were able to list items in both languages, although one person listed a Mixtec
descriptor of a plant in their Spanish freelist, even though they said they could not name any
Mixtec plants. As it was a Mixtec descriptor rather than a Mixtec plant name, the plant could not
be identified by the experts. In the Mixtec freelisting exercise people mentioned introduced
species which are known by their Spanish name, that has been adopted into Mixtec. After
conducting the freelisting exercise in both Spanish and Mixtec, a follow-up interview took place,
one in Spanish and one in Mixtec, in which the participant was asked to name all the medicinal
uses of each plant she/he mentioned. Table 2.2 lists the freelisting questions and the questions
asked in the follow-up interview in Spanish. Table 2.3 contains equivalent questions in Mixtec.
Table 2.4 contains the English translation of these questions. For each plant use mentioned by the
participant, they were asked to describe how the plant is used (see table 2.4 for specifics) and
whether they had used the plant/ had seen the plant used/ had heard how the plant should be
used and from whom this use was learned. Also, for each plant, the participant was asked
whether it was hot or cold.

Table 2.2: Freelisting and follow-up plant uses interview Spanish

1. Nombra todas las plantas medicinales que conoce.
2. Nombra todos los usos medicinales de las plantas que menciond.
3. Cémo se usa la planta?
4. Qué parte(s) de la planta se usa?
5. Cudndo se recoge la planta?
6. Como se prepara la planta (fresca, seca, molida, hervida, etc.) y cdmo se aplica? (¢se toma o
se unta o se barre, etc.?)
7. Cudnto tiempo se usa?
8. Se combina la planta con otra cosa? (limpia, otra planta, oracidn, alcohol, etc.)
9. Cémo aprendio este uso?
10. Ha usado la planta en esta manera? / Ha visto a alguien usando la planta asi o ha
escuchado sobre este uso?
11. Estd fria o caliente esta planta?

Table 2.3: Freelisting and follow-up plant uses interview Mixtec?®

1. Kada xamani ka'un nanda nani yuku kida tatna texiniun?

2. Kada xamani ka'un nanda jwetniuro yuku kida tatna texiniun?

3. Nanda jwetniuro yuku ya'a?
4. Jwetniuro nda'a yuku? / Jwetniuro yo'o yukude? / kwa'a xa jwetniuro yutnude?
5. Nde yoo nake'ero yuku ya'a?

6. Nanda kadava'ar yuku ya'a? (kwi, yichi, ndiko, dakwido, etc.)

7. Nada kiu ku tatnar?

8. lyo ka inka yuku kunetna'a? lyo ka xa jwetniuro?

9. Yundu dane'e fia'a?

28 See Chapter six for a translation and analysis of the Mixtec questions in Table 2.3.
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10. Xe tniun yuku ya'a? / Koxiniun fiayiw xe tniun yuku ya'a? / Tekun nanda kada tatnaro?
11. Vixi o i’ni yuku ya’a?

Table 2.4: English translation of the freelisting and follow-up plant uses interview
1. List all the medicinal plants that you know.
2. List all the medicinal uses of the plants that you mentioned.
3. How do you use this plant?
4. which part(s) of the plant are used?
5. when do you gather the plant?
6. How do you prepare the plant (fresh, dried, ground, boiled, etc.) and how is it applied? (is it
drunk, is it rubbed or is it swept, etc.?)
7. How long is it used for?
8. Is the plant combined with anything else? (cleansing, other plants, prayer, alcohol, etc.)
9. How did you learn this use?
10. Have you used this plant in this way? Have you seen someone using this plant in this way or
have you heard about this use?
11. Is this plant hot or cold?

2.7.2.7. Plant focus groups

| organized a focus group of the experts mentioned above to identify all the items on the freelists,
cross-checking the Spanish and Mixtec names and the uses that were given. For as many items as
possible voucher specimens were acquired in the field with the help of an expert. The voucher
specimens were also cross-checked with the names by the focus-group. The municipal authorities
granted us the use of the municipal museum and helped organizing chairs and a table for the
focus group. Four sessions took place over a span of four days. Two sessions to discuss and
identify the voucher specimens and the myriad names and two sessions to discuss all the plant
names mentioned in the freelisting exercises and all the uses of the plants mentioned during the
freelisting follow up interviews. This allowed comparison of the data between participants and it
also provided an answer key for the plant uses and preparations that were mentioned.

2.7.3. Data analysis
2.7.3.1. Preliminary tonal analysis

The Mixtec language-related recordings mentioned in section 2.7.2.3. were listened to extensively
and repeatedly and data were compared between recordings of each of the language experts. |
started by establishing tonal exemplars. All recorded words were compared to these exemplars
and then placed in surface tone word groups, each group consisting of words with the same tonal
pattern. Once surface tonal patterns were established on bimoraic*® words, | moved on to tonal
frames to elicit underlying tones and analyze tonal sandhi. A comparison was made with previous
work on tone in San Juan Diuxi. Auto-segmental phonology was used to analyze the tonal frames,
supported by recent work on tones, most notably McKendry’s (2013) thesis on Mixtec tones. This
preliminary work on tones allows for a more in-depth analysis of the Linguistic Vitality Test.

2.7.3.2. Linguistic Vitality Test

2 The couplet is a binary constituent central to tonal analysis of Mixtec (Daly and Hyman, 2007: 167). |
follow McKendry’s (2013: 22, 68, 71) analysis that the couplet consists of two moras and that a word must
be at least bimoraic.
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A Mixtec language focus group consisting of three experts, Sra Adelina, Sr Noe and Sr Marcial, was
formed to help with the analysis of the Linguistic Vitality Test. The second component, the
translation test, was listened to and discussed and we tried to record all possible variations of the
translation sets in Mixtec. All recorded texts from the third component, the discourse task, were
listened to and analyzed by the focus group over a course of several weeks in which we gathered
for sessions that lasted from half a day up to three days. This allowed us to assign Mixtec
language ability scores based on the test results, and discuss tonal variations. Linear regression
was used to test predictors of Mixtec language ability (age, time living in the community, and
education). The work done on the tonal system of Tilantongo Mixtec, described in section 2.7.3.1.
allowed a preliminary speech and tonal analysis of the LVT data, yielding some interesting results.

2.7.3.3. Testing what happens to traditional environmental knowledge when language shift
takes place

The two freelists, one in Mixtec and one in Spanish, that were collected with each of the 34
randomly selected participants, for a total of 68 freelists, were compared and analyzed. The null
hypothesis ‘there is no difference between the plant knowledge expressed in Mixtec and Spanish’
was tested. | used a dependent t-test to compare Smith's S, which reflects the salience of the
plant, in the Mixtec and Spanish interviews to compare the plants that were mentioned both in
Mixtec and in Spanish. | also used a dependent t-test to compare the number of Mixtec plant
names with the number of Spanish plant names freelisted per participant. Disproving the null
hypothesis would allow us to tentatively accept the alternative hypothesis: there is a difference
between the plant knowledge expressed in Mixtec and Spanish and vice versa. | analyzed the
plants that were freelisted in Mixtec but not in Spanish. | also analyzed the level of instantiation of
the preparations mentioned by the participants, and the categories that the traditional
environmental knowledge conglomeration that constitutes medicinal plant knowledge belongs to,
and how that affects its transmission. Related to this, | analyzed how the participants learned
about medicinal plant knowledge by looking into transmission patterns.

2.7.3.4. Testing whether plant naming ability predicts plant use and preparation knowledge

Using the expert answer key, plant use and preparation knowledge scores were calculated for the
random sample participants. Plant naming scores were also calculated (a general plant naming
score, taking into account each plant a participant mentioned, regardless of language; a Mixtec
plant naming score; and a Spanish plant naming score). Linear regression was used to test
whether plant naming ability predicts plant use and preparation knowledge.

2.7.3.5. Testing for predictors of traditional environmental knowledge

Age, education, Mixtec language ability and self-reported experience with medicinal plants were
tested as predictors of traditional environmental knowledge using linear regression.

2.7.3.6. Plant classification, uses and illnesses

Using the ethnobotanical database in Appendix 1, a comparison was made with previous work on
Mixtec plant classification. Text analysis of the Mixtec questions related to plant use (see figure
6.2), used to make the questionnaire for the Freelisting and follow-up plant uses interview in
Mixtec (see table 2.3), took place. As well as text analysis of the Mixtec sentences related to
illness and treatment (see Appendix 7) obtained during the plant use and preparation interviews
with the random sample participants. | analyzed how people talk about illnesses, treatments and
medicinal plants in Mixtec and in Spanish to investigate which concepts that exist in Mixtec shift
into Spanish and which do not.
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2.7.3.7. Hot cold analysis

| analyzed previous work on the hot cold classification system and compared it to the Tilantongo
data on the subject, proposing that understanding of the hot cold system comes from re-
interpreting the hot cold system as an Indigenous TEK system that is part of the medicinal plant
knowledge TEK conglomeration. | tested whether the hot cold classification system is governed by
rules (forming a dynamic yet coherent classification system), or whether it is random. | speculated
that understanding of this system comes from understanding the classification context for each
classification event. | tested whether the principle of opposites provides classification context. |
analyzed 1193 hot cold identification events for 264 plants mentioned by the 34 random sample
participants. Probability calculations were used to calculate the chances of occurrence for the
patterns of agreement. Useful probabilities could be calculated for 789 classification events
representing 89 plants. A one sample t-test was used to test the random probability mean of
those 789 classification events representing 89 plants. Using expert hot-cold classification of the
uses that were mentioned by the participants for each plant, the application of the principle of
opposites was tested. | also tested whether the principle of opposites applies more consistently
with higher agreement on hot cold classification of the plant itself.

2.8. Summary

This chapter introduced the geographical and historic background of the Mixteca, and presented
previous ethnobotanical work conducted in the Mixteca. It gave an overview of the research
methods starting with data collection: how the random sample participants were obtained,
research ethics and anonymization, how experts were obtained, Mixtec language data collection,
the Linguistic Vitality Test, plant specimen collection, ethnobotanical data collection, and plant
focus groups. Then a short overview of how the data were analyzed was presented, starting with
the preliminary tonal analysis, followed by the Linguistic Vitality Test, testing what happens to
traditional environmental knowledge when language shift takes place, testing whether plant
naming ability predicts plant use and preparation knowledge, testing for predictors of traditional
environmental knowledge, plant classification, uses and illnesses, and hot cold analysis.
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3. The Mixtec language of Tilantongo: a preliminary tonal analysis
3.1. Introduction

The Mixtec of Tilantongo speak a tonal language. This means that pitch is used to produce tones
that, together with other phonological features, determine the meaning of words and
morphemes. Hyman (2007: 485) indicates that

"a language with tone is one in which an indication of pitch enters into the lexical
realization of at least some morphemes".

Pike (1964: 3) defined tone language as a language that has lexically significant,
contrastive but relative pitch on each syllable. All languages possess intonation; the use of pitch in
a contrastive manner to express discoursal meaning and mark phrases (Gussenhoven, 2005: 22),
and over 50 percent of the world's languages are estimated to be tonal (Yip, 2002: 1; Hyman,
2007: 483; Gussenhoven, 2005: 28), where tone is a phonemically contrastive feature. In order to
understand how people speak as opposed to whether they speak Mixtec and to further analyze
the data collected during the administration of the Linguistic Vitality Test (LVT), it is necessary to
fully understand the tonal system of Tilantongo. Without a full understanding of the tonal system
it is impossible to assess the nuances of language shift in the case of any tonal language.

One of the difficulties when analyzing a tonal language is the translation of the phonetic
data (pitch) to phonological data (tone). Obviously, there is large variation between speakers
when it comes to the pitch height they produce to convey a certain tone, but also within a
speaker's range of production there often is pitch variation to denote the same tone. The speaker
converts phonological input to phonetic output and the researcher tries to do the reverse. Yip
(2002: 78) writes that phonetically every syllable is pronounced on some pitch, with a frequency
that depends on a vast array of factors such as the sex of the speaker, their state of mind,
whether they have laryngitis, whether the syllable is at the beginning or end of an utterance and
the phonological tone features associated with that syllable. Within a person's pitch range,
between the highest and lowest pitch that she/he can produce is a pitch spectrum which has to
be translated to discrete morphophonemic units of meaning denoted by tone. Pike (1953: 101-
102) points out how, for example, the disparity in the interval between phonemic pitch levels can
confuse the researcher in distinguishing the structurally relevant contrasts.

3.2. Methodology

Although the tonal analysis is an integral part of this research it was not the only focus while in
the field. Extensive linguistic work undertaken by the Summer Institute of Linguistics (SIL) has
taken place in the neighboring town of San Juan Diuxi, which proved very helpful for my research.
As part of the tonal analysis | recorded the same tonal frames as Pike and Oram did in 1976, as
well as all the words and phrases that feature in their article to illustrate their tonal analysis. | also
recorded the Swadesh Otomanguean languages list and contrastive sentences centered around
the items on this list. For this part of the research | worked with six experts: Sra Adelina Agustina
Miguel Vicente (age 63), Sr Marcial Cruz Cenobio (age 60), Sr Noe Anon Cruz Santiago (age 69), Sra
Floralia Altamirano Cruz (age 50), Sra Seferina Garcia Santiago (age 63) and Isabel Cruz Garcia (age
28). Together they represent the agencias of Monte Negro, Centro, El Progreso and Buena Vista.
Recordings from other parts of the research such as the LVT test, the plant questionnaire and
sentences related to use of medicinal plants served as additional material to check the tonal data.

The program Praat (Boersma and Weenink 2010), free and open source software for
speech analysis in phonetics, was used to listen to and analyze the recordings and observe pitch
patterns. | also used it to create the images of the recordings following in the text.

The work Cornelia Mak (1953) and Pike (1953) did on the Mixtec tonal systems in San
Miguel el Grande and San Esteban illustrates that municipios or townships which are in the same
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major central dialect area, with frequent travel and trade between them, geographically very
close together and with Mixtec variants that are easily mutually intelligible, can have two
completely different tonal systems. This in combination with the lack of agreement regarding
tonal analysis and transcription in previous works focused on the Mixtec of Diuxi made me decide
to analyze my data without any assumptions and only compare it to Diuxi and earlier writings
once | had a fair idea of what was happening with the tones in Tilantongo.

| use the orthography developed by Ve'e tu'un savi (Academia de la lengua Mixteca) (Pefia
2007; De los Angeles Romero Frizzi 2003) as much as possible. Ve'e tu'un savi ‘house of the word
of rain’ was created at the beginning of the 1990s as an institution to strengthen Mixtec identity
and develop a writing system for Mixtec to fight language loss, break structures of internal and
internalized colonialism and participate in the Mexican nation as citizens who enrich the diversity
of its languages and cultures through the development of every single one of them (Caballero,
2008: 239-249; Caballero, 2003: 73-85). The tables 3.1a and 3.1b give an overview of the
segmental phonological units in Tilantongo-Diuxi Mixtec and the correspondence to Kuiper and
Oram's (1991) inventory for Diuxi and the inventory of Ve'e tu'un savi (Caballero, 2008: 245-246;
Pefia, 2007: 39-42). Due to the variation and linguistic richness of the Mixtec language family not
all phonemes /dj ts ty 6 i/ in the Ve'e tu'un savi orthography are present in Tilantongo. The
exception being the voiced dental fricative [6] which has no exact academy counterpart, but most
closely resembles the voiceless dental fricative [0] written by the academy as dj. The consonants
/n/ and /r/ become syllabic in final position and carry tone (Kuiper and Oram 1991).

Table 3.1a: Vowels

Phonetic symbols with the | Phoneme Orthography | Tilantongo Mixtec has six oral

manner of articulation vowels that can be nasalized and

[i] front, close /i/ | glottalized. When nasalized® a

[€] front, open-mid /e/ E superscript n: " is added to vowels

[a] front, open /a/ A that do not follow a nasal

[#] central, close /i/ H consonant. When glottalized ' is

[u] back, close Ju/ U added. Ve'e tu'un savi lists the

[5] back, open-mid /3/ 0 vowels /U/ and /6/ additionally to
the six vowels in Tilantongo
Mixtec

Table 3.1b: Consonants

Phonetic symbols with the | Tilantongo Mixtec | Ve'e tu'un savi | Kuiper and Oram

manner of articulation

[b] bilabial, plosive, voiced /B/ v v represents v represents /B/

[B] bilabial, fricative, voiced | /b/ /b/ b represents /b/ only in
Spanish loanwords

[m] bilabial, nasal, voiced /m/ M /m/ /m/

[p] bilabial, plosive, /p/ P /p/ /p/ only in Spanish

voiceless loanwords

Only in Spanish loanwords

[v] labiodental, Ju/ w Jw/ -

approximant, voiced

[k%]Labialized, velar, /k¥/ kw - Kw

plosive, voiceless

[t] alveolar, plosive, /t/ T /t/ [T/

voiceless

30 McKendry (2013: 4, 17) presents nasalization in Mixtec as a feature of the morpheme, not the vowel.
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Phonetic symbols with the
manner of articulation

Tilantongo Mixtec

Ve'e tu'un savi

Kuiper and Oram

[t"] alveolar, plosive, /tn/ tn - -
voiceless, nasal release
- - Ts represents -

fte/
[0] dental, fricative, voiced | /d/ d D represents P same as /d/
(not after [n]) /d/

- - Dj /8/ -

["d¥] prenasalized, alveolar, | /"dY/ ndy Most similar -
plosive, voiced, palatalized to ty (alveolar,

palatal,

voiceless stop)
[n] alveolar, nasal, voiced /n/ N /n/ /n/
["d] prenasalized, alveolar, /nd/ nd - Nd
plosive, voiced
[1] alveolar, lateral JI/ L JI/ JI/
approximant, voiced
[r] alveolar, trill, voiced /r/ R R trill r liquid™!
[s] alveolar, fricative, /s/ S /s/ /s/
voiceless
[/] postalveolar, fricative, /l/ X X sh
voiceless
[t]] postalveolar, /tl/ Ch ch Ch
Affricative, voiceless
[3] postalveolar, fricative, /3/ Y Y Y
voiced*
[j] palatal, approximant,
voiced
[n] palatal, nasal, voiced /n/ N N N
[k] velar, plosive, voiceless /k/ K K K
[g] velar, plosive, voiced /g/ G G -
[g"]labialized, velar, plosive, | /g"/ gw - Gw
voiced
[n] velar, nasal, voiced /n/ Ng N ng
[x] velar, fricative, voiceless | /x/ J j represents X
[x] uvular, fricative, /h/ but velar,
voiceless fricative,
[h] pharyngeal, fricative, voiceless
voiceless
[x"] labialized, velar, /xv/ jw - XW
fricative, voiceless

- f bilabial fricative

31 Flap r in Pike and Oram (1976).
32 McKendry (2013: 15) writes that the proto-phoneme which Mak and Longacre reconstruct as *3 and
which Josserand reconstructs as the semi-vowel *j is realized as [j] in some varieties and as [3] in others.

McKendry writes that in Southeastern Nochixtlan Mixtec it is usually realized as [3] in stressed syllables and

as [j] elsewhere.
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Phonetic symbols with the | Tilantongo Mixtec | Ve'e tu'un savi | Kuiper and Oram
manner of articulation
[?] glottal, plosive, voiceless | Glottalized | - Glottalized H
vowels vowels

3.3. Establishing the surface contrasts (stage | of how to study a tone language) (Hyman 2014)

Hyman (2014: 527-532) suggests that we should start by looking at words in isolation, by
recording wordlists and then grouping words which sound as though they have similar tones
together and listening to them again to check for inconsistencies, starting with noun citation
forms. This is similar to Pike's (1964: 48; Yu, 2014: 740) methods, who suggests starting by
classifying words in word classes of uniform morphological and phonological structure. Cruz and
Woodbury (2014) use exemplars of each word class to compare new words they record to and
assign them accordingly. This is in accordance with Pike (1953: 102) who suggests that the
researcher, once helpful contrastive pitch data are found, refers to them often. Exemplars are
first sorted prosodically and then by pitch (Cruz and Woodbury, 2014: 501-502). Because of the
earlier mentioned difficulties with "translating pitch to tone" many scholars find it more useful to
group words with the same pitch together without assigning tone until a later stage or assigning
preliminary tones for the pitch groups. In contrast with the standard for Mesoamerica, | use 1 to
denote the lowest pitch and 5 the highest pitch of a speaker. | chose to do this because it is the
standard in general works on tone (Yip, 2002; Gussenhoven, 2005). Following in the text | present
word groups, which | sorted prosodically and by pitch. When prosodically different words have
the same pitch pattern | have grouped them together in the same word group. Preliminary tones
have been assigned to the word groups. The pitch pattern of each word group is illustrated
through one or more Praat pictures (see supplemental document for linked sound files).

Daly and Hyman (2007: 167) write that it is the minimal phonological word or couplet, a
binary constituent, which is central to tonal analysis of Mixtec. There is some indeterminacy on
whether the couplet consists of two syllables or two moras. In Pefioles Mixtec the couplet
normally consists of a CVCV, CVV, VCV, VV root. There are no couplets with the shape CVVCV or
CVCCV. The couplet may be preceded (proclitics) or followed by monosyllabic morphemes
(enclitics) dependent on the root. In PM each V is an independent TBU (tone bearing unit). The
glottal stop does not take up a skeletal slot. Macaulay and Salmons (1995: 38) write that the
phonological status of glottalization is problematic among the languages of the Americas. In a
more descriptively oriented approach where the glottal stop would be posited as the phoneme
/?/ in the consonant inventory the word va'a would be assigned a CVCV structure. In the prosodic
approach the vowels are analyzed as being glottalized and the word va'a would be assigned a CVV
structure. Macaulay and Salmons think both representations are flawed. As could be seen in the
orthography, | have chosen to analyze the Mixtec of Tilantongo using glottalized vowels. However
| would feel more comfortable doing this after analyzing couplets that contain a glottal stop in a
context of tonal alternations and comparing their behavior to prosodically similar couplets with
the glottal stop both as a consonantal and as a vocalic feature and observing how it fits (whether
these couplets with a glottal stop behave as though it does not occupy a skeletal slot or whether
they behave as though it is a consonantal feature). However, this is outside of the scope of this
thesis®.

3 To illustrate the difficulty in analyzing the phonological status of the glottal stop, for San Miguel el Grande
Mixtec McKendry (2013: 20-21, 69) considers the glottal stop a feature of the vowel, making CV'V
monosyllabic, while Tranel (2012) considers CV’V as bisyllabic, unlike CVV words which he considers
monosyllabic but bimoraic. McKendry (2013: 75) goes on to write that Goldsmith (1990) accounts for the
difference in tonal association patterns of words which are CV’V and CVCV in San Miguel el Grande Mixtec
by positing that the glottal stop occupies a position on the tonal tier, however the glottal stop does not
participate in tone association phenomena in all varieties of Mixtec, as in Southeastern Nochixtlan Mixtec.
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Returning to the issue as to whether the couplet consists of two syllables or two moras,
McKendry (2013: 22) writes that both CVCV and CVV words have two vowel positions in all Mixtec
varieties, and that in the case of the CVV form, the underlying vowel is linked to both positions.
This is in accordance with Josserand (1983 in Diirr, 1987: 22), who wrote that VV is phonetically V,
but that it should be treated as consisting of 2 mora. McKendry (2013: 68, 71) follows Hyman
(2003) and Hayes (1995) and analyzes CVV words as one heavy syllable. She writes that this would
change K. Pike’s analysis that a word must have at least two vowels and be bisyllabic to a word
that must be at least bimoraic. When CVV is considered a heavy syllable, it is the mora that is
argued to be the TBU. Heavy syllables have two moras and can therefore have two tones
associated, one per mora, whereas a light syllable has only one mora and thus one tone
associated. McKendry (2013:74) writes that when vowels are not identical in CVV words, these
words are bisyllabic in San Miguel el Grande Mixtec.

McKendry (2013: 69-71) writes that CVV words become CV when they occur as the first
element of a compound word and that they also become unstressed®*. She accounts for this by
positing that heavy syllables are stressed, thus by reducing the syllable it becomes light. She
postulates this as part of the clash avoidance rule which means stress on adjacent syllables is not
permitted in San Miguel el Grande and Southeastern Nochixtlan Mixtec. She goes on to write that
the foot structure in San Miguel el Grande Mixtec is built from right to left and does not span
morpheme boundaries. Following Alexander (1980) this approach accounts for the fact that in
words of more than two syllables it is the penultimate syllable that is stressed.

In section 3.4 of this chapter | will present data on CVV words in order to further illustrate
how tone links to the TBU in Tilantongo Mixtec. | find McKendry’s (2013) argument of the mora
being the TBU in Mixtec convincing and | hope to present further evidence to support this. In both
the bisyllabic and monosyllabic word groups following the Praat picture example, | have added
citation examples that are compounds. Compounding is indicated by a -. Tilantongo Mixtec also
has words that are CVCVS, S stands for sonorant consonant. In a non-compounded word this is
usually an approximant® that carries tone. In compounded words CVCV-S it would usually be the
personal affix -n or -r. As already mentioned, Kuiper and Oram (1991) wrote that the consonants
/n/ and /r/ become syllabic in final position and carry tone, | wonder whether they do not form a
syllable of their own, but instead become the sonorant coda of the syllable they attach to,
changing that syllable to bimoraic as in the case of noncompounded CVCVS words, where the
second syllable appears to be bimoraic, with two sonorants that carry tone. More research into
this is needed. Other bimoraic second syllable forms existent in Tilantongo Mixtec are CVCVV and
CVCSV. This means that in Tilantongo Mixtec the couplet consists of a CVCV, CVV, VCV, VV,
CVCVV, CVCSV or CVCVS®® root.

3.3.1. Praat picture example explanation

34 pike and Oram (1976: 322-323) wrote that in Diuxi Mixtec each non-compounded word has a first syllable
that is stressed and marked by a long vowel. When a compound word is made up of two stems, the first
stem loses the length from its long syllable. If the first stem has a CVV or CV'V pattern the second syllable is
also lost. This means the first stem loses its stress. This description coincides with McKendry’s (2013).

35 An approximant is a type of consonant of which the articulation falls between fricatives and vowels.

36 Following McKendry (2013), if words of this type were transcribed with a /u/ rather than with a /u/, the
second syllable would be analyzed as two syllables, because it would contain two different vowels.
Considering that the basic word in Mixtec is the couplet it seems more likely that words of this type end in
an approximant when they are not compound words.
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Figure 3.1: Praat picture example

Figure 3.1 is an example of a Praat picture. The acoustic waveform is a graph of a sound wave. The
vertical axis represents air pressure (relative to the normal surrounding air pressure) and the
horizontal axis represents time. Voiced sounds have comparatively large regular pulses of air
pressure and voiceless sounds have a smaller amplitude and irregular variations of air pressure
(Ladefoged and Johnson, 2006: 7). In a spectrogram complex sound waves are split into their
component frequencies (overtone pitches), the amplitude (intensity) of each frequency being
shown by darkness. The horizontal axis represents time and the frequency of the components is
shown on the vertical scale (Ladefoged, 2005: 38; Ladefoged and Johnson, 2006: 194), which in
the spectrograms in this thesis ranges from 0 Hz to 5000 Hz. Resonances of the vocal tract are
called formants. Vowels can be distinguished by differences in their formant frequencies which
relate to their manner of articulation and vary due to individual and accentual differences
between speakers. There are other acoustic correlates of articulatory features that can be
observed in spectrograms and are used for their interpretation, some of which are illustrated in
figure 3.1. Individual variation and phonetic context change the articulatory manner and influence
the acoustic structure of phonetic features complicating the interpretation of spectrograms
(Ladefoged and Johnson, 2006: 193-212; Ladefoged, 2005: 34-62). The pitch of a sound depends
on the rate of repetition of a sound wave. 100 Hz or when the frequency of repetition is 100 times
a second, represents a fairly low pitch in a male voice (Ladefoged, 2005: 7). My settings for pitch
tracking in Praat range from 75 Hz to 500 Hz, meaning that when the blue pitch trace line touches
the bottom of the spectrogram it registers a pitch of 75 Hz or less, while the top of the
spectrogram would represent 500 Hz. The vertical striations that represent voicing or vocal fold
vibrations in a spectrogram also indicate pitch height: the closer they are together, the higher the
pitch (Ladefoged and Johnson, 2006: 195).

3.3.2. Surface tone word groups

In tables 3.2 to 3.15, an overview is presented of groups of words with the same surface tonal
patterns in citation form. In Tilantongo Mixtec the following seven tonal patterns exist on CVCV
words in isolation or in citation form: HH, HHL, LHL, LH, HLL, H L and HL LH. Pike and Oram
(1976: 327) wrote that in Diuxi Mixtec there are five stress-tone patterns on two syllable words in
isolation; H H, H H-stressed (H HL), H L, L H and L H-stressed (L HL). For Tilantongo all these
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patterns are attested for with the addition of the HL L and HL LH patterns. Pike and Oram (1976:
324-327) transcribe tvea (squash flower) and tkwiti (potato) as H L, while in Tilantongo these
words have an HL LH pattern. They also transcribe chuku (louse) and chaka (fish) as H L while in
Tilantongo these words have an HL L pattern. The presence of floating tones (see Section 3.5)
means that there are more underlying patterns that can be distinguished. In order to further
illustrate contrast between these tonal patterns, they must be observed in the setting of tonal
frames (see Section 3.5). On monosyllabic CVV words the same seven tonal patterns exist in
citation forms as on the bisyllabic CVCV words.

3.3.2.1. Bisyllabic word groups

In table 3.2, words with an H H surface tonal pattern are presented together. Figures 3.2a to 3.2e
present Praat picture examples of the H H tonal pattern on words of different prosodic types,
showing the pitch patterns.

Table 3.2: Bisyllabic citation forms of words by prosodic type and pitch group (H H)

Prosodic type Pitch Tone
CVCV/VCV/CVCV-S/CVvV*’ 23 32/34 43/45 54/44 HH

CVCV: Yuku (forest), yuku (mountain)®, viko (party), yutnu (wood), kit (animal), yiki (bone),
yiki (needle)®, ndiki (horn), kaja (thigh), ndute (water), doko (water well), taxa (thunderbolt),
ndeyu (food), ngutu (bull), ko"jo" (thick), luchi (small), chitu (full), datni (right (side)), yatni
(near), xika (far), xija (that), dawa (some), difia (that), kaka (will walk/run), ki'ni (will squeeze),
nduku (will search), da"'ma (clothes), ka'nu (large).

VCV: idi (hair), ichi (road), ija (there), ifiu (thorn), i'ni (hot).

CVCV-S: fie'e-r (I will scratch), kata-r (I will sing), ka'u-r (I will count/read), kwe'nu-r (I will grow).
CVV: te'a (will be dirty).

o HIIH I| I ‘H I\ fupr I TR
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kiti, animal

Figure 3.2a: kiti, Sra Adelina, 0.67 sec

37 | am following McKendry (2013) who considers CVV syllables with two different vowels to be bisyllabic.

38 Yuku, ‘mountain’ and ‘forest’ need to be analyzed in tonal frames to see if there is a difference between
the two, whether floating tones play a role.

39 Yiki, ‘bone’ and ‘needle’ also need to be analyzed in tonal frames to see if there is a difference between
the two.
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luchi, small

Figure 3.2b: luchi, Sra Adelina, 0.84 sec
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ka’'nu, large
Figure 3.2c: ka’nu, Sra Adelina, 0.60 sec
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idi, hair
Figure 3.2d: idi, Sr Noe, 0.78 sec
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i’ni, hot

Figure 3.2e: i’ni, Sra Floralia, 0.50 sec

In table 3.3, words with an H HL surface tonal pattern are presented together. Figures 3.3a to 3.3d
present Praat picture examples of the H HL tonal pattern on words of different prosodic types,
showing the pitch patterns. Figure 3.3c when compared to figure 3.3a illustrates the similarity
between the pitch patterns while it also shows that the pitch on the second syllable of figure 3.3¢c
is more stretched as it has two sonorants to attach to. In figures 3.3a, 3.3b and 3.3d the second
syllable has one sonorant. This means that the HL tone attaches differently to the prosodically
different syllables, but the tone patterns are the same®.

Table 3.3: Bisyllabic citation forms of words by prosodic type and pitch group (H HL)

Prosodic type Pitch Tone
CVCV/CVCV-S/CVV/CVV-S*/ 34 41/45 52/3551/23 31/ HHL
CVCVS/CVCSV/veY 331/4553

CVCV: vixi (leaf), vixi (cold)*?, tutu (paper), diku (milk), dido (brother/sister in law), didi (aunt),
diki (head), diki*® (above), ditni (nose), ndixi (wing), doko (wing), xiti (stomach), xiti (inside)**,
du"ju" (neck), yata (back), ndika (chest), yute (river), mini (lake), viko (cloud), tachi (air, wind),
tata (seed), tuchi (vein), nama (wall), xakwa (treebark), kufiu (flesh), nifii (blood), nino (below),
xaku (few), dita (tortilla), nduchi (bean), kidi (pot), yodo (metate), nuni (corn), tila (bread), xiyo
(comal), te'yu (will rot), vaxi (to come), ndo'yo (bog), da'ya (child).

CVCV-S: ka'nde-r (I will cut), kachi-r (1 will say), dika-r (I will open), kiku-r (I will sew), kaxi-r (I will
choose), nda'i-r (I will cry).

CVV: kiu (day), kwia (year), nau (eagle), du'a (tail, butt), yu'a (ice).

CVV-S: ndua-r (I will fall).

CVCVS: fiayiw (human).

CVCSV: tatna (medicine).

VCV: ita (flower), ite (grass), ina (dog), ifiu (six), uiia (eight), uni (three), uxa (seven), uxi (ten)
inka (other).

40 As will be seen in section 3, HL tone causes downstep on following morphemes which have H or HL tone.
The question is whether there are two separate tones on the second syllable of Aiayiw, tatna and other
words of this type or whether it is one tone. Also, would this make a difference for the downstep rule or any
of the other rules?

41| am following McKendry (2013) who considers CVV syllables with two different vowels to be bisyllabic.

42 Vixi, ‘leaf’ and ‘cold’ need to be analyzed in tonal frames to see if there is a difference between the two.
43 Diki, ‘head’ and ‘above’ need to be analyzed in tonal frames to see if there is a difference between the
two. Although body parts are used as directionals in Mixtec.

44 Xiti, ‘stomach’ and ‘inside’ need to be analyzed in tonal frames to see if there is a difference between the
two.
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tachi, wind

Figure 3.3a: tachi, Sr Noe, 0.77 sec
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fiau, eagle
Figure 3.3b: fiau, Sr Noe, 0.74 sec
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fiayiw, human being
Figure 3.3c: Aayiw, Sr Noe, 0.88 sec
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ite, grass
Figure 3.3d: ite, Sr Noe, 0.70 sec

In table 3.4, words with an L HL surface tonal pattern are presented together. Figures 3.4a and
3.4b present Praat picture examples of the L HL tonal pattern on words of different prosodic
types, showing the pitch patterns.

Table 3.4: Bisyllabic citation forms of words by prosodic type and pitch group (L HL)

Prosodic type Pitch Tone
CVCV/CVCV-S/CVV/CVV-S/ 451/341/351 L HL
Vv45

CVCV: ndika (wide), kuchi (pig), chikwi (fox), kolo (turkey), ndoyo (be wet), te'yu (rot)
CVCV-S: xa'nde-r (I cut), kachi-r (I say), dika-r (I open), kaxi-r (I choose), xene-r (I dream).
CVV: ndiu (egg).

CVV-S: ndua-r (I fall), nda'i-r (I cry).

VV: io (fear).
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ndika, wide
Figure 3.4a: ndika, Sr Noe, 0.80 sec

45 | am following McKendry (2013) who considers CVV syllables with two different vowels to be bisyllabic.
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io, fear
Figure 3.4b: io, Sr Noe, 0.63 sec

In table 3.5, words with an L H surface tonal pattern are presented together. Figures 3.5a to 3.5d
present Praat picture examples of the L H tonal pattern on words of different prosodic types,

showing the pitch patterns. Figure 3.5d when compared to figure 3.5a illustrates the similarity
between the pitch patterns while it also shows that the pitch on the second syllable of figure 3.5d

is more stretched as it has two sonorants to attach to. In figures 3.5a, 3.5b and 3.5c the second

syllable has one sonorant. This means that the H tone attaches differently to the prosodically

different syllables, but the tone patterns are the same.

Table 3.5: Bisyllabic citation forms of words by prosodic type and pitch group (L H)

Prosodic type Pitch Tone

CVV-5%/CVCVS

CVCV/VCV/CVCV-S/CvV/ 45/234/3 44 LH

(run/walk), yojo (push), ka'ndi (thunder).
VCV: anu (heart), idu (deer).

xa'nu-r (I grow).

CVV: meu (you plural), diu (name), te'a (be dirty).
CVV-S: ka'u-r (I count/read).

CVCVS: andiw (sky).

CVCV: lelu (hat), tnifii (fingernail), pechu (sp:pecho, chest), nduku, nguxa, ngwixi (types of
rabbits), kani (long), kwifii (thin) kwiti (narrow), kwixi (white), yichi (dry), vilu (cat), xika

CVCV-S: di'i-r (my mother), xika-r (I walk), ki'ni-r (I squeeze), xita-r (I sing), kayu-r (I cough),
tnani-r (I smell/will smell)*’, xa'ni-r (1 kill), ka'ni-r (I will kill), duku-r (I tie), tetni-r (I will fasten),
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tnifii, fingernail

46 | am following McKendry (2013) who considers CVV syllables with two different vowels to be bisyllabic.

47 These two aspects need to be compared in tonal frames to see if there is a difference.
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Figure 3.5a: tnifii, Sr Noe, 0.82 sec
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kani, long
Figure 3.5b: kani, Sra Floralia, 0.50 sec
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ngwixi, rabbit
Figure 3.5c: ngwixi, Sr Noe, 0.82 sec
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andiw, sky

Figure 3.5d: andiw, Sr Noe, 0.84 sec

In table 3.6, words with an HL L surface tonal pattern are presented together. Figure 3.6a presents
a Praat picture example of the HL L tonal pattern, showing the pitch pattern.

Table 3.6: Bisyllabic citation forms of words by prosodic type and pitch group (HL L)
Prosodic type Pitch Tone
cvev 411/422 HLL
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CVCV: chaka (fish), chuku (louse), ndaku (worm), tnana (jitomate), chakwa (treebark).

a
)
HL
i

chaka, fish
Figure 3.6a: chaka, Sra Adelina, 0.56 sec

In table 3.7, words with an H L surface tonal pattern are presented together. Figures 3.7a and 3.7b
present Praat picture examples of the H L tonal pattern on words of different prosodic types,
showing the pitch patterns. Figure 3.7b when compared to figure 3.7a illustrates the similarity
between the pitch patterns while it also shows that the pitch on the second syllable of figure 3.7b
is more stretched as it has two sonorants to attach to. In figure 3.7a the second syllable has one
sonorant. This means that the L tone attaches differently to the prosodically different syllables,
but the tone patterns are the same.

Table 3.7: Bisyllabic citation forms of words by prosodic type and pitch group (H L)

Prosodic type Pitch Tone

CvCv/vCcv/cvevy 521/42 33/43 33/3 22 HL

CVCV: kaka (crow), ndiko (cold), nte'yu (rotten), ndexi (where), naxi (what), fa'a (no), yundu
(who), nanda (how).

VCV: itu (milpa or cornfield).

CVCVV: ngandii (sun).

ndiko, cold
Figure 3.7a: ndiko, Sr Noe, 0.80 sec
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ngandii, sun
Figure 3.7b: ngandii, Sr Noe, 0.99 sec

In table 3.8, words with an HL LH surface tonal pattern are presented together. Figures 3.8a to
3.8c present Praat picture examples of the HL LH tonal pattern on words of different prosodic
types, showing the pitch patterns.

Table 3.8: Bisyllabic citation forms of words by prosodic type and pitch group (HL LH)

Prosodic type Pitch Tone

CVCV/C-CVCV-C/C-CVCV 535/ 423/42 34/42 25 HL LH

CVCV: tifiu (snow), tkute (round).

C-CVCV-C: n-tnani-r (I smelled), n-ya'ni-r (I killed), n-duku-r (I tied), n-tetni-r (I fastened), n-
ya'nu-r (I grew).

C-CVCV: n-dyojo (pushed).

noun: tifiu, snow

Figure 3.8a: tifiu, Sr Noe, 0.69 sec
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tkute, round
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Figure 3.8h: tkute, Sr Noe, 0.68 sec
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Figure 3.8c: ntnanir, Sr Noe, 0.83 sec

3.3.2.2. Monosyllabic word groups

In table 3.9, words with an HH surface tonal pattern are presented together. Figure 3.9a presents
a Praat picture example of the HH tonal pattern, showing the pitch pattern.

Table 3.9: Monosyllabic citation forms of words by prosodic type and pitch (HH)

Prosodic type Pitch Tone

CVV/CVV-S/VV 44 HH

CVV: ii#i" (skin, body), nduu (daytime), tee (and), naa (if), xii (with), roo (we), ndoo (clean), yo'o
(rope), yu'u (mouth), nda'a (hand), fiu'u (earth), ve'e (house), kwa'a (left (side), ya'a (here),
ndo'o (you), xa'a (this).

CVV-S: mee-s (he), tee-r (I will smoke), kwee-r (I will buy).

VV: #" (one).
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fiiin, skin; body
Figure 3.9a: A#", Sr Noe, 0.80 sec

In table 3.10, words with an HHL surface tonal pattern are presented together. Figure 3.10a
presents a Praat picture example of the HHL tonal pattern, showing the pitch pattern.

Table 3.10: Monosyllabic citation forms of words by prosodic type and pitch (HHL)

Prosodic type

Pitch

Tone

CVV/VV/CVV-S

451/331

HHL
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CVV: ndaa (right), chuu” (chicken), ndoo (sugarreed), de'e (fat), do'o (ear), nu'u (tooth), xe'e
(foot), di'i (leg), Au'u (fire), kwe'e (disease), kwe'e (many)*, tndu'u (treetrunk), ndu'u (dull
(edge)), ndi'i (short/low), tna'a (thin), ru'u (I).

VV: #" (nine), o™ 0" (five).
CVV-S: kii-r (1 will come), ku'ur (I will rub).

Figure 3.10a: va’a, Sra Adelina, 0.55 sec

va’a, good

In table 3.11, words with an LHL surface tonal pattern are presented together. Figures 3.11a and
3.11b present Praat picture examples of the LHL tonal pattern, showing the pitch patterns.

Table 3.11: Monosyllabic citation forms of words by prosodic type and pitch (LHL)

Prosodic type

Pitch

Tone

CVV/WW

351,

241 LHL

(rooster).
VV: uu (two).

CVV: taa (father), koo (snake), koo" (four)*, yuu (stone), tnuu (feather), nuu (face) yoo (moon),
dau (rain), nit (salt), yaa (ashes), vee (heavy), ndaa (straight), ngoo (sit), ko'o (plate), li'i
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koo, snake

Figure 3.11a: koo, Sr Noe, 0.57 sec

48 Kwe’e, ‘many’ and ‘disease’, need to be checked in tonal frames for differences.
4 Need to be checked in tonal frames.
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Figure 3.11b: vee, Sr Noe, 0.75 sec

In table 3.12, a word with an HLL surface tonal pattern is presented. Figure 3.12a presents a Praat
picture example of the HLL tonal pattern, showing the pitch pattern.

Table 3.12: Monosyllabic citation forms of words by prosodic type and pitch (HLL)
Prosodic type Pitch Tone

cw 4221 HLL

CVV: taa (bird).
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taa, bird
Figure 3.12a: taa, Sr Noe, 0.80 sec

In table 3.13, words with an HL surface tonal pattern are presented together. Figure 3.13a
presents a Praat picture example of the HL tonal pattern on, showing the pitch pattern.

Table 3.13: Monosyllabic citation forms of words by prosodic type and pitch (HL)

Prosodic type Pitch Tone

Cw 52 HL

CVV: ndyii (old (person)), chii (because), ndi'i (all).
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Figure 3.13a: ndyii, Sr Noe, 0.79 sec

In table 3.14, a word with an HLLH surface tonal pattern is presented. Figure 3.14a presents a
Praat picture example of the HLLH tonal pattern, showing the pitch patterns.

Table 3.14: Monosyllabic citation forms of words by prosodic type and pitch (HLLH)
Prosodic type Pitch Tone

Ccwv 4113/4223 HLLH

CVV: tndoo (spider).
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tndoo, spider

Figure 3.14a: tndoo, Sr Noe, 0.75 sec

In table 3.15, words with an LH surface tonal pattern are presented together. Figures 3.15a and
3.15b present Praat picture examples of the LH tonal pattern on words of different prosodic
types, showing the pitch patterns.

Table 3.15: Monosyllabic citation forms of words by prosodic type and pitch (LH)

Prosodic type Pitch Tone

CVvV, CVV-S 35/45 LH

CVV: kwii (green), kwaa (yellow), tnuu (black), xee (new), ndii (smooth), ndaa (everything), yaa
(tongue), kwe'e (red), yo'o (you).

CVV-S: kuu-r (I will die), tee-r (I smoke), xee-r (I buy), ku'u-r (I rub), fie'e-r (I scratch), yii-r
(husband-mine).
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yiir, my husband
Figure 3.15a: yiir, Sr Noe, 0.76 sec
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kwii, green
Figure 3.15b: kwii, Sr Noe, 0.59 sec

3.4. Understanding the relationship between tone, the couplet, syllable and mora

To proceed to stage Il of tonal analysis, discovering tonal alternations, it is necessary to
understand how tone links to the couplet, the syllable and the mora before moving on to how
tone behaves and links on the phrase level. In order to illustrate the relationship between tone,
the couplet, syllable and mora it is useful to look at minimal pairs. Pike (1953: 102) wrote that
minimal pairs can be used to help focus on the general degree of pitch differences which are
known to be relevant, but that they can be useless for analyzing the tonal system, while Hyman
(2014: 531) wrote that minimal pairs are a luxury; Mixtec languages have some, but usually they
do not illustrate all tonal contrasts present in the language. The minimal pairs in table 3.16 are not
comprehensive sets of the minimal pairs present in Tilantongo Mixtec, but they do have
representative recordings and will serve for the intended purpose. Table 3.16 contains six out of
seven tonal patterns present in Tilantongo Mixtec in citation form; the pattern H L is not
represented.

Pike (1948) wrote that in words which are CVCV there are no occurrences of two tones on
one short vowel; so, there are no contours on short vowels. He writes that long vowels should be
considered as a sequence of two short vowels as long vowels can have two tones associated with
them. McKendry (2013: 21) writes that the one to one correlation between the number of vowels
and the number of tones sponsored by a morpheme does not hold true for all varieties of Mixtec.
Contours are permitted on short vowels in some varieties. In Mak’s (1950, 1953, 1958 in
McKendry, 2013: 46-47) papers on Mixtec tone, she documents that it is possible for two tones to
be associated with one vowel. The purpose of table 3.16 is to show how tones connect and to
show that Tilantongo Mixtec does have contour tones on short vowels and that it could be a true
contour language. A true contour language is a language in which contour tones do not consist of
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two level tones combined that form the contour, but a language in which the contour tone is a
single phonological object or unit (Yip, 2002: 28)°°. See Yip (2002: 47-52) for evidence on the
existence of true contour languages. Yip (2002: 73) writes that if a language has both light
monomoraic and heavy bimoraic syllables and if these differ in the number of tones they can
bear, so that monomoraic syllables can have only one tone but bimoraic syllables can have two,
then it must be the case that the TBU is the mora, not the syllable. In the previous section we
have seen that CVCV words can have a contour tone on a light monomoraic syllable. We have also
seen that CVV words can have two contour tones on a heavy bimoraic syllable. One of the tonal
patterns distinguished on words in citation form in Tilantongo Mixtec is HL LH. On CVCV words the
first contour tone associates with the first syllable and the second with the second syllable. On
CVV words both contour tones associate with the one syllable. This would mean that the TBU in
Tilantongo Mixtec is the mora.

Table 3.16: Minimal pairs and tone association

C: consonant

V: vowel
T: tone
K: mora
o: syllable.
Moraic representation of a monosyllabic word in citation
form: to the right we see a diagram of a heavy bimoraic
. o cCVvVy
syllable. Each vowel links to one mora, which links to one
tone. Floating tones are not represented in this diagram as T I T
this is a representation of a citation form and floating tones H ;l
are only distinguished in combination with other morphemes. \
The diagram to the right does not show underlying tones; it °
just shows tonal association in citation form or surface form.>!
Minimal pair 1
kdu; HH; to be (con) kuu
||
McKendry (2013: 106) writes that it is not possible to M
determine whether words that are pronounced HH, have one | |
or two tones linked to them. HH
ku(; HHL; to die (pot) kuu
|
MK
|
H HL
ku(; LHL; small pot to burn copal?? kuu
|
MK
|
L HL
Minimal pair 2

0 The question is whether there is a difference in behavior in tonal frames between HL tones associated

with one mora and H and L tones associated with two moras: see section 3.3.

51 See McKendry (2013: 117) for how differences in alignment conventions of underlying tones can account
for differences in surface tone even when underlying tones are the same across Mixtec languages.

52 Copal is resin incense.
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kdo; LHL; snake koo
|
MU
|
L HL
ko6"; LHL; four koo"
||
The tones in citation form for both the words snake and four MU
are the same, however only the word four is nasalized. These ||
words need to be checked in tonal frames for differences. L HL
(t)k606; HLLH; tamal tkoo
||
MU
||
HLLH
Minimal pair 3
taa; LH; to give (con) taa
||
Here we see two level tones that form a contour tone. MU
||
LH
ta3; LHL; father taa
|
MU
|
L HL
taa; HLL; bird taa
|
MU
|
HL L

3.5. Discovering tonal alternations (stage Il of how to analyze tones) (Hyman 2014)

Do all words that have been put in the same pitch group behave in the same way? Do tones
undergo changes when they combine with each other (Hyman, 2014: 536)? Which phrase level
alternations take place (Hyman, 2014: 539)? According to Pike (1953) frames with one or more
unchanging tones are necessary for analysis. The frame tone is the unchanging tone in a context
where it can be substituted by items from a substitution list that can be inserted to establish
contrasts within those items. The frame tone can be changing in other contexts, but that is not
relevant. Phonemic levels of tone in the unchanging frame can be equated with the same
phonemic levels in tone in another unchanging frame. Mixtec languages are famous for the
complexity of their tonal systems. In some cases, it is impossible to predict what triggers tonal
changes or tone sandhi; floating tones have been suggested as a solution to explain certain tonal
changes (Hyman and Daly, 2005: 129-130). As a starting point to discover tonal changes | analyzed
the same tonal frames as Pike and Oram (1976) recorded and analyzed and which were later re-
analyzed by Daly (1978).

Table 3.17 shows a comparison of the results. In the Pike and Oram, and Daly column
underlining means the syllable with the underlined tone is stressed. In the Pike and Oram (1976:
324) data the final stressed H in a word, preceded by H, usually has a sharp downglide, so it is in
essence a HL tone. The final stressed H in a word, preceded by a low tone, does not always
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downglide. In the Daly column a superscript: ™ represents the feature modify (which appears to be
a floating L tone). This means that the modified H represents the contour tone HL and the L tone
represents a mid-tone while modified L represents a low tone. Pike and Oram use word classes to
explain the tonal changes. Pike and Oram introduce two word classes (A and B), while Daly
introduces two groups of classes that contain seven morpheme classes®, -A and +A, 'to
differentiate between arbitrary subclasses of morphemes with identical tone patterns but
different perturbing power' (Daly, 1978: 100). Daly's tonal system is extremely complex and
although he uses the same data as Pike and Oram he perceives different tones. Yellow
highlighting in table 3.17 marks difference in tones between the Tilantongo data and the Pike and
Oram and Daly data.

McKendry (2013: 77-82) writes that autosegmental phonology provides a much more
satisfying way to account for tonal alternations than morpheme classes by claiming that
perturbation is often the result of the association of a floating tone. She describes the following
processes which result in floating tones. Clements and Ford (1979) show that floating tones are
the result of rightward tone shift, in some cases these floating tones form word final contours and
in others they cause downstep®. In most varieties the difference between the irrealis®> and the
imperfective forms of verbs is the presence of a high tone in the imperfective, which is a floating
tone remnant of a lost prefix. To summarize, there are three sources of floating tones in Mixtec:
tonal shift to the right; floating high tone delinks the low tone of the TBU with which it associates
creating a floating low tone; loss of a vowel prefix enclitic etc.

Table 3.17: Tonal frames comparison Tilantongo and Diuxi (Pike and Oram 1976 and Daly 1978)

@: unspecified for tone

L: floating low tone

L: low tone

H: high tone

HL: a contour tone that falls from high to low.

Spanish Mixtec Tilantongo | Tilantongo | Pike and Oram Daly 1978
Surface Underlying | 1976
tone tone
Uno #H" HH )] HH LL
Sevende | Diko HH @@ LH ML (LM)
Bien Va'a H HL @ HL HH LHM

53 Pike (1948) wrote that surface tones found on some morphemes are determined by the context in which
they are found. He calls this perturbation. He assigned morphemes to different classes according to the
effect morphemes have on the following morpheme. Pike accounted for different results in tone patterns
following class B morphemes by claiming that the segmental shape of the morpheme determines the
surface pattern. Pike uses the term arbitrary tone sandhi for data in which the segments of words are the
same, but their effect on the following words is different. Goldsmith (1990) writes that the concept that
tones are independent of the vowels is the key to the understanding of autosegmental phonology.
Goldsmith claims that K Pike’s class B morphemes have a suffixal high tone that is underlyingly unassociated
but which associates rightwards to the following word (floating H tone) (McKendry, 2013: xii, 41, 43, 53).

4 Downstep refers to the lowering of H tone in certain contexts, typically after an L tone. When H lowers
after an overt L tone, Yip (2002: 148,149) calls this downdrift, but it is sometimes called automatic
downstep. When it lowers in the absence of a surface L, she calls it downstep, although sometimes the term
non-automatic downstep is used. When there is no need to distinguish between the two, she uses the term
downstep. Downstep and downdrift are recurrent processes reapplying every time a new L is encountered,
and they are mostly found in two-tone languages.

% The irrealis is a verbal aspect that expresses a potential action.
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Spanish Mixtec Tilantongo | Tilantongo | Pike and Oram Daly 1978
Surface Underlying | 1976
tone tone

Dos Uu LHL LHL HH HHY
Cuatro Koo" LHL LHL HH HHM
Pequefio Luchi HH @ @t LH ML (LM)
Grande Ka'nu HH @ @t HH LL
Pez Chaka HL L HL L HL HL
Sombrero | Lelu LH L@ LH ML (LM)
Animal kiti HH PP HH LL
Cuchillo Yuchi H HL @ HL HH LLM (ML)
Medicina | Tatna H HL @ HL HH LHM
Gallo Li'i L HL L HL LH LMHM
Un pez #" chaka | HHHLL @DHLL HHHL LLHL
Un #" lelu LLLH POLD HH LH LL LML
sombrero
Unanimal | #" kit HH H H P00 P HH HH LLLL
Un #"yuchi | HHHHL @@ @HL HHHH LL LLM
cuchillo
Una #"tatna | HHHHL @@ @HL HHHH LL LHM
medicina
Un gallo HO NI LLLHL @@ LHL HHLH LL LMHM
Se vende Diko HHHL L @@ HLL LH HL LLHL LML HL
pez chaka
Sevende | Dikolelu | LLLH PP LD LHHH ->LLHH WMLLML - LML HH
sombrero
Se vende Diko kiti | LLLH X X0] LH HH -LL HH WMLLL-> LMLHH
animal
Se vende Diko LLLH PP "DHL | LHHH ->LLHH WMLLLM = IMLHH
cuchillo yuchi
Se vende Diko LLLHL PP "@HL | LHHH >LLHH WMLLHEM = LML HHM
medicina tatna
Sevende | Dikolii |LLLHL @@ LHL |LHLHSLLHH LML LMHM = | ML HHM
gallo
Buena pez | Va'a HHLIHLL | @HLHLL |HHHL->HHLL LHM(LH) HL > LH LL

chaka
Bueno Va'alelu | HHLLH PHLLQD HHHH > HHLH | LHM(LH) LML - LH ML
sombrero
Bueno Va'akitt |HHLHH |@HLG® |HHHH->HHLL |LHM(LH) LL-=> LHLL
animal
Bueno Va'a HHL!HHL | @HL@HL |HHHH > HHLL | LHV(LH) LLM = LH LM
cuchillo yuchi
Buena Va'a HHL!HHL | @HL@HL | HHHH > HHLL | LHV(LH) LHY >LH LHY
medicina tatna
Buen gallo | Va'ali'i HHLLHL |@HLLHL |HHLH LHM(LH) LMHM >

LH LMHM
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Spanish Mixtec Tilantongo | Tilantongo | Pike and Oram Daly 1978

Surface Underlying | 1976

tone tone
Dos peces | Uuchaka | LHL!HLL LHLHLL HHHL > HHLL HHMHL >HH LL
Dos Uulelu | LHLLH LHLL @ HHHH -> HHHL | HHVMLML - HH HL
sombreros
Dos Uu kiti LHL 'H H LHLP @ HHHH > HHHL | HHMLL - HH HL
animales
Dos Uuyuchi | LHL!HHL |[LHL@HL |HHHH->HHHL | HHVLLM - HH HM
cuchillos
Dos Uutatna | LHL!HHL |LHL@HL |HHHH-S>HHLL | HHMLHM = HH LHM
medicinas
Dos gallos | Uu li'i LHL LHL LHL L HL HH LH - HH HLH | HHMLMHM = HH HMHM
Cuatro Koo" LHL!HLL | LHL'HLL | HHHL HHVHL >
peces chaka HHM HL/HH HML
Cuatro Koo"lelu | LHLLH LHL'L @ HHHH > HHHL | HHM(LH)LML - HH HL
sombreros
Cuatro Koo" kiti | LHLLH LHL' @ @ HHHH - HHHL | HHV(LH)LL - HH HL
animales
Cuatro Koo" LHLLH LHL'@HL | HHHH > HHHL | HHY (LH)LL™ - HH HL™
cuchillos yuchi
Cuatro Koo" LHLL HL LHL'@ HL | HHHH - HH HLH | HHM (LH) LK™ >
medicinas | tatna HH HMHM
Cuatro Koo"li'i | LHLLHL |[LHL‘LHL | HHLH-> HHHLH | HHV (LH)LMHY >
gallos HH HMHM
Pequefia | Luchi HHHLL |@@'HLL |LHHL-SLLHL LMLHL =
pez chaka LML HL/ LML HML
Pequefio | Luchilelu | LLLH oL LH HH >LLHL LML(LL) LML - LML HL
sombrero
Pequefio | Luchikiti | LLLH DO DD LHHH S>LHHLL | LML(LL) LL > LML HML
animal
Pequefio | Luchi LLLH @A DHL | LHHH SLHHLL | LML(LL) LLM >
cuchillo yuchi LML HMIM
Pequefia | Luchi LLLHL @@ GHL | LHHHSLLHH LML(LL) LHM > LML HHM
medicina tatna
Pequefio | Luchilii | LLLHL @@ LHL |LHLH-SLLHLH | LML(LL) LMHM >
gallo LML HMHM
Grande Ka'nu HHHLL |@@'HLL |HHHL-LLHL LL (HL) HL >
pez chaka LL HL/ LL HML
Grande Ka'nu LLLH PO LD HH HH SLL LH LL (HL) LML
sombrero | lelu
Grande Ka'nukiti | LLLH DPDD HHHH -LLLH LL(HL)LL > LL LML
animal
Grande Ka'nu LLLH PP DHL | HHHH ->LLLH LL (HL) LLM = LL LML
cuchillo yuchi
Grande Ka'nu LLLHL PP @HL | HHHH >LLLH LL (HL) LHM = LL LMHM
medicina tatna
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Spanish Mixtec Tilantongo | Tilantongo | Pike and Oram Daly 1978
Surface Underlying | 1976
tone tone
Grande Ka'nuli'i | LLLHL @ @ LHL HHLH -LLLH LL (HL) LMHM
gallo

In table 3.17, the following words are class B stems according to Pike and Oram: ka’nu; diko;
tatna; chaka. The following stems are class A: #”; kiti; yuchi. The other words are not specified. In
the frames above, we can see that ka’nu and diko appear to have a floating L tone which would
account for the presence of an L tone in the surface tone of the following morpheme. Tatna and
chaka need to be tested in frames where they are the first word followed by another to see if
they fit this pattern and also have a floating L tone. Class A stems do not have a floating tone. #’
and kiti both have HH patterns while yuchi has an HH pattern. Yuchi ends with an HL tone and
should therefore behave differently to the other two words. To test this, we need to look at a
tonal frame where yuchi is followed by another word.

In the Tilantongo data a floating L tone is only expressed when the word that sponsors the
floating L tone is followed by a toneless or unspecified morpheme. Unspecified for tone
morphemes when in citation form are pronounced with an H tone. There appear to be several
rules in place that account for the tonal changes and associations in table 3.17:
1. Afloating L tone attaches to an unspecified for tone morpheme to the right.
2. There is left spreading of L tone from the rightmost stressed syllable onto unspecified for
tone morphemes.
3. There is HL de-association in specific contexts, and HL re-association on the next
unspecified for tone morpheme when available®.
4. The default tone H*’ links to unspecified for tone morphemes.
5. Downstep takes place when morphemes with an H or HL tone follow a word that ends in
an HL tone®.
These rules apply in the order above. This means that the rules are applied when their
specification is met in that order, so you will never see a higher numbered rule, applied before a
lower numbered rule. Examples 1 to 9 exemplify all the tonal behaviors and corresponding rules
presented in table 3.17.

3.5.1. Examples from table 3.17 illustrating the tonal changes and association rules

6 More research is needed to fully understand the contexts in which this rule applies. From the data in
table 3.17, the HL de-attaches from the second syllable of yuchi when following a word with a floating L
tone. However, tatna, which has the same tonal pattern in citation form, does not show this behavior. Also,
as we will see in the examples below, the HL tone on the second syllable of yuchi also de-attaches and then
re-attaches when yuchi is followed by the word luchi. At this point in time, the contexts in which this rule
applies are not entirely clear. Although the rule does appear to be restricted to nouns.

57 McKendry (2013: 128) writes that high tone is an innovation since in some varieties it has a more limited
distribution.

58 Yip (2002: 129) writes that most literature on downstep says that tones are downstepped across the
utterance. However, she goes on to write that this is likely an oversimplification: the domain may be smaller
than the entire utterance. More research is needed to ascertain what the domain of downstep is in
Tilantongo Mixtec. Yip (2002: 148) writes that there is some uncertainty whether L tones lower in the same
environment as H tones. In the Tilantongo data, L and LH tones do not appear to be affected by downstep.
Example 8 below exemplifies this. Example 7 exemplifies how floating L tone association on the following
morpheme stops downstep from happening, while example 9 exemplifies how, when there is no space for
floating L tone association and the first tone is HL, downstep does happen following the same word as in
example 8.
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Example 1

i’ lelu
|
L
i lelu
\\/
L
i lelu
T~
LH
Example 2
i kith
i kit
[
HH HH
Example 3
diko kiti
L
diko kiti
S
L
diko kiti
\1
L
diko kit
)
LH
Example 4
diko chaka
N
L HLL
diko chaka
NI
HH L HLL

Underlying representation of the citation forms of
#" (HH) and lelu (LH)

Left spreading of L tone from the rightmost stressed
syllable (Rule 2)

Default tone insertion (Rule 4)

Underlying representation of the citation forms of
#" (HH) and kiti (H H)

Default tone insertion (Rule 4)

Underlying representation of the citation forms of
diko (HH) and kiti (H H)

Floating L tone association (Rule 1)

Left spreading of L tone from the rightmost stressed
syllable (Rule 2)

Default tone insertion (Rule 4)

Underlying representation of the citation forms of
diko (HH) and chaka (HLL)

Default tone insertion (Rule 4)
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Example 5

diko yuchij
|
L HL
diko yuchi
|
L HL
diko yuchi
L HL
diko yuchi
L HL
diko yuchi
N
L HHL
Example 6
uu tatna
]
LHL HL
uu tatna
I
LHL H HL
uu tatna
o
LHL IH HL
Example 7
koo" tatna
|
LHLL HL
koo" tatna
1
LHLL HL
Example 8

Underlying representation of the citation forms of
diko (HH) and yuchi (H HL)

Floating L tone association (Rule 1)

Left spreading of L tone from the rightmost stressed
syllable (Rule 2)

De-association of the HL tone (Rule 3)

Default tone insertion (Rule 4)

Underlying representation of the citation forms of
uu (LHL) and tatna (H HL)

Default tone insertion (Rule 4)

Downstep (Rule 5)

Underlying representation of the citation forms of
koo" (LHL) and tatna (H HL)

Floating L tone association (Rule 1)

76



uu lelu Underlying representation of the citation forms of
| | uu (LHL) and lelu (L H)
LHL L
rlr I(|elr Default tone insertion (Rule 4)
LHL LH
Example 9
koo" chaka Underlying representation of the citation forms of
| | | koo" (LHL) and chaka (HLL)
LHLL HL L
k|oc|>n cthT Downstep (Rule 5)
LHLL IHLL

In order to test for floating tones, words have to be observed in an environment where they are
followed by words which are receptive to floating L tone association. This means that in order to
get a full picture of underlying tones in table 3.17 the words in the second group: chaka; lelu; kit;
yuchi; tatna; and Ii’i; need to be observed in that context. Unfortunately, | have no relevant tonal
frame for Ii’i.

Example 10
chaka luchi Underlying representation of the citation forms of
| chaka (HLL) and luchi (H H)
HLL L
chakr |l|JCh|i Default tone insertion (Rule 4)
HLL HHL

Example 11%°
lelu meun Underlying representation of the citation forms of
lelu (LH) and meun (HH)

I(|el|u mTTn Default tone insertion (Rule 4)
LH HH
Example 12

% The word meun could have a floating L tone attached, but in order to verify its underlying form it needs to
be observed in a specific context within a tonal frame.

77



kiti ka'nu
L
kit ka'nu
I
HH HHL
Example 13
yuchi luchi
HL L
yuchi luchi
o
HL L
yuchi luchij
N
H H HL HL
yuchi luchij
R
H H HLIHL
Example 14
tatpa luchi
HL L
tatna luchi
P
HL L
tatna luchj
N
HH H LL

Example 158

Underlying representation of the citation forms of
kiti (HH) and ka'nu (HH)

Default tone insertion (Rule 4)

Underlying representation of the citation forms of
yuchi (HHL) and luchi (HH)

De-association and re-association of the HL tone
(Rule 3)

Default tone insertion (Rule 4)

Downstep (Rule 5)

Underlying representation of the citation forms of
tatna (HHL) and luchi (H H)

De-association and re-association of the HL tone
(Rule 3)

Default tone insertion (Rule 4)

80 The word kwixi could have a floating L tone attached, but in order to verify its underlying form it needs to
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tatna kwixi Underlying representation of the citation forms of
| | tatna (HHL) and kwixi (L H)
HL L

trt|n:|;1 kw x|i Default tone insertion (Rule 4)

HHL LH

3.5.1.1. Rule1l

Four out of seven words in the first group in table 3.17 sponsor a floating L tone: diko, koo", luchi,
ka’nu. Underlyingly they have the following tonal patterns: @ @, LHL", @ @', @ @". Examples 3, 5
and 7 illustrate floating L tone association. While examples 4 and 9 illustrate how floating L tones
need an unspecified for tone morpheme to the right, in order to associate.

Pike and Oram (1976: 327-329) ascribe L H tone to diko and luchi, H H tone to ka’nu and
HHL tone to Koo", ka’nu and diko are both ascribed to class B. In the tonal frames in table 3.17 all
words following ka’nu begin with a surface L tone, except for chaka. The ka’nu tonal frames of
Pike and Oram have exactly the same surface tones as the Tilantongo frames, with the exception
of ka’nu before chaka (Pike and Oram ascribe L L tone where | ascribe H H tone). There are two
other words in class B. Example 10 shows chaka does not have a floating L tone, while example 14
shows tatna also doesn’t have a floating L tone. In the Pike and Oram data ka’nu, diko and luchi all
get surface L L tone when between pause and a noun. This could be the result of rule 2 applying
after rule 1. However, the surface tones on the words following diko, koo™ and luchi differ in the
transcription by Pike and Oram from the Tilantongo data.

3.5.1.2. Rule2

Table 3.17 shows there is left spreading of L tone from the rightmost stressed syllable onto
unspecified for tone morphemes. The L tone that spreads can either be a floating tone that
attaches to an unspecified morpheme to the right (see examples 3 and 5) or it can be a L tone that
is specified (see example 1).

As | wrote above, in the Pike and Oram (1976: 327-329) data ka’nu, diko and luchi all get
surface L L tone when between a pause and a noun. This could be the result of rule 2.

3.5.1.3. Rule3

Two out of six words in the second group in table 3.17 have a moveable HL tone: yuchi, tatna.
They both have the underlying tonal pattern @ HL. However, they do behave differently, and they
are ascribed to different word classes by Pike and Oram, who ascribe HHL tone to both in citation
form. It appears that words with moveable HL have an empty floating tone slot.

Example 3 illustrates how the second syllable of yuchi changes from HL to H following floating L
tone insertion on the first syllable. Rule 3 accounts for this but more research is needed into the
mechanics of this rule. Pike and Oram observed the same and wrote that class A nouns with a
word-final stress in citation form lose that stress when following class B words with LH or HH
citation forms. Yuchi is their only class A word that has that final stress (Pike and Oram, 1976:
327). However, tatna which Pike and Oram (1976: 326) assign to class B, also shows participation
in rule 3 (see example 14) while the other noun in class B, chaka does not (they do have different
tonal patterns). Pike and Oram (1976: 326) wrote that some adjectives acquire a word-final stress
when following H H-stressed class B nouns, tatna (H HL) followed by luchi (L H) becomes tatna
luchi (H H H HL). Example 15 exemplifies how rule 3 only takes place when the HL has a space to
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move to: it does not move when the syllable sponsoring the moveable HL is followed by a
morpheme that has a tone already associated with it in underlying form. Pike and Oram wrote
that in the same environment the adjective kwixi does not acquire word-final stress and that
tatna (H HL) followed by kwixi (L H) becomes tatna kwixi (H H H L). Example 13 shows how rule 3
applies when yuchi is followed by luchi. Pike and Oram (1976: 326) wrote that adjectives do not
acquire a word-final stress when following class A nouns. Yuchi (H HL) followed by /uchi (L H)
becomes yuchi luchi (H H H L)®!. Example 13 and 14 illustrate the difference in which the
moveable HL re-attaches to luchi following the two prosodically and segmentally different words.
| theorize that this is because the HL tone has two moras to attach to on the second syllable of
tatna and one mora on the second syllable of yuchi. More research is needed to verify if this is
why the HL re-attaches differently. This could also explain why the HL on the second syllable on
tatna does not de-attach when tatna is the last word in the tonal frame following a floating L
tone. It might need two unspecified for tone moras to de-attach and re-attach to. This relates to
the question whether there is a difference in behavior between two level tones that form a
contour on two moras and a single contour tone on one mora. It could mean that there can only
be one floating tone attached to the right edge of a word and that there is a difference between a
HL on one mora (perceived as one tone) and H L on two consecutive moras (perceived as two
tones). More research into this is needed.

Enclitics are another context where rule 3 is relevant. Pike and Oram (1976: 326, 329)
write that when an H tone enclitic is added to class A stems with word-final stress, the stress
changes from the stem to the enclitic, but it does not occur on an enclitic with L tone. However,
when the same enclitic is added to class B stems, the stress does not change to the enclitic. Again,
prosodic and segmental differences might play a role. It is however, outside the scope of this
thesis to pursue this topic. See McKendry (2013: 90-101) on enclitics, their underlying forms and
tonal association in San Miguel el Grande Mixtec to understand the complexities of this topic.

3.5.1.4. Ruled

Five out of seven words in the first group in table 3.17 and four out of six words in the second
group in table 3.17 have at least one unspecified for tone morpheme. Two words have the
underlying tone pattern @ @, three @ @", three @ HL and one has L @. The default tone H links to
these unspecified for tone morphemes in citation form. It also links to the unspecified for tone
morphemes in the tonal frames when its specification is met. See examples 1, 2, 3, 4, 6, 8, 10, 11,
12, 13, 14 and 15. The existence of unspecified for tone morphemes could explain why Daly
ascribes a L L tonal patterns to #°, ka'nu and kiti while Pike and Oram transcribe these words as H
H, as do |. However, | transcribe diko and luchi as H H, while Pike and Oram and Daly transcribe
them as L H. Daly (1978: 107-108) gives examples of contexts in which L tone becomes mid and
phonetic rules that have the effect of neutralizing the contrast between high and low tone. As |
wrote above, in the Pike and Oram (1976: 327-329) data ka’nu, diko and luchi all get surface L L
tone when between a pause and a noun. This could be the result of rule 2, for which one
specification is that it needs unspecified for tone morphemes.

3.5.1.5. Rule5

Three out of seven words in the first group in table 3.17 and two out of six words in the second
group in table 3.17 have a HL tone on the second mora. Another word in the second group -tatna-
also ends with an HL tone, however this tone appears to link to two moras, being made up out of
two level tones. In the Pike and Oram data all these words also end with a sharp downglide, while
in the Daly data they all end with a superscript ™, this is the feature modify, which appears to be a
floating L tone. With the exception of yuchi, they all end in a modified H which represents the

61 Words | transcribe with a HL L tonal pattern, Pike and Oram (1976) transcribe as H L.
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contour tone HL. Daly (1978: 104-105) recognizes tone lowering of a basic H tone following class
Il and IV morphemes (va'a LHY (MHL) and uu HHM (HHL)). He also introduces the feature
downstep: a high tone is downstepped following a high tone plus one or more unmodified low
tones or following pause plus one or more unmodified low tones. Elsewhere a high tone is
phonetically high. The data from the Daly column do not show downstep though. In the Pike and
Oram column the va'a tonal frames appears to show downstep, while the uu frames shows some
lowering of tone. Example 6 illustrates downstep on a word with a default H tone, while example
9 illustrates downstep on a word with a specified HL tone on the first syllable. Example 13 shows
downstep within a word after rule 3 and rule 4 are applied.

3.6. Summary

This chapter presents a preliminary analysis of tones in Tilantongo Mixtec. The seven tonal
patterns that can be distinguished on bisyllabic and monosyllabic words in citation form in
Tilantongo Mixtec need to be specified further with their underlying tonal patterns taken into
account, in order to understand their tonal behavior in combination with other words. Rule 3
requires more research in order to be fully understood and specified. Regarding rule 5 more
research is required to ascertain the downstep domain. More research is needed into the
differences between an HL on one mora and H L on two consecutive moras. Enclitics and proclitics
are another domain that requires research. Once the underlying patterns of words are
determined through tonal frames, the five rules need to be tested in longer utterances. A full
understanding of the tonal system is necessary to further analyze the data collected during the
administration of the LVT in order to understand how people speak as opposed to whether they
speak and thus assess the nuances of language shift.
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4. The Linguistic Vitality Test (LVT) and language shift in Tilantongo
4.1. Introduction

The Mixtec language or Sahin Sau is spoken by approximately 450,000 people divided over three
states of Mexico; Oaxaca, Puebla and Guerrero, as well as other parts of Mexico and the United
states due to migration (Ferguson de Williams, 2007: 3). McKendry (2013: 4) writes that most
Mixtec speech communities number less than 50,000 speakers. Language displacement in favor of
Spanish has been going on for well over a century, and there is a wide range of displacement.
According to the 2005 census 1,471 out of 3,348 people who reside in Tilantongo speak an
Indigenous language (INEGI Conteo de Poblacién 2005 1l). The 2010 census only gives numbers of
Indigenous language speakers at a state-level, but it does give a lower population total for
Tilantongo; 3,210 people (INEGI Conteo de Poblacién 2010). Ethnologue lists the Mixtec
population of Diuxi-Tilantongo at 3,410°% (using the 2000 INALI census), decreasing due to
migration to the US. It says there are 150 monolinguals. Language use is given as spoken at home
and taught to children in most Mixtec households. Mixtec is used in the following contexts; at
home, between friends and at work. There are some Mixtec speakers of all ages and all use
Spanish. The language status is given as threatened, or 6b (Eberhard et al., 2019). SIL uses the
expanded graded inter-generational disruption scale (EGIDS) as a tool for assessing the vitality of
languages. EGIDS 6b means the language is in trouble, inter-generational transmission is in the
process of being broken, but the child-bearing generation can still use the language so it is
possible that revitalization efforts could restore transmission of the language in the home
(www.sil.org/about/endangered-languages/language-vitality). In order to understand the Mixtec
language situation in Tilantongo better, | administered the Linguistic Vitality Test (LVT) developed
by Margaret Florey (Margaret Florey: building tools for assessing linguistic vitality), to 34
randomly selected respondents.

4.2, Calculating the LVT score

There are three components to the LVT: lexical recognition, translation sentences and discourse.
Lexical recognition consists of 53 test items, translation sentences consist of 75 items and the
discourse component consists of 1 item. Percentages are given to score respondents for each
component. Each component makes up 1/3 of the total LVT score. For example, someone who
scores 87% for lexical recognition, 20% for translation sentences and 0% for discourse would have
an overall LVT score of: 107/300 = 0.36 x 100 = 36%.

| prepared the LVT with Sr Marcial Cruz Cenobio (age 60, living in the center of Tilantongo) and we
tested it with several speakers of varying language proficiency before administering it to the
random sample participants.

4.2.1. Component 1: Lexical recognition

The person interviewed is shown a selection of photos and the researcher explains what each
photo depicts in Spanish. After this a recording in Mixtec is played (see supplemental document
for sound file). The respondent listens to the words (each word is repeated twice) and points to
the corresponding image while the researcher notes down the response. Table 4.1 lists Set 1
items in the test in the order of the recording, not the order of the photographs. This is the order

62 In contrast to the previous numbers that were only for Tilantongo, this number is for Diuxi and Tilantongo
combined, and appears to refer to the number of speakers in 2000. INEGI 2005 states that in Tilantongo the
language is spoken by 1,471 out of 3,348 people and in San Juan Diuxi 1,086 out of 1,469 (INEGI Conteo de
Poblacién 2005 1), giving a total of 2,557 out of 4,817.
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adopted in all other tables. Sets 2 and 3 follow the same principle as Set 1 as they also test
common nouns that increase in complexity.

Table 4.1: Set 1 of test component 1 of the LVT

Set 1 1 |lta Flor
2 | Ndeyu 