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Note on linguistic conventions

In any work on ethnobiological classification, we face the challenge of not
only writing foreign words, indigenous terms and scientific names, but also providing
common English equivalents for them. The task is complicated because we lack
common names for many plants, literal translations for many foreign words and
standard ways of transcribing indigenous languages.

In this dissertation, I make non—English expressions easily recognizable by
writing indigenous language terms (e.g. 'ma" 'u+" «hog-plum tree») in italicized
bold type, and Spanish words (susto, or «magical-fright disease») and scientific
names (Oreomunnea mexicana (Standley) Leroy) in italicized type.

Translations

As can be seen in these example, 'glosses’, or approximate translations of
foreign terms, are given in brackets ( « » ) and are placed just before or after the
non-English expression. In the particular case of labels for animals and plants -
which make up the majority of the indigenous terms cited in this dissertation — there
are distinct ways of translating ‘literal names', which refer exclusively to particular
species and have no other apparent general meaning and 'metaphorical/descriptive
names', which can be translated word-by-word (Balée and Moore 1991). For literal
plant names, I give commonly accepted English plant names as part of the gloss (e.g.
'ma’ 'uié™ «hog-plum tree», which refers to Spondias spp.). Whenever practical, the
common English names are taken from The Plant Book by David Mabberly (1987),
which is a standard reference on botanical categories and names. If there is no

common English name, I give the scientific name of the plant as part of the gloss
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(for example, 'ma" 'ué™ «Clusia tree», which refers to several Clusia species). For
metaphorical names, I give glosses that are derived from a morpheme~by-morpheme
translation of the indigenous term (such as ‘ma’ ‘uéng'™ I6* ydu® «ed
peeling-bark tree», which refers to Oreomunnea mexicana).

In the detailed analysis of Chinantec and Mixe plant categories presented in
Chapters 6 & 7, I discuss the etymology and meaning of each botanical life—form
and generic name. When data are available, I provide reconstructed cognate terms
from proto—Chinantec, proto-Otomangue, proto~Oaxacan Mixe, proto-Mixe and
proto~Mixe-Zoque as well as notes on the distribution of current cognates of the
botanical name in Mixe, Chinantec and other indigenous communities. Following
common linguistic practice, each reconstructed term is marked with a superscript
asterisk (e.g. “hmdd "™, a reconstructed term which is cognate with ‘ma” jmo", the
Comaltepec Chinantec term for Cecropia spp.), which denotes a term which has not
been attested by a linguist and is not in current use. A gloss of each folk specific
name is given, followed by the botanical family and species name (when identified)
to which the indigenous name refers. For example, the folk specifics which
correspond to Oreomunnea mexicana (Standley) Leroy, are listed as:

(A) 'ma* ‘uing™ I6" tee" «white peeling-bark tree» [JUG Oreomunnea mexicana)
B) 'ma’ 'uing™ I6" ydu «red peeling-bark tree» [JUG Oreomunnea mexicana]

Translation is usually considered an art of making sense of foreign words and
phrases, but in academic works it is equally important to provide definitions of
technical terms and special usages that may be unfamiliar to some readers. In chapter

four, I define many of the specialized terms and concepts (indicated by bold type)
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used by ethnobiologists. Elsewhere in the dissertation, I put quotation marks around
English words when they are used for the first time in a special or technical sense. In
these few cases, I provide a definition immediately before or after the word (as in the
example of 'literal' and ‘metaphorical/descriptive' names given above). I have avoided
using quotation marks to indicate glosses of indigenous concepts or special uses of
English terms, though this is common practice in anthropological writing.
Transcription

Accurate transcription of terms from non~written indigenous languages is not
simple, especially for phonetically complex, tonal languages such as Chinantec.
Various alphabets for Chinantec and Mixe have been proposed over the last century,
and none has been accepted unanimously by linguists, local people, government
agencies and other interested parties. I use a standardized phonemic orthography for
Totontepec Mixe (based on Schoenhals and Schoenhals 1964) and Chinantec Mixe
(based on SIL 1984), but I make no attempt to standardize the recorded or
reconstructed cognate terms from other communities given for comparative purposes.
When even the dialects of Comaltepec Chinantec and Totontepec Mixe are
transcribed in distinct ways by different linguists (e.g. Anderson 1989, Kaufman
1963, Rensch 1989, Wichmann 1991), it would be tedious and fruitless to propose an
arbitrary standardized transcription for indigneous terms from throughout the region.
Reconstructed Mixe terms are given in the phonemic orthography utilized by Séren
Wichmann (1991) and Terence Kaufman (Kaufman 1963; Campbell & Kaufman
1980, 1983). Reconstructed Chinantec terms follow the phonemic orthography

devised by Calvin R. Rensch (1989).
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Judi Lynn Anderson of the Summer Institute of Linguistics provided the
transcription of Chinantec terms in the early 1980s, and I have modified her
orthography only slightly. In this transcription, Comaltepec Chinantec has 9 vowels,
5 of which are familiar to English and Spanish speakers. The vowels are a, ea, e, i
#, 0, ¢, u and . Long vowel sounds are represented by doubling the vowel in the
transcribed word, such as in &ii* «thin». Nasalization can occur with all vowels and is
indicated by underlining, as in a (nasalized low back vowel). There are 17
consonants in this transcription of Comaltepec Chinantec: voiceless stops /p ¢ k/,
voiced stops /b d g/, nasals /m n it ng/, fricative /s/, affricates /ch ds/, voiced oral
continuant /I/, vibrant /r/ and laryngeals / ' j/. Initial consonant clusters, observable in
many Chinantec plant names, are composed of laryngeals / ‘ j/ followed by /g m n #
ng /. Labialization, which can occur after /k g 'j/, is transcribed as ¥ after velar
stops /k g/ and as u after laryngeals /' j/. Palatalization, written as i, can follow all
consonants, except bilabials or r. In Spanish loan words and Chinantec words derived
from Spanish, I have conserved the use of 'c' (a sound represented by k in Chinantec)
as in criu’" «cross». A simplified guide to pronunciation of Chinantec speech sounds
for English speakers is given in table I. For comparison, I give Rensch's (1989)
Comaltepec Chinantec phonetic table (table II), which is the basis for many
reconstructed terms.

There are 3 tones levels in Comaltepec Chinantec, low //, mid // and high
/. These may be combined in four tone glides, which in this early transcription
were interpreted as three rising tones /¥ # Y/ and one falling tone /%/. An

accented vowel (such as 6) indicates a syllable with 'ballistic stress', a combination of
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pitch and stress characteristic of Chinantec languages which tends to raise high tones
and lower low tones.

In more recent works on Comaltepec Chinantec, Anderson (1989) has
simplified, reinterpreted and standardized her orthography, making it easier to
compare with the transcription used for other dialects of Chinantec. The five vowels
common to Chinantec and Spanish have remained the same, but ea is now written as
@, + as i and ¢ as é. # is now considered as a palatalized 'u' (iu) automatically
rounded to & when not followed by a nasal consonant. It is not transcribed in the
phonemic orthography (e.g. t&™ «rifle» becomes £iz™™). This gives a system of 8
vowels, of which 6 are primary (a, e, i, i, 0, u) and 2 (@, €) are considered marginal
to the system. Lengthening is indicated by a colon following the vowel (e.g. fiit
«thin» becomes #i:%); nasalization is represented by a tail (inverted comma) under the
vowel (e.g. a becomes ¢). All consonants remain the same except for ds (now z) and
J (now h) and ng (now g). The palatalized n /ii/ has been reinterpreted as a
palatalized velar n /. Because there is always palatal glide between velar
consonants /k g ng/ and front vowels /e i/ which follow them, the palatalization is
not written (e.g. /i’ «moss» becomes gi'™). Labialization is standardized as a u
when it follows both velar stops and laryngeals (e.g. k”ea™ is now written as kud'¥).
The three tone levels have been preserved, but two of the four tone glides are
considered as rising tones / %/ and two as falling tones /™ #Z/. In future
publications, I plan to modify the transcription of Chinantec terms to be consistent
with these standardized conventions, but I have maintained the earlier orthography

for this dissertation.



Table I. Key to pronunciation and transcription of Chinantec consonant and vowel sounds for
English speakers (IPA = International Phonetic Association; n/a = not applicable).

Chinantec  [PA English  Notes on pronunciation and transcription
symbol symbol example
a a father low back vowel, unrounded; as Spanish e
b b boat
ch ¢ church
d d date
ds z n/a
e e date mid front vowel, unrounded; as Spanish e
ea (W) n/a
f £ father
8 g gate
i i feet high front vowel, unrounded; as Spanish i
+ ™ n/a
J X house softer than Spanish j; barder than English 'h'
k k cat sometimes written as qu before e and i and ¢ before a, 0 and u
i l lake
m m many
n n night
ng 1 hang velar n
n (") canyon palatalized n
o ] hope mid back vowel, rounded; like Spanish o
¢ ™ nla
P % pack
r I n/a vibrant
s s sack
t t tack
u u shoot high back vowel, rounded; as Spanish u
" Q) n/a palatalized u, becoming rounded
' ? /a glottal stop; pronounced before 'apple’ in some English dialects
W
Consonants Vowels
labial alveolar palatal  velar  laryngeal
voiceless p t k ? palatal non-palatal
stop
voiced b d g i io i u
stop
c e +a * a
fricative s h o
affricate Z V:
nasals m n il Y
lateral w 1 y
trill r

Table II. Phonetic symbols used by Rensch (1989) for Comaltepec Chinantec sounds.



Alvin Schoenhals of the Summer Institute Linguistics provided the
transcription of Totontepec Mixe terms, which I modified slightly to reflect
preferences of some members of the community. For English speakers, the
transcription and pronunciation of Mixe is easier than Chinantec, because Mixe hasno
tones and no nasalized vowels. The Mixe spoken in Totontepec Mixe has more
vowels (9) than any other Mixe dialects (most have 6 vowels), but most are familiar
to English speakers, unlike several Chinantec vowels.

The vowels, all which may be lengthened, are a, g, e, ¢, i, 0, 0, ¥ and u.
Long vowel sounds are represented by doubling the vowel in the transcribed word,
such as in niiv «chile pepper». There are 20 consonant sounds in Totontepec Mixe:
b,c,d f, g j, kI, mmniprs,tts, v, x yand a glottal stop. Two consonants
(b, f) are found only in Spanish loan words and another two (1, r) are found primarily
in Spanish loan words and rarely in Mixe words. In Spanish loan words, I have
conserved the use of 'c' (a sound represented by k in Mixe) as in café «coffee», 'z’
(represented by s in Mixe) as in zanahoria «carrot», and 'lI' (represented by y in
Mixe) as in camello «camel». Some transcriptions of Mixe (including Schoenhals and
Shoenhals 1963 Totontepec Mixe dictionary) adopt the Spanish convention of
representing k as 'c' (before a, 0 and u) or 'qu’ (before e and i), but I have
consistently used k. The biggest controversy in Totontepec Mixe transcription is the
use of 0 and 0. Alvin Schoenhals, observing that the Spanish o (a rounded mid back
vowel) is uncommon in other dialects of Mixe, transcribes it as o, and represents the
Mixe o as 0. Some community members, who wish to use widely-known Spanish

orthography in their transcription of Mixe, leave the Spanish o as o, and reserve the



xvii
use of o for the Mixe o. I have maintained the Schoenhals convention in this thesis,
but I am converting to local usage for community educational materials and future
scientific publications. A simplified guide to pronunciation of Mixe vowel and
consonant speech sounds for English speakers is given in table III. For comparison, I

have given Wichmann's (1991) Totontepec Mixe phonetic table (table IV).

Table III. Key to pronunciation and transcription of Mixe consonant and vowel sounds for English
speakers (IPA = International Phonetic Association; n/a = not applicable).

Mixe IPA English  Notes on pronunciation and transcription

symbol symbol example

a a father low back vowel, unrounded; as Spanish a

a ] sun mid back vowel, unrounded; further back than vowel in 'sun’
b b boat only in Spanish loan words

c k cat maintained in some Spanish loan words; equivalent to Mixe k
ch ¢ church

d d date

e ¢ date mid front vowel, unrounded; as Spanish e

e x cat low front vowel, unrounded; very similar to vowel in ‘cat’

f f father only in Spanish loan words

8 g gate not common in Mixe

i 1 feet high front vowel, unrounded; as Spanish i

J X house softer than Spanish j; harder than English 'h’'

k k cat sometimes written as qu before e and i and ¢ before a, 0 and u
1 ! Iake in Spanish loan words and rarely in Mixe

n ™ yet maintained in Spanish loan words; equivalent to Mixe y

m m many

n n night

n ™ canyon palatalized n

0 M a low back vowel, rounded

'] 0 hope mid back vowel, rounded; like Spanish o

4 P pack

r r n/a longer than Spanish r; onomatopoeic in Mixe bird names

s s sack

t ! tack

ts z cars pronounced with tongue further back than for Mixe ¢

u u shoot high back vowel, rounded; as Spanish u

u ! n/a high back vowel, unrounded; as get (‘git") of some Americans
v v ve

x i") s;,:,yw tongue retroflexed and further back than in English 'sh’

y : et

b4 § i’ack in Spanish loan words; equivalent to Mixe s

' ? n/a glottal stop; pronounced before ‘apple' in some English dialects

e e e e ]



Consonants

voiceless
stop

voiced
stop

fricative
affricate
nasal

lateral

Table [V. Phonetic symbols used by Wichmann (1991) for Totontepec Mixe sounds

labial

p

alveolar

t

palatal  velar
k
8
§
3
Y

laryngeal
?

Vowels

-y

xviii
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Preface and Acknowledgements

The state of Oaxaca, where most agricultural lands and forests are owned by
communities of indigenous people, is an excellent place to study the classification
and management of botanical resources (de Avila and Martin 1993). In the Valley of
Oaxaca, the remaining agroforestry systems and polycultures ensure productivity of
agricultural yields while conserving the soil, water and other key parts of the valley
ecosystem. In the Sierra, continued cultivation of corn, beans, squash and many other
crops maintains the genetic diversity of cultivated plants as well as commercial and
subsistence production. In addition, local people supplement their agricultural yields
with hundreds of non—-cultivated edible, medicinal and other useful plants. Economic
specialization in various indigenous communities has given rise to a diversity of
crafts made from natural materials. Throughout the state, weekly marketplaces
provide the opportunity to observe the exchange of cultivated and wild plants from
various ecological and ethnic zones (Martin 1992).

Some 16 years ago, during my first sojourn in Oaxaca, [ began to explore
how to document local ecological knowledge, analyze the resulting data and apply
the findings in practical ways that would promote the continuing growth and
evolution of Oaxaca's diverse cultures and forests. This dissertation, one product of
my quest, focuses on the way Chinantec and Mixe people classify and use plants
found in diverse temperate and tropical ecosystems of the Sierra Norte of Oaxaca. In
the first chapter, I present a regional description of the Sierra Norte that integrates
ethnographic, ethnohistorical, archeological, ecological and linguistic perspectives. I

focus in the second chapter on the Chinantec, and in particular on the inhabitants of



Santiago Comaltepec, a highland community. The third chapter describes Mixe
culture, and in particular the municipality of Totontepec, also in the highlands. In
chapter 4, I describe the concepts and define the technical terms that researchers
employ to compare scientific and indigenous knowledge of plants. The fifth chapter
reviews the methodology I use to collect and analyze data on folk botanical
classification. A detailed description of Chinantec folk botanical categories of
Santiago Comaltepec is presented in chapter six and in chapter seven I give a similar
treatment of Mixe botanical classification. In chapter eight, I analyze these data by
referring to generalizations on ethnobiological categorization and nomenclature
described in Brent Berlin's (1992) recent monograph Ethnobiological Classification.

How did I choose this academic approach and geographic area? At first, I
didn't wander far from home in my own botanical explorations. I merely crossed the
street in East Lansing, my home town, to attend Michigan State University. I
completed my bachelor's degree in 1980, but not before having my first exposure to
tropical ecology. I accompanied John Beaman, a professor of botany, from the snow-
capped volcanoes and sweltering lowlands of Mexico and Guatemala, where we
collected plants during the summer of 1978. Several days in the mountains of Oaxaca
convinced me of the value of carrying out a long-term study of the region.

Not long after graduating in 1980, I sold my temperate possessions and
moved to the tropics. It wasn't a job that lured me to Mexico, but just a lingering
dream drawn from my first trip to the tropics: to discover which plants were being
used for food, medicine and other purposes in the indigenous communities and

peasant markets of Oaxaca.
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After a year in Mexico, I opted to pursue a doctorate in anthropology at the
University of California at Berkeley. I focused on ethnobiology, the study of people's
interactions with nature in the past and present, including how they classify and
manage plants. My theoretical approach was guided by Brent Berlin, who has carried
out pioneering work on ethnobiological classification in Mexico and Peru. I owe my
methodological orientation to Eugene Hammel, who taught me how to use
computers, statistics and common sense in designing my research. Thomas Duncan, a
botanist, provided many insights on scientific classification of plants.

In 1985, I returned to Oaxaca to work among the Chinantec, Mixe and
Zapotec Indians of the northern mountains. I collaborated with Stefano Varese, a
Peruvian anthropologist who was coordinating the Oaxaca regional office of Culturas
Populares, a program of Mexico's Secretaria de Educacion Publica, which brought
together cultural promoters from Chinantec, Mixe and Zapotec communities (Martin
1987, Varese and Martin 1993). While interacting with Stefano, his staff and his
indigenous coworkers, I came to appreciate the complexities of applying basic
ethnobotanical research to community development.

In 1988, towards the end of my stay in Oaxaca, several colleagues and I
began to create a non—profit group known as SERBO: Sociedad para el Estudio de
los Recursos Bidticos de Oaxaca, translated in English as the Society for the Study
of the Biotic Resources of Oaxaca (de Avila and Martin 1990). Alejandro de Avila,
Leo Schibli, Silvia Salas, Rafael Garcia Soriano, and other members of SERBO have

provided me with many interesting perspectives on my work in the Sierra Norte.
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From 1989 to 1991 — between moves to Morocco and France, and
consultancies with the World Wide Fund for Nature (WWF) and the United Nations
Educational, Scientific and Cultural Organization (UNESCO) - I analyzed the results
of my Oaxacan research and wrote the bulk bf this dissertation. Since 1992, I have
been working as a field coordinator in the People and Plants Initiative, a joint
program of WWF-International, UNESCO and the Royal Botanic Gardens, Kew.
The primary goal of People and Plants is to provide support and training to people
from developing countries who are working at the interface bewteen ethnobotany,
biodiversity conservation and community development (Martin 1994). The Siemra
Norte of Oaxaca was chosen as one of the primary project sites, allowing me to
continue my activities in collaboration with both SERBO and the WWF Mexican
Office in Oaxaca. My interactions with Alan Hamilton, Malcolm Hadley, Michel
Pimbert, Hew Prendergast, Tony Cunningham, Yildiz Aumeeruddy, Alison Semple
and others involved in People and Plants have given me the opporunity to explore
how the results of ethnobotanical research can be applied to conservation and
development around the world. Alvaro Gonzilez, Javier Castaiieda and other staff
members of the WWF Mexican Office have provided numerous insights on the
relationship between nature and culture in Oaxaca.

Now, 17 years after first setting foot in Oaxaca, I am putting the finishing
touches on my dissertation. Developing a thesis over such a long period of time has
its disadvantages. The volume of words and pages expand, while colleagues wonder
when the final product will emerge. Travels to other countries and sorties into other

academic fields distract our attention, making it difficult to focus again on the
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analysis and writing up of data collected long ago. But there are advantages as well.
Continuing plant collections, interviews and reading provide bits of data that fill in
the holes of a descriptive ethnobotany. New analytical techniques and theoretical
insights acquired along the way allow us to strenghten our hypothesis-testing.
Participation in applied conservation and development projects provides us a different
perspective on the research, allowing us to reformulate conclusions based on an
academic approach. In addition, we have time to return the results to the
communities where we work before publish our findings for a larger public. This is
particularly critical in the case of ethnobiological research, because of the current
controversy over who benefits from the intellectual property rights and commercial
exploitation of local people's knowledge of plants and animals.

Writing my dissertation over a number of years provided me the opportunity
to develop a general approach to linking ethnobotanical fieldwork, scientific analysis
and application of results (Martin 1995). This model, shown in figure I, has emerged
through my work not only in Mexico but also in similar projects in Bolivia and
Malaysia, as part of the People and Plants Initiative. Underlying the entire strategy
are three basic activities, shown across the top of the diagram: (1) participatory
research on botanical resources, (2) joint qualitative and quantitative analysis of the
data; and (3) practical application of the results to reinforce conservation and
community management of biodiversity. These activities reflect major trends in
ethnobiology: a focus on increasingly detailed fieldwork guided by methods from
various academic disciplines; sophisticated data analysis that responds to a new

emphasis on theory building and hypothesis testing; and a concern to go beyond
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XV
academia to find solutions for global ecological and social crises.

In a first phase of the work, there is an emphasis on discovering —~ through
community based inventories — what plant resources exist in the region and how they
are managed and used by local people. After finding out what plants are there, we
focus on where the resources are found. This requires documenting geographical
places (often designated by place names) where local people harvest resources and
locating these sites on maps and satellite images. In the final phase, participants
concentrate on the subsistence and monetary value of local plants, including
assessment of marketing, harvesting sustainability and identification of novel
resources with economic potential.

All activities and phases are carried out by a team comprising local people,
protected area personnel, members of NGOs and external researchers, among others.
The involvement of local people is fundamental, and can include providing
information through interviews, making plant collections, participating in joint
analysis of results and promoting a research plan that addresses issues of particular
concern to the community (Martin and Pimbert 1993).

Ethnobiological classification - including a focus on the distribution,
management and use of plants - forms a small part of this overall plan. Yet these
studies are essential if we are to understand how local populations perceive the
environment and manage natural resources. The integration of local and global
perspectives in conservation and development projects requires the careful
documention of indigenous knowledge, including a rigorous comparison with the

principles and perspectives of Western science. As we embark on joint efforts to
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manage natural areas and promote community development, we need the equivalent
of a bilingual encyclopedia that compares and contrasts our different ways of looking
at the local environment. Studying the evolution and transformation of ethnobotanical
knowledge helps us to understand the dynamics of cultural resistance - why the
detailed ecological knowledge of ethnic minorities persists, why they maintain the
use of a diversity of plants in everyday subsistence — and how we can reinforce these
tendencies in projects on biodiversity conservation and community development.

I had this practical side of ethnobotany in mind as I carried out the basic
research presented in this dissertation. As I seek to apply my findings to enhance the
cultural and ecological diversity of the Sierra Norte, I am discovering that Carlos
Fuentes' defense of literature applies as well to ethnobiological knowledge:

"It is an expression of the cultural, personal and spiritual

diversity of mankind. [It] is a harbinger of a multipolar and

multicultural world, where no single philosophy, no single belief, no

single solution, can shunt aside the extreme wealth of mankind's

cultural heritage. Our future depends on expanding the freedom of the

multiracial and the polycultural to express themselves in a world of

shifting, decaying, and emerging power centers."

The research I carried out in Totontepec and Comaltepec was never meant to
end just in a scholarly text that preserves a slice of culture for posterity. Its broader
goal is to ensure that Chinantec and Mixe ways of perceiving nature remain a living
tradition.

In collaboration with my partners in the SERBO, I am seeking to return the
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results of this study to local people in the Sierra Norte. To begin this process, we afc
producing pamphlets on useful plants for distribution in the communities. These
simple brochures ~ which provide summaries of local classification and use of the
flora as well as results of scientific studies and assessments of economic value - are
reviewed by community members, who collect additional information on the
preparation and use of the plants we describe. Returned to members of SERBO, they
are revised and reprinted to be once again circulated in the communities. The
information contained in each circular reflects not only cultural consensus about how
plants are used, but also the opinions of local specialists who hold an uncommon but
rich knowledge of botanical resources.

Our intention is that the ethnobotanical information be integrated into
community-level efforts to ensure the wise use of forest resources. At the Instituto
Cultural Mixe Kong Oy, a preparatory school in Totontepec, more than 30 students
have enrolled in courses that cover subjects such as Mixe literacy, music, agriculture
and traditional medicine. Various conservation initiatives are planned, including
restoration of deforested areas in the municipality and assessment of the value of
non-forest resources.

Some students from the Instituto have participated in refining the
ethnobotanical data contained in the botanical pamphlets. They carry a mini~
herbarium from house to house, where they query elders about the plants, thus
recreating a traditional way of passing knowledge from one generation to the next.
Other ethnobotanical promoters are continuing to collect plants, searching for

previously uncollected specimens in the remotest corners of the municipality.
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A similar initiative will soon be proposed to the municipal authorities of
Santiago Comaltepec. The villagers who are responsible for protecting the
community's natural resources have expressed interest in creating a management plan
for the extensive cloud forests in the north of the municipality and could profit from
the documentation of local botanical resources.

Once these municipal-level initiatives are well underway, the SERBO
ethnobotany team plans to convene regional seminars that will bring together a small
number of researchers and residents who are currently focusing on useful plants in
either Chinantec, Mixe and Zapotec communities of Oaxaca. Our goal will be to
discover pan-regional botanical categories, compare data from diverse ethnobotanical
studies and explore the practical application of the results. One final product, an
account of the useful plants of northen Oaxaca, will be loyal to the wealth of
cultural and biological diversity in the region.

I would like to give my warm acknowledgement to the indigenous people of
the Sierra Norte of Oaxaca, who are maintaining their own multicultural and
multilingual world in the face of many political and economic changes. [ am
indebted to the residents Totontepec and Santiago Comaltepec for their hospitality
and their detailed explanations of the use and classification of local plants. Special
thanks are due to the following people and their families: Juan Areli Bernal
Alcantara, José Rivera Reyes, Esad Velasco and Eloy Vargas Ruiz of Totontepec as
well as to Margarita L6pez L6pez, Ricardo Luna Lopez, Eusebio Lopez Herndndez,
Hermenegildo Lépez Hernéndez, Leonardo Herndndez Hernéndez, and Saul

Herndndez of Santiago Comaltepec.
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The research for this dissertation was funded by grants from the National
Science Foundation, Wenner-Gren Foundation, Garden Club of America and World
Wildlife Fund - United States. Additional backing was provided by the University of
California at Berkeley, the Missouri Botanical Garden and the New York Botanical
Garden. During my tenure in Mexico, I was supported by a Fulbright-Hays graduate
research award and fellowships from the Inter-American Foundation and the
National Science Foundation. Continuing support for ethnobotanical projects in the
Sierra Norte from 1992 - 1995 has been provided by the WWF and UNESCO in the
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Development Agency (ODA) and the European Union (EU). The British Council in
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communities of the Sierra Norte.

Many botanists generously provided identifications of plant collections and
observations on floristics and phytogeography of the Sierra Norte. I would like to
thank in particular Frank Almeda (Melastomataceae), William Anderson
(Malpighiaceae), Thomas C. Andres (Cucurbitaceae), John Atwood (Orchidaceae),
Rupert Barneby (Fabaceae), Bruce Bartholomew (Theaceae), Dennis Breedlove
(general), Femando Chiang (Rutaceae), Lynn G. Clark (Poacaeae), Lincoln
Constance (4piaceae), Thomas B. Croat (draceae), Douglas Daly (Burseraceae),
Thomas F. Daniel (dcanthaceae), Patricia Davila (Poaceae), W.G. D'Arcy

(Solanaceae), Alva Day (Primulaceae), Laura May Dempster (Galium), Nelly Diego
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(Cyperaceae), Michael Donoghue (Viburnum), Thomas Duncan (Ranunculaceae),
Enrique Forero (Connaraceae), Paul Fryxell (Malvales), Abisai Garcia Mendoza
(monocots, general), Al Gentry (Bignoniaceae), Roy Gereau (general), Peter
Goldblatt (Liliaceae), Edward W. Greenwood (Orchidaceae), J. Grimes (Fabaceae),
Eric Hagsatter (Orchidaceae), Barry Hammel (Cyclanthaceae), Andrew Henderson
(Palmae), Hector Herndndez (Fabaceae), Neil Holmgren (Scrophulariaceae), B.K.
Holst (Myrtaceae), D.R. Hunt (Commelinaceae), Hugh Iltis (Capparidaceae),
Jacqueline Kallunki (Boraginaceae and others), Dennis Kearns (Cucurbitaceae),
Barbara Keller (Actinidiaceae), S. Knapp (Solanaceae), Leslie R. Landrum
(Myrtaceae), Ronald Liesner (general), Rafael Lira (Cucurbitaceae), David Lorence
(Rubiaceae), James Luteyn (Campanulaceae), .M. MacDougal (Passifloraceae),
Cristina Mapes (Amaranthaceae), Andrew Mcdonald (Convolvulaceae), Rogers
McVaugh (Myrtaceae), John Mickel (ferns and fern allies), James Miller
(Boraginaceae), Michael Nee (Cucurbitaceae, Solanaceae, and other families); T.D.
Pennington (Meliaceae, Sapindaceae, Sapotaceae), John Pipoly (Myrsinaceae),
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the patience and support they have shown as I carried out my research and wrote this

dissertation.



1. Botanical and Ethnographic Synopsis of the Sierra Norte of Oaxaca
The State of Qaxaca

Oaxaca, a land of diversity, is the most complex geographical region in
Mexico and occupies an important place in Mesoamerica (Kirchoff 1952). The state
is formed by the convergence of two principal mountain chains, the Sierra Madre
Occidental and the Sierra Madre Oriental. The resulting topographical and geological
variety produce diverse climates and vegetation types, including all the major
ecological zones of Mexico described by Rzedowski (1978).

It is estimated that half of the state is still covered with forests in relatively
good ecological condition, while the other half contains disturbed vegetation and
agricultural zones (Flores and Gérez 1988:131). Oaxaca is generally considered to
have the most diverse flora of any Mexican state, probably comprising more than
10,000 species of vascular plants. The fauna is similarly rich, including 536 species
of vertebrate animals that are endemic to Mesoamerica (Flores and Gérez 1988:132).

With a surface area of 95,364 km? Oaxaca is the Sth largest state in the
Republic of Mexico. The state is found between 15°38'00" and 18°48'30" W
latitude and 93°52'00" and 98°30'30" N longitude. Its political division, with 570
municipalities grouped into eight regions and thirty districts, is the most complex in
Mexico.

According to the census of 1990 (INEGI 1992), Oaxaca has approximately
2,997,129 inhabitants who live in a total of 587,131 households, giving an average of
5.1 residents per households. The population density in the state is 31.4 people per

km?. More than half of the population speak an indigenous language, including
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nearly 300,000 people who do not speak Spanish. These indigenous people belong to
fifteen, loosely—defined ethno-linguistic groups, each one comprising speakers of
distinct dialects. Although there exist significant cultural differences between these
semi-isolated populations of indigenous people, they share cultural elements
widespread in Mesoamerica before the Conquest and they are united by a history of
five centuries of Spanish and Mexican hegemony (Brintnall 1979; Nolasco A. 1972,
1978). Over one-half of the economically active population — some 475,000
individuals - is dedicated agriculture, cattle-raising and other rural activities.

The Sierra Norte of Oaxaca

The Sierra Norte, which is found to the northwest of Oaxaca City, has been
delimited is various ways. In the traditional division of Oaxaca into seven regions,
the Sierra Norte was grouped together with the Sierra Sur into a single zone. Given
the different ecological and ethnic characteristics of these two montane areas, most
recent treatments consider them as distinct.

In one widely-accepted summary, the Region Sierra Norte comprises 3
districts and 59 municipalities of northern Oaxaca that are found between 16°45' and
18°10' N latitude and 96°06' and 98°30' W longitude (Moguel 1979). Delimited in
this way, the Sierra Norte has a territorial extension is 9,375 km?, being the fifth
largest region with 9.8% of the state's total land surface. The minimum altitude is
320 meters above sea level and the maximum is nearly 3400 meters. Many
researchers prefer to split up the region into smaller areas based on cultural,

ecological or geographical criteria.



Cultural History of the Sierra Norte

In the introduction to their book on Otomanguean culture history, Josserand
and her colleagues (1984:8-9) sketch out a strategy for elucidating the past that
serves as a framework for understanding the cultural history of any Mesoamerican
ethnolinguistic group. They employ an approach combining: 1) archaeology,
documenting cultural development from the Lithic Stage to the Conquest and
beyond; 2) linguistics, revealing not only how various languages are related to each
other but also how they have diversified into distinct dialects; and 3) ethnohistory,
contributing information from not only oral tradition but also historical documents on
the colonial and modern stages of development.

In the following discussion of the Sierra Norte, I add several additional
dimensions to this approach. I present a geographical account of the Sierra Norte,
and of four neighboring regions. I describe the various ecological zones,
demonstrating the biotic diversity that characterizes the Sierra. I then draw upon the
trio that Josserand et al advocate - archaeology, ethnohistory and linguistics. I later
consider various trends in Mexican ethnography, and how anthropologists have
characterized the ecological relationship that local people have with the natural
environment. Finally I tumn to ethnobiology, the study of how humans interact with
their natural environment. Together, these various lines of evidence provide a unified
portrait of the ethnolinguistic groups found today in the Sierra Norte of Oaxaca. In
subsequent chapters on the Chinantec and Mixe ethnolinguistic groups, I draw upon

the themes and perspectives presented here.



Geography

The Sierra Norte, the most complex of the eight geographical regions of
Oaxaca, is a deeply dissected mountain range that forms the southernmost portion of
the Sierra Madre Oriental of Mexico. It extends approximately from northwest to
southeast across the northern portion of Oaxaca, rising at several points to more than
3000 meters above sea level.

In the following discussion, I describe a large part of northen Oaxaca that
includes not only the Sierra Norte but also some neighboring municipalities that are
in the Isthmus, Gulf Coast, Cafiada and Central Valley regions. This area, which
corresponds to the area colleagues and I are including in a floristic study (Martin et
al n.d.; see appendix 3), includes 13 districts and 184 municipalities.

Within this region, the population is predominately indigenous, including four
major groups (the Mazatecs, Chinantecs, Zapotecs and Mixes) and four smaller
populations - Cuicatecs, Mixtecs, Ixcatecs (nearly extinct) and Nahuatl-speakers (de
la Fuente 1965). Large concentrations of non-indigenous Spanish speakers are found
in the neighboring urban areas of the Central Valley, Isthmus, Gulf Coast and
Cafiada regions. Winter (1989:10~11), an archaeologist, recognizes that the major
ethnic divisions constitute four subareas in the Sierra Norte, which he calls the
Chinantla, the Zapotec Sierra, the Mixe region and the Mazatec region.

The Sierra is separated into a series of broad climatic zones that result from
the interrelated conditions of exposure and elevation. The Gulf escarpment - the
precipitous slopes that face the Gulf of Mexico - constitutes a2 humid zone that

includes both tropical and temperate areas. The high Sierra is a cold zone which



reaches its maximum point at Cerro Zempoaltepetl, some 3400 meters above sea
level. The remaining mountains are in a temperate rain shadow. The climate becomes
progressively drier and more tropical as the Sierra drops in elevation towards the
Valley of Oaxaca. These microenvironments provide conditions favorable to
numerous vegetational zones characterized by the flora and fauna of diverse tropical
and temperate origins. These vegetational and climatic zones are further described
below in the section on ecology.

Throughout the Sierra, subsistence agriculture persists as a central element of
peasant production. Corn and beans are grown in all temperate and many tropical
areas, and there is limited planting of wheat in drier areas. Different commercial
enterprises predominate in each climate zone. There is some cattle ranching in
tropical areas, while coffee~growing is common in the temperate humid zone, and
logging widespread in the pine forests of the temperate and cold dry zones.
Migration to Oaxaca City, Mexico City and the United States is an expanding part of
the peasant economy.

Given the continuing interaction between the Sierra Norte and adjoining areas
of the state, a synopsis of four adjoining regions serves to put the Sierra in its
geographical and social context. Much of the following discussion is drawn from a
paper that summarizes ethnobiological research that has been carried out in Oaxaca
(de Avila and Martin 1990).

Along the eastern side of the Sierra runs the Cafiada, a deep valley that drains
into the Papaloapan basin, the major river system of northern Oaxaca. The Cafiada,

which is characterized by a hot, dry climate and xerophytic vegetation, is



predominately populated by Spanish-speaking people, some of whom are of
indigenous origin. The valley bottom, which extends for some 100 kilometers, has a
width of between 3 and 10 kilometers and an average elevation of about 1000 meters
above sea level (Poleman 1964:34).

Aided by extensive irrigation systems, the valley has been planted with
profitable sugar cane fields, tropical fruit-tree orchards and other commercial
agricultural crops. Above the Cafiada, the piedmont eventually rises into Cuicatec,
Zapotec and Chinantec villages along the western escarpment of the Sierra Norte. For
the inhabitants of these villages, the Cafiada is the route to markets and services in
Oaxaca and Mexico City. The federal government is seeking to create a protected
area that covers part of the Cafada.

To the north, the Sierra dwindles into the Oaxacan portion of the Gulf Coastal
Plain, which forms part of the lower Papaloapan basin. Until the last century, this
region was covered with tropical evergreen forest. Throughout the 1900s, the natural
vegetation has been increasingly supplanted by sugar cane fields, cattle pastures, and
plantations of banana, tobacco, pineapple and rubber trees. The majority of the
population is Spanish~speaking and non-indigenous, but a large number of lowland
Zapotec, Chinantec and Mixe communities persist. The highland Chinantec, Mazatec
and Zapotec, who inhabit the upper basin of the Papaloapan River, are partially
dependent on the trade routes and agricultural plantations of the Gulf Coastal Plain.

The Valley of Oaxaca delimits the Sierra to the south. The valley floor, at an
average of 1500 meters above sea level, is a relatively ample alluvial plain that has

sustained dense populations since pre-colombian times (Winter 1989:34). The
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original vegetation has disappeared completely, both in the valley floor as well as in
the severely eroded foothills of the northen and southern mountains (Smith 1978).
These drastic ecological changes have not been matched by widespread
acculturation ~ a large part of the valley is still inhabited by Zapotec peasants and
merchants, who maintain a mixed economy of subsistence agriculture complemented
with crafts production, horticulture, regional marketing and small-scale industry. A
major commercial and governmental center of southeastern Mexico, the valley has a
large non-indigenous population in Oaxaca City and other urban areas.

Inhabitants of the Zapotec, Chinantec and Mixe villages of the Sierra Norte
have access to the central valley through a network of paved highways and dirt
roads. These indigenous people visit the urban centers to take advantage of
commercial opportunities and governmental services not available in their
communities. Many agricultural products and crafts bound for Oaxacan urban areas
and Mexico leave the southern part of the Sierra via the central valley. In addition,
some mountain-dwellers take part in the weekly peasant markets of Tlacolula,
Oaxaca and Etla, and many others migrate to the Valley to work as wage laborers.

To the west, the Sierra recedes into the Isthmus of Tehuantepec, an extensive
coastal plain between the Gulf of Mexico and Pacific Ocean which is traversed by a
chain of low mountains. Tropical deciduous and thomn forests predominate along the
Pacific coastal plain, while the mountains summits are covered by cloud and conifer-
oak forest. The evergreen tropical forest of the northern region has largely
disappeared. Zapotec and Spanish speakers are interspersed by various smaller

indigenous groups, including Huave, Mixe and Zoque speakers. Commercial



production of corn, sorghum and oil-producing plants predominates, though
traditional subsistence farming persists in some areas. Since the last century,
commerce across the Isthmus has promoted the rise of several urban centers near the
Pacific Coast. At present, industrial and urban development continues to be spurred
by the recent construction of an oil pipeline, a large oil refinery and new coastal
shipping installations.

These changes are occurring far from most of the inhabitants of the Sierra
Norte and have little direct impact upon them. Chinantec and Zapotec speakers from
the western-most villages of the Sierra have little contact with their Isthmanian
counterparts, since commercial and migratory routes transect the Central Valley, Gulf
Lowlands and Cafiada more than the Isthmus. The easternmost Zapotecs and Mixes
that inhabit lowland areas are the most directly affected by Isthmus affairs.

Ecology

Characterizing the vegetation types of Mesoamerica has proven to be a
formidable puzzle. Given the great diversity of biological species, climate zones and
topography, ecologists have struggled to ;nake sense of the complex interrelationships
between the biotic and physical components of the natural environment.

In this thesis, I draw primarily upon the vegetational analysis presented in
Lorence and Garcia (1989). For each of five vegetational categories, I describe the
elevational range, climate and forest cover. In following chapters, I will discuss how
these vegetation types correlate to indigenous people's classification of plants and
other elements of the natural environment. These vegetation types, called by slightly

different names, have also been described by Beard (1944), Miranda and Herndndez



X. (1963), Rzedowski (1978) and other authors.

1) Tropical Evergreen Forest is found at 100 to 1200 meters (330 ~ 3960 feet) above
sea level. Low temperatures range between 15° and 21° centigrade (60° - 70°
Fahrenheit) with average high temperatures ranging from 27° - 30° C (80° - 86°
F). Average yearly rainfall is between 3200 to 3700 millimeters (125 - 145 inches),
the majority of it distributed over 9 — 10 months of the year, from May to February.
The resulting climate is hot and humid, classified as Af in the Koppen system.

The forest canopy reaches to more than thirty meters, covering two other
arboreal strata supporting abundant vines and epiphytes, as well as a shrub
understory and herbaceous ground cover. The dominant trees include Terminalia
amazonica, Spondias mombin, Vochysia hondurensis, Pouteria sapota and many
other species. Much of the tropical evergreen forest has been converted to cattle
pastures, corn fields, citrus groves and sugar cane patches. Some remnants are found
along major lowland rivers and in more remote parts of the Sierra. This vegetation
type corresponds to Lorence and Garcia's (1989:256) Lowland, Submontane and
Riparian Tropical Ombriphilous Forests. Rzedowski refers to it as Bosque Tropical
Perennifolio, and Miranda and Hernandez X. as Selva Alta Perennifolia.

2) Montane Cloud Forest occupies a niche from 1200 - 2250 meters (3960 - 7380
feet) above sea level. Low temperatures range from 12° - 15° C (54° - 59° F)
while highs reach 21° ~ 26° C (70° - 79° F). Rainfall, much of it coming in the
form of fog, averages 2700 - 3200 millimeters (100 - 125 inches) per year. The
majority of it is spread over eight to nine months, from May to January. The climate

is classified as humid montane, Cf in the Koppen system.
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The vegetation is composed of epiphyte—covered, evergreen and deciduous
trees that rise 20 — 30 meters above the forest floor, which in tum is densely
blanketed with shrubs, tree ferns, palms and herbs. Dominant species vary widely
from area to area, but often include Liquidambar styraciflua, Pseudalmedia
oxyphyllaria, Ticodendron incognitum, Weinmannia pinnata, many Lauraceae and
other trees. Rzedowski and Palacios—Chavez (1977) have described a particularly
interesting cloud forest of Oreomunnea mexicana in the Chinantla. In general, cloud
forest is well preserved at higher elevations (1800 ~ 2250 meters above sea level)
where cultivation is not feasible, but is often replaced at lower elevations by coffee
plantations and agroecosystems of comn, beans, squash, bananas and other crops. This
vegetation type corresponds to Lorence and Garcia's (1989:256~257) Tropical
Ombrophilous Montane and Broad-leaved Cloud Forest. Rzedowski refers to this
vegetation type as Bosque Mesdfilo de Montaria, and Miranda and Hemandez X. as
Bosque Caducifolio.

3) The Evergreen Conifer Forest is restricted to high montane areas from 2750 to
3400 meters (9020 - 11,160 feet) above sea level. Low temperatures average 3° —~
9% C (37° - 48° F), with highs ranging from 15° - 18° C (59° - 64° F). Frosts are
common throughout the year, and snow occasionally accumulates on the ground in
the winter months. Average yearly precipitation can vary between 2000 - 2700
millimeters (79 ~ 106 inches) per year, depending on if the forest is on the wet side
or in the rain shadow of the mountain summit. The rain usually falls in a span of 7 ~
8 months, from May until December. The climate ranks as Cw, temperate subhumid,

on the Koppen scale.
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The dominant trees, which reach 20 - 30 meters, include several species of
Abies and Pinus. Other trees and shrubs with coriaceous, broad leaves are
represented, especially Arbutus xalapensis, Litsea glaucescens and Quercus laurira.
Vines are common, but epiphytic flowering plants are scarce, lichens and mosses
being found in their place. Since the mid-1950s, the Evergreen Conifer Forest has
been increasingly exploited to meet the demands for pulp and timber in the Sierra
and adjoining lowlands. The vegetation type is equivalent to Lorence and Garcia's
(1989:258-259) Evergreen (Nongiant) Conifer Forest with Conical Crowns. In
Spanish, it has been called Bosque de Abies by Rzedowski, and Bosque de Abetos
and Oyameles by Miranda and Herndndez X.
4) Pine~Oak Forest extends from 1000 to 2750 meters (3280 - 9020 feet) above sca
level. The most broadly defined of the five vegetational categories, it is found in
diverse locations in the Sierra - below the evergreen conifer forest, both below and
above the montane cloud forest, and sometimes intermingling with the highest
reaches of the tropical deciduous and tropical perennial forest. Low temperatures
range from 9° — 15° C (48° - 59° oF), with highs reaching 18° - 26° C (64° -
79° F). Average annual precipitation can vary from 1300 - 3200 millimeters (51 -
126 inches), falling over 6 — 9 months of the years, from May to October or January.
This variable climate can be classified as temperate subhumid to humid, BS or Cw
according to Koppen.

Pine and oak trees of 10 to 30 meters dominate the forest, forming pure or
mixed stands that include variable combinations of some 12 species of Pinus and

over thirty species of Quercus. These trees may be intermixed with diverse species of
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deciduous or evergreen trees and shrubs, and epiphytes (particularly bromeliads) and
ground-cover herbs are common in some areas. There are still extensive stands of
pine-oak forest in the Sierra, but many trees have been cut for wood, fuel and pulp,
and in many places the forest has been converted by local farmers to agricultural
fields suitable for cultivation of subsistence crops or small-scale cattle raising. Pine—
Oak Forest includes the Evergreen Coniferous Woodland and Evergreen (Nongiant)
Conifer Forest with Rounded Crowns of Lorence and Garcia (1989:258,260). It
correlates closely with Rzedowski's Bosque de Coniferas y de Quercus, and the
Pinar, Bosque de Escuamifolios, Encinar of Miranda and Herndndez X.

5) Tropical Deciduous Forest is found from 1000 to 2300 meters (3280 — 7540 feet)
above sea level. Low temperatures vary from 9° to 15° C (48° - 59° F) and highs
reach 21° to 27° C (70° - 81° F). Precipitation is relatively sparse, averaging
between 800 and 1300 millimeters (32 - 51 inches) per year, this falling mostly over
5 - 6 months from June to October. The climate is considered as temperate to hot
subhumid, Aw to Cw in the Koppen system.

The forest canopy reaches 4 to 20 meters, and the dominant trees are highly
branched and deciduous, their leaves falling at the beginning of the dry season.
Common trees include many species of Quercus, leguminaceous genera such as
Acacia, Eysenhardtia and Pithecellobium, and resin—-containing trees like Bursera,
Procera and Pseudosmodingium. The oaks occasionally intermix at higher elevations
with Pinus oaxacana, P. patula, P. rudis and other conifers. Tropical deciduous
forest has been greatly affected by humans. The oak trees are selectively felled for

fuel and charcoal-making and other forest trees are cleared for wheat and comn
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cultivation. Areas with poor shallow soil have been overgrazed by goats and sheep.
This vegetation type combines the Drought Deciduous Woodland and Lowland (and
Submontane) Forest of Lorence and Garcia (1989:259,260-261), the Bosque Tropical
Caducifolio and Bosque de Quercus of Rzedowski, and the Encinar and Selva Baja
Caducifolia of Miranda and Herndndez X.

These vegetation types traverse the Sierra in bands that run from northwest to
southeast. Tropical evergreen forest covers the northeastern humid lowlands, giving
way to montane cloud forest along rain-drenched mountain slopes that face the Gulf
Coast. At higher elevations, conifer-oak forests cover mountain summits on both the
dry and the wet side of the Sierra. Tropical deciduous woodland and xerophytic
vegetation are found in drier areas approaching the Oaxaca valley. Associated
secondary vegetation covers vast areas of the lower elevations, from 100 to 1800
meters above sea level, and is present in deforested areas on higher slopes.
Archaeology

Archaeological studies could yield important data on how early settlers of the
Sierra made a living from their natural surroundings. However, Sierra archaeology is
in its infancy. Few sites have been excavated, artifacts have yet to be studied in
detail and no paleobotanical research has been carried out in the area (Cline 1959).

As a result, most of the prehispanic events of the Sierra must be construed
from the archaeological evidence of neighboring regions — the Oaxaca Valley, the
Cafiada and Tehuacin Valley, and to a lesser extent the Gulf Coast and Isthmus
(Flannery 1968; Flannery and Schoenwetter 1970; Winter et al 1984). This evidence

comes from four stages of the pre~hispanic era — the lithic, the village, the urban and
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the city-state — which are summarized in table 1.1.

Although a detailed review of the archaeological literature is beyond the
scope of this thesis, several studies deserve mention because of their relevance to
ethnobotanical studies in southern Mexico, and to the cultural differentiation of
Mixe-Zoque and Otomangue speakers. Throughout this discussion, it is important to
remember the tentative nature of the linguistic and archaeological data, and to recall
the caveat of Sudrez (1983:154):

"The identification of linguistic groups with archaeological cultures is in
general very difficult. Moreover, for the specific case of Mesoamerica one has
to take into account the many gaps still existing in the archaeological
knowledge of the area, and also the fact that the historical study of linguistic
families has not reached the degree of refinement necessary for tackling these
problems on a firm basis."

The first question to pose is when the first people amrived in Oaxaca, and
began to explore its great wealth of plants, animals and ecological niches.
Archeologists and historians consider that America was one of the last places to be
settled by humans (Ponting 1991). The first step was to pass the Bering Strait during
the height of the last glaciation, when reduced sea levels created a natural land
bridge to Alaska. From there, these ancestors of the indigenous peoples of the
Americas had to await a warmer climate which caused the major ice sheets of North
America to retreat, opening passageways to the south east. Although the date of this
migration is uncertain, many researchers believe that it began some 13,000 years ago

and that people had reached the southern—most parts of South America within a few
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thousand years. If this interpretation is correct — and some archeologists would push
the date back some 10,000 - 17,000 years earlier — we can assume there were people
in Oaxaca at least 12,000 years ago.

To find specific data on the lifestyles of the first people to the region, we
must tumn to evidence from the Lithic period, from 10,000 B.C. to 1500 B.C. One
major Lithic study addresses the prehistory of the Tehuacan Valley (Byers 1967,
MacNeish et al 1967), an area of Puebla state that is contiguous with the Cafiada of
Oaxaca. The first volume of this study, dedicated to environmental conditions and
subsistence patterns, documents the gathering, cultivation and domestication of
various plant species. It also discusses various techniques of hunting and plant
cultivation, and estimates their relative importance to subsistence throughout the
prehispanic era (MacNeish 1967:290~-309). In comparing the results of several
Mesoamerican archaeological sites, MacNeish notes that lowland and highland
cultures, found in distinct ecological zones, had different lifestyles. He concludes
(1967:307),

"the specific aspects of sustenance, food preparation, and subsistence
activities that changed through time in the unique ecological zone that includes
the Tehuacadn Valley cannot be considered typical of all Mesoamerica, nor can
one generalize that all other ecological zones of Mesoamerica underwent the
same type of evolution in subsistence pattern as did the Tehuacin Valley".

The highland cultural pattern that MacNeish describes has come to be
known as the "Tehuacin Tradition". In addition to the Tehuacdn Valley, sites

from Oaxaca, Hidalgo, Queretero and the Basin of Mexico have produced
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Years TG | Oaxaca Events Sierra Events Linguistic Events
10000 | L Arrival of first humans; | At first uninhabited, | 9 OM branches
9000 I presence of hunter and then visited by differentiate in central
8000 T gatherer bands; hunters and & southern Mexico;
7000 H emergence of agriculture | gatherers? proto-MZ spoken in
6000 I & the Tehuacin lowland Isthmus.
5000 C tradition.
4000
3000
2000
1500
1400 Establishment and Probable occupation | OM branches begin
1300 v general increase of of some areas near | internal division; MZ
1200 I permanent agricultural the Valley and Gulf | splits into 3 branches;
1100 L villages; exchange with | Coast. some MZ words are
1000 L other regions, including borrowed widely.
900 A Olmec civilization.
800 G
700 E
600
500
400 Gradual rise of small Definite Division of Chinantec,
300 urban centers; establishment of Zapotec and Mazatec
200 development of writing, | many, dis- into distinct dialects;
100 ritual and agricultural persed settlements differentiation of Mixe
B.C. calendars, monumental in the Chinantla, and Zoque, subsequent
AD. | U architecture, social the Zapotec and internal division of
100 R stratification; rise and Mazatec Sierra & each language into
200 B eventual decline of the Mixe region. dialects.
300 A Monte Alban and other
400 N cities.
500
600
700
800
900 C Possible initial Population growth Continuing
1000 I population decline; later | and regional conflict | geographical isolation
1100 T appearance of metal promote more reinforces
1200 Y objects, polychrome colonization, differentiation of
1250 - pottery, and elaborate including marginal dialects; no apparent
1300 S codices; eventual zones; emergence of | exchange of loan
1350 T domination by or city-states? words between Nahua,
1400 A alliance with Nahuatl- OM & MZ languages.
1450 T speakers of Central
1500 E Mexico.
1520 Arrival of Spanish, cultural and linguistic domination in Sierra Norte & Qaxaca.

Table 1.1. The time spans, events and linguistic development of Otomangue (OM) and
Mixe-Zoque (MZ) in the pre-hispanic era.
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archaeological remains that pertain to this tradition, characterized by distinctive
projectile points, stones used to grind corn and other plants and evidence of
cultivated plants indicating the onset of agriculture (Winter 1989:18-19).

Who were the inhabitants of these dispersed sites? There is widespread
consensus that they were speakers of Otomanguean languages, whose present-
day distribution overlaps the range of the Tehuacdn Tradition. Some researchers
link the internal differentiation of Otomanguean to emergence of villages and
agriculture some six to seven thousand years ago (Josserand et al 1984:9-10;
Winter et al 1984:65-100).

Another important study was carried out by Kent Flannery and his
colleagues in Guila Naquitz, a Lithic site in the Oaxaca Valley which borders
on the Zapotec Sierra. Many of the plant remains represent species that are still
being used by the indigenous people of the Valley and Sierra (Flannery 1986).
Studies of this caliber in the Sierra Norte would resolve many of the pending
questions of when populations first moved into the area and whether the first
inhabitants were nomadic hunters and gathers, sedentary agriculturalists or a
mixture of both.

The shift from the lithic to the village stage is obscure since the period
from 3000 to 1500 B.C. is not well documented. As Winter (1989:21) notes,

"Since plant domestication and cultivation began by 5000 B.C. or
earlier, it was not simply agriculture that marked the change from nomadism to
permanent settlement. Villagers must also have had a nutritionally adequate

combination of productive, high~yield plants, which included corn, beans,
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squash, avocado, and others. And they must have developed food storage
methods".

During the village stage, the distinct cultural patterns of the highlands and the
lowlands apparently became more marked. The highland tradition, for which more
archaeological sites have been documented, is characterized by piedmont settlements
found near rivers. These early inhabitants were probably Otomangue speakers who
exploited the wild plants and animals of pine-oak, tropical deciduous and riverine
cypress—-willow forests. They likely practiced slash-and-burn agriculture, cultivating
corn, beans, squash and other plants in rich alluvial soils (Winter 1989:22). The
harvest was partially stored in bell-shaped pits carved into the ground near house
sites. The houses are assumed to be similar to some dwellings that can still be seen
in parts of the Sierra — square rooms constructed of poles and stems, lashed together
with fibrous vines and then covered with mud. Thin poles formed the roof frame
upon which bundles of palm or grass thatch were tied (Winter 1989:23).

Lowland settlements were apparently located on raised areas along major
tropical rivers. Some of the carriers of this tradition were apparently Mixe-Zoque
speakers who occupied a broad expanse of lowland territory from the Gulf of Mexico
to the Pacific Ocean, covering parts of the present-day states of Oaxaca, Chiapas,
and Veracruz. Based on the limited archaeological work that has been carried out on
these sites, Winter (1989:22) visualizes the following characteristics,

"Houses, probably made of sticks with thatch roofs, were likely to have
been cool, ... Food was probably stored in bags and nets suspended from the

rafters rather than in underground pits. Fish and shellfish gathered from rivers
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and lagoons supplemented a diet based on cultivated corn. Spherical ceramic
pots with small holes in the top called tecomates, were used for cooking".

Winter believes that these cooking vessels indicate that the lowland diet was
partially composed of stews that contained diverse ingredients (1989:24).

Although relative cultural differentiation and geographical isolation persisted,
elaborate trade networks were forming among the distinct regions. In the middle part
of the Village stage, dating from 1300 B.C., the first traces of Olmec culture
appeared along the Gulf Coast of Veracruz, where this civilization later flourished
between 800 B.C. and 400 B.C. Certain symbols and religious concepts apparently
became widespread at this time, constituting a pan-Mesoamerican culture and
perhaps manifesting interaction between Mixe~Zoque, Otomangue speakers and
Maya speakers.

The final centuries of the Village stage witnessed the emergence of several
regional centers that are assumed to have been culturally distinct and politically
autonomous (Winter 1989:30). One of these was located in the lowland Chinantla,
near the present day village of Ayotzintepec. It is possible that the inhabitants of this
site were speakers of a Chinantec language and that the adjacent montane region was
already settled.

Archaeological research of the Urban and City-State stages has focused on
the emergence of major population centers in the Oaxaca Valley, the Mixteca and
other areas. Many advanced cultural elements such as writing, calendrical systems,
and social stratification became evident in the Urban stage. The population size of

human settlements increased. Monte Alban, a site in the Central Valleys of Oaxaca,
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was the largest, comprising some 25,000 inhabitants.

Settlements in the Sierra Norte also grew in size and number. This
demographic expansion has been correlated with the diversification of languages.
Chinantec, Zapotec, Mixe and Mazatec began to differentiate into separate dialects
towards the end of the Urban stage, approximately 500 A.D. — 700 A.D.

The Valley Zapotec probably exerted some measure of control over what is
now the Sierra Zapoteca, and the lowland Chinantec may have colonized parts of the
mountainous Chinantla (Winter 1989:63,69). Sites in the Mixe region are poorly
known. Artifacts from the Isthmus region reveal possible interaction with the Valley
of Oaxaca in early Urban times and with Chiapas in late Urban times. Some unique
carved stones may represent Mixe-Zoque objects of the late Urban stage (Winter
1989:66~-67).

The decline of Monte Alban and population centers towards the end of the
Urban stage remains an enigma. There was apparently an abrupt reduction in
population and in social complexity, perhaps related to a deterioration of local
ecological conditions and agricultural production.

Several hundred years later, a new organization of human settlements arose -
the city-state. Politically-integrated and socially stratified, these populations of
several thousand people inhabited a principal city surrounded by number of towns,
hamlets and ranches. Together, these settlements functioned like a state, which
Winter (1989:71) defines as,

"an autonomous political unit encompassing several communities within

a well-defined territory, [that] has centralized government, a social and
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political hierarchy, and the power to tax (or exact tribute from) its members”.

Did such city-states exist in the Sierra Norte of Oaxaca? Again, lack of
archaeological research precludes a definitive answer. Winter states that many sites
from this stage have been located in the Mixe region, but none has been excavated.
The same applies for the Zapotec Sietra and for the mountainous portions of the
Chinantla (Winter 1989:95-98). With or without a centralized political organization,
colonization of the Sierra continued. A number of dispersed settlements were
founded in marginal areas and the ethnic borders between Zapotecs, Mixes,
Chinantecs, and Mazatecs became established. It is likely that established city-states
in the Oaxaca Valley and the Gulf lowlands exerted some control over Sierra
Zapotec and Chinantec communities, perhaps precluding the formation of strong
political organizations in these areas. On the other hand, there is evidence that some
militarily powerful city-states arose in the Mixe highlands, including one which was
apparently centered around Totontepec.

Sites from the lowland Chinantla have yielded gold ornaments and
polychrome pottery apparently of local manufacture as well as artifacts from Central
Mexico that indicate Aztec occupation or contact. There is some indication that the
Chinantec settlement around Tuxtepec was under Aztec control some time before the
arrival of the Spanish. While Nahuatl-speakers were intruding from the north, Huave
speakers were arriving in the Isthmus. In a process that perhaps began in the late
Urban stage, the arrival of these groups eventually divided the contiguous Mixe-
Zoque region into isolated groups of Mixe, Zoque, Popoluca and Tapachultec

communities (Lowe 1977).
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The course of cultural development in both lowlands and highlands was
greatly affected by the arrival of the Spanish. In the section on ethnohistory, I
discuss certain aspects of the history of the Sierra Norte, starting with the Conquest
of Mexico. But first [ characterize the languages of the Sierra Norte, and how they

reflect the archaeological events described above.

Linguistics
Mesoamerica, from
Number  Name Code
northern Mexico to northern I Uto-Aztecan U-A
I Totonac~Tepehua T-T
Panama, is a land of Il Otomanguean 010
v Tarascan TAR
1 istic diversity. Suarez A\ Cuitlatec Cul
INguistic diversity. ou VI Tequistlatec-Jicaque T-Q
. L Vil Huave HUA
(1983:xvi-xvii) lists 12 VIII Mixe-Zoque M-Z
X Mayan MAY
extant language families in X Xinca XIN
X1 Lenca LEN
. XII Chibchan CHB
the region (table 1.2), XII Arahuacan ARA
. XIv Misumalapan MIS
comprising over 80
Table 1.2. Mesoamerican Language Families (Suarez,
languages that are still 1983xvi-xvi).

spoken at the current time. Within the region, the geographical unit of highest
linguistic diversity is the state of Oaxaca, where five of the language families are
represented and more than a hundred mutually unintelligible dialects may be spoken
by an estimated 1,200,000 people (ibid 1983:16). The majority of these speakers
belong to one of the two of the major language families, Otomangue or Mixe-
zoque. Although linguists and anthropologists have advanced several hypotheses
concerning the prehistory of these groups (Ferndndez de Miranda et al 1959) it is

important to keep in mind the warning by Suarez (1983:154) that it is difficult to
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identify present linguistic groups with archaeological cultures.

Mixe-Zoque is the less
A Zoguean [Z0Q]

complex of the two language families. e
3. Sierra Popoluca
It is divided into two major language 4. Texistepec
B. Mixean [MIX]
groups, Zoquean and Mixean, both of a. Mixe

5. Mixe languages'
6. Sayula Popoluca
7. Olutla Popoluca

b. Tapachultec

(figure 1.1; this classification has been 8. Tapachultec?

which are represented in Oaxaca

Figure 1.1. Classification of Mixe-Zoque
languages (Suarez, 1983). (* Languages
represented in the Sierra Norte of Oaxaca
discussed in chapter 3). Proto-Mixe- 2 Extinct languages)

modified by Wichmann 1991, as

Zoque began diversifying around 1600

B.C. (Kaufman 1963, 1964, 1973). Historically, Mixe~Zoque is associated with the
Isthmus of Tehuantepec, the Gulf Coast lowlands of Veracruz and Tabasco, and the
Pacific Coast of Chiapas and Guatemala (Winter et al 1984). Campbell and Kaufman
(1976) have suggested that Mixe-Zoque speakers are the descendants of the Olmec
population that dominated the Gulf Coast lowlands during the Preclassic, some 3500
to 2600 years ago.

Speakers of Mixe~Zoque languages are now spread throughout four states
(Wichmann 1991). There are over 88,000 Mixe speakers in the mountains and
lowlands of Oaxaca. Zoque speakers are found primarily in Oaxaca and Chiapas, but
there is also a small population in Tabasco. Together they number some 26,400
people. Approximately 18,600 speakers of the so-called Popoluca languages are
located in montane and coastal plain areas of Veracruz (Foster 1940; Suarez

1983:169).
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A. Otopameam [OTP] D. Amuzgo [AMZ]
a. Pamean 14. Guerrero Amuzgo
1. North Pame 15. Qaxaca Amuzgo
2. South Pame E. Mixtecan [MXT]
3. Chichimec a. Mixtec
b. Otomian 16. Mixtec languages'
4. Otomi languages b. Cuicatec
5. Mazahua 17. Cuicatec
6. Matlatzinca c. Trique
7. Ocuiltec 18. Copala Trique
B. Popolocan [POP] 19. Chicahuaxtla Trique
a. Popoloc-Ixcatec F. Chatino-Zapotec [C-Z]
8. Popoloc languages a. Chatino
9. Chocho 20. Chatino languages
10. Ixcatec!? b. Zapoteco
b. Mazatecan 21. Zapotec languages'
11. Mazatec languages ' G. Chinantecan [CHN]
C. Subtiaba-Tlapanec [S-T] 22.Chinantec languages'
12. Tlapanec H. Chiapanec-Mangue [C-M]
13. Subtiaba® 23. Chiapanec?
24. Mangue®
Figure 1.2. Classification of Otomanguen Languages (Suarez, 1983). 'Languages represented in the
Sierra Norte of Oaxaca ’Extinct languages.

The most complex of all Mesoamerican language families is Otomanguen
(Hopkins and Josserand 1979, Rensch 1976). Suarez considers it to be a "hyper-~
family", an assemblage of language groups each of which could be considered a
family in its own right. Otomanguean is divided into eight groups (figure 1.2), each
with a estimated degree of internal differentiation equal to that of other
Mesoamerican language families such as Uto-Aztecan, Mixe-Zoque or Mayan.
Glottochronological data suggest that differentiation of Otomanguean began around
4500 B.C. (Swadesh 1967). Hopkins (1984) estimates that by 3500 years ago, at the
beginning of the Preclassic, the eight branches were already independent, with some
showing internal diversification. Historically, Otomanguean is associated with the

highlands northwest of the Isthmus of Tehuantepec, including the Valley, Cafiada and
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Sierra Norte of Oaxaca. This geographical location suggests a correspondence with
the Tehuacdn Tradition. This conjecture is strengthened by the fact that the time-
frame for diversification of Otomangue roughly matches the shift from appropriation
of wild natural resources to a greater reliance on agricultural production and the
concurrent domestication of corn, beans, squash and other Mesoamerican food plants
(Winter et al 1984).

Even after diversification of the various branches of Otomanguean, there was
continued contact between the different ethno-linguistic groups. Josserand et al
(1984:1) cite linguistic evidence that indicates, "mutual spheres of influence that
reflect important networks in Otomanguean prehistory”. In particular, populations of
the Gulf escarpment were probably interacting with Otomanguean speakers from the
Puebla and Tehuacin valleys, the central Mexican highlands and other areas.
Speakers of Otomanguen languages remain the predominant group in the
Mesoamerican highlands north of the Isthmus, and are represented in some lowlands
areas of the Gulf and Pacific coasts. They number more than one million and
comprise the greater part of the indigenous population in the states of Oaxaca,
Mexico, Guerrero and Puebla.

Ethnohistory

Ethnohistory can be seen from two perspectives, the oral traditions that exist
within an indigenous group and the historical accounts written by outsiders. In
Mesoamerica, most myths and legends have a prehispanic origin, yet their current
form reflects the changes that have occurred in recent times. Several compilations of

folklore have been published by anthropologists and linguists who have worked with
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ethno-linguistic groups of northern Oaxaca, including the Mixe (Miller 1956) and the
Chinantec (Weitlaner 1977). No in-depth analysis, such as that proposed by Levi-
Strauss, has been conducted on the structure of these oral traditions, or how they
relate to the culture and history of the local people.

Most of our historical information comes from archival documents and
accounts written over the last four centuries and from a few pictorial works that date
from the prehispanic era (Hamnett 1971; Pérez Garcia 1956; Weitlaner 1961). Of the
works known from Oaxaca, only a few pertain to the Sierra Norte. The Borgia
codices, which portray certain aspects of ritual and divination, are thought by some
to have originated in the Mazatec or Chinantec region (Winter 1989:78). The Valley
Zapotec improvised an iconographic writing system. Interpretation of some glyphs
found on stone slabs at Monte Albén indicate that the ruling Zapotec reigned over
many areas outside the Valley of Oaxaca, perhaps including some communities of
the northern Sierra. Several maps and lienzos, although produced in the 16th century,
employ glyphs to depict the delimitation of some communities and the ascendancy of
ruling families (Winter 1989:79). For example, the Lienzo de Guevea, originally
painted in 1540, depicts the Zapotec village of Guevea de Humbolt which is located
in the Isthmanian portion of the Sierra Norte.

There are many 16th century documents written in Spanish that describe the
late prehispanic era as well as the early colonial period. Many administrative
documents describe land disputes, relocation of indigenous populations, payments of
tributes and other subjects. These archives, many of which have yet to be studied,

give a detailed view of the colonial history of certain communities of the Sierra



27
Norte (Chance 1978, 1979; Cline 1946, 1949; Frey n.d.; Taylor 1972).

Towards the end of the 16th century, the Spanish crown asked that a
questionnaire be filled out in many communities. The resulting Relaciones
Geogrdficas contain much valuable information about prehispanic customs, local
natural resources and the effects of the Conquest on the indigenous population.
Several Relaciones are known from the Sierra Norte, including ones from and Mixe
Chinantec communities.

The arrival of Dominican friars soon after the Conquest resulted in another
set of valuable documents. Priests who lived in native communities recorded their
observations on local languages and customs. The writings by Fray Juan de Cordoba,
who lived with the Valley Zapotec, yield important information on how the Zapotec
classified the natural world in the 16th century (Marcus and Flannery 1978), as well
as descriptions of religious beliefs and social organization (Winter 1989:81).

No Dominican writings from the 16th century appear to have come from
priests living in Sierra villages, but there are such documents from the 17th and 18th
centuries. Fray Francisco Burgoa (1934a, 1934b), who lived in Villa Alta for several
years, published two major works in Spanish, the Palestra Historial and the
Geogrdfica Descripcion. De la Barreda wrote the Doctrina Christiana in Chinantec, a
book that he prepared after spending twenty years in a highland Chinantec
community (Cline 1958). These works contain a good deal of information on the
Zapotec, Mixe and Chinantec of the Sierra Norte, but the accounts are often tainted
by the clerics' prejudices against the indigenous people as well as a tendency to cite

legends, historical fact and personal impressions in the same tone (Winter 1989:81).
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These various sources allow us to reconstruct some of the Colonial history of
the Sierra Norte. Spanish soldiers arrived in Oaxaca during the latter part of 1521,
initiating a series of changes in native lifestyles, languages and political organization.
There appears to have been some early exploration of the Sierra. The Spanish were
impressed with their finds of gold, silver and other metals in the region (Gay
1950:358; Gerhard 1972:54).

Military campaigns were common, and the indigenous people seem to have
been alternately friends and foes of the Spanish soldiers. The Chinantec were reputed
to have formed an alliance with the Spanish to battle other indigenous groups. The
Zapotec also joined forces with the Spanish in a series of largely unsuccessful
campaigns against the Sierra Mixe.

What could not be accomplished by military force was carried out by priests
and colonists. Soon after the Conquest, the Sierra was divided up into encomiendas,
regions containing numerous communities and extensive lands. These were granted to
various conquistadors, who were given the right to extract tribute and labor from the
local people. At the same time, these colonists were expected to teach Spanish to
indigenous people and to encourage their conversion to Catholicism. Dominican
priests entered the Sierra in 1531, some ten years after the first military expeditions,
to lead the proselytization.

Towards the end of the 16th century, the Spanish crown began to implement
a program of congregacion, concentrating dispersed populations into centralized
villages that facilitated administrative and religious control. This program met with

varying degrees of success, as I show in the specific discussions of congregacion in
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Mixe and Chinantec populations.

Throughout its history after colonization, there have been alternating trends of
economic integration and isolation of Oaxaca in the international economy (Murphy
and Stepick 1991). The 17th and 18th centuries were marked by demographic growth
for the indigenous communities of the Sierra Norte, as local people recovered from
the population losses incurred during epidemics and forced relocation. This growth
was matched by relative isolation from the international economic and political order.
Despite the development of colonial cochineal and textile repartimientos in the Sierra
Juarez, the 17th century was a time of general economic depression in Mexico. Wolf
(1959) states that Indian villages reacted to this era of instability by stressing
community unity and self-sufficiency, while at the same time shunning involvement
with the outside world. This led to a renewed reliance on subsistence agriculture,
diminished contact with other ethnic groups and sparse interaction with priests,
merchants and colonists.

At the beginning of the 19th century, the Sierra Norte was in a period of
relative economic decline. Unlike other more urbanized regions of Oaxaca state,
roads in the Sierra were nonexistent, complicating communication and transportation
of goods to the Oaxaca Valley and the Gulf Lowlands. Sierra haciendas, which had
never developed into large enterprises, suffered from the general decline of Mexican
export agriculture. Traditional sources of wealth such as cotton weaving and
cochineal production were suffering from competition from other zones of production
and mining was not able to flourish because of the political uncertainties of an

unstable Mexico. Farming and craft production were limited to Indian communities
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(Frey n.d.:2).

In the face of this economic stagnation, Sierra peasant villages continued their
strong tradition of subsistence activities accompanied by craft and agricultural
production for the regional market system. Despite the uncertainties of the world
market, activities such as mining, cotton weaving, cochineal production and
cultivation of cash crops were the basis for economic specialization of distinct
subregions. This specialization followed environmental and cultural lines, with
different villages providing goods and services according to the knowledge, resources
and technology at hand.

As Mexico entered the 19th century, independence and the definitive end of
the Spanish trade monopoly were not far away. Most academics have portrayed the
Sierra Norte as a culturally-conservative society that moved through the 19th century
without notable social changes (Frey n.d.:3). The peasant hinterland was depicted as
a vast area of socially undifferentiated, independent villages that carried out
traditional subsistence activities on their communal lands, not much affected by the
political and economic systems that were developing around them. Frey challenges
this view, suggesting that the Sierra was in fact going through a process of social and
economic differentiation that led to the development of what he calls 'indigenous
petty capitalist producers'. This peasant elite derived its wealth principally from
agriculture, and by the end of the 19th century, it had evolved into an important
economic and political element of indigenous villages.

In the early twentieth century, as popular classes began to challenge Porfirio

Diaz on the national level, Mexico entered into a period of political and economic
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crises that culminated in the revolution of 1910 (Waterbury 1975). Carranzista forces
occupied Oaxaca in 1916, effectively isolating the Sierra Norte and curtailing textile,
coffee and mining production. The sudden loss of market access precipitated a shift
in Sierra economy - after suffering during some initial years of famine, the serranos
quickly dropped commercial production and returned to making a living by
practicing subsistence agriculture. Still in control of their communal lands and
without major lines of communication to other parts of Oaxaca and Mexico, the
Chinantec and other Indians reverted to a lifestyle similar to that of lean times in the
colonial and post-independence days of the 17th, 18th and 15th centuries. Frey
(n.d.:27) considers that this new period of economic isolation, and the maintenance
of the Sierra as a zone of traditional production, lasted until the recent period of
national economic development that began in the 1950s.

As in the Sierra, commercial agriculture in the Gulf lowlands continued to
stagnate in the early part of the 20th century. Throughout the civil unrest and
economic crisis of the revolutionary period, large landowners were able to maintain
control over their haciendas and their contracted laborers, many of whom came from
the Sierra in search of wages. But with delays in the construction of a national
highway system, distribution of agricultural produce remained difficult, and the major
agricultural zones were limited to semi—urban areas with access to the railroad
(Poleman 1964:60-61).

Two crops which did compete on the world market — tobacco and bananas -
reached their zenith before the advent of national development programs in the

1950s. The production of Valle Nacional tobacco, destined for the export market,
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peaked around the tumn of the century. As quality declined and the Revolution
disrupted production, Oaxacan tobacco lost its place in the world market. Production
of export quality bananas began in the mid~1920s but after 15 years of profitable
business, banana blight began to reduce yields drastically so that by the 1950s
production was oriented only to the domestic market (Poleman 1964:70-71). Despite
these impediments to economic growth, the lowlands — as a center of incipient
commercial agriculture ~ retained the potential for rapid modernization and have
been the focus of great investment by the national government in recent decades.
The promise of land redistribution and other benefits for rural Mexicans
tendered by the 1917 constitution began to come true only with the presidency of
Lizaro Cardenas from 1934 - 1940. First came the redistribution of lowland territory
in the form of ejidos, government-owned lands given in perpetuity to peasant
communities. This was followed by a national development program aimed at
modernizing the lowland economy, gaining access to some remote parts of the Sierra,
and exploiting the forest resources of the Oaxacan hinterland. Under the aegis of an
integrated development plan called the "Papaloapan Project”, agricultural initiatives
were combined with efforts to control the floodwaters of the Papaloapan river basin,
Mexico's second largest watershed. Two major dams were constructed and the
resulting reservoirs — which displaced thousands of lowland Chinantec and Mazatec
people — provided irrigation for agriculture and electricity for industrial development.
The resulting commercial agriculture in the lowlands was based on the cultivation of
sugar cane, pineapples, beans, bananas, rice, tobacco and chile (Poleman 1964:68).

The same style of agricultural production continues until this day. Cattle
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grazing and tobacco production are on the increase and the other cash crops are
maintaining their levels of production. Agricultural expansion was paralleled by vast
industrial development which included the construction of a brewery, sugar refinery
and pulp mill. These various industries and plantations continue to function at
present, drawing labor and resources from the Sierra.

While the lowlands were going through a period of economic expansion, the
Sierra was increasingly the target of governmental development programs. This
penetration has been achieved on several different levels as in other parts of Mexico
(Corbett and Whiteford 1983). In most cases, national programs act to change the
ideas and customs of local people. Government workers seek to achieve this by not
only by introducing new institutions (e.g. schools and agricultural extension offices)
but also by co-opting traditional political organization, including elements such as
communal labor (tequio) or the body of locally—elected authorities.

An important benchmark in this process was the beginning of extensive
logging of Sierra forests in 1956. Under the aegis of a 25-year concession to semi-
private and private companies, the government began to build a network of roads in
the Sierra. With greater communication came additional programs and services -
schools, electricity, agricultural extension, health care and a myriad of other
initiatives that have grown and ebbed with the political and economic cycles of
Mexico.

The influence of a hegemonic state - first Spanish and then Mexican - has
had a profound impact on the indigenous perception of the natural environment. The

classification of plants has been modified to include many introduced species, and
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fo'lk nomenclature is now replete with names derived from Spanish. Local people,
drawn increasingly into a market economy over the past four centuries, have often
modified their ways of managing natural resources.

Ethnography

If we are to draw from ethnography an initial understanding of the cultural
and ecological differentiation of indigenous groups, we must first look at the
paradigms that have dominated Mexican anthropology since the turn of the century.
Over the last seventy years, Mexican ethnography has combined basic tenets of
major schools of European and American anthropology with perspectives unique to
Mexican social scientists. This development has provided a variety of theoretical
frameworks that shape not only the way that fieldwork is carried out, but also how
the results are interpreted. In each of these approaches, we find distinct ways of
considering the interaction between indigenous people and their environment. Hewitt
de Alcantara (1984) provides a detailed analysis of the major trends in Mexican
anthropology.

In general, ethnographers of the Sierra Norte have tended to shun empirical
studies of how humans relate to the natural environment, preferring instead to
emphasize the mental, social or economic bases of culture. In the following sections,
I provide a synopsis of three perspectives reflected in the works of various
anthropologists who have studied the indigenous cultures of Oaxaca.

Ethnographic Particularism
The development of Mexican anthropology is due in part to the direct

collaboration of major American and European anthropologists with local
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counterparts, resulting in a peculiarly Mexican adaptation of major currents of
anthropological theory. One of the first instances was the interaction between Franz
Boas and one of his students at Columbia University, Manuel Gamio.

Their school of ethnographic particularism focused on the collection of
empirical data on the indigenous groups of Mexico. This catalogue of learned social
behavior described in detail the culture of many groups but lacked a theoretical
framework in which to analyze the resulting data. As Hewitt de Alcantara (1984:20)
concludes, "the relationship between each cultural trait and all others was not
particularly clear, nor was there any good reason why a specific element should have
taken one form and not another”.

This style of anthropology is exemplified by Frederick Starr (1899, 1900,
1902), the first anthropologist to visit the Sierra Norte of Oaxaca. Although his
research primarily concerned the physical anthropology of indigenous people, he
published ethnographic notes based on his visits to southern Mexico in 1898, 1899
and 1900. Starr traced the development of cultural traits to the local environment,
demonstrating his inclination towards environmental determinism. This tendency was
shared by later ethnographers such as Bernard Bevan (1938), who made excursions
to the Chinantec part of the Sierra in 1934 and 1936. Together, they set the stage for
later structural-functional accounts of community isolation by discussing the
geographical boundaries that divided the various indigenous areas of the Siermra.
Community Studies and Functionalists

Fieldwork methodology was infused with theory upon the arrival of

structural-functionalism to Europe and America. Robert Redfield (1930) carried out
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the first major functionalist studies in Tepotzlin, Morelos and Chan Kom, Yucatan,
and in tumn influenced a large number of Mexican and American anthropologists who
carried out community studies in other areas. Redfield and other practitioners of
functionalism in Mexico followed anthropological research designs proposed by
Kroeber (1952, 1984), Radcliffe-Brown (1952) and Malinowski (1948). Their studies
were limited to relatively isolated rural communities. Because they were attempting
to illustrate how culture works as an integrated whole, they often omitted
descriptions of social change and conflict between neighboring ethnic groups and
communities.

These studies concentrated on the ways in which on "... a small, relatively
isolated, illiterate peasant community could meet the physical, social and
psychological requirements of daily life, without recourse to any of the trappings of
modernity” (Hewitt de Alcantara 1984:21). Similar to practitioners of Boasian
particularism, functionalists strived to make as detailed a study as possible of the
culture in a single community.

Ideally, both particularism and functionalism should have included a precise
description of the ecological conditions of each community and a detailed
consideration of the environmental constraints on culture. But on the contrary, this
relationship was only briefly explored in many of these early studies. Given that
Boasian particularism was uninspired by any strong theoretical orientation, it is
perhaps not surprising that its practitioners produced only a rudimentary account of
the subsistence ecology of ethnic groups.

In the case of functionalists, who studied communities that were highly
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dependent on the natural environment, the discrepancy can be explained by the
emphasis on the mental rather than material aspects of culture - they were more
interested in the world view of community members that the actual mechanism of
how they made a living. Perhaps reacting to the environmental determinism of an
earlier generation, they were searching for psychological explanations of culture.
Hewitt de Alcantara (1984:27) suggests that many ethnographers working in Mexico
have tended to follow Redfield's emphasis on world view, since "... while the
physical environment could set limits beyond which men could not venture, it could
not determine the particular use which those same men would make of the resources
at their disposal”. Even a new group of functionalists, represented by George Foster
(1940, 1953, 1969, 1978), Oscar Lewis (1960) and Ralph Beals (1960, 1969, 1973),
maintained and further developed Redfield's emphasis on the mental aspects of
culture, even while they challenged his insistence upon isolation and culture contact
as the major determining factors of social change.
Cultural Ecology

Cultural ecologists sought to go beyond community boundaries to explore the
relationship between rural inhabitants and the broader social, political and economic
order of which they form an integral part. Drawing inspiration from Julian Steward
(1955), cultural ecologists tended to deemphasize mental organization of reality,
paying closer attention to the ecological adaptations required by the local
environment (Hewitt de Alcantara 1984:70). Motivated in part by Marxist thought,
anthropologists such as Eric Wolf (1957, 1959, 1966) and Angel Palerm (1967,

1980) accepted that the complex knowledge and management of natural resources
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was an integral part of the cultural definition of peasantry. However, they rarely
investigated this aspect with an eye to empirical detail, since they were more
concerned with detailing the articulation between the peasant and the capitalist modes
of production.

Archaeologists have been more concerned than anthropologists with applying
ecological theory to the case of Oaxaca. Flannery presents a multivariate model that
draws upon ecological perspectives to explain the emergence of agriculture in the
Central Valley, and in southern Mexico in general (Flannery 1986).

Several ethnographers have given a superficial portrayal of the relation
between the ethnolinguistic groups, ecological zones and production in the Sierra (de
la Fuente 1965:35; Nader 1969). They emphasize that each of the local
ethnolinguistic groups has a different pattern of access to the ecological zones of the
Sierra. The vision that emerges from these portrayals is that the highland Chinantec
inhabit a broad range of vegetation types, while the Mixe are primarily restricted to
the humid montane forests, and the Sierra Zapotec are dwellers of the dry montane
pine and deciduous forests. In accordance with this access to ecological zones, the
inhabitants of each region have different capacities to produce agricultural and
forestry products. The cloud forest Mixes produce coffee for export. The Zapotecs in
the dry forests cut large quantities of timber to sell to local saw and pulp mills, and
harvest tree fruits for sale in regional markets. The Chinantecs raise small amounts of
cattle in the lowlands, plant coffee in the humid forest and cut timber in the pine
woodland. All three groups grow corn, beans, tree fruits and other crops for

subsistence consumption throughout their communal lands.
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The relative ability to market these agricultural and forestry products also
varies among the groups. The Zapotecs, who are rather close to Oaxaca City and
have long been the travelling merchants and migrant laborers of the Sierra, have
traditionally maintained greater access to commercial markets than the Chinantecs
and Mixes. The Chinantecs, connected to Oaxaca and Veracruz by a paved road built
twenty years ago, are increasingly involved in migration, commercial agriculture and
forestry. They have a more direct access to national markets than the Mixes, who
typically sell their produce in regional periodic marketplaces or through Zapotec
middlemen.

Although this general image of Sierra ethnicity, ecology and economy is true,
peasants tends to utilize a variety of climatic zones within their own communal
lands, thus diminishing the impact of ecological limits from one community to
another. Even the Mixe who live in the humid forest seek out pine trees for
construction lumber, and many Zapotec communities have ranches in humid areas
where they can grow coffee. The Chinantec certainly span many ecological areas, but
at any one time they concentrate their productive activities in the zone that can
ensure the highest income or subsistence level. Access to markets is not a simple
affair, either. Although the Zapotec control many elements of Sierra commerce, there
are relatively remote Chinantec communities that specialize in itinerant trade.

In the end, ethnographic studies from the Sierra Norte offer us scarce
empirical detail on the way that indigenous people interact with the environment. For
a more careful account of their perception and utilization of the plants, animals and

ecological zones, we must tumn to the few ethnobiological studies that have been
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carried out in the Sierra and adjoining regions.
Ethnobiology

Many researchers consider that ethnobotany originated as the search for
medicinal and other useful plants found in lands explored by Europeans (Davis 1990;
Ford 1978). The anecdotes recounted by travellers to distant lands encouraged
academics to begin systematic studies. By the end of the 19th century, researchers
were striving to make either inventories of the plants used by a particular ethnic
group or cross—cultural comparisons of how a particular species is used (Castetter
1944; Gilmore 1932).

As explained in more detail in Chapter 4, ethnobotanical studies expanded in
the 20th century. Several lines of research became apparent, and each one
encouraged a different relationship between academics and local people. In some
studies, the emphasis has been primarily on the utility of plants and only secondarily
on the cultures who know about them. The object of the research has been to learn
the properties of plants with the hope of discovering new products that may be
commercialized in regional, national or world markets. This style of ethnobotany,
called economic botany, developed as Europeans and Americans explored the natural
resources of the countries they had colonized in the Third World. Economic
botanists, supported by botanical gardens and research institutes, sought to discover
new species of plants useful in the agriculture, commerce and industries of the
developed world.

Practitioners of ethnoscience, which emerged in the 1950s, took an

anthropological and linguistic approach to analyzing folk knowledge of the natural
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environment. One of the important achievements of this line was to provide a
methodology and theoretical framework for the cross—cultural analysis of folk
biological knowledge (Berlin 1992; Bright and Bright 1965; Conklin 1954, 1962;
Frake 1962; Wemer 1969).

Ethnobotany's dual origin as the search for raw plant materials and the quest
to understand perception of the local environment provided the stimulus for creating
a line of applied research which demonstrated the growing relevance of ethnobiology
to appropriate economic development (Caballero 1986; Toledo 1976, 1982; Toledo et
al 1985). Since the 1970s, ethnobiologists have worked together with local people to
study the environment, thus promoting the revalidation of traditional knowledge and
local control of natural resources (de Avila and Martin 1990; Varese and Martin
1993). One of the main goals of this approach has been to promote interest within
communities so that local people mobilize themselves to carry out ethnobotanical
studies dedicated to their own needs.

In Mexico, ethnobotanists followed the path of this historical development
with important innovations and applications along the way. Various Codices,
Relaciones and other historical documents give us a glimpse of folk botanical
knowledge in prehispanic times. Many of these chronicles of plant use and
classification were elaborated by priests who worked closely with indigenous people
in the 16th century. Bernardino de Sahagin, a Franciscan priest, includes much
information on natural history in his encyclopedic ethnography of the Aztec. In
Oaxaca, the Dominican Fray Juan de Cérdova recorded folk knowledge of the natural

environment in his Zapotec dictionary and other linguistic works (Marcus and
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Flannery 1978).

European and American botanists began collecting plants in Oaxaca in the
1800s, but provided little information on indigenous names and uses. Although
ethnobotany was defined as a separate field of iﬁquiry in the late 19th century, the
first modern ethnobotanical studies in Mexico were carried out in the first half of the
twentieth century. The results of Richard Evans Schultes' classic study of economic
botany in Oaxaca are contained in his doctoral dissertation (1941a) and numerous
articles (1940a, 1940b, 1940c, 1940d, 1941b, 1941c). Schultes, a renowned
ethnobotanist who trekked through the Sierra Norte in 1938 and 1939, recorded the
indigenous names and uses of hundreds of species, providing us with a valuable
document on the status of ethnobotanical knowledge in the Sierra some fifty years
ago. Messer (1978a, 1978b, 1981) addressed some issues of ethnoscience in her
study of Mitla Zapotec ethnobotany.

In Mexico, botanists, anthropologists and medical doctors from many
governmental offices have carried out ethnobotanical projects in collaboration with
local people. The results of their research has been returned to the communities
through exhibits and publications of useful plants. These research projects have
generally been less systematic and rigorous than economic botany or ethnoscientific
studies. One of the greatest challenge facing these governmental programs is to
incorporate traditional ethnobotanical knowledge in health, agricultural and
educational projects that are carried out in indigenous communities (Martin 1987).

The indigenous promoters involved in these governmental projects sometimes

continue to investigate and promote their traditional knowledge even after the official
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programs have ended (L6pez Hemandez n.d.). Some participate in academic research
projects, while still others have organized fellow community members to form
autonomous ethnobotanical projects. Still others have gone on to study anthropology
or botany at the university level to continue their ethnobotanical research.

Numerous applied projects of ethnobotany have been carried out in the Sierra
Norte. The Oaxaca regional office of Culturas Populares, a popular education
program, sponsored projects on the useful plants of Mixe, Chinantec and Zapotec
communities. In the same area, the Instituto Nacional de la Nutricion carried out
nutritional analyses of edible greens and field trials of medicinal herbs used to treat
gastro—intestinal disorders. The Instituto Nacional Indigenista promoted traditional
knowledge of medicinal herbs, including the establishment of medicinal plant gardens
in some Mixe communities.

Beyond these three approaches, there has been several ethnobotanical studies
in the Sierra that focus on specific anthropological, phytochemical or other issues.
Many researchers have shown interest in the ritual use of hallucinogenic mushrooms
and plants among the Mazatec, Chinantec, Mixe and other Sierra groups
(MacDougall 1960; Ortiz de Montellano and Browner 1985; Rubel and Gettelfinger—
Krejci 1976; Schultes n.d.; Wasson 1963, 1966). A number of studies have outlined
the names and uses of selected plants in particular indigenous communities (Browner
1984, 1985a, 1985b; Lipp 1971; Reko 1923, 1949). A multidisciplinary approach is
found in studies by Heinrich and his colleagues, which focus on the ethnobotany and
phytochemistry of medicinal plants of Guichicovi, a lowland Mixe community, and

other areas of northem Oaxaca (Heinrich and Barrera 1993; Heinrich, Rimpler and
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Barrera 1992; Heinrich, Velazco and Ramos 1990). Key linguistic information on
variation in plant nomenclature is found in bilingual and etymological dictionaries,
many published by the Summer Institute of Linguistics (e.g. Rensch 1989;
Schoenhals and Schoenhals 1965) and in other sources (Kaufman 1963, Wichmann
1991). The entire corpus of ethnobotanical literature from the Sierra Norte is small,
but each work sets the stage for a wider comparative work on the classification and

use of plants in the diverse ethnic and ecological zones of the region.
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2. The Chinantec of the Sierra Norte
Chinantec Culture History

The Chinantla has been a difficult area to delimit. Richard Evans Schultes
(1941c), an ethnobotanist who carried out research in the area in the late 1930s,
asserted that it corresponds only to humid temperate and tropical forests found along
the Gulf slopes of the Sierra Norte. Anthropologists tend to emphasize ethnic and
linguistic boundaries instead of ecological ones (Stebbins 1984:47). The Chinantla
that I refer to in this thesis includes all settlements where Chinantec is the primary
language spoken.

Reconstruction of the cultural history of the Chinantec is limited by the
paucity of documentation for northern Oaxaca. Early exploration was curtailed
because of the difficulty of access, lack of broad expanses of tillable lands, absence
of valuable resources and dispersed populations (Bevan 1938:3; Weitlaner and Cline
1969:523). There is little archaeological evidence to draw upon (Cline 1959).
Ethnographic materials on the Chinantec are less plentiful than for groups such as the
Zapotec and Mixtec (Bardbas and Bartolomé 1973; Cline 1956; de la Fuente 1947,
1949; Ford, 1947; Gwaltney 1970, 1981; Kearney 1972; I. Weitlaner 1936; R.
Weitlaner 1939, 1951; Whitecotton 1977).

Nevertheless, several sources do allow a preliminary sketch of Chinantec
culture history. Although archival documents are few, they have been extensively
studied by historians and anthropologists. Linguists have worked in many villages,
clarifying the relationship between the different Chinantec languages and

reconstructing proto-Chinantec phonology and vocabulary (Rensch 1968, 1989). The
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ecology and geography of the area are relatively well understood, permitting an
accurate mapping of Chinantec access to diverse vegetation and climate zones.

Since before the arrival of the Spanish and up to the present day, numerous
historical events have had an impact on the culture and geographical distribution of
the Chinantec people. In the first part of this chapter, I briefly discuss six historical
periods and their possible relationship with changes in the Chinantec's knowledge
and management of the natural environment. [ give general information on the
Chinantec in general for the prehispanic era, but I pay increasingly more attention to
the highland populations for later historical periods. In the second part of the chapter,
I describe the municipality of Santiago Comaltepec, where I carried out detailed
ethnobotanical research.

1) Prehispanic Period (9500 B.C. - 1520 A.D.)

According

Code  Communities

to tentative Oji Ojitlan

Usi Usila

linguistic evidence, TMQ  Tlacoatzintepec, Mayultianguis, Quetzalapa
Chi Chiltepec

Soc Sochiapan

the Otomanguean Tep  Tepetotutla
. Tla Tlatepusco

language family Pal Palantla

VaN Valle Nacional
began to diversify | Oz Ozumacin

A-L  La Alicia, Rio Chiquito, Lalana

. ons Lea Lealao

during the Lithic Q-Y  Quiotepec, Yolox

Com  Comaltepec

stage, at least 6400

Table 2.1. The fourteen mutually unintelligible Chinantecan languages.

years ago.
Swadesh (1967:95-96) infers from glottochronological data that Chinantec is

relatively isolated from other Otomanguean branches, showing a separation of nearly
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5000 years from languages such as Trique and Ixtlan Zapotec. As with several other
branches of this language family, Chinantecan was well differentiated by 3500 years
ago, at the beginning of the Village stage. At that time, the Chinantec were probably
occupying their present location along the Gulf coastal plain, the Gulf escarpment
and perhaps the northem highlands of what is now Oaxaca (Hopkins 1984:42-44).
Chinantec underwent internal differentiation during the Urban stage, perhaps
as a result of the formation of political entities inside and outside of the Chinantla
(Hopkins 1984:52). Glottochronological data indicate that this diversification began at
least 1500 years ago (Swadesh 1967:95), resulting in the approximately 14 mutually
unintelligible Chinantec languages recognized today (Rensch 1989:4). The principal
communities where these languages are spoken, as well as the language abbreviations

that I use in this thesis, are listed in table 2.1.

Various
. inant b
subgroupings have Chinantec sub-group Included languages
North and West 0ji, Usi, TMQ, Chi, Soc
been proposed for Central (hu-bmei) Tep, Tla, Pal, VaN, Ozu
Southeast (wa-hmi) A-L, Lea
the Chinantec. Bevan Highlands (dzah-hmi) Q-Y, Com

Table 2.2. The four sub-groups of Chinantec people according to
(1938) suggested that | Bevan (1938).

there were four basic | Chinantec sub-group Included languages
divisi ed o Central (I) Tep, Tla, Pal, VaN, Ozu
ivisions based on Eastemn () A-L, Lea
. Western (III) Q-Y, Com
the geographic Northem (IV) Oji, Usi
Northwestern (V) TMQ, Chi, Soc

distribution, cultural
! ’ Table 2.3. The five sub—groups of Chinantec people according to

Weitlaner and Cline (1969).

traits and self-

description of the inhabitants of various villages (table 2.2). Weitlaner and Cline
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(1969) changed this classification only slightly, modifying the geographical names
and dividing Bevan's North and West' group into a Northem and Northwestern
division (table 2.3).

Rensch (1989:3-9) offers a critical evaluation of these schemes and proposes
one of his own. He posits five basic groups, based on recent data concerning mutual
intelligibility and patterns of phonological and lexical change between Chinantec
languages. Although similar to the earlier proposals, he divides Weitlaner and Cline's
'Central group' into two divisions and unites their Northern and Northwestern groups,
much as Bevan had originally proposed.

In examining patterns of sharing in 47 phonological innovations that occur in
one or more of the Chinantec languages, Rensch found that there is a northerm group
that is more innovative and a southern one that is more conservative. Of all the
languages, Comaltepec Chinantec is the most conservative, exhibiting just 4 of the 47
phonological changes.

Rensch (1989:7) also identified 36 word sets that reflect lexical changes, each
of which has occurred in at least two of the languages. The patterns of innovation
support his subgroupings and further indicate the distinctiveness and conservative
tendency of the western highland languages. Seven sets distinguish Quiotepec and
Comaltepec Chinantec from all other languages and the other 29 word sets do not
involve any variant from the western highlands.

Rensch notes that the language groups follow geographical boundaries,
lending credence to the idea that physical separation between populations promotes

linguistic diversification. Rensch (1989:7) succinctly defines the lay of the land in the
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Chinantla: "The western highlands are separated from the lower Chinantla by the
high and difficult terrain of the Cerro Pel6n area ... The northern and southern river
systems are divided by a transverse spur of the Sierra Madre called the Cerro
Armadillo, which runs deep into the lowlands nearly to the confluence of the Santo
Domingo and the Valle Nacional rivers".

Rensch's classification of Chinantec languages — along with included
communities, relative frequency of linguistic changes and geographical location - is

given in table 2.4.

A
Group # Included Linguistic Geographical
Communities Changes Location
summary of the
1 0ji, Usi, TMQ, Innovative Northemn
pIOCCSS of Soc, Chi Lowlands
2 Tep, Pal Innovative Cerro Armadillo
Otomanguean )
3 VaN, Ozu Conservative Southemn
. Lowlands
and Chinantecan
4 A-L, Lea Conservative Southem
linguistic Lowlands
5 Q-Y, Com Conservative Western Highlands
diversification Table 2.4. Subgrouping of Chinantec-speakers based on mutual
L intelligibility, linguistic changes and geographical location
from the Lithic | (Rensch 1989:3-9).

Stage to the

present day is illustrated in figure 2.1. Chinantec is one of eight branches of the
Otomanguean family, which started diversifying some 6400 years ago. All of these
branches were distinct by 3500 years ago. Chinantec began to diversify at least 1500
years ago, resulting in the 5 language groups and 14 languages found in Oaxaca
today. According to the 1990 census, these languages are spoken by some 109,100

Chinantecs living in Mexico, of which 90,322 are found in Oaxaca state, primarily in



the Gulf coastal lowlands and northern Sierra of Oaxaca state. Some 17% of the

Mixe population has migrated to Mexico City, the United States and other areas

outside of Oaxaca.
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Otomanguean [64 minimum centuries]
|
I

35 minimum centuries

OTP POP S-T AMZ CHN C-Z MXT C-M
l l | I | I I l
15 minimum
centuries
L ] ) | v 3
Oji Usi TMQ Chi Soc  Tep Pal Tla VaN Ozu A-L Lea Q-Y Com
Group # 1 Group #2 Group #3 Group #4 Group #5

Figure 2.1. Diagram of the diversification of Otomanguean and Chinantecan language families
(Abbreviations for the present-day Chinantec Languages are given in table 2.1. Abbreviations for
Otomanguean branches are given in figure 1.2).

Rensch draws on the
measures of mutual
intelligibility and linguistic
innovations to consider the

affinities between the various

groups. He concludes that the western highland languages (group #5) are the most

Group #1 === Group #3 ————————— Group #5
I I

i I
Group #2 Group #4

the five sub-groups of Chinantec languages (1989:6).

Figure 2.2. Rensch's estimation of the affinities between

dissimilar from the others, that groups 1 and 2 are quite similar and that group 3

shows affinities to both group 1 and 4. He also notes that group 2 is not particularly

closely allied to groups 3 and 4 (figure 2.2).

In the Urban stage, linguistic differentiation of Chinantec may have been

propelled by the migration of some Chinantec populations towards the Gulf Coast
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and others toward the Valley of Oaxaca, initiating the geographical differences found
at present (Winter et al 1984:88). This demographic shift could be related to a
combination of processes such as population growth and resettlement, strengthening
of community cohesiveness or regional conflict (ibid 1984:69).

Such reasoning is evident in a popular version of Sierra history written by
Perez Garcia, who collected oral traditions in Oaxaca and consulted some published
sources. He states that the Chinantla split into two subgroups around 900 years ago
as a result of fighting between the descendants of a single, powerful ruler. Civil strife
continued for 200 years, leading to a definitive division between the two putative
subareas. In the 15th century, continuing dissent in one area led to the establishment
of a third community that included the ancestors of the present—day highland
Chinantec (Pérez Garcia 1956:95-96).

Although these claims are as yet uncorroborated by archaeological
documentation, they may have some basis in Chinantec prehistory. Cline (1952-
53:281-286) speaks of a division of prehispanic Chinantec communities into two
broad groups which he calls La Chinantla Grande and La Chinantla Pinchinche. He
suggests that they divided towards the end of the 13th century, the inhabitants of the
Chinantla Grande forming a population center in the lowlands and the residents of
the Chinantla Pinchinche residing in the mountains. The Chinantla Pinchinche later
subdivided into two kingdoms around 1435.

Rensch asserts that geographical and linguistic data support the conclusions
drawn from historical documents. He notes that the two relaciones from the lowland

Chinantla - further described below - likely correspond to distinct centers of
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linguistic diversity, Usila (his group 1) and Valle Nacional (group 3). Other colonial
documents point to an early center of population around Yolox, in the highlands
(group 5). Rensch (1989:7) concludes, "The picture of centers located in the northern
lowland river system, the southern lowland river system and the western highlands
fits well with the linguistic groupings and with the major topographical features of
the Chinantla". It should be remembered that Rensch's group 1 is closely related to
group 2, that group 3 is close group 4 and that group S is a relatively isolated group.
This suggests that all current Chinantec populations may be traced to this original
division of territories.

We have no information about prehispanic contacts between the Chinantec
and the indigenous peoples who are now their neighbors in the north of Oaxaca.
There have been no reports of loanwords of prehispanic origin in the Chinantec
languages and Otomanguean appears in general to have borrowed few words from
other Mesoamerican languages (Suarez 1983:156).

Reports of the relationship between the Chinantec and the Aztec prior to the
arrival of the Spanish are rather ambiguous. Bevan (1938:49-50), citing the Codice
Mendozino and other historical documents, states that the Chinantec paid tribute to
Moctezuma. He also suggests that by the time the Spanish arrived, Moctezuma had
ceased to exert power over the Chinantec. The extent to which Chinantec were
dominated prior to the Spanish invasion is unknown, but the distribution of the
Chinantec population does not appear to have been changed by Aztec hegemony. The
Sierra was already occupied during the period of Aztec dominance and there is

nothing in the ethnohistorical record to indicate that populations migrated to new
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settlements as a result of coercion.

Lack of archaeological and paleobotanical research precludes analysis of the
development of agriculture and ethnobotanical knowledge in the Chinantla.
Colonization of lands presently occupied by the Chinantec implies empirical
discovery of the properties of some unfamiliar plants, encounter with new
environmental frontiers and selection of cultivars suited to new climatic zones.

At present, our only vague clues to these processes come from historical
linguistics. The reconstruction of proto—languages can corroborate archaeological and
historical hypotheses about the lifestyles of early cultures (Amador H. and Casasa G.
1979:13). By defining the vocabulary that was putatively employed in pre-hispanic
times, linguists may infer which items were a part of the culture when linguistic
diversification began. For example, Amador H. and Casasa G. (1979:15) list several
plant names that can be reconstructed in proto-Otomanguean. Evidence of some of
these cultivated plants are found in the archaeological record and all are widely used
in Mesoamerica at present.

Rensch's reconstruction of 968 vocabulary terms from proto—Chinantec allows
a similar view of Chinantec subsistence culture that dates to at least 1500 years ago.
In table 2.5, I list some terms for plants, animals and technologies that are widely
distributed in Chinantec languages and have been reconstructed in proto-Chinantec.

Valuable information on pre-hispanic agricultural production and payment of
tributes come from the Relaciones, documents written by Spanish priests in the latter
part of the 16th century that describe many aspects of life in indigenous

communities. No Relacion exists for the highland Chinantla, but two such documents



- translated into English
by Bevan
(1938:129~-144) -
describe lowland areas
not unlike the tropical
humid zone of Santiago
Comaltepec. The
Relacion of Usila, a
community that still
exists to the northeast of
Comaltepec, relates that

the tribute paid to
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Botany Zoology Technology
agave coati basket

anona iguana clear land
avocado mojarra fish cleared brush
beans monkey clay griddle
cacao rabbit cook

chayote shrimp hammock bridge
chile tapir grinding stone
edible tuber turkey ladder
firewood etc. medicine
gourd woven mat
incense etc.

maize

papaya

pine

pineapple

prickly pear

reed

squash

zapote

etc.

Table 2.5. English glosses of some botanical, zoological, and
technological terms reconstructed in proto—Chinantec (Rensch

1989).

Moctezuma's regional Governor in Tuxtepec and to a native cacique or local leader,

consisted of "... much cocoa, cotton, corn, red peppers, kidney beans, cotton cloth,

straw mats and all kinds of native fruits". It also mentions several rituals imposed by

the Aztec on the Chinantec which included human sacrifice, offerings of 'copal and

other fragrant odors', fasting and penance by dressing in chichicastli or urticaceous

leaves." Regarding plants in the native diet, the Relacion suggests continuity from

pre-hispanic times to the 16th century: "...they ate what they eat now; namely com,

kidney beans, guacamotes, red peppers and also many types of fruit found in the

region”. Two crops of corn were harvested every year and plantations of cotton and

cocoa were found along rivers (ibid 1938:131-133).

The Relacion of Chinantla, a town that existed somewhere north of
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Comaltepec, perhaps near the present day location of Valle Nacional, paints a similar
picture of the role of plants in subsistence and tribute. The regional leader received
"cocoa, com, ... kidney beans, gourds and other edible vegetables and [villagers]
gave their personal services in sowing his fields and clearing his peanut plantations”.
Ritual fasting was also imposed by the Aztecs. The Relacion mentions that rubber-
tree resin was chewed to endure the hunger. Description of the pre-hispanic diet
adds a few plants to those found in the Usila account: "They ate bread made of corn
[and?] of two kinds of sweet potoatoe, one of which is called guacamote...[t]he other
is called pusquavcamote and from this they make tortillas. {They also ate} red
peppers, kidney beans ... They drank {chocolate made from} ground cocoa and
jocopogole which is {made from} corn dough and the ground stone of the mammee.
They make wine from a pineapple which resembles the Castillian pineapple and also
make a wine from mammee" (ibid 1938:138-139). These plants and methods of food
preparation are still found today in the Oaxaca Valley and mountains.

2) Spanish contact, encomiendas and epidemics (1520 - 1599)

The Chinantec were probably contacted by the Spaniards soon after the
landing of Herndn Cortés in 1519, with initial exploration of the Chinantla for
mineral wealth beginning as early as 1520. Spanish contact had a broad impact on
the Chinantec's relationship to the natural environment since it predicated the
epidemics that greatly reduced the indigenous population, the forced relocation of
human settlements and the introduction of new plant species.

The Relaciones document some of these changes. Concerning introduced

illnesses, the Usila document relates, "The old natives say that when the Marquis
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came ... there fell upon them a great pestilence of which a great number died; that
when this pestilence had spent itself there came a great famine among the Indians by
which they were practically annihilated” (Bevan 1938:130). This was apparently in
contrast to their life in prehispanic times: "They said that formerly they lived longer,
because they did not experience nor did they know of sickness other than chills and
fevers; that after the Spaniards came, they were given to diseases of the bowels and
to small pox, of which some of them died; and that they neither know or understand
what is the cause” (ibid 1938:132). The Relacién de Chinantla suggests similar
widespread mortality from new diseases (ibid 1938:139).

Population decline was dramatic ~ the Chinantla document suggests a
decrease from 100,000 fighting men to about 1000 and the Relacion of Usila states
that only 400 Indians were left from an original population of 16,000 (1938:52).
Although such figures are approximate, they suggest that the population may have
been reduced to 90% of its original number, similar to the percentage documented
for some other regions of Mexico. Since some aspects of ethnobotanical knowledge
were probably restricted to local curers or curanderos, some communities may have
been left with only a rudimentary repertoire of common household remedies when
knowledgeable medicine men died.

'Knowledge drift' or catastrophic loss of ethnobotanical lore may be reflected
in the Relaciones by the different answers that were given to questions about health
and the use of medicinal plants. In the case of Usila, the Relacion states that "there
exist in this province herbs with which the natives treat fevers, chills, intestinal

troubles and knife wounds: also herbs to counteract the poison when they are bitten
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by snakes and other reptiles and many other herbs for the many diseases whose
names they do not know in the Mexican or Castillian languages" (ibid 1938:133).

In Chinantla, there would appear to be an absence of knowledge about
curative herbs, "... in this province there is sarsaparilla. The Indians do not make use
of it as medicine nor do they have any medicines. Even when two {persons} are
living in one house and one falls ill, they give him no treatment” (ibid 1938:142).
Although this may be related to contrasting levels of knowledge in the two zones, it
is more likely a cause of differing degrees of interest or skills among the Spanish
who conducted interviews for the Relaciones in various regions, or the openness of
local people.

A major loss of ethnobotanical knowledge due to drastic population reduction
remains speculative, but changes in the management of the local environment are
better documented. Bevan points out that after the epidemics, famine was common
since villagers were too few in number to control the vigorous tropical vegetation
and cultivate the land. The Chinantla Relacién gives an idea of the change in the
management of the environment after the arrival of the Spanish:

"[The Chinantec] live less long and have more illness than formerly
because the country was then more thickly populated with Indians who
cultivated and tilled the land and cleared the jungle. At the present time there
are great jungles and forests which make all the region wild, swampy and
unhealthy. The Indians being so few and scattered over more than fifty leagues
of territory and the region being damp and rainy since it rains eight months in

the year, they are not able to clear the ground so that the winds play over it
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and dry it as of old.” (ibid 1938:139).

Another historical event that had an impact on folk biological knowledge was
the introduction of new plant and animal species to the Chinantla. The Relaciones
imply that a few non-native food plants — bananas, peanuts and yams ~ were
introduced before the arrival of the Spanish. Similarly, some medicinal herbs and
healing practices were probably borrowed from the Aztec, as is indicated in the
Chinantla document, which states that the Chinantec "... have adopted a remedy used
by the Mexicans, which consists in inhaling smoke from the pugquietl, a hollow stick
of bamboo, which they filled half full with henbane, named by the natives pigietl and
with balsam" (ibid 1938:140). The Spanish introduced several food plants that were
quickly integrated into Chinantec agriculture. These included citrus fruits - lemons,
oranges, limes and shandys - as well as small vegetable and fruit crops such as
radishes, lettuce, cabbage, cucumbers and melons (ibid 1938:133). There is no
documentation of the early arrival of non-native medicinal and omamental plants
found in the highland Chinantla today, but it is probable that these were introduced
gradually throughout the colonial and later periods.

The relocation of the Chinantec to different ecological zones must have had a
great impact on local environmental knowledge. At first, the Spaniards forced
Chinantec laborers to move from hot, tropical regions to gold—producing areas of the
cool mountains. Later, in order to control the economic production and oversee the
religious conversion of the Indians, the Spanish began to impose political boundaries
and to move entire communities.

A few years after contact with the Spanish, the Sierra Norte was split into



59

encomiendas. The local people that lived in these territories had to render part of
their production and wealth to an appointed Spanish overlord. With disregard for
ethnic boundaries, the Spanish divided the highland Chinantla into two encomiendas,
both of which were primarily Zapotec. Some highland Chinantec settlements were
included in the encomienda of Tecuicuilco, while other towns were placed in the
encomienda of Atlatlauca. These territories may have been based on ecological and
agricultural production zones, because the Tecuicuilco encomienda would have
formed a unit of primarily temperate conifer-oak forested villages, while the
Atlatlauca encomienda would have been primarily restricted to the tropical deciduous
forest and woodlands along the edge of the Cailada. Historical documents do not
reveal if there was increased contact between the Zapotec and Chinantec as a result
of the imposed boundaries, nor do we find evidence for exchange of ethnobotanical
knowledge, domesticated food plants cultivars or wild food and medicinal plants
between the two ethnolinguistic groups.

3) Congregation and Crown administration (1599 - 1810)

There is evidence that the Chinantec were eager to maintain their cultural
identity, struggling to separate themselves from the neighboring Zapotec.

Towards the end of the 16th century, the Spanish Crown ordered that
dispersed villages and ranches be forcibly united into congregations — centralized
communities that were to facilitate the religious indoctrination and political
administration of Indian subjects. The first plan for the Sierra Norte called for the
Chinantec to be incorporated into a Zapotec-speaking congregation centered around

San Pablo Macuiltianguis. After the Chinantec protested, Crown officials approved a
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Historical Name Climate Forest Current Name Present
Status
Yoloxinequilla TED POF San Pedro Yolox MUN
Quiotepec TED POF San Juan Quiotepec MUN
Chinatepec TED POF Santiago Comaltepec MUN
Chichjcazapa TRH TEF ? RCH?
Llagas CLD CNF San Francisco de las Llagas AGA
Malinaltepec TRD TDF San Miguel Maninaltepec AGA
Tamazulapa TRH TEF ? RCH?
Cuasimulco TRH TEF Cuasimulco AGA
Nieves CLD CNF San Martin Nieves AGA
San Martin TRH TEF San Martin Soyalapa AGA

Table 2.6. Climate, current name and present status of 16th century settlements putatively congregated to
form Santiago Chinantepeque (presently Santiago Comaltepec). Climate Codes: CLD = Cold, TED =
Temperate dry, TRD = Tropical Dry, TRH = Tropical Humid; Forest Type Codes: CNF = Conifer Forest,
POF = Pine-Oak Forest, TDF = Tropical Deciduous Forest, TEF = Tropical Evergreen Forest, Status
Codes: AGA = Agencia MUN = Municipality, RCH = Ranch.

separate community on the border of Zapotec country not far from Macuiltianguis
(Cline 1955).

After the end of the rainy season in 1603, the future inhabitants of the
community began to clear the site and construct religious and civil buildings. Nearly
300 people - 88 married couples, 27 unmarried adults and 94 children ~ were
relocated. According to Cline, they had come from nine communities: [San Pedro]
Yoloxinequilla, [San Juan] Quiotepec, [Santiago] Chinatepec, San Juan Chichicazapa,
[San Francisco de las] Llagas, [San Miguel] Malinaltepec, [San Martin] Nieves,
Tamazulapa, Cuasimulco and San Martin Soyalapa. The original locations of these
communities are reconstructed in a map drawn by Cline, allowing us to infer the
climatic and vegetational zones from which these diverse Chinantecs embarked (table
2.6). The resulting congregation must have been a composite of Chinantecs speaking
different dialects and accustomed to subsisting in ranches dispersed in distinct

ecological zones.
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After being forced to destroy their old villages, these Chinantec were
forbidden to return to their original settlements unless given permission from Crown
civil and religious authorities. Once settled in their new community, the Chinantec
were granted agricultural plots location on which they were to raise subsistence
crops.

In a published account by a resident of Comaltepec, we find a similar version
of the congregation. Lépez Hernandez (1982) states that the community was founded
by Don Alonso de Quir6z, who brought together the small villages of Tamazulapan,
Chichicazapam and Yolox to form a new community called Santiago de los Y6los
Xiquimila, which soon changed its name to Santiago Chinantepeque de los Y6los
Xiquimila. Buildings and religious artifacts from the original settlements were
bumned.

After an unspecified time, the original inhabitants of Yolox returned to the
site of their initial village, leaving the rest of the Chinantec in the relocated site.
Today the two communities, San Pedro Yolox and Santiago Comaltepec, are several
kilometers distant. Lopez Herndndez states that soon after becoming established,
Santiago Comaltepec received a title that defined the boundaries of its communal
lands as granted by the Crown. These lands, which range from tropical to temperate
zones just like the original congregated communities, are delimited by a series of
traditional geographical boundaries formalized by a Presidential Resolution in 1953.

We can assume that the congregation of Santiago Chinantepeque brought
together Chinantecs who had a repertoire of ecological knowledge, cultivated plants

and subsistence strategies derived from the diverse ecological zones represented in
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the newly formed community. In the absence of historical records, we can only
speculate whether or not this cultural interaction gave rise to a broader, hybrid
classification system that incorporated plants and categories known by different
segments of the population. The potential enrichment of indigenous botanical lore
may have facilitated the management of the diverse environment which the
Chinantec inhabited.

The current day location of municipalities, agencias and ranches points to a
historical process of Chinantec recolonization of territories once occupied by pre-
Congregation settlements. Despite the prohibition by Crown officials on rebuilding
old hamlets, the Chinantecs would probably have sought access — either openly or
covertly — to the natural resources in the various ecological zones on their traditional
lands.

This process of recolonization may have begun soon after Congregation and
probably continued through independence. The 17th and 18th centuries were
apparently periods of demographic growth as the indigenous population recovered
from the initial onslaught of epidemics, famine and forced relocation. Fragmentation
of congregated communities likely commenced as the population grew, as conflicts
arose between formerly distinct communities and as villagers emigrated to distinct
ecological zones in search of agricultural lands suited to the cultivation of diverse
crops. Despite the stated prohibition on resurrecting old settlements, at least part of
this migration can be explained by Chinantec seeking to retumn to their original lands
and familiar productive activities. Little else is known about this period perhaps

because, as Weitlaner and Cline (1969:523) suggest, many factors "relegated the
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Chinantla to a marginal position in colonial days".
4) Economic Integration (19th century)

As the hegemony of the Spanish crown slipped away in the 19th century, the
economic specialization of different ethnic regions became increasingly refined. The
Chinantec, who had access to a broad range of ecological niches and associated
cultural traditions, achieved a broad range of specializations. They produced small
amounts of cochineal and temperate cash crops, worked a silver and lead mine,
supplied tropical produce to Zapotec neighbors and transported goods across the
rugged continental divide. In spite of the variety of products that the Chinantla
yielded, none was the basis for accumulation of significant wealth. Nonetheless, this
diversity of goods and services provided continuity in the local economy, softening
the ups—and~downs experienced in the economically-specialized subregions of the
Sierra (Frey n.d.:9-11).

This condition strengthened the flexible economic strategy by which the
Sierra Chinantec adapted to variable market conditions - a strategy based on the
oscillation between subsistence and commercial production and the back—-and-forth
movement between the climatic zones of the highland Chinantla. When there was a
boom in the Zapotec mining towns to the south, the Chinantec increased production
and export of wheat, cattle and other goods from the dry tropical zone. When coffee
was introduced and promised a good market price, they shifted to the montane cloud
forest where the climate was adequate for coffee production. When external demand
for agricultural goods dropped, they fell back on subsistence production in the

cabecera and ranches. From the 1800s up until today, these market conditions guided
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the Chinantec's management of the natural environment and their exploitation of the
diverse ecological zones in their community.

Frey characterizes the economic situation of several 19th century periods and
suggests how each affected the highland Chinantec. In the first half of the century,
the Sierra economy was dominated by subsistence agriculture and the regionally-
specialized production of goods for local and world markets. The Chinantec zone
was the least specialized, given its access to diverse ecological zones. Frey suggests
that a decreasing production of cochineal and limited holdings of cattle resulted in a
shift from tropical dry to tropical humid lands, where the corn harvest was more
bountiful and sugarcane cultivation provided raw sugar (panela) for sale in regional
markets.

Towards the middle of the century, further shrinking of labor—intensive cotton
and cochineal production produced a shift towards greater subsistence production and
increased pressure on land. This tendency was particularly strong in the Chinantla,
which was distant from the remaining commercial enterprise of the Sierra - the gold
and silver mines of southern Sierra Zapotec villages. The Chinantec appear to have
reacted in diverse ways. Some migrated outside of the area to find work, others
braved tropical diseases and animals to cultivate the land in humid-zone ranches,
while still others dedicated themselves to cattle-raising and dry—zone farming.

The rise of Porfirio Diaz to power in the 1870s set the stage for new
commercial enterprises. Mining boomed and regional power bosses brought textile
mills and coffee to the Sierra Norte. With new tobacco plantations in the Gulf

Lowlands, and a recently constructed rail line in the Oaxaca Valley, commercial
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traffic along the dirt trails of the Sierra increased. The Chinantec followed the
economic expansion, introducing coffee~growing to the little exploited temperate
humid zone, engaging in trade along the Camino Real from Oaxaca to Valle
Nacional and producing cattle and grains on dry lands to supply the mining centers
of the southern Sierra.

5) Revolution and National Development (20th century)

The Sierra had a curious role in the rising tide of sentiments against Porfirio
Diaz that culminated in the revolutionary period of 1910 - 1917. The penury of
lowland haciendas just to the north apparently did not affect the serranos. They still
held control over their communal lands and were not forced to work under the near
slavery conditions common in the Gulf lowlands and other areas (Turner 1967). In
addition, the political bosses of the Sierra benefitted from their alliance with Diaz,
who had begun his career in northern Oaxaca (Waterbury 1975).

When the revolution began, most Sierra villages sided with the conservative
forces of Carranza. Many battles were waged in the Sierra and often the battlelines
were drawn along the boundaries of villages which had long been in conflict over
lands. Other serranos followed the war to other fronts and some villages, like
Santiago Comaltepec, lost numerous men in the fighting.

The goals of the revolution — and in particular the restoration of communal
lands - were not realized until well after the fighting stopped. Many reforms were
not carried out until the 1930s, when Cardenas was elected president.

As national development was spurred in the 1950s, the economic changes in

the Gulf coastal plain began to have an impact on the Chinantec communities of the
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Sierra Norte (Villa Rojas 1948). Even before commercial production lapsed in the
Sierra during the Revolution, some Chinantec migrated to the lowlands in search of
work on tobacco plantations and some occasionally made temporary visits to the
lowlands to work as agricultural laborers. With the advent of the pulp mill, private
and government-operated companies began to construct roads into the mountains,
obtaining access to pine forests and isolated communities. With augmented
communication came an increase in national health, educational and agricultural
programs. Sierra peasants began to dedicate more time to two activities, logging and
coffee-growing. The resulting production, marketed primarily through the major
cities of the Oaxacan coastal plain, Valle Nacional and Tuxtepec, brought Sierra
people into increasing contact with urban areas and non-indigenous people. At
present, temporary and permanent migration to urban centers of Mexico and the
United States is exercising ever greater impact on highland Chinantec communities.
Santiago Comaltepec ~ A Highland Chinantec Village

Santiago Comaltepec is a highland Chinantec municipality situated in the
northern part of Ixtlan district. It extends across nearly 200 square kilometers of
territory divided between communal lands and private property. Present-day
settlements in Comaltepec range in size from ranches of several families to the head
village of over one thousand people. The communities are distributed along the
territorial extension of the municipality, spanning a 45-kilometer elevational and
ecological gradient.

Lands within the municipality, including those of two agencias de policia,

add up to 184 km?. Chuparrosa, a rancherla, includes 9 km?, and Soledad Tectitlan,
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an agencia municipal, adds another 5 km?. The 1990 census counted 993 males and
979 females, giving a total of 1972 residents living in 364 households. Based on
these figures, there are an estimated average of 5.4 persons per household and a
population density of 9.7 people per km?. Approximately 42 km” of agricultural lands
are available in the community, equaling an average of some 1.4 hectares per person
or 7.6 hectares per family.

1125 of these inhabitants live in the head community of Santiago Comaltepec,
accounting for 57% of the municipal population. This cabecera is centered in a
panhandle that corresponds to the western portion of the municipality and is
separated from the eastern humid forests by Cerro Pel6n, Cerro Humo Chico and
other tall mountain peaks that rise above 3000 meters.

Two other communities are found on this dry, western side — Chuparrosa, a
hot country ranch that was purchased from a nearby Zapotec community, and
Soledad Tectitldn, an agencia municipal whose residents speak a different dialect of
Chinantec and are effectively independent from Comaltepec municipal affairs.
Chuparrosa has a semi-permanent population of some twenty families, while
Tectitldn has 276 permanent residents.

Two agencias de policia, La Esperanza and Soyalapan, account for most of
the population of the extensive eastern portion of the municipality. Medium-sized
ranches such as Puerto Eligio and Vista Hermosa are found along the side of the
paved highway that winds through the wet country. In addition, many small ranches
inhabited by one to several families are located 2 - 6 kilometers off the road along

dirt paths. Part of the population moves back and forth between these humid-zone
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Community Number of  Total Number Number of

households  Population of Men  Women
Municipality 364 1972 993 979
Comaltepec 214 1125 573 552
Rancho Cerro Redondo 4 4 14 10
La Esperanza 41 273 129 144
Rancho Aguacatal 3 11 7 4
Rancho Mamey 6 25 12 13
Puerto Antonio 4 19 11 8
Puerto Eligio 8 24 10 14
Soyalapam 28 159 78 81
Tectitlan 49 276 137 139
Rancho Trucha 4 16 9 7
Rancho El Relampago 1 7 n/a n/a
Vista Hermosa 1 11 n/a n/a
Humo Chico 1 2 n/a n/a
Table 2.7. Characterization of number of households, total population and
number of men and women in the various communities of Comaltepec
municipality according to the 1990 census.

settlements and the cabecera, making it difficult to pinpoint the exact number of
permanent residents. Table 2.7 summarizes population figures from the 1990 census
for the various settlements in the municipality of Santiago Comaltepec.

These various settlements are spread along the territorial extension,
elevational gradient and ecological zones of the municipality. Soyalapan is found at
200 meters above sea level and other humid zone communities are stepping stones to
increasingly higher elevations - Puerto Eligio at 700 meters, Metates at 800, Vista
Hermosa at 1500 and La Esperanza at 1600. There is a large uninhabited zone that
begins at 1600 meters above sea level on the humid side of the sierra. It rises to
3100 meters on the crest of the mountain chain and extends down to 2100 meters in
the rain—~protected southern slopes.

The dry zone of the municipality is smaller in extension than the wet zone.

The lands around Comaltepec (2100 meters) descend gradually to Chuparrosa (1800
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meters) and Tectitldn (1700 meters) and finally arrive to the banks of the Rio
Grande, some 1300 meters above sea level.

Nearly half of the families in Comaltepec divide their time between the dry
zone and the humid zone. Another quarter live permanently in the humid zone and
the remaining quarter reside in the municipal seat, cultivating lands in the dry zone.
There is some accumulation of private land. Half of the men have some private
holdings and 13% own plots of 1 hectare or more. All village members have access
to communal agricultural land, which can be cultivated by anyone who chooses to

clear and maintain plots that are not currently in use by another individual.

Some )
Year Monolingual Bilingual
elderly 1930 614 (82.2%) 133 (17.8%)
T 1940 680 (70.1% 278 (29.9%
individuals are (70.1%) (29.9%)
1950 0" (0%) 1238" (100%)
monolingual 1960 465 (34.7%) 877 (65.3%)
Chinantec- 1970 w/a n/a
1980 327 (19.4%) 1361 (80.6%)
speakers, but 1990 145 (9.0%) 1465 (91.0%)
most residents Table 2.8. Number of monolingual (Chinantec) and bilingual
(Chinantec & Spanish) inhabitants in Santiago Comaltepec. The
. . figures do not include children under 5 years old and exclude a
are proficient in small number of people 5 years and older who did not indicate
. language ability or who spoke only Spanish at the time of the
both Chinantec interview. “The data from 1950 may be inaccurate.

and Spanish. The 1990 census reports that 91% of the population over 5 years old is
bilingual. The percentage of bilingual speakers has been increasing rapidly since
1930 (table 2.8).

There is both a primary and a secondary school in the head village and

primary schools in some of the hamlets. Almost all children and young aduits read
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and write Spanish. Foreign linguists (Anderson 1989) have developed a writing for
the local dialect of the complex Chinantec language, but few villagers are proficient
in its use.

Migration to the United States started to become a major element of the
productive activities of the Comaltepec Chinantec in the 1980s, stimulated by the
neighboring Zapotec Indians who act as guides to the border and middlemen for the
illegal crossing. At present, over 20% of the inhabitants has stayed in California for
periods ranging from a few months to a several years. Many Comaltepec Chinantec
have settled down permanently in Mexico City or Oaxaca City, but few reside
permanently in the United States.

Accurate figures for rates of population change in the municipality are hard to
attain because of the dispersion of its settlements and the varying rate of migration
over the past few decades. The community started with approximately 300
inhabitants congregated from nine Chinantec communities. A major part of the
population apparently left to return to San Pedro Yolox, perhaps leaving Comaltepec
with fewer than two hundred residents in the colonial period. Mexican national
census data indicate that the population had grown to 755 people by 1930, to 1240
by 1950, to 1836 by 1970 and to 2096 by 1980 (Stebbins 1984; Weitlaner and Cline
1969). Given the new propensity of the Chinantec to migrate to the United in
moderate numbers, there is apparently no net population growth — and perhaps a
small decrease in inhabitants ~ at the current time. The 1990 census figure of 1972
inhabitants implies that there has been a drop of 124 people over the last ten years.

There are no protected areas within the municipal limits, but some community
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members have proposed an ecological reserve — perhaps declared jointly with a
neighboring Zapotec community — that would cover a portion of the community's
cloud forest. Village authorities are enacting changes in the municipal laws that
would allow greater communal control over natural resources and would set the legal
base for creating protected zones. A local non—~profit group has been working with
Comaltepec and neighboring Chinantec and Zapotec communities to explore a
proposed protected area — the Sierra de Cuasimulco - that includes pine-oak, cloud
and lowland forests.

Large-scale exploitation of pine forests by a lowland pulp mill occurred in
the 1960s and 1970s, leading to the construction of many major roads, including a
paved highway that runs the length of the municipality. Since the end of the 25~year
forestry concession in 1981, this exploitation has given away to management by a
community forestry brigade. A major forest fire claimed many hectares of pine forest
in 1983 and the brigade has since harvested most of the scorched trees, selling the
wood to a pulp mill in lowland Oaxaca. A large area of cloud forest is potentially
endangered by a major dam on the Soyalapam River that the federal power company
is said to be planning. There is no significant extractivism, nature tourism or
bioprospecting in the area, although all have been mentioned as possible elements of
an overall land management strategy.
Comaltepec Chinantec and their Natural Environment

Early ethnographers of the Chinantec, such as Frederick Starr and Bernard
Bevan, subscribed to the theory that the environment had an overwhelming impact on

culture, an idea that was common among practitioners of ethnographic particularism
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and functionalism.

Starr (1900:69), the first ethnographer to set foot in the northem Sierra of
Oaxaca, described the vegetation and climate of the Chinantec in the following
terms:

"The Chinantla, in scenery, is one of the most beautiful parts of
mountainous Mexico. The great mountains, clad usually with magnificent
forests, the trees of which are loaded with bromelias, orchids and other aerial
or parasitic plants and the vast valleys are wonderfully bold and varied. The
climate, however, is disagreeable; there is practically no dry season and chilly
and drenching rains, dismal fogs and settling clouds frequently shut out the
attractive scenery".

Bevan (1938:10) agrees with this picture of the environment and goes on to
paint a desperate portrait of Chinantec subsistence:

"... the climate and vegetation have exercised a more predominant effect
on the life of the natives than can be true for almost any other tribe in Mexico.
The Chinantec is bound down to his surroundings, fighting for his very
existence and fighting no human adversary but a wild forest whose strength is
continuously fortified by the almost incessant rains. These cause the growth not
only of the beautiful trees and flowers but a greedy tangle of undergrowth
spreading mercilessly over trees and land and against which the unfortunate
Chinantec must wage unceasing war to cultivate his food-bearing crops."

The ecological knowledge of the inhabitants of Santiago Comaltepec belies

this portrayal. The Comaltepec Chinantec and their highland neighbors have a
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lifestyle based on access to a diversity of ecological zones. As part of their basic
strategy to adapt to the extremes of the environment, they classify not only individual
plants and animals, but also many other aspects of the living and non-living parts of
natural habitats. For the Chinantec, pristine forests and agricultural fields form part
of a single ecological system, because the areas they cultivate are one stage in the
complex succession of plant communities on both the dry and humid side of the
Sierra. Subsistence production begins in cultivated fields and extends deep into local
forests where the Chinantec find plants and animals to supplement their diet, health
care and rituals.

The Chinantec's detailed knowledge of the local environment is codified in a
system of classification that recognizes different soils, climatic zones, successional
stages and seasons (Martin 1993). Just as plants are grouped into life-form, generic
and specific classes, these ecological concepts are assigned to a series of ranked
categories. These indicate the unity that the Chinantec see between agriculture,
forests, soils and climate. For example, the term g*60" is used to express both
«climate» and «soil», much in the same way that Spanish-speaking peasants employ
the word tierra (i.e. tierra negra is «black soil» but tierra caliente is translated as
«hot country»). The classifier jee? (literally «within» or «inside») may used to
characterize both cultivated fields and forests; ranches, for example, are referred to as
je B inside the wild», mature secondary forests are jee ‘ma" «inside trees» and
a cornfield is jee*” k”i4" «inside corn plants». This unity is also reflected in the
ecological knowledge that forms a part of each named plant category. The Chinantec

link each plant to a certain range of soil types, climates, successional stages and
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seasons of the year. This perception of the local environment allows them to know
when and where resources are available and as such forms an integral part of their
subsistence strategy. In chapter 6, I will retum to the ecological categories that I
discuss below to illustrate the interrelationship between plant categories and the
classification of other aspects of the local environment.
Climate

When speaking in Spanish about climate types, the Chinantec refer to the
system of three cropping zones commonly recognized by Mexican peasants. These
vertical zones are characterized by elevation and temperature and only secondarily by
rainfall. Most of the municipal territory is in tierra caliente, which can range from
sea level to over 2000 meters and is suitable country for cattle-raising and
cultivation of sugar cane, wheat, bananas and citrus fruits. Tierra templada, which
surrounds the municipal seat of Comaltepec, covers a small area that lies above hot
country at between 1500 and 2200 meters above sea level. It is the best zone for
cultivation of corn, beans and squash, especially where rainfall is sufficient for two
corn crops per year. Because of the cool temperatures and absence of killing frosts, it
is also the zone of coffee production where humidity permits. Tierra fria begins at
over 2200 meters above sea level and extends to the 3000+ meter peaks that divide
the municipality into dry and humid sides. This cold country is suited to the
cultivation of hardy legumes such as peas and fava beans, as well as some varieties
of comn.

The classification of climates in Chinantec is more complex, taking into

account precipitation, temperature, elevation and suitability for different types of
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agricultural production. Five categories are recognized. From Soyalapan to Metates,
the climate is hot and humid (g"do™ ginée*), appropriate for citrus crops, bananas,
chilies and cattle~raising. Vista Hermosa and La Esperanza are in wet country
(g"do"™ 'ojm4™), at the upper elevational limits for coffee cultivation. Above these
two communities lies a cloud forest containing Cedrela, Oreomunnea, Swietenia and
other unexploited cloud forest hardwoods. The cold zone (g"60™ g"i'") divides the
humid and dry sides of the municipality and characterizes the extensive pine forests
that yield large quantities of timber. A small area of temperate, dry country (g"do iLH
kiwu") surrounds Comaltepec, providing a healthy climate in which to reside and one
suited to cultivation of subsistence crops. Chuparrosa and several abandoned ranches
below Comaltepec are located in the hot zone (g¥do "L o1i™), where wheat can be
planted in the fall months and where the rainy summertime often yields a good
harvest of beans and corn. This was formerly area of the cochineal production and
cattle raising, activities which are still carried out on a small scale. Different varieties
of corn are available for cultivation in these diverse zones, making subsistence
cropping a common element in all parts of the municipality.

The Chinantec climate zones correlate well with rainfall, temperature,
vegetation and elevational patterns in the community. Precipitation steadily increases
from Chuparrosa to Soyalapan. The heavy rainfall on the humid side of the Sierra,
spread over 8 — 10 months, allows for two or occasionally three corn crops per year
(called in local Spanish temporal, tonamil and aventurero).

On the dry side, where the heaviest rain falls over a period of 5 ~ 6 months,

one annual corn crop (temporal) is usually guaranteed in the fields around
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Comaltepec and, if rains start by June, also in Chuparrosa. The temperature is hottest
at the low elevations around Soyalapam, moderate in the wet country around La
Esperanza and the dry country of Chuparrosa, increasingly cooler around Comaltepec

and cold on Cerro Pelon and other high peaks.

Climate Type Precipitation Temperature  Elevation Forest Type
Range (mm/yr)  Range (°C) Range (m)
grdo"™ gl 800~1300 16-21 1000-2300  Tropical
«hot, dry land» Deciduous
g0 kinn" 1300-2000 15-18 1600-2200 Pine - Oak
«temperate land»
gréo™ gnit 2000~2700 9-14 2200-3200  Evergreen
«cold land» Coniferous
gréo™™ ‘ojm + 2700-3200 16-20 1000-2200 Montane
«wet land» Cloud
grdo™ ginée" 3200~3700 21-25 100~1000  Tropical
«hot, humid land» Evergreen
Table 2.9. Comaltepec Chinantec climate zones and their cormrelation to precipitation,
temperature range, elevation range and vegetation type.

The climate types roughly overlap the distribution of the five forest types
represented in Comaltepec and described in Chapter 1. Secondary associations of
tropical deciduous forest are found along the Rio Grande and in adjacent areas of
hot, dry climate including Chuparrosa. Primary and secondary pine-oak forests are
dominate the temperate dry climate zone near Comaltepec but also reach into high-
elevation humid zones. Well preserved montane cloud forest is found above La
Esperanza and associated secondary formations at lower elevations of «wet country».
Remnants of primary tropical evergreen forest mix with diverse stages of secondary
growth from Metates to the Soyalapan River. The correlation between the Chinantec

climate zones and precipitation, temperature, elevation and vegetation are
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summarized in table 2.9.

Ecological Succession

Among the
Iug‘w
Chinantec, «primary
forest»
cultivation is seen glec
. idden
as one stage in a field»
jee™ 'mat
cyclical process of «mature
secondary
. forest» Jee”!
cc010g1cal «cultivated
field»
succession. In the
dry zones, «primary ué™ rg™ giehiing"
«young «fallow
, second field»
forest» ('ngé™) foresty
may be cut and mii it
«shrubland»

burned to prepare a
Figure 2.3. Chinantec conception and management of

ecological succession in the dry zomes.

«swidden» (giee")

which, when

planted, becomes a «cultivated field» (jee). «Cultivated fields» can be of three
types — «cornfields», usually including intercropped beans and squash (fee k* i),
«beanfields» (jee*” jnus") and, in the hottest areas, «wheatfields» (jee™ k*#“ iee").
After 2 - 5 years of cultivation, the fields are left «fallow» (giehiing") for a period
of 3 - 7 years, during which time they convert to «shrubland» (‘m++ "™ fii* -
literally «thin secondary forest»). If left undisturbed, the shrubland is succeeded after
7 -15 years by «young secondary forest» ('ué* ré"*) and eventually by «mature

secondary forest» (jee™? 'ma"), perhaps 20 - 50 years after fallowing. Depending on
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rainfall and elevation, secondary forest may be dominated by «pines» (méi™
ki), «oaks» ('mé" ‘mayiu™) or «thomy Leguminosae» (‘m#"Y ‘matéo™).
The Chinantec assume that mature forest eventually reverts to «primary forest», but
say that they have not observed the process. The various stages of ecological
succession are illustrated in figure 2.3.

Although swiddens prepared from forested sites produce higher crop yields,
such sites are now distant from the village center. Clearing a primary or advanced
secondary forest is also time-consuming and for these reasons dry zone farmers
prefer to maintain their agricultural fields in early stages of ecological succession.

In the humid zones, the same 'basic cycle of ecological succession is observed
but there is a greater diversity of primary forests, cultivated fields and secondary
associations. Primary forest may be of three types — impenetrable (mé'L 'gaang’,
literally «imposing mountain»), typical ('ngé™) and open ('ngd™ ji#™ literally
«slender primary forest»). As in the dry zone, the «swidden» is referred to as giee"
and «cultivated fields» are classified as one of many types of jee™”, most commonly
planted with coffee (jee™ ‘macafée™?), bananas (jee™ 'matoo®), com (jee™ k*é+"),
sugar cane (jee™! k”Aif), tepejilote palms (jee™ 'mali™®) or chilies (jee"” 'ma’'du®).

When yields drop and swiddens are abandoned after 3 - 5 years of
cultivation, the forest reverts directly to «shrubland» ('m##™¥ tii*), bypassing the
«fallow field» (giehiing") stage of the dry zones. The «shrubland» is further
classified according to the dominant plants that recolonize the site. There are, for
example, secondary shrub formations dominated by Mimosa albida (méitd

toku™), a weedy medicinal plant that is believed to enrich the soil. Depleted soils
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Figure 2.4. Chinantec conception and management of
ecological succession in the humid zones.

monocots such as Heliconia ('m++ " mosii*) or Canna (‘'mé+"™ moikiu*™).

As small trees and large shrubs begin to replace the ferns, large herbs and
weedy shrubs, the vegetation is characterized as «slender secondary vegetation»
(nu ™ jé+"™). Again, the associations are typed according to the dominant species,
which indicate the fertility of the site. Poorer areas are colonized by communities of

plants such as Vismia mexicana (‘'m+"™H 'manée™) and Hedyosmum mexicanum

(mé+™ ‘macriu™), while more fertile soils support tree clusters dominated by

species such as Liquidambar styraciflua ('m#+"" 'malea™) and Rapanea spp.
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('mé+" 'majli™). When the secondary forest grows, the vegetation begins to return
to a multiple-strata forest composed of trees, shrubs, vines and herbs (nu¥ fii*) and
eventually reaches a stage of «grown~up secondary forest» (nu"™ 'fi"#), which is
characterized by associations of fast—growing large trees such as Lozanella
enantiophylla ('m#"™ 'ma’'luu™) and Heliocarpus spp. (‘'m#+'™ 'maje™). Then
follows «well-rested secondary forest» (nu"* ro"™), such as that composed of
stands of Senna multijuga (‘'m#+™ 'mak”i™), which gives way to «mature
secondary forest» (nu'™ r6"™), exemplified by areas covered by groves of Lauraceae
(‘mé+™ '‘mag” i and tropical Quercus species (‘mé"™ 'ma‘iée” too™).
Completion of the succession is marked by the emergence of «recovered secondary
forest» ('m££™ roo) in which tall tropical trees such as Terminalia, Weinmannia
and Oreomunnea abound. Regeneration of the primary forest types has not been
observed by the Chinantec, but they assume that it could happen many years after
succession begins. The various stages of ecological succession in the humid zone are
illustrated in figure 2.4.

Succession in the humid zones is not a unilineal process, but rather can result
in diverse formations of secondary vegetation in distinct areas. Differences in
dominant species, time of recovery and the size of the secondary forest result from
the diverse microclimatic and soil conditions that give rise to a patchwork of
ecological niches up and down the wet mountains and piedmont.

Clearing a primary forest is an arduous task, but one that pays off initially by
ensuring increased yields and later serves to claim the site for continued cultivation

of cash and subsistence crops. Once this original deforestation is complete, the
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Chinantec rarely abandon the site. Instead of allowing mature secondary forest to
return, they prefer to maintain the plots in early secondary stages by cutting and
burning the vegetation every few years to cultivate subsistence crops, or by planting
perennial cash crops such as coffee and sugar cane.
Soils

The climate classifier g¥do™ is also used to characterize different types of
soils. The soil names can be divided into two sets, those that refer to the color and
texture and those that refer to the quality of the soil for cultivation. The terms are
related — black soil (g"do™ 'ui™) is good soil (g"60™ '0'%), but white sand soil
(g"60™ t60"™ tee") is considered to be poor and eroded (g*do ™ s++#%). The main
soil types are:
1) g¥60™ 'ul™ «black soil» is considered to be the best soil for agriculture, because
it is rich in organic matter, conserves humidity well and may be planted for many
years in succession.
2) g"60™ kuloo*™ «chalky soil» was formerly used for making lime, an important
ingredient in the flattened com breads called tortillas. This type of soil is not
considered suitable for agriculture.
3) g¥60"™ née” «yellow soil» is the most common soil type in Comaltepec and is
considered suitable for agriculture but must be fallowed more often than black soil.
A variety of heavier consistency, g*d0"™ née" te™ («yellow sticky soil»), is not
appropriate for cultivation since it is difficult to plow and work, but it was formerly
used as a material for the local clay pot industry, particularly in the neighboring town

of Quiotepec.
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4) g"60"¥ r¢* «green soil» is an uncommon soil type, apparently restricted to areas
of mineral outwash and little used for agriculture.
5) g"60"™ sii¥ «gravelly soil» is a well-drained soil that is quite poor in nutrients,
making it a marginal soil type for most agricultural purposes.
6) g"60™ tee* «white soil» is a poor quality soil that is not cultivated.
7) g"60™ téo™ «sand soil», found along river banks, is considered to be good for
agriculture since it is nutrient-rich and well-drained, but danger of flooding restricts
its use. The quality changes with soil color. Black is preferred, while yellow and
white soils are considered to be less fertile. These three varieties have Chinantec
names: g“d0"™ téo™ tee* «white sand soil», g"do"# téo™ 'ui™ «black sand soil»
and g"60 ™ téo™ née" «yellow sand soil».
8) g"60"™ ysu* «red soil» is similar to yellow soil in that it is common in the
village and is much used for cultivation, but must be fallowed more often than black
soil.
Human ecological zones in Santiago Comaltepec

The Chinantec have access to a broad range of ecological niches in which
they carry out a variety of subsistence and commercial activities (figure 2.5). In
ranches located in the hot dry zone, wheat is planted in the autumn months and the
rainy summertime often yields a good harvest of beans and corn. This was formerly
an area of cochineal production and cattle raising. A small area of temperate, dry
country surrounds Comaltepec, providing a healthy climate in which to reside and
one suited to cultivation of subsistence crops and fruit trees. The cold zone divides

the humid and dry sides of the municipality and holds reserves of extensive pine
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forests that yield large quantities of commercial timber. The inhabitants of the humid

country dedicate themselves to the cultivation of coffee. In the lowlands, the climate

is hot and humid, appropriate for citrus crops, bananas, chilies and cattle-raising.

Elevation
3000 m
2500 m
2000 m
1500 m
1000 m country»
g760"™ giné
500 m «hot, humid
country»
Om
Walking 75 km 7.5 km 10 km 10 km 10 km
distance
Subsis- cultivation of corn, beans, squash, and chilies; gathering of edible greens, wild fruits,
tence medicinal plants; limited hunting and fishing; firewood collecting; tending home
activities gardens and other activities.
Commer- | cultivation limited pine logging coffee growing | cultivation of
cial acti- | of com, poultry and citrus fruits,
vities beans, and small animal bananas
wheat, raising; store chilies, and
formerly owners sell com; cattle
cattle diverse plant raising
raising and | products
cochineal
production
Figure 2.5. A schematic view of Chinantec human ecological zones.

Different varieties of comn are available for cultivation in these diverse zones,

making subsistence cropping a common element in all parts of the municipality. The
heavy rainfall on the humid side of the Sierra, spread over 8 — 10 months, allows for
two or occasionally three corn crops per year. On the dry side, where the heaviest

rain falls over a period of 5 ~ 6 months, one annual corn crop is usually guaranteed
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in the fields around Comaltepec and, if rains start by June, also in dry, hot ranches.

This range of productive zones has encouraged the formation of a flexible
economic scheme by which the Chinantec adapt to variable market conditions - a
strategy based on the oscillation between subsistence and commercial production and
the back-and-forth movement between the climatic zones of the highland Chinantla.
When there was a boom in the Zapotec mining towns to the south, the Chinantec
increased production and export of wheat, cattle and other goods from the dry
tropical zone. When coffee was introduced and promised a good market price, they
shifted to the montane cloud forest where the climate was adequate. When external
demand for agricultural goods dropped, they fell back on subsistence production in
the cabecera and ranches. From the 1800s up until today, these market conditions
guided the Chinantec's management of the natural environment and their exploitation
of the diverse ecological zones in their community.

The range of productive zones also influences the access that the Chinantec
have to plant resources. As shown in chapter 6, each botanical category is partly
defined by its ecological distribution. The internal migration of the Chinantec from
temperate to hot and dry to humid zones - in response to changing economic
opportunities — has affected their dependence on and use of various food, medicinal

and other useful plants.
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3.The Mixe of the Sierra Norte

Mixe Culture History

The Mixe, who call themselves ayuujk, can be considered one of the peoples
of the Americas without history (Wolf 1982), because relatively little is known about
their past. A rather speculative account of Mixe culture history can be sketched from
published linguistic, historical and ethnographic information on the region (de la
Cerda Silva 1940; Campbell and Kaufman 1976; Kaufman 1963; Kuroda 1984; Lipp
1982, 1991; Nahmad 1965; Sanchez Castro 1952; Schmieder 1930; Wichmann 1991).
Early documentation comes from Dominican missionaries and is based in part on
accounts heard outside the Mixe region (e.g. in neighboring Zapotec villages).
Because missionaries and neighbors often have jaded opinions, the veracity of this
information may be questioned. The remaining historical and ethnographic data is
derived from various anthropologists and travelers who spent short periods of time in
Mixe country. None of these authors carried out much original archival research
(such as that of Cline or Frey for the Chinantec), and it is hard to distinguish
between what is fact and what is folklore in their accounts of the early history of the
Mixe. Some of the linguistic evidence is based on controversial techniques such as
glottochronology. For these reasons, the following reconstruction should be viewed as
tentative and in need of much independent corroboration.

I follow the same general historical outline that I presented in Chapter 2 for
the Chinantec. Throughout this review, and particularly for the prehispanic period, I
also draw upon comparative data from Zoque peoples and what were formerly called

Popoluca communities and are now considered either Zoque or Mixe.
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1) Prehispanic Period (9500 b.c. - 1519 a.d.)

There has been abundant speculation on the origin and early history of the
Mixe people. An unsubstantiated hypothesis that the Mixe migrated from Peru has
been repeatedly cited and has even come to form a part of the folklore in some
indigenous communities (Ballesteros and Rodriguez 1974:121-122; Lipp 1982:10).
Another apocryphal version, improvised by the historian Jose Antonio Gay
(1881:24-28), is that the Mixe were originally from the Slavic part of Europe. Some
anthropologists uncritically recount these versions. Others, including some local
residents, believe that the origin of the Mixes is to be found much closer to their
present home.

While some linguists imagine that Mixe-Zoque forms a distant link between
Caucasian languages of western Asia, and Aymara languages of South America, most
recent studies have been more concerned with its connections to other Mesoamerican
languages and cultures. A widely-discussed hypothesis linking Mixe-Zoque and
Maya was first proposed by McQuown (1942). Fernandez de Miranda et al (1959:57)
calculated that Mixe separated from Maya and from Totonacan approximately 6000
years ago. Wonderly (1949), who presented the first modern study of Mixe-Zoque
linguistic classification, questioned this idea and suggested that there is little
possibility of carrying out a systematic reconstruction when the putative relationship
between two languages groups is so distant.

Despite this caveat, speculation on distant genetic relationships between
languages and broad classification of linguistic systems has continued. Veogelin and

Voegelin (1977:231) placed Mixe in the Penutium phylum - a grouping in their
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classification of the world's languages - following Freeland's (1931) earlier proposal.
Witkowski and Brown (1978, 1981) and Brown and Witkowski (1979) expanded on
McQuown's hypothesis, including Mayan-Zogquean (or Macro—Mayan) together with
Totonac-Tepehua languages in a broad phylum which they call Mesoamerican. This
proposal has in tumn been criticized by Campbell and Kaufman (1980, 1983), who
question the methods used to establish distant genetic relationships between
languages.

Campbell and Kaufman (1976) had earlier proposed a controversial hypothesis
of Mixe culture history which stresses an independent origin in the lowlands along
the Gulf Coast of Mexico. They suggest that the Olmecs — who are recognized in the
archeological record since 1300 B.C. and who achieved cultural dominance in parts
of Mesoamerica between 800 B.C. to 400 B.C. - were Mixe-Zoque speakers. They
present three tentative lines of evidence: 1) the geographical range of prehispanic and
present~day MZ speakers overlaps that of Olmec archaeological sites; 2) the time-
depth of MZ roughly corresponds to the beginning of Olmec civilization; and 3) the
loan-words that spread from MZ to other languages refer to terms that are diagnostic
of Mesoamerican culture, thus reflecting hegemony of a MZ~-speaking group at an
early stage in history (ibid 1976:80,82,88). The first two lines of evidence are
circumstantial, and the number and importance of loan words have been challenged
(Suarez 1983:156-157, Wichmann 1991:222-226).

The archeological evidence for such a nexus is ambiguous, but at least some
artifacts point to a link between Olmec civilization and Mayan cultures (Suarez

1983:151). Additional research is needed to clarify the putative relationship between
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Mixe-Zoque, Mayan and the Olmec civilization.

Main Subgroup Language Caode Proto-languages
Division
Mixean Oaxaca Lowland Mixe LM Proto Proto Proto
Mixean . . Qaxaca Mixean Mixe-
Midland Mixe MM Mixean M) Zoquean
South Highland Mixe SHM | (POM) 1300 (PMZ)
North Highland Mixe = NHM year 3500
time year
Tapachulteco TaM depth? time
Oluta Popoluca olpP depth?
Sayula Popoluca SaP Intemal
Zoquean | Gulf Zoquean  Ayapa Zoque AyZ Proto dxftt:er'-
Zoquean entiation
Texistepec Zoque TxZ ®2) 2800
years
Soteapan Zoque SoZ 0?
i 1400 aga
(Sierra Popoluca)
year
Chimalapa Santa Maria StMaC time
(Oaxaca) Chimalapa Zoque hZ depth?
Zogquean
San Miguel SaMi
Chimalapa Zoque Chz
Chiapas North Zoque NZ
Zoquean
Northeast Zogue NEZ
Central Zoque cz
South Zoque SZ
Table 3.1. Wichmann and Nordell's classification of Mixe-Zoquean languages (Wichmann 1991:
1-12). Time depth for proto languages from Kaufmann (1974).

According to glottochronological studies, the Mixe-Zoque language family
can be traced to at least 3600 years before the present (Fernandez de Miranda et al
1959:56; Kaufman, 1974:83). Since the early 1960s, linguists have realized the
essential distinction between Mixe and Zoque (Kaufmann 1963, 1964; Nordell 1962;

Wichmann 1991:3). Several languages once considered peripheral - such as
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Tapachultec (now extinct) and those called Popoluca (Oluta, Sayula and Sierra
Popoluca) - have now been attributed either to Mixe or Zoque. This classification is
now widely accepted, and was adopted by Suarez in his overview of Mesoamerican
languages (1983:xvi-xvii; see also figure 1.1). Kaufman suggests that the Mixe—
Zoque nucleus began a process of internal differentiation at least some 2800 years
ago. Some 1300 - 1400 years ago, the two branches began to split into the languages

that exist today (table 3.1).

pMZ (36 minimal centuries?)

28 minimal centuries?
\pz

13 mmxmal centuries? 14 mmxmal centuries?

pOM ptotoGule ChlmZ
ChisZ

I
I

LM MM SHM NHM TaM OIP SaP AyZ TxZ SoZ StMaChZ SnMxChz NZ\NEZ,CZ,SZ

Figure 3.1. Wichmann and Nordell's classification of Mixe-Zoquean languages (Wichmann 1991:8).

Foster (1969:448) suggested there were at least two distinct Mixe languages,
"Western" and "Eastern”, but recognized that dialect differences had not been fully
documented. Suarez (1983:18) provided newer data, based on intelligibility tests,
showing that Mixe comprises 11 mutually unintelligible languages. Wichmann (1991)
with the assistance of the late Mixean linguist Norman Nordell, has presented a new

classification of Mixe-Zoquean languages based on over 5000 comparative sets of



linguistic terms that contain at least 2 cognates each (figure 3.1, table 3.1). He

recognizes and reconstructs terms of four subgroups, which correspond to proto—

Mixe-Zoquean (pMZ), proto-Mixe (pM), proto-Oaxacan-Mixe (pOM) and proto—

Zoque (pZ).

In this revised
classification, Wichmann
and Nordell recognize 4
languages, 6 dialect areas
and dialects from some
twenty communities within
the Oaxacan Mixean
branch (table 3.2). He
states that Camotlan Mixe
is rather distinct and could
be considered a separate
dialect area in a finer
language classification

(ibid:132). He notes

Language  Dialect area Dialects Dialect
(communities) code
North [unique?] Totontepec To
Highland Huitepec Hu
Mixe
South Zempoaltepetl  Ayutla Ay
Highland Tamazulapan Tm
Mixe Tlahuitoltepec Tt
Non- Mixistlan Mi
Zempoaltepetl  Tepantlali Tp
Tepuxtepec Tu
Midland North Cotzocon ¢t
Mixe Midland Jaltepec Ja
Matamoros Ma
Puxmetacan
South Cacalotepec Cc
Midland Juquila Ju
Lowland [Camotlén] Camotlin Ca
Mixe
[Non~ San José El Paraiso  SJ
Camotlin]) Coatldn Cn
Guichicovi Gu
Mazatlin Mz

Table 3.2. Wichmann and Nordell's classification of Oaxacan
Mixean languages (Wichmann 1991:1-12).

that in general Mixe is more diversified in the mountains than in the lowlands,

reflected in the greater number of dialects in midland and highland areas.

Wichmann's (ibid:9) discussion of the Oaxacan Mixean branch of the family tree

presented in figure 3.1 has implications for a regional historical study of Mixe

ethnobotany:
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»...if LM and SHM are compared, a proto~language can be reconstructed which
can be taken as the basis from which MM evolved. On the other, hand it
excludes the possibility of comparing MM and LM with the aim of
reconstructing the evolutionary basis of NHM. It also tells us that LM is closer
to MM than to SHM, [e.g.] LM and MM have three degrees of vowel length,
whereas SHM and NHM have two degrees; LM and MM agree on basing one
subclass of verbs analogically on another verb class; etc. SHM and MM also
share certain innovations, mostly in what concerns the vocalism. Finally NHM
[languages] are set off from SHM, MM and LM by [various] innovations ... as
well as by retentions ... The three successive nodes summarize these relations,
which ... remain hidden when just a single node is employed"”

Given the lack of data from many other Mixe-Zoquean languages, Wichmann
does not attempt to clarify the internal relationships of other branches in the family
tree.

The linguistic reconstruction of proto-Mixe~Zoque vocabulary allows a
glimpse of early subsistence patterns. Some botanical, zoological and technological
terms found among the approximately 450 items that Campbell and Kaufman have
reconstructed for proto~Mixe-Zoque are listed in table 3.3.

These terms indicate that by 1600 B.C., proto-Mixe—Zoque culture had many
elements that are a basic part of the Mesoamerican subsistence tradition. These early
Mixe-Zoque speakers were agriculturists, probably cultivating corn, beans, squash,
several tubers and many fruits. They collected wild or semi~domesticated food plants

such as greens and fruits. Other products were derived from wild or domesticated



92

species — resin and
Botany Zoology Technology
latex, tobacco and agave fiber armadillo to clear land
anona bee, wasp cornfield
fibers. There is avocado coati cord
bean coyote to fish
. cacao crab to harvest
evidence that these chayote tuber deer ladder
. chile fish to plane wood
people engaged in chokecherry iguana to sow
corn jaguar to spin thread
hunting and fishing, | copal incense monkey to wist rope
coyol palm rabbit
. edible greens turkey
and recognized a guava
. jicara gourd
broad range of bird, manioc
palm mat
mammal and fish rubber
squash
. sweet potato
species that were tobacco
tomato
probably eaten. The water gourd
zapote
early Mixe-Zoque Table 3.3. English glosses of some botanical, zoological, and
technological terms reconstructed for proto-Mixe-Zoque (Campbell
demonstrated some and Kaufman 1976).

amount of forestry and carpentry skills, knowing how to prepare wood and binding
material, build houses and make utensils. Wichmann (1991:226) calls into question
some of these linguistic reconstructions (such as tobacco), but confirms others. A
regional survey of technical terms and names for plants and animals would be
necessary to elucidate the full set of terms that can be attributed to proto~Mixe-
Zoque speakers.

Mixe-Zoque speakers once formed a continuous population across the
Isthmus of Tehuantepec (Foster 1969:448), but present-day communities are
dispersed in various zones of Oaxaca, Chiapas, Veracruz and Tabasco. Historical data

on population movements, along with a glimpse at linguistic maps of Mesoamerica
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(Kaufman 1973; Suarez 1983), provide evidence that the Mixe-Zoque territory was
divided by the intrusion of other ethnolinguistic groups. Nahua-speaking groups
migrated along the southern Gulf Coast to Central America around 800 A.D. (Suarez
1983:149). The Mixe-Zoque apparently were pushed away from the Pacific Coast by
Zapotec speakers, and to a lesser extent by the Huave, a group of enigmatic origins
that arrived to the Isthmus in late pre~hispanic times (and who some authors
erroneously linked culturally and linguistically to the Mixe). Foster (1969:453)
concludes that Popoluca communities were split off by Nahua-speaking invaders and
that the Zapotec separated Mixe from Zoque. Because Tzotzil populations currently
separate the Zoque populations of Oaxaca and Chiapas, it is possible the Mixe-
Zoque territory was diminished by Mayan speakers who intruded from the east
(Lowe 1977).

It is probable that Mixe, Zoque and Popoluca speakers were themselves on
the move, searching out new lands. They migrated to the mountainous areas of
Oaxaca, Chiapas and Veracruz, regions that may have been uninhabited during much
of the early Village stage. There has been much speculation on the reason for this
migration. Juan Areli Bernal Alcantara (pers. comm.), an agronomist who is a native
and resident of Totontepec, suggests that there may have been a spiritual reason -
the search for a sacred mountain - or that the Mixes were seeking to escape conflict
or some widespread epidemic. All of these arguments have some merit, but none is
definitive. The lowlands of Oaxaca were certainly disease-ridden, with an high
incidence of malaria and other fever—causing illnesses. The encounter with other

indigenous peoples would have led to considerable conflict over territory, verified to
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some extent by historians. And Mixe ritual is still centered on the sacred power of
mountains, especially Mt. Zempoaltepetl ~ the ‘twenty peaks' that constitute Oaxaca's
highest range (Gonzalez Villanueva 1989:115-117).

These factors may have been compounded by those mentioned by Winter et al
for the Otomanguean populations — population growth and resettlement, and the
strengthening of community coheviseness accompanied by friction with neighboring
villages of the same ethnicity.

Kaufman has suggested that glottochronological data can help us deduce the
dates of such population movements (1974:48). The division of the nucleus into
separate Mixe and Zoque branches at the end of the Village stage may correspond to
a migration towards highland areas of southern Mexico after a number of centuries
of cultural evolution in the lowlands. If the later differentiation within these two
branches coincides with the dispersion and geographical isolation of populations, then
we might speculate that many important Mixe and Zoque communities were founded
sometime in the 7th or 8th century.

Were Mixe-Zoques the carriers of the lowland tradition who migrated only
relatively recently to a mountain environment? This is one of the broader and more
memorable conclusions that Beals drew from his three~month trek through Mixe
country, and it colors his entire interpretation of their highland culture. The following
observation from Beals (1973:8) is typical,

"The most typical Mixe houses with great high roofs and ample
ventilation suggest the need for airiness found deep in tropical jungles, not on

windswept foggy mountain heights. The habitually scanty clothing - in a
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region where snow sometimes falls many still wear light cotton garments
without even a blanket for covering at night - and the methods of cultivation
and rotation of fields are all better adapted to the warm lowlands".

The little historical information that we have at hand appears to support the
claim of a lowland origin and a highland migration. Burgoa, a Dominican priest who
was stationed in Villa Alta from in the 17th century, relates that by the beginning of
the 14th century, Mixe lands extended form Rio Nexapa to Coatzocoalcos in
Veracruz, and from Villa Alta to the Isthmus of Tehuantepec in Oaxaca (Burgoa
1934:2,407). This extension must have included Popoluca as well as Mixe speakers,
and there is reason to believe that this territory was partially inhabited by Nahuat
speakers. The idea that the Mixe formerly occupied a larger extension than at present
appears to correlate with the geographical separation indicated by the great linguistic
diversity between the numerous Mixe dialects (Ferndndez et al 1959:149).

The idea is also corroborated by Mixe oral tradition. Bernal Alcantara (pers.
comm.) states that some inhabitants of his village and of the agencia Huitepec hold
the popular belief that their ancestors came from a place called Monte Mixtén,
located near Playa Vicente, Veracruz. The people of Totontepec considered these
lands as their communal property, even in recent decades. Bernal Alcantara describes
a pilgrimage to Otatitldn, Verzcruz that was made annually by up to 60 villagers
from Totontepec. Although the purpose in recent times was to visit the crucified
Christ of Otatitlin, Bernal Alcantara speculates that this yearly trek may have had a
prehispanic origin related to the desire of returning to ancient lands.

If the lowlands were the homeland of the Mixe, the mountains of Oaxaca
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later became their refuge and today their heartland. The mountain settlements formed
a virtual fortress for the Mixe, who withstood many attacks over the course of
several centuries. At the beginning of the 15th century, the Mixes repelled attacks by
Zapotec and Mixtec warriors under the command of the King of Zaachila, a Valley
settlement that exists to this day as an important market town.

The Mixe were equally successful in protecting themselves from the military
aggression perpetrated by the Aztecs. At the beginning of the 16th century, the
Mixes truncated the Aztec trade routes into the resource-rich Gulf Coastal lowlands.
The Aztec king Ahuitzol moved against them and captured two towns. Later
Moctezuma II attempted to establish economic relationships with the Mixes. His
emissaries were killed, and the Aztec king sent his troops to capture the Mixe
stronghold at Jaltepec. The Aztec formed an alliance with the restive Valley Zapotecs
and succeeded in controlling the fortress town of Quetzaltepec. The Zapotec attacked
again in 1510, but were ultimately unsuccessful in making inroads against the Mixes
(Lipp 1982:11 - 12).

2) Spanish contact and Mixe Resistance (1519 - 1531)

The story of early Mixe and Spanish relations is one of armed aggression and
successful resistance. Soon after the Spanish conquest, the reigning Spanish crown
official in Tuxtepec, Gonzalo de Sandoval, tried to gain the submission of the Mixe
nobility. They refused to accept his overtures, and the Crown authorized a series of
military expeditions against the Mixe beginning in 1522. The military ability of the
Mixe, combined with the difficult terrain in which they lived, helped to defuse the

Spanish offensives on each occasion.
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Soon after the first battles, the Mixe sent a peaceful commission of twenty
elders offering gold and jewelry. The group was perhaps offering allegiance and
peaceful coexistence instead of subservience. Sandoval accepted, and distributed the
communal land holdings of the Mixe to his captains as encomiendas, land grants that
included the rights to native labor and the extraction of tribute, as well as the
obligation to educate and Christianize the local inhabitants.

In 1523, the Mixe rebelled against the Spaniards, acting in alliance with
neighboring villages. Hernan Cortés sent another military expedition to quell the
rebellion. The director, Rodrigo Rangel, achieved no success and returned to Mexico
after two months. In 1524, yet another expedition was sent, this time reinforced with
experienced Aztec warriors, but again the Mixe were successful in resisting the
onslaught.

In the face of these defeats, the Spaniards tried a new tactic. They constructed
a series of garrison towns around the perimeter of the Mixe region, including one at
Villa Alta. By 1531 Antonio de Acevedo y Pacheco was able to use these garrisons
as a base to pacify some of the perimeter towns, but the Mixe heartland never fell to
Spanish military conquests (Lipp 1982:12).

3) Colonial Period: Dominicans and colonists (1532 - 1800)

Although the conflict with the Spanish soldiers ended in a stalemate, Catholic
missionaries and Spanish colonists had an easier time penetrating the Mixe fortress.

Dominican priests arrived to the Mixe region in 1532 and established
numerous parishes between 1572 and 1748. These priests were not able to protect the

Mixe from heavy taxation and brutal treatment at the hands of the Spanish Crown.
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Despite pacification by the Dominicans, the Mixe rebelled repeatedly, most notably
in 1570 and 1661.

Perhaps because of the aggressiveness of the Mixe, or perhaps the lack of
resources in the region, few settler families followed the missionaries and soldiers
into Mixe country. The Dominican historian Arroyo reported that only thirty Spanish
families arrived in Villa Alta. Of these, only a few ventured further to establish
themselves in Mixe communities.

As limited as it was, the interaction between Mixe~Zoque speakers and the
Spanish marked the beginning of the exchange of objects and loan words between
the two cultures. Many of the Spanish words borrowed in the indigenous languages
were terms that described objects new to the native culture ~ European plants and
animals, manufactured goods or religious concepts. A study of these loan words
together with historical accounts can clarify when certain items were introduced.

Clark (1977) uses tentative phonological evidence to provide a historical
reconstruction of the adoption of loan-words by speakers of Sayula Popoluca, a
language of the Veracruz coastal zone that is closely related to Mixe. He divides
post-hispanic Mexican history into three periods, the first of which corresponds to
the time from the Conquest to the middle part of the 17th century. In this first
period, botanical terms for garlic, yam and watermelon were apparently borrowed
from Spanish as were animal names for cow, rooster, horse, rabbit, cat, mule and
duck. The majority of these species are of European origin, and others were probably
given additional salience because of their widespread use by the Spanish. The arrival

of missionaries is reflected in terms borrowed for priest, god, saint sponsor, cross and
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Catholic mass. Introduced manufactured goods are evidenced by words for needle,
button, razor, soap, money and many other objects. Similar concepts and articles
were introduced to the Mixe, and probably led to similar linguistic borrowing.

The Spanish crown issued a decree for the reduccién or centralization of
Mixe settlements in 1600. Unlike the Chinantla, where the decree caused major
changes in settlement patterns, the reduccién in the Mixe region merely introduced
plaza architecture and central government into the head villages. Although there was
some concentration of population in cabeceras, most families remained dispersed in
ranches (Kuroda 1984:14).

Other ethnographers concur that Mixe they were originally living in dispersed
settlements and that congregation by Spanish served to begin the creation of
centralized Mixe villages. Beals (1973:14) states, "The town among the Mixe is
primarily, if not wholly, a Spanish institution. The early references to the Mixe speak
of them as dwelling in kinship groups in isolated and inaccessible rancherias.” Foster
subscribes to this idea and finds it relevant for Popoluca but not for Zoque
populations (1969:463).

Throughout the 17th and 18th centuries, the colonial government gradually
extended its administrative control over the Mixe region. Land titles were granted in
1712 to five villages, including Totontepec (Kuroda 1984:15). The encomienda
system - which gave Spanish overlords rights to land, labor and production —
continued in effect, and goods were received as tribute from the Mixe region until
1789 (Chance 1978:42).

The Dominican friars advanced further in their attempts to convert the Mixes
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to Catholicism. They built numerous temples fitted with costly bells and other
religious articles. However, the Dominicans gradually lost influence in the Mixe
region and in other parts of Mexico. By the 1780, the Dominicans had left, and the
Mixe region was left in the hands of a few secular priests (Kuroda 1984:16).

Even as the clergy was leaving, the contact with Spanish colonists was
increasing in some Mixe villages. The linguistic acculturation of the Mixe advanced
and the arrival of these colonists undoubtedly introduced many new terms into the
Mixe vocabulary. Clark (1977:130) has suggested Spanish terms for «animal»,
«sugar», «0x», «lemon», «mulberry», «skunk» as well as other Spanish plant and
animal names were introduced into Sayula Popoluca during this time (i.e. his period
II, 1650 - 1900).

4) Economic Integration (19th Century - early 20th century)

The war of Independence and the intervention of the French did not have a
great impact on the Mixe region, which was still rather isolated from national events.
De la Fuente relates that the pro—Independence Zapotecs of Yalalag attacked
Mixistlan, whose inhabitants were reticent to join the political cause.

The lowlands and piedmont areas of the northern part of Oaxaca were greatly
affected by the introduction and commercial production of several cash crops, most
notably coffee. In some areas, an authoritarian system of haciendas or large
plantations developed and local people were pressed into labor as virtual slaves in
the sugar cane, banana, tobacco and coffee plantations.

In the Mixe region, coffee was introduced around the tumn of the century, and

was widely cultivated by the beginning of the Revolution. Coffee cultivation and
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other forms of agricultural production remained at the family level and the Mixe
avoided the abuses of the hacienda system.
5) Revolution and National Development (20th century)

The Revolution had less impact on the Mixe than on other ethnic groups of
Mexico. Since the Mixe had maintained control over their territory even during the
Porfiriato, they did not stand to benefit from the land reform promised by
revolutionaries. The presence of armed revolutionaries and the general disruption of
trade probably forced them to depend more strongly on their subsistence production.

However, the revolution did create the political climate for the emergence in
some major communities of local political bosses such as the cacique of Ayutla, an
army colonel whose rise and fall of is described by Beals (1973). These leaders
sought to integrate the Mixe region into the new Mexican Republic and they
attempted to eradicate some traditional customs which they saw as primitive.

An important post-revolutionary event was the demarcation of the Mixes
District in 1939. As a new administrative unit, it became the first and only district
that roughly followed ethnolinguistic lines. Luis Rodriguez, a cacique from
Zacatepec, came to power. He replicated some earlier forms of economic domination,
extracting tribute and labor from subordinate villages and plying these into a position
of influence with the state and national authorities. He and the political leaders of
Totontepec, Ayutla and other important villages attempted to modernize the Mixe
region, attacking many traditional beliefs and customs in the process. The
relationship between local political leaders was by no means peaceful and Rodriguez

himself was assassinated by a member of the opposition in 1958.
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Since the late 1950s, the Mixe region has witnessed the waning power of
political bosses and the increase of state and national intervention. The Comision
Federal de Electricidad (the national electric company) and the Comision del
Papaloapan (a national development program for Oaxaca and Veracruz) helped to
bring roads, electricity, water systems and other innovations to the area. The main
unpaved road from Oaxaca and Mitla to the Mixe region, which was begun by the
ambitious cacique from Ayutla, did not reach Ayutla and Tamazulapan until 1966,
and arrived to more northerly villages in the 1970s. As of 1995, it has paved up to
Ayutla. Electricity arrived in 1969 to Ayutla and Tamazulapan (Kuroda 1984:19) and
came to more northern communities in the 1980s. The Secretaria de Educacicn
Publica built a number of primary and secondary schools, starting with a school in
Ayutla in the 1930s. CONASUPO, a national program of food distribution to
economically marginal areas, has opened numerous stores that sell com, milk and
other basic food items.

More governmental agencies penetrated the Mixe region in the 1970s, many
of which established regional offices in Ayutla, in some of the larger municipios and
in the cabecera del distrito or district seat of Zacatepec. Along with the road came
the arrival of merchants and buyers, including many Zapotec and some Mixe.

Throughout the first half of the nineteenth century, the Mixe churches
remained in the hands of secular priests. In the early 1960s, the Salesian order
arrived and established parishes in six communities, including Totontepec (Kuroda
1984:19). The Salesians have been active in the area since that time, and have

founded schools, medical clinics and small industries in several communities.
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It is also during this century that a few anthropologists visited Mixe-Zoque
populations. Despite the current-day separation between Mixe, Zoque and Popoluca
communities, there is a common impression among ethnographers that these
ethnolinguistic groups manifest a unique cultural tradition. Foster (1969:459) states
that, "the three groups clearly comprise a major historical cultural unit: basic
subsistence patterns, house types, weaving and women's dress, and folklore and
religious beliefs reveal a considerable degree of underlying homogeneity which set
them off from other Indian groups”.

These ethnographers share a prejudice that Mixe~Zoques are less-evolved
than neighboring ethnolinguistic groups, something that ethnographers explain by
poor adaptation to the mountain environment. To Beals (1973:8), the Mixe are "ill
adapted to the rainy, cold and foggy mountains and suggesting influence from north
and east rather than from the Zapotec in their relatively dry climate”. Foster
(1969:458) states, "The Mixe and Popoluca represent a cultural stratum less
developed than that of the Zapotec and Aztec to the north and west, and less
developed that of Mayan-speaking peoples to the east". These questionable
conclusions are drawn from their relatively limited fieldwork in Oaxaca and
Veracruz.

Today the Mixe occupy an extension of some 6478 km? in the northeastern
part of Oaxaca State, which corresponds to a little less 7% of the state's surface area.
There are probably over 55,000 Mixe speakers, representing 2.3% of the state's
population. The population growth rate is difficult to verify, but the figures that Lipp

draws from several sources appear to indicate rates of between 0.4% and 3.4% of



annual growth since the last century. Still harder to estimate is the number of

monolingual Mixes, and how this number has changed over the years.

The Mixe inhabit not only 17 municipios in the Mixes district but also 3
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municipios in Juchitan and 1 in Yautepec district. There are also Mixe agencias in

Tehuantepec and Villa Alta districts. Since each of the 21 municipalities comprises

several settlements, there are hundreds of villages, hamlets and ranches in the Mixe

ethnolinguistic region.

Totontepec ~ A Highland Mixe Municipality

Totontepec is a highland Mixe municipality, situated in the northwestern

corner of the Mixes district, which covers 318.95 km? of territory within its roughly

pentagonal borders.

The cabecera
or «municipal
seat», also
called
Totontepec, is
a large
community

found nearly

Municipal Status

Community Name Community Name
(Spanish) Mixe)
Amatepec Tse'xuka’'m
Chinantequilla Mavya'am
Huitepec Maaxy Keetsp
Jareta Tsatso'oxum
Jayacastepec Vinjipu Kojm
Metepec Tsaa'chp
Moctum Maj _doonm
Ocotepec Maaxun Kojm
Tepitongo Puugojm
Tiltepec Tu'puts Koj
Totontepec Aru Kojm

Agencia Municipal
Agencia de Policia
Agencia Municipal
Agencia Municipal
Agencia de Policia
Agencia Municipal
Agencia Municipal
Agencia de Policia
Agencia Municipal
Agencia de Policia
Cabecera

Table 3.4. Spanish name, Mixe name and legal status of communities in

the Municipality of Totontepec.

in the center of the municipality. It is surrounded by ten hamlets or agencias (table

3.4). Chinantequilla, Tepitongo and Amatepec lie roughly to the north; Jareta,

Metepec and Huitepec are located to the south; Tiltepec is to the southwest; and

Moctum, Ocotepec and Jayacastepec are in the southeast sector of the municipality.
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Community members suggest that this pattern of village settlement reflects the
necessity to defend Totontepec from the aggressive attacks of other indigenous
groups and the Spanish in previous centuries. It is also possibly related to a pattern
of access to various ecological zones, and a splintering into smaller communities as

population grows and conflicts arise.

Al Community Name Elevation Rainfall Low temper— High temper-
of these in m in mm ature range °C  ature range °C
Amatepec 1900 >1700 8-13 17-23
settle~ Chinantequilla 1200 >2000 13-19 21 - 27
Huitepec 2100 <1700 7-12 16 - 22
Jareta 1700 1700 12 - 14 20-25
ments are Jayacastepec 1800 2000 12 - 14 17 -23
Metepec 2200 <1700 9-12 17 - 22
located in Moctum 1600 >1700 12-15 20-25
Ocotepec 1100 >1700 13 - 16 2-27
the cloud Tepitongo 1500 >1700 11 -15 20-25
Tiltepec 2000 <1700 8-12 19 - 22
forest, but Totontepec 1860 1700 9-13 17 - 23
Table 3.5. Elevation, rainfall and average low and high temperatures in various
the communities of Totontepec.

vegetation changes from one village to another according to elevation, rainfall and
temperature (table 3.5). Many of these communities also have access to pine~oak
forest at higher elevations and lowland evergreen forest in patches at lower
elevations.

The municipality ranges in elevation from 500 to over 3000 meters above sea
level. The elevation of the cabecera and the 10 communities is listed in table 3.5.
Except for Chinantequilla and Ocotepec, which were formerly ranches, these
elevation figures are well within 1360 and 2575 meters above sea level, the limits
noted by Beals for other Mixe communities (1973:11).

Rainfall varies from 1700 to 2500 mm per year, although precipitation may



106
be much higher in some localized areas. Low temperatures range from 6 —~ 9° C in
the drier winter months and from 9 - 15° C in the wetter summer months. High

temperatures range from 15 - 21° C in the winter months and from 24 -30° C in

summer months.

According to .
Year Monolingual Bilingual
the 1990 census 1930 2459 (73.4%) 890 (26.6%)
1940 2693 (70.0% 1153 (30.0%
(INEGI 1992), there (70.0%) (30.0%)
1950 2905° (76.6) 889" (23.4)
are 5394 inhabitants | 1960 1588 (41.9%) 2202 (58.1%)
(2647 males, 2747 1970 wa o/
1980 937 (25.8%) 2695 (74.2%)
females) living in a 1990 869 (20.1%) 3436 (79.9%)
total of 1116 Table 3.6. Number of monolingual (Mixe) and bilingual (Mixe &
Spanish) inbabitants in Totontepec. The figures do not include
children under 5 years old and exclude a small number of people 5
households. There years and older who did not indicate language ability or who spoke
only Spanish at the time of the interview. “The data from 1950 are
are thus an average inconsistent with the trend shown in other years and may be
inaccurate.

of 4.8 persons per

household and a population density of 16.9 people per km®. Although there is a high
rate of monolingualism among the Mixe, most inhabitants of Totontepec are fluent in
both Mixe and Spanish. The 1990 census reports that 79.9% of the population over 5
years old is bilingual, a percentage which has been increasing over at least the last

60 years (table 3.6). This is in part due to the arrival of the Spanish family Alcantara
to the region in the late 17th century. In the late 19th century, one of the family's
descendants settled in the community and had a great impact on the local culture,
including the extent of bilingualism.

In Totontepec, the municipal center, there are 1745 inhabitants in 356
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households.
Community Number of  Total Number Number of
Jayacastepec and households  Population of Men  Women
Municipality 1116 5394 2647 2747
Tiltepec, the two Totontepec 356 1745 819 926
Jayacastepec 140 689 341 348
largest agencias, Chinantequilla 91 423 214 209
Moctum 28 138 67 71
have a combined Metepec 39 197 97 100
Huitepec T2 307 152 155
. Ocotepec 55 255 137 118
population of 1165 Tiltepec 104 476 236 240
) Amatepec 79 429 229 200
people in 244 Jareta 61 289 139 150
Tepitongo 91 446 216 230
houscholds. Eight of Table 3.7. Number of households, total population and number of
men and women in various communities of Totontepec municipality.

the agencias are
rather small, having a combined population of 2484 people in some 516 households.
In these communities there is a range of between some 200 and 450 inhabitants
living in about 25 to 100 households (table 3.7).

According to figures from various volumes of the Censo General de
Poblacién (table 3.8), considered by many to be an unreliable source of information
particularly at the municipal level, it appears that the overall population and number
of houses in Totontepec is growing steadily. This is probably realistic considering
that the relatively high birth rate in the municipality is balanced by relatively high
infant mortality rates and levels of migration. Permanent migration to Mexico and
Oaxaca City has been common for several decades, but temporary migration to the
United States is barely initiating at present.

Totontepec is a nucleated village (Lipp 1983:37), showing the Spanish style
plaza that Beals and Foster trace to the Crown program of reduccion. There are two

types of land holdings in Totontepec, communal lands and private property.
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Communal lands may be worked for many .
Year of Number of Municipal

Census Houses Population

years by the same family, but they are not

1930 n/a 3894

inheritable. If abandoned, they revert to the 1940 n/a 3846
1950 n/a 4387

. . . 1960 859 4527
community. Most agricultural production takes 1970 w/a w/a
1980 1092 5164

place on private property. Many residents have 1990 1194 5394

Table 3.8. Change in number of
houses and population levels in
Totontepec as reflected in national
community which range in size from 1/2 censuses taken from 1930 to 1990.

small plots of private property near the

hectare to 20 hectares per family. Only a few families hold large extensions of good
agricultural land.

Most families have a ranch at lower elevations to the north or northeast of the
community. Although some people live permanently in the more distant ranches,
most make short visits to the closer ranches to cultivate their fields and coffee
groves.

There are two primary schools and one secondary school in the community.
In recent years, educational opportunities have expanded even further. Post-
secondary students can continue to study at a community-founded preparatory school
or at a governmental technical school. Today almost all young people read and write
Spanish. Foreign linguists and Mixe cultural groups have developed phonemic
writing systems in Mixe, but few villagers are proficient in using them.

There are no protected natural areas in the municipality, but there have been
some formal initiatives, dating back to 1984, to regulate the utilization and
conservation of forest resources. A Oaxaca-based non-profit organization is joining

forces with community members in Totontepec to explore kefstekum, an area of high
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priority for conservation which includes cloud forests on the westem edge of the
municipality.

A single unpaved road reached the community in 1977 and construction of
secondary roads to various hamlets is underway at present. There has been no large-
scale logging operation in the municipality, but there is selective cutting of valuable
hardwoods such as cedars (species of Cedrela and Swietenia). Deforestation is heavy
near communities and roadways, particularly under 1600 meters above sea level.
High elevation cloud forest is potentially threatened by a plan to harvest oak trees for
charcoal production.

Dioscorea tubers were extracted on a large-scale in the 1970s, but there are
no significant extractive activities at present. The community, an 8~hour bus ride
from Oaxaca City, is too remote to attract the interest of tourists.

History of the community

Bernal Alcantara (pers. comm.) suggests that the founders of Totontepec
arrived in the 7th or 8th century, a date that corresponds well to glottochronological
and historical evidence for movements among the Mixe people as a whole. Local
legend has it that these original colonizers settled in a site presently called pa'tm
which means «there below» in Mixe, and which is known in Spanish as llano
grande, «large plain». This corresponds to a large field east of the community where
many residents own private land on which they cultivate corn, beans and squash.
According to the legend, the original members of the community stayed at this site
until the 13th or 14th century, when a severe epidemic caused the death of many

children. The inhabitants then moved to the present location of Totontepec, at the
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base of a peculiarly-shaped mountain called in Mixe anu keets «thunder cliff,rock»
or La Mitra «bishop's hat» in Spanish.

During the epoch of the Aztec civilization (1300 ~ 1500 a.c.), the Mixes of
Totontepec combined forces with those of Quetzaltepec to successfully repel the
Zapotec and Nahuatl forces. They were equally successful in repelling Spanish
attacks in the first decade after the Conquest. The Spanish finally founded a fortress
town of Villa Alta on the 23rd of January, 1531 (Bernal Alcantara pers. comm.).
This village is still called vuu't viinm, «fenced place» in Totontepec Mixe, although
it has long ceased to be a military garrison.

As for the Mixes in general, Spanish contact with the residents of Totontepec
came not through domination by military forces, but rather by the penetration of
Dominican missionaries (Arroyo 1961). The Catholic church was built in Totontepec
between 1572 and 1676, becoming the first missionary center in the Mixe region.

Although the Mixe region never received large groups of Spanish settlers,
some Spaniards held great influence over particular villages. One was the Alcantara
family, the first lay Spaniards to establish an ongoing contact with the Mixe of
Totontepec. The patriarch of the family came in 1795 to cast the bell for the church.

His great grandson, José Alcantara Soto (1871 - 1938), was an influential
person in the community. His parents and grandparents had apparently taught him
about medicine, carpentry, horticulture, blacksmithing, bread-baking, soap~making
and other skills. José Alcantara was president of the community six times between
1908 and 1925. He is said to have married four women and to have had a total of 26

children.
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Since the Salesians arrived in the Mixe region in the 1960s, Totontepec has
been one of their main centers of operation. They created a cultural center in which
they have operated a primary school since 1966 and in which they have operated
small industries including a carpentry workshop, a small dairy and a sugarcane press.
The Salesians have shown a general appreciation of Mixe culture and two clerics
have published anthropological works on the Mixe which include some information
gathered in Totontepec (Gonzalez V. 1989; Ballesteros R. and Rodriguez E. 1974).

Since the 1950s, various government offices have implemented several
development programs in Totontepec. The Comision del Papoloapan introduced the
potable water system of Totontepec in 1964-1965. In 1975, CONASUPO began
operations, providing basic food items at a guaranteed price. Before the completion
of the highway, Totontepec was connected to the Oaxaca valley by airplane. The air
service was begun in 1948 by linguists from the Summer Institute of Linguistics, and
there were apparently semi-regular flights from Mitla to Totontepec for many years.
The unpaved highway arrived in Totontepec in August of 1977. It cuts the
municipality roughly in two, passing through Metepec, Totontepec, Amatepec and
Chinantequilla before continuing on to San Juan Comaltepec and Choapan in the
District of Choapan. A separate highway from Ayutla to Zacatepec crosses the
municipality of Totontepec, passing above Huitepec and Jayacastepec.

With the arrival of the road, other services and government programs began
to arrive. The Post Office was introduced in 1977 and electricity was installed in
1982. A secondary school was built in the late 1980s, allowing students a total of

nine years of education in Totontepec. A group of community members — led by a
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local agronomist, Juan Areli Bernal Alcantara - has begun a preparatory school
called the Instituto Comunitario Mixe "Kong Oy". Over thirty Mixe students who
wish to continue their education without leaving home have enrolled in the school,
which offers courses in Mixe literacy, music, agriculture, traditional medicine and
sustainable use of forest resources.

Several government programs implemented in recent years have carried out
some rudimentary ethnobotanical projects. The Oaxacan Regional Office of Culturas
Populares, a program of the Secretaria de Educacion Priblica, prepared two cultural
promoters who went on to create a garden of medicinal herbs near the community
medical clinic. In subsequent years, both the Instituto Mexicano de Servicio Social
[IMSS], which runs the clinic, and the Instituto Nacional Indigenista [INI]
demonstrated interest in maintaining the garden. The Instituto Nacional de la
Nutricion [INN] trained a health promoter, and set out to document some herbal
remedies for gastrointestinal conditions and to analyze the nutritional content of some
edible greens. The Instituto Nacional de Educacion para Adultos [INEA] has
expressed interest in preparing materials on herbal remedies as part of its literacy
campaign in the community. These various episodes of external contact are
summarized in table 3.9.

The history of relatively close contact with outsiders has created an
atmosphere in Totontepec that is rather more open than other Mixe communities.
Beals (1973:2) considers Totontepec as one of four 'progressive’ villages in the Mixe
region, the others being Ayutla, Juquila and Zacatepec. He defines the progressive

villages as "characterized by a number of ladino (i.e. Spanish~speaking and



113

Europeanized) .
Period Group Activity

people who 1520 - 1532  Soldiers Military conflict
1532 - 1789  Crown administrators Encomienda & congregation
are politically 1572 - 1780 Dominican Friars Catholic indoctrination

1700s Spanish colonists Widespread acculturation
in the 1960s - Salesian missionaries Religious, social programs
m 1960s - Mexican officials Development, educational programs
ascendancy, Table 3.9. Summary of time periods, groups and characterization of

activities promoted by outsiders in Totontepec.

not only in
their own villages, but throughout the region. They are generally ignorant of the
non-Christian rituals and beliefs practiced by their fellow tribesman and, when they
come into contact with these beliefs, persecute those who practice them within their
own villages". Beals notes there is a certain amount of clandestine resistance of
traditional beliefs even in these progressive villages. At present, perhaps in response
to the general trend of cultural revival and promotion in the Sierra, there is a
renewed curiosity and greater tolerance for these beliefs and practices.
Totontepec Mixe and their Natural Environment

The Mixes of Totontepec, like other speakers of North Highland Mixe,
Zempoaltepetl-area South Highland Mixe and North Midland Mixe dialects, are
inhabitants of the cloud forest. Early anthropologists, betraying a tendency for the
dramatic and the simplistic in their ethnographic description, exaggerated the Mixe
maladaptation to the humid mountain environment. The following quote from Beals
(1973:7-8) is typical of the environmental determinism that we witness in several
early accounts of the Mixe,

"The poverty of Mixe civilization may be ascribed in part to the habitat.

Almost of necessity the Mixe live close to the bitter level of bare subsistence.
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Their country is beautiful and picturesque, but it also extremely inhospitable.
The magnificent forests are still a tremendous obstacle to the extension of their
crude hillside agriculture. If today it is only by grueling toil that a man may
carve a field out of the forest, the difficulties in the days of stone axes must
have been tremendous. The cold and humid climate saps men's energies in the
constant effort to keep warm with insufficient clothing and insufficient housing.
An abundant fauna preys upon the fields and at times upon the men. Dangerous
parasites and insects attack the Mixe and communicate unusual, debilitating and
often fatal diseases. When fields are cleared, they usually lie on precipitous
slopes down which boulders hurtle at any time. Fields and houses are often
liable, particularly in the rainy season, to be swept away in great landslides.
Much of Mixe life must be spent in combatting and foreseeing these endless
contingencies and in wresting an inadequate subsistence from the soil and the
forests."

Beals, who did not have the opportunity to carry out a detailed research on
the culture during his three months in Mixe country, uses the concept of
maladaptation and primitiveness to interpret diverse aspects of Mixe knowledge. It is
not surprising to find in his writings the fallacious argument that the Mixe are largely
ignorant of local plants (Beals 1973:95): "In some towns there are men or women
known for their ability to use herbs, but their knowledge is slight and experimental...
There are a few well-recognized herbs, evidently, but I could find nothing to
indicate that herbal curers ... possessed any extensive knowledge”. This stands in

contrast to de la Fuente's (1965:36) observation that the Zapotecs have adopted Mixe



115
methods of curing, and that Mixe curers practice in Yalalag.

Far from having their life determined by their surroundings - or being
maladapted to or ignorant of their environment ~ the Mixe have a detailed ecological
knowledge which allows them to make a living from the diverse vegetational zones
they inhabit. It is true they live in relative poverty, but so do many indigenous
people of Mexico, a fact that may be better analyzed by their historical role as
peasants since colonial times.

The following section summarizes of how the Mixe of Totontepec classify the
local environment. Each topic - climate, soils, vegetation types and so on — requires
a much more in depth investigation than I was able to carry out during my fieldwork,
but the following serves as an introduction to some parameters of ethnobotanical
knowledge.

Climate
The Mixe classification of climatic zones is much like that employed by

peasants throughout southern Mexico. The Mixe recognize a «hot zone» (an it), a

«temp—
erate Climate Type Rainfall Temperature Elevation Forest
(mm/year) Range C Range (m) Type

zone» xox it 1300 - 1700 6-21 2000-3400 MC, PO
mukojk an it 1700 - 2100 9-24 1400-2000 MC

(mukojk an it 2100 - 2500 15 -30 400-1400 MC, TE

. Table 3.10. Summary of the Mixe climate zones and their approximate correlation

an it), and | to precipitation, temperature, elevation and vegetation. Note: MC = Montane Cloud

Forest, PO = Pine-QOak Forest, TE = Tropical Evergreen Forest

a «cold
zone» (xox it). These terms are used for macroclimatic regions, which may be

correlated with rainfall, temperature, elevation and vegetation type (table 3.10).
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Beals encountered this same climate classification in the communities that he
visited (1973:8). Lipp similarly divides the Mixe region into three ecological and
climatic strata, a tropical zone from 400 - 1200 meters above sea level, a temperate
zone from 1200 ~ 2000 meters and a cold zone from 2000 — 3400 meters (1982:10).
These zones correspond closely with the Totontepec Mixe climatic categories.

The cabecera of Totontepec is located in «temperate country», but has close
access to both hot and cold zones. In general, people consider that the forests and
mountains above the village are «cold country», and that the ranches and tropical
rivers below constitute «hot country». In addition, they locate the agencias in one or
more of these zones — Chinantequilla and Ocotepec are «hot country» communities,
Huitepec is in «cold country», and so on.

These terms may also be used to describe the microclimates around the
village. The Mixe are aware of the many subtle changes in temperature, humidity
and exposure that occur in the cultivated fields around Totontepec. A plot of land in
the Llano de la Virgen above the village may be considered as pertaining to «cold
country» while another plot in the Llano Grande just below is in «hot country».
Soils

The Mixe have a classification of soils paralleling that of the Chinantec. Soils
are distinguished by color, texture and utility. Certain soils — especially black and
humid soils — are preferred for agriculture. Clay soils are the source of pottery
materials. The names of some Mixe soil types are given in table 3.11.

Ecological Succession

The Mixe have a detailed understanding of the various stages of vegetational



growth on their agricultural lands.
This knowledge is closely linked to
decisions about where and when to
cut and burn forest and shrub cover
as well as how many years to
cultivate a specific plot of land.
Certain plants indicate the fertility
of the soils and their presence can
affect the number of years that land
must be rested before new
cultivation.

Both wild and cultivated
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Mixe name Spanish English
translation Translation
po'ts naax tierra amarilla «yellow soil»
poo’p naax tierra blanca «white soil»
tsapts naax tierra colorada «red soil»
tso'ojmk naax tierra morada «purple soil»
yak naax tierra negra «black soil»
po'o naax tierra arefniosa «sandy soil»
tsa naax tierra pedregosa  «rocky soil»
naxtsaqj gravilla «gravel»
na'tsuts naax  tierra arcillosa «clay soil»
ta'ajts naax tierra seca «dry soil»
nik naax tierra humeda «humid soil»
tooy naax tierra quemada «burned soil»
0y naax tierra buena «good soil»

Table 3.11. Mixe soil categories with equivalent

glosses in Spanish and English.

vegetation are characterized as types of kam, which may be loosely translated as

«field», or more literally as «place of». Each kind of kam is identified by the

dominant species cover. For example, grasslands are called fsoofs kam «grass place»,

oak forest is xojkam «oak place», a blackberry patch is fsa‘am ju'u kam «blackberry

place», and a fern meadow is tsimkam «fern place».

Cultivated

Cultivated vegetation

Wild vegetation

fields follow this

same pattern of

mokkam «cornfield»
tsa’‘amkam «banana plantation»
cafekam «coffee plantation»
xakkam «beanfield»

vaxkkam «sugar cane field»

tsa'am ju'u kam «blackberry fields»
tsimikam «fern meadow»

xojkam «oak forest»
pajpukkam «pine forest»
tsoots kam «grasslands»

naming. The

Table 3.12. Mixe names of cultivated and natural vegetation types.

milpa, or

cornfield, is called mokkam «corn field», a sugarcane plantation is referred to as
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vaxkam «sugarcane field», a coffee grove is cafekam «coffee field», and so on.
Several examples of wild and cultivated vegetation are given in table 3.12.

The Mixe recognize that many other species grow in each wild vegetation
type and cultivated plot, and can list the most commonly found plants. For instance,
the cornfield is planted not only with corn, but also with squash, beans and chilies.
Husk tomatoes and many edible greens sprout up among the domesticated plants.

Conversely, the distribution of any species can be expressed as its association
to a particular kind of kam. Mushrooms, for example, are typically associated with a
particular type of vegetation. The distribution of mox xey «good-oak mushroom» is
restricted to oak forests, while mookjachijtuk «corn smut» is available in cornfields,
and tsiijn mox «pitch~pine mushroom» is found on the forest floor of the fsinkam

«pitch—pine forest».

The Mixe recognize
maj_yukjootm
several stages of ecological «old primary
forest» yu'u
. . . «swidden
succession, illustrated in figure yukjootm Geldn
. . «primary
3.2. Primary forest is called forest» l
f kam
yukjootm. yuk is a frequently aa’my «cultivated
«secondary field»
. forest» 4
used Mixe prefix that connotes \ kam_tajk
. . peji kup «fallow field»
wilderness, especially that of «shrubland»
high mountain areas, Jootm Figure 3.2. Mixe classification of stages of ecological
succession.

means literally «inside of». The
Mixe term for primary forest thus connotes «inside the wilderness». The oldest

primary forest, composed of tall and wide-girthed trees, is called maj_yukjootm.
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When forest cover is slashed~and-burned, the resulting field is called yu'u
«prepared field», referred to as a rozo in Spanish. As discussed above, a cultivated
field is called kam, and is further distinguished by the type of crop that is planted.

After several years of cultivation — varying according to the fertility of the
soil — a field is left to rest. Weedy herbs began to colonize the site, and these fallow
fields are called kam_tajk «field home». After a few years, when fast-growing
shrubs begin to cover the sites, they are referred to as peji kam «thin field».
Eventually, the area reverts to secondary forest or aa'my «open forest».

The Mixe are uncertain whether this secondary forest will eventually return to
primary forest, principally because most disturbed sites are maintained in early stages
of succession, or are reconverted to agricultural fields. kam_tajk may be replowed,
while peji kam and aa’my can be again cut and bumed in preparation for renewed
cultivation.

Human Ecology

In addition to characterizing vegetation types and stages of ecological
succession, the Mixe have a series of names for the different zones they inhabit and
exploit (figure 3.3). Hovering above all human settlements are the mountain peaks
(kopk) that symbolize wilderness and supernatural power for the Mixe. The most
sacred to the Mixe of Totontepec is ariu keets, a peak in the form of a bishop's hat
that towers above the village. Along the high slopes, principally to the west and
southwest of the village, the Mixe find the greatest expanses of primary forest that
remain. These wild areas yield useful hardwoods, medicinal herbs and some edible

plants.
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The house (tajk) is the center of human activity, and is surrounded by a home
garden (afok) often delimited by a fence. The home garden is planted with a mixture
of fruit trees, medicinal herbs and edible greens. Corn and other subsistence crops
are planted in plots of land that are within the limits of the kajpun, or village.
Cultivated fields, called kam, form a patchwork around the community, and contain
not only agricultural crops but also a number of semi-domesticated edible greens.

The cultivation zone continues with a series of ranches that are found at
lower elevations to the north and northeast of the community. These ranches are
classified according to their distance from the community, as well as their elevation
and climate. kamjootm are 1 - 2 hours walk from the community, and are generally
found at approximately 1400 to 1600 meters above sea level. ng'm are middle
distance ranches, some 2 - 4 hours walk from the head community, and are located
at 1000 - 1400 meters elevation. maj_na’'m are the distant ranches that are 4 — 8
hours walk, and are situated between 500 and 1000 meters above sea level.

As in the Chinantec community of Comaltepec, these diverse productive
zones provide various niches for cultivating domesticated crops and harvesting wild

and managed plant resources.
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Elevation
3500m
3000m
2500m
kajpun
2000m «village» kam
«farmed fields»
1500m kamjootm
«close ranches»
1000m na'm
«distant ranches»
500m maj—na’'m
«faraway ranches»
Om
Distance 18 km 2 km 20 km
Cultural Wild area, uninhabited, | Domesticated area, | Mixture of wild and
Description associated with sacred the tagjk «house» domesticated areas;
rites; better known by surrounded by the secondary residences
adult men than other atok «home garden» | associated with a relatively
members of the is center of rustic lifestyle
community domestic activity
Subsistence cutting of hardwoods cultivation of corns, | cultivation of corn and
Activities and pines for beans, and other other crops, especially a
construction; gathering crops; gathering of | wide variety of native and
of wild edible and semi~cultivated exotic beans; gathering of
medicinal plants; greens and firewood | semi-cultivated and wild
hunting useful plants
Commercial none corn harvest coffee growing; production
Activities partially marketed of bananas, citrus fruits,
locally; imported and others tropical crops
plants sold in stores | for local sale and
and market consumption
Figure 3.3. A schematic view of Totontepec Mixe human ecological zones.
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4. History, Theory and Concepts of Ethnobotany

Ethnobotany and traditional ecological knowledge are new terms for old
concepts. The documentation of local people's perception of the environment began
thousands of years ago as Greek, Egyptian, Chinese, Indian, Arabic and Native
American scholars recorded folk ways of classifying and using plants and animals.
The onset of European colonization of Africa, Asia and the New World gave added
impetus to study local knowledge of tropical and temperate ecosystems.

Towards the end of the 19th century, academics began to use the prefix
ethno- to refer to the way that indigenous people see the natural world, in contrast to
the perspective of natural scientists, and they coined terms such as ethnobotany and
ethnozoology to describe the various emerging interdisciplinary fields of study. These
approaches have developed rapidly in the 20th century, giving rise to innovative
theoretical orientations, concepts and methods.

Historical development of ethnobotany

When searching the past for the world's first ethnobotanists, scientists have
sketched two possible suspects. One, archeological, is the first human who had the
intellectual skills to discover the utility of a wide range of plants, based on an
understanding of their appearance, distribution and useful properties. The other,
historical, is the first scholar who set out to record how local people classify, manage
and use plants. If ethnobotany is considered as the study of how other cultures - or
other social groups of one's own culture — interact with the plant world, then we
must by definition choose the latter portrait.

Although archaeological studies abound, setting an even approximate date of
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the emergence of local ecological knowledge is speculative. It is widely assumed that
people have been observing natural phenomena, classifying biological organisms and
discovering their uses ever since the beginning of human culture. But to which part
of the human experience is linked the emergence of detailed knowledge of the
environment? An understanding of the natural phenomena was one of the bases of
the emergence of agriculture some 6000 — 10,000 years ago (Ponting 1991:41,
Flannery 1986). Yet environmental knowledge certainly reaches even further back
into history, when hunting and gathering dominated subsistence activities. The
discovery of Middle Stone Age barbed spear points in Africa demonstrates that
humans were developing technologies for fishing some 90,000 years ago. Early
human ancestors, who are now thought to have lived on the African continent as far
back as 2.5 million years ago, apparently fashioned stone tools for harvesting and
processing food, probably allowing them to adapt to new environmental conditions
(Wilford 1995).

Just as no one knows exactly when local ecological knowledge appeared on
the cultural landscape, there is no clue to when the original scholars came on the
scene. There must be many tombs of the unknown ethnobotanist — people who made
a conscious effort to gather information on what other people knew about the plant
world around them. These first insightful observations are as probably as old as
culture contact itself. We can only speculate on the activities of these researchers lost
in antiquity, because we have no written records of their endeavors.

This brings us to define the first ethnobotanists, in yet a narrower way, as

scholars who recorded the botanical knowledge of others in written documents which



124
still exist today. Thus the origin of ethnobotany can be set arbitrarily at some two to
five thousand years ago, when students of natural history from Greek and Roman,
Chinese, Indian, Arabic, Native American and other cultures began to record and folk
beliefs and publish them in scholarly texts (Ford 1978). Original studies focused on
medicinal botany, agriculture and horticulture, activities that drew heavily on the
knowledge of local people.

| An overview of these early texts and later works reveals that ethnobotany and
natural history have evolved — much like the biological species and ecosystems that
are their focus — through a process of punctuated equilibrium. Certain historical
periods are marked by an intensive effort to expand empirical knowledge of natural
phenomena, often by incorporating local lore, whereas other epochs are characterized
by an unquestioned acceptance of established perspectives.
Early scholars of medical botany and related fields in Europe

Europeans and other people trained in a Western academic tradition usually

trace their intellectual history back to the era of Greek philosophers, who lived more
than 2300 years before our time (Duroselle 1990). This is when classical botany and
zoology were brought into existence by scholars such as Aristotle, who sought to
summarize all current knowledge about plants and animals in encyclopedic works. It
was as part of this endeavor that scholars in the Western tradition first made a
systematic study of what local people knew about the environment. In part, Aristotle
and other early naturalists such as Theophrastus — who, as author of Enquiry into
Plants, is considered the father of botany ~ rejected many local supernatural beliefs

in their quest to understand the natural world. But at times they drew upon the upon
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common sense explanations and empirical knowledge of rural people when
describing the classification and use of plants and animals (Atran 1990).

Among the people who followed in the footsteps of these early naturalists is
Dioscorides, a military physician born in Asia Minor in the 1st century A.D. He
wrote De Materia Medica, a treatise on medicinal plants which was the standard
reference of botanists, medical doctors and other scholars in Europe for one and a
half thousand years. Apart from drawing upon previous herbals (Blunt and Raphael
1979), Dioscorides learned much about herbal remedies by interacting with local
people he encountered during his wide-ranging travels with the Roman army in the
Mediterranean region. Pliny the Elder, a Roman scholar who was one of Dioscorides'
contemporaries, recorded additional plant lore in his 37-volume encyclopedia called
Naturalis Historia or Natural History. He devoted nine volumes to medicinal plants,
making frequent reference to traditional practices and knowledge.

Although the information was not always documented, other cultures and
civilizations of the same epoch probably drew upon the rich empirical knowledge
held by agriculturalists and other people who were living close to nature. As the
American botanist H.H. Bartlett (1950) wrote,

"Although they had no Dioscorides to record it, the illiterate barbarians
of northern Europe probably had a folk science and terminology nearly as
extensive and useful as that of Greece or Italy. Contemporaneously, an
equivalent folk science would have been found in Egypt, in Ethiopia, in

Palestine, in Persia, in Mesopotamia."
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The doldrums of the Middle Ages

The documentation of local ecological knowledge which marked the origin of
biological thought in Greek and Roman Antiquity was much less evident in the
Middle Ages. The decline of the Roman Empire virtually halted scholarly research
on natural history and resulted in the destruction of much existing literature of the
epoch. Throughout the Middle Ages, Europeans based their studies of medicinal
plants almost entirely on the works of Theophrastus, Pliny, Dioscorides and other
early naturalists (Blunt and Raphael 1979). Physicians from across the continent
relied heavily on De Materia Medica, often trying unsuccessfully to match the local
flora to the approximately 600 Mediterranean species described by Dioscorides
instead of documenting the folk knowledge of the region. As anthropologist Scott
Atran (1990) has summarized,

"After Aristotle, the practice of copying descriptions and illustrations of
living kinds from previous sources superseded actual field experience in the
schools of late antiquity. Well into the Renaissance, scholastic "naturalists”
took it for granted that the local flora and fauna of northemn and central Europe
could be fully categorized under the Mediterranean plant and animal types
found in éncient works. Herbals and bestiaries of the time were far removed
from any empirical base."

Despite this stagnation on the part of European scholars, general knowledge
of medicinal plants was enriched by the flow of information coming from the Arab
world, particularly through Spain and Sicily. Although dedicated in part to translating

the works of Aristotle and other classical writers, Arab~educated medieval scholars
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also pursued empirical research which they sought to apply to practical ends in
medicine, astronomy, mathematics and other fields. They were able to draw upon
traditional knowledge of medicinal plants that dates back to the Egyptian pharaohs.
The Ebers Papyrus, discovered by Egyptologist Georg Moritz Ebers in 1872, attests
to the detailed preparation of traditional remedies used in North Africa in the 16th
century B.C. (Joyce 1994).

Maimonides, a Jewish scholar resident in southern Spain during the 12th
century, contributed works such as a Book Explaining Medicinal Drugs and a
Treatise on Poisons (Duroselle 1990). Although it is not known how much local
botanical wisdom was incorporated in these texts, the descriptions of specific plants
were partially drawn from the traditional practices of Jewish pharmacists throughout
Europe and north Africa who were passing their profession and knowledge from one
generation to the next.

Scholars from other cultural traditions

A similar pattern - initial empirical discovery and cross—cultural learning
mixed with centuries of blind faith in written works — is evident in other cultural
traditions. Georges Métailié (1993), a French specialist on Chinese natural history
and science, notes that the first scholarly studies of traditional ecological knowledge
in China date back at least to the 5th century B.C., some two hundred years before
early Greek philosophers began forming their ideas about botany and medicine.
During this epoch, the Chinese philosopher Confucius encouraged his students to
study ancient knowledge, including traditional names of plants and animals, as a way

of understanding Chinese society of his era. Even before the time of Confucius, the
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Chinese were producing books on the use of medicinal plants. From the emperor
Shen Nung, a knowledgeable herbalist who lived in 2700 B.C., we have a book of
365 plant medicines now referred to the Pen Tsao Kang Mu (Joyce 1994).

In the first or second century A.D. — about the time that Dioscorides was
afoot in the Mediterranean - Chinese scholars published the first of many materia
medica, referred to generally as bencao in Chinese, which contain information on
minerals, plants and animals used traditionally in the treatment of illness. Medical
doctors of the Sth century revised these initial bencao, providing a major
reclassification of the various types of natural medicines used at the time. This
materia medica went unchanged and unchallenged for many centuries, much as the
classic work of Dioscorides in Europe.

At the end of the 16th century, a Chinese doctor named Li Shizhen began to
emulate the practice of empirical observation that Confucius had advocated many
centuries before. His major work, the Bencao gangmu, was based on information that
he obtained not only by studying ancient texts but also by travelling to the
countryside to talk with rural people (Métaili¢ 1993).

Ayurveda, a system of medicine which began in India during the 5th century
B.C. and spread to Sri Lanka and other countries by the 3rd century B.C., was
partially based on local knowledge. The remedies used in this oriental medical
practice were first discovered by shepherds and forest-dwellers familiar with the
appearance and properties of medicinal plants (Pandey 1989). Their knowledge was
discussed in various literary works called vedas which were written during the

classical period in India. Ayurvedic scholars later compiled additional empirical
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observations in a series of books referred to as the Nighantus. During the subsequent
period of foreign domination and internal conflict which brought innovation and
documentation of local knowledge to a standstill, these standard texts of ayurveda
remained unchanged.

Other ancient written sources that document local ecological knowledge were
in part the product of culture contact and changes in political and economic
dominance. In the New World, for example, the Aztecs broadened their own
sophisticated knowledge of medicine and agriculture as they learned of new plants
used by the many different Mesoamerican cultures they conquered. As Standley
(1920:9, quoted in Williams 1990:253) notes, 'the true history of botanical activity in
Mexico begins at a much earlier date [than 1519], for the native inhabitants, who had
already reached a high degree of civilization, may be said to have begun scientific
researches'. The Aztecs cultivated many newly discovered species in extensive
botanical highland gardens tended by gardeners from various geographical regions of
Mesoamerica (Williams 1990). The depth and richness of the pre-conquest
indigenous knowledge of the natural world is demonstrated by illustrated scholarly
works (Ortiz de Montellano 1992; Paso y Troncoso 1886), including the Badianus
Manuscript, an illustrated herbal written in 1552 by two Aztecs who had been
educated by Catholic missionaries (Emmart 1940). One author, Martin de la Cruz,
was an indigenous physician who had acquired his medical knowledge empirically.
The Mayas and Incas had similar literate traditions and they doubtlessly recorded
some aspects of the ecological knowledge of the various ethnic groups they

dominated at the height of their political power and cultural development. Many of
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these New World written sources of local knowledge were victims of the conquest,
destroyed by overzealous missionaries and conquerors who wished to impose
Catholicism, Western culture and European languages on the people of the New
World.

The Renaissance and the exploration of the tropics

During the 16th and 17th century in Europe, Renaissance botanists began to
emulate the methods that Dioscorides had applied some 1500 years previously,
bringing an end to the intellectual stagnation that characterized the Middle Ages.
They carefully observed plants in the field and inquired about their local names and
uses in Germany, Holland, Italy and other parts of Europe. This experience served
them well when faced with the influx of exotic species from areas of the world
discovered and colonized by Europeans in the 15th and 16th centuries. The diversity
of biological organisms discovered by explorers stimulated Linnaeus and other
natural scientists to formulate many of the concepts that are the building blocks of
modern—day systematics. The shift from manuscript herbals produced by hand to
printed herbals published in large numbers allowed new botanical knowledge to be
disseminated widely.

The colonial quest to exploit local knowledge and economically important
species inspired adventurers, missionaries and natural historians to record their
observations on traditional uses and names of plants in many parts of both the New
World and the Old World. As ethnobotanist Richard Ford (1978) has described,

"A rapid progression of expeditions came to North America to discover

and to colonize, and the chronicles of adventure are a record of the utilitarian
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value of an unfamiliar landscape and the use the indigenous people made of it.
Its economic potential certainly had priority to any interest in attitudes about
the land. The observations of [many explorers] ... provided the first natural
history of North America and the bases for the beginning of ethnobotany.”

From the 16th century onwards, researchers began to focus increasing
attention on the ecological wealth of tropical countries and the benefits it promised
for Europeans. To this end, scholars drew upon the knowledge of local people, who
continually experiment with useful domesticated species cultivated in their gardens
and wild plants harvested in fields and forests (Haverkort and Millar 1994). European
and American scholars consulted both written sources - such as Ayurvedic works
and Chinese pharmacopeias —~ as well as oral history to produce extensive
encyclopedias of useful plants from around the world. One such early works is the
Cologuios dos Simples e Drogas e Cousas Medicinais da India (translated into
English as Colloquies on the Simples and Drugs of India), written by the Portuguese
explorer Garcia ab Orta in 1563. Orta, who lived from approximately 1500 to 1568,
was the son of Spanish jews who fled to Portugal. Beekman (1993:108) writes of his
work "The Coloquios represented the fruit of thirty years of practical experience in
India. ... he described betel-chewing (the use of sirih) and the use of bangue or
cannabis... Furthermore Orta was one of the first Western scholars to take seriously
and express admiration for Chinese civilization.”

Another notable example is the herbal of Rumphius, a 17th century natural
historian from Germany who spent nearly 50 years in Asia, working for the Dutch

East-Indies Company. Increasingly released from his administrative duties but still
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under the employ of the Company, he focused his attention on studying useful plants,
animals and minerals in various regions of what now constitutes Indonesia. He
provided descriptions of over 700 medicinal or toxic plants, published posthumously
in the 6 volumes of the Ambonese Herbal (Beckman 1993).
Other works of this epoch include a book on medicinal plants of the New
World by Nicolas Monardes, a Spanish physician from Seville; the Tractado de las
drogas, y medicinas de las Indias orientales work by Christoval Acosta; and the
Natural History of the West Indies by the Spanish writer, military man and
administrator Ovideus (Gonzalo Ferndndez de Oviedo), who fought against and
learned from the Indians of the New World. The tradition of writing detailed
descriptions of useful plants has continued in this century, with works such as 4
Dictionary of Economic Products from the Malay Peninsula, produced in 2 volumes
by L.H. Burkhill (1935), and The Healing Forest, Medicinal and Poisonous Plant of
the Northwest Amazonia by Richard Evans Schultes and Richard Raffauf (1990).
Although Orta, Rumphius and his counterparts approached natural history as a
holistic phenomenon, scholarly activity in later centuries reveals a fragmentation of
research into distinct disciplines, marking the beginning of reductionism in the
sciences. As Gross and Levitt (1994) have noted,
'The nineteenth century turned science into a profession... The

subdivisions of science came to be ever more clearly defined, and the intense

specialization that marks the science of our own day took shape. At the same

time, the link between theoretical science and direct technological innovation

became concretized in the growth of institutions, both educational and
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For example, pharmacognosy - the study of naturally occurring compounds
that can be used medicinally and in other ways — became recognized as a separate
field of endeavor in the early part the 19th century. It focused on the identification,
preparation and commercialization of drugs, which mostly came from plants at the
time (Evans 1989). This enterprise, combined with tropical exploration, yielded such
novel cures as quinine, successfully used to control malaria in Europe and other
regions (Lewington 1990).

The christening of ethnobotany and related disciplines

By the end of the 19th century, researchers began to recognize the study of
traditional knowledge as a separate discipline. John W. Harshberger (1896), an
American botanist and agronomist, initiated the fashion of using the prefix ethno- to
indicate the study of local people's natural history. In 1896, he published an article
entitled "Purposes of ethnobotany”, and the term quickly replaced names such as
«aboriginal botany» and «botanical ethnography» which had been used by other
authors. In the words of Richard Ford (1978), after a "half century of scientific
attention and an even longer history of casual observations" the study of other
people's interaction with nature finally had a name and recognition as a distinct line
of academic endeavor.

The emergence of ethnobotany and related fields coincided with important
developments in the natural and social sciences towards the end of the 19th century.
The diverse branches of natural history - botany, zoology, pharmacognosy and others

- began to mature into distinct disciplines, each with separate methods and goals.
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Scott Atran (1990) has characterized this as the "breakaway of science”, a time when
natural historians began to leave behind common sense descriptions of natural
phenomena — drawn in part from folk biology — in order to embrace rigorous
experimental methods. Social scientists began to focus on separate aspects of human
society and culture, with the consequent emergence of fields such as anthropology,
linguistics and sociology.

As research on traditional ecological knowledge expanded in the late 19th and
early 20th century, several lines of research became apparent, reflecting the diversity
of researchers who began to appreciate the importance of the subject. Although these
approaches originated in Europe and the United States, they have now been
embraced by researchers in many developing countries who have subsequently
adapted the techniques and concepts to their own goals and local conditions. The
emergence of professional societies of ethnobotanists in developing countries, ranging
from the Indian Society of Ethnobotanists in 1980 to the Asociacidn Mexicana de
Etnobiologia in 1993, are evidence of this trend.

Botanists, who have focused primarily on the utility of plants and only
secondarily on indigenous culture, began to refer to their approach as 'economic
botany' (Simpson and Ogorzaly 1986). The object of their research has been to
document local uses of plants and to organize the resulting data according to the
Western system of plant classification. They have produced detailed works on plants
employed by local people for food, medicine, textiles, utensils and many other
purposes, much in the tradition of early herbals.

Research on the commercial value and utility of plants expanded as botanists
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from the United States and Europe explored the New World and Old World tropics
in search of products that would increase the wealth of developed countries and the
well-being of people in general. Today, economic botanists continue to look for
marketable products in tropical forests and elsewhere, but they are increasingly
interested in how the commercialization of these resources can contribute to
resolving the poverty, malnutrition and diminished social status of rural people as
well as spurring economic development in developing countries (Plotkin 1994,
Plotkin and Famolare 1992). An increasingly important offshoot of this enterprise is
bioprospecting (a term derived from 'biodiversity prospecting’), the search for useful
and novel chemical constituents in plants, animals, fungi and other biological
organisms (Reid et al 1993).

While biologists were establishing economic botany, anthropologists and other
social scientists were developing a different perspective on traditional ecological
knowledge. Interested in a systematic appraisal of local people’s culture and their
interaction with the local environment, they focused on the empirical categories,
social rules, symbolic systems and modes of behavior that reflect how the natural
world was perceived from a local perspective (Frake 1980; Levi-Strauss 1966).
These early anthropological studies formed the foundations for a new approach -
referred to as 'ethnoscience' — which advocated rigorous analyses of folk knowledge,
with particular emphasis on systems of ethnobiological classification (Conklin 1962).
Drawing upon the empirical tradition in American anthropology and new techniques
devised by linguistic and cognitive anthropologists, ethnoscientists sought to discover

the basic principles which underlay the way that humans perceive and classify the
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world. Thus, while economic botany emerged as an utilitarian practice firmly rooted
in economic development, ethnoscience developed as an intellectual endeavor
oriented towards a deeper understanding of human culture and cognition.

Although studies of local ecological knowledge have tended to be divided
along the lines of scholarly disciplines over the last century, there is a new
movement to integrate these various perspectives. This approach has spurred Mexican
ecologist Victor Toledo and other researchers to use the term ‘ethnoecology’,
referring to integrated studies of traditional ecological knowledge. Toledo (1991,
1992) considers that conventional studies carried out by both economic botanists and
ethnoscientists present a limited vision of local people's interaction with the natural
environment. In particular, he criticizes their emphasis on analyzing single domains
of folk knowledge - such as plants, animals, climates and systems of nomenclature -
while neglecting to generate a holistic vision that integrates these dimensions. In
addition, he points to the limitations of focusing on the study of traditional
knowledge without considering its role in basic productive activities in rural
communities. His concerns are also methodological - economic botany and
ethnoscience have often concentrated on the empirical side of folk knowledge,
excluding symbolic and other interpretive approaches that could give a broader
picture of how people perceive their natural surroundings.

Ethnoecology provides an opportunity for reintegration of various disciplines
of natural science, counteracting the increasing reductionism of science. As French
ethnobotanist Jacques Barrau (1993) has noted,

"There is perhaps today a renewed interest in the methods [of natural
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history]: methods that we can clearly refine but that appear in any case as
being a good means, not to achieve that global understanding which we can
hardly hope to attain because of the breadth and depth of knowledge, but to put
back together the pieces of the puzzle that have been dispersed by scientific
hyperspecialization.”

In this respect, ethnoecology holds the promise of providing a holistic view of
natural science without rejecting empirical methodology or resorting to the nihilistic
tendencies that characterize current intellectual trends such as postmodernism and
poststructuralism (Gross and Levitt 1994, Martin 1995). The emergence of
ethnoecology at the end of the 20th century fits well with calls to reintegrate various
lines of scientific research to support, not undermine, community development and
biodiversity conservation (Shiva 1993).

One outcome of this search for a new approach has been an increased
emphasis on 'advocacy’ or 'applied ethnoecology', in which there is a direct
relationship between indigenous people and academics as co—promoters of
ethnoecological research, community development and conservation of biodiversity
(Martin 1994a). Its goal is not only to document local knowledge but also to change
the social and economic policies that are at the root of many problems which affect
rural populations. This approach has found fertile territory in the thought and action
of a new generation of ethnoecologists who seek to blend scientific research with an
awareness of political and environmental problems. As Victor Toledo (1982) has
written,

'The worsening of the ecological crisis on a world scale, the loss of
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biotic and genetic resources, deforestation in the tropics, the great advances in
the indigenous struggles and the spread of the environmental movement and the
movement for democracy have shaken the consciousness of a great many
researchers'.

Trends in the theory and application of ethnoecology

In the Western academic tradition, the assessment of traditional ecological
knowledge has ranged from derogatory to exclamatory. Some scholars have claimed
that local people have a simplified conception of nature that is pre-scientific and
mystical (Levy-Bruhl 1923). This is said to contrast with the elaborate systems of
classification, empirical observation, mathematical analysis, logical reasoning and
experimentation that are the cornerstones of Western science (Tambiah 1990). The
opposite extreme is represented by those who argue that local people, thanks to their
acute powers of perception, have a combined empirical and spiritual knowledge of
nature that equals or even surpasses the comprehension of natural scientists (von
Hildebrand 1992).

While social scientists have argued about human mentality, environmentalists
have been busy debating whether local people are the saviors or the destroyers of the
natural world. In the most romantic view, forest dwellers are seen to inhabit an
idealized paradise, molding their social behavior to the natural limits of the local
environment. In the most negative appraisal, rural dwellers are condemned for
contributing to widespread deforestation and a reduction in biodiversity because they
engage in practices such as shifting agriculture, firewood gathering and harvesting of

other forest products. Furthermore, they are blamed for the rural population explosion
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that is linked to the rapid depletion of resources in many areas. The impact of more
agriculturalists cutting and buming more hectares of virgin forest has painted a vivid
image of ecological destruction in the minds of the general public. Many
conservationists now believe that such an image belies the rationality of local
peoples' interaction with the natural environment and are considering them as
possible allies in their quest to preserve the environment.

There are many intermediate points of view in these debates, and as
consensus prevails over dissention, researchers are taking a detailed multidisciplinary
approach to discover how local people perceive, manage and use the natural
environment (Alcorn 1989, 1994). There is increasing agreement that traditional
ecological knowledge is key to the rational management of natural areas, and that
local people will play a central role in documenting biodiversity and participating in
conservation and development programs (Berlin 1984; Janzen et al 1993; Johnson
1992; Varese and Martin 1993). As noted by Joanne Barnaby, executive director of
the Dene Cultural Institute, and David B. Brooks of the International Development
Research Centre of Canada (Barnaby and Brooks 1992),

"In recent years, the value of the traditional knowledge of indigenous
peoples, and particularly their traditional environmental knowledge, has been
recognized. This has unleashed a flood of research. Some of the research has
been undertaken by scientists working alone, but the most innovative responses
to this trend have been developed by indigenous researchers working in
collaboration with Western scientists. They recognized early on that the main

objective was not simply to collect reels of audio or video tape as a form of
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folklore, but to catalogue this information so that it could be compared from
one region and one culture to other regions and cultures, and, even more, so
that it could be brought to bear on policies for sustainable development in
remote and typically fragile ecosystems”.

Although some colleagues argue for the need to take a scientifically rigorous
approach to ethnobiological research (Johns et al 1990; Phillips and Gentry 1993a,
1993b), there are others who argue for an interpretive analysis or a rapid appraisal
that dispenses with rigid methodology and complex statistical analyses (Malhorta et
al 1992). There is room for all of these orientations in ethnobiology. One of the main
challenges of the future will be to incorporate them into a single comprehensive
understanding of how people interact with their environment.

In the 100 years since its formal recognition, ethnobiology has grown into a
discipline of international importance. In various countries, researchers have been
developing theory and hypotheses to explain the logic behind traditional ecological
knowledge. However, within anthropology this emergence has not been synonymous
with general acceptance. Ethnobiologists have developed a sophisticated methodology
that borrows elements from ecology and other biological disciplines, but they remain
somewhat aloof from general anthropological theory concerning social change,
symbolic logic and ethnic identity.

Comparative ethnobiology, the cross—cultural study of human perception and
use of the natural environment, provides the means for reintroducing an empirical
perspective to anthropology and other academic fields. As ethnobiologists progress

from studying single communities to conducting research on ethnically and
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ecologically complex regions, they seek both a broad description of the cultural and
ecological landscape, and a deeper analysis of people's classification and management
on biological resources.

As researchers have sought to link theoretical issues to applied projects,
several trends have emerged. A closer look at various research directions reveals the
potential role that ethnobotanists can play in conservation and development
initiatives. The following theoretical issues and practical concerns guide the analysis
of the data I provide in this dissertation, as well as the results of ethnofloristic
inventories I am coordinating in the Beni Biosphere Reserve in the Bolivian Amazon
and Kinabalu Park in the Malaysian part of Borneo.

Structure and content of traditional ecological knowledge

Since the 1950s, ethnoscientists have been exploring the structure of
ethnobiological classification (Conklin 1954). Based upon their work in many diverse
cultures, they have described the complex interrelated sets of categories for plants,
animals, soils, climates, vegetation, illnesses, food and many other cultural domains
and natural phenomena (Toledo 1991). Much attention has focused on describing the
similar ways in which local people and scientists perceive the natural world (Berlin
1973). Many generalizations on the categorization, naming and identification of
plants and animals are widely accepted (Berlin 1992), whereas others continue to
provoke controversy (Ellen 1986, Friedberg 1986), especially among anthropologists
who place emphasis on cultural relativity - the concept that there are no moral
values or perceptions of reality that are shared by all people (Sperber 1985:8).

In particular, there is disagreement over why people are motivated to classify
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the various elements of the environment (Ellen and Reason 1979; Morris 1984).
Some researchers seek a utilitarian explanation, suggesting that people help to fulfill
their basic subsistence needs by naming and classifying the useful plants, animals,
soils and other natural features (Hunn 1982; Randall and Hunn 1984). Those who
follow an intellectualist line argue that there is a universal human tendency to
categorize plants and animals according to their overall appearance or, alternately,
their symbolic importance. These researchers note that local people tend to group
organisms with a similar morphology or behavior, regardless of their cultural utility.
Yet other colleagues propose an ecological rationale, noting that some aspects of
ethnobiological classification can be elucidated by reference to the diversity of
environmental zones in the region (Bulmer 1974). In addition to these three
dimensions — which can belong to what Malinowski (1948) has termed the profane
realm of culture - many researchers call attention to the spiritual and ritual aspects
of traditional botanical knowledge, which Malinowski has referred to as the sacred
domain of culture (Rosaldo 1972). Most ethnoecologists agree that classification is
motivated by a combination of these factors, but there continues to be much debate
about which is the most important dimension.

As has been discussed throughout this chapter, the classic references on
ethnobiological classification are Berlin et al's (1974) botanical ethnography of
Tzeltal-speakers and Berlin's (1992) overview of theoretical principles of
categorization and nomenclature. Brown (1984) has looked at the classification of
life-forms in many different cultures from around the world and his approach has

provoked strong responses from other researchers (e.g. Randall and Hunn 1984;
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comments in Brown 1985, 1986). Toledo (n.d. 1991) provides an overview of
ethnobotanical research in Latin America and a theoretical outline for ethnoecology.

These studies of ethnobiological classification are essential if we are to
understand - in the context of Western science — how local people perceive the
environment and manage natural resources (Clay 1988). As we embark on joint
efforts to protect natural areas and participate in community development, we need a
bilingual and bicultural perspective that outlines the correspondence between our
different ways of looking at the local environment, allowing us to contribute to joint
management of wildlands (Martin 1994a).
Variation in knowledge

Within and between communities, there are significant differences in what
people know about the environment (Berlin 1992:199-231). For example, some
plants are known by just about everybody, but others are known only to curers, the
elderly, women or members of another subset of the populations (Browner 1991). We
find significant divergence between people living in separate communities, belonging
to distinct ethnic groups, speaking different languages or subsisting in diverse
ecological zones (Balée and Moore 1991; Berlin et al 1973). These differences can
be explained in part by the fact that each person's knowledge is correlated with
sociological factors such as age, gender, occupation, education, social status and zone
of residence (Ellen 1979; Weller 1984, 1987). Perception and management of plants
and animals is also affected by each individual's experience in life ~ if he or she has
suffered from a major illness, migrated to other communities, worked as an

apprentice to a plant specialist and so on.
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Although anthropologists have long been intrigued by cultural diversity,
studies on variation in ethnobiological knowledge are relatively recent (Hays 1974,
1976; Bennett and G6mez 1991; Brown 1976). Provoked in part by claims to the
universality of folk knowledge, academics have studied variation across different
social groups, ethnic minorities and types of plants (Boster 1986a; Gardner 1976;
Wermer 1969). Berlin et al (1973) compared the classification of plants by two
neighboring groups of Maya speakers ~ the Tzeltal and Tzotzil of Chiapas, Mexico -
to discover how many plant categories they held in common. Balée and Moore
(1991) have followed in their footsteps with a similar study of Tupi~Guarani
speakers. Browner (1991) looked at the difference in men's and women's knowledge
of plants used to control reproduction in a Chinantec community of Oaxaca. Boster
(1980, 1986b) documented how different Aguaruna speakers from Peru perceived and
classified various forms of manioc. Other researchers have carried out elegant studies
of variation in other cultural domains, including the perception and classification of
illness (Garro 1986; Mathews 1983; Weller 1983).

If conservation and development workers are to collect accurate
ethnoecological data as a part of their work, they should be sure to consult a
representative sample of local people (Johnson 1992). When we work with few
participants, we run the risk of recording a biased version of local ecological
knowledge. By sampling the variety of opinions in the community, we can provide a
relatively loyal account of how people perceive the natural world. The resulting
patterns of agreement between different individuals can reveal the most popular and

useful plant and animal species, soil types, forest zones and other elements of the
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landscape (Malhotra et al 1992; Trotter 1986). These results ensure accuracy when
preparing natural resource management plans and popular manuals that will be
returned to local communities (de Avila and Martin 1990).

Change in knowledge over time

Knowledge about the natural environment is not static. It changes as people
move from one region to another, as youth reinterpret what they have learned from
their elders and as people from distinct communities come into contact with each
other. Archaeology, linguistic reconstruction, archival research and oral history open
a window to the past, allowing us to discover which elements of ecological
knowledge and resource management have persisted throughout decades or centuries
of political, demographic and economic change (Josserand et al 1984; Roosevelt
1989). We can assess which species, ethnobiological categories and ecological
practices have become widespread through borrowing across cultural boundaries or
have disappeared or become modified over time. Historical research that spans recent
centuries allows us to assess the impact of Westernization and other forms of culture
contact on indigenous ways of perceiving and managing the natural world (Balée
1989).

An important aspect of this trend concerns how knowledge is passed on from
one generation to another. Stross (1973), for example, has documented how children
learn botanical categories in a Tzeltal-speaking community of Chiapas, Mexico.
Another approach is to consult historical documents and to compare the
ethnobotanical lore recorded therein with current knowledge. Marcus and Flannery

(1978) compared Zapotec plant categories discussed in a 16th—century document
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with those recognized by contemporary Zapotec—speakers from the Valley of Oaxaca
and found much similarity despite 400 years of difference in time. Whitaker and
Cutler (1966) compared the seeds of squashes used by prehispanic populations of
central Mexico with those collected in a Puebla market and discovered that the same
varieties had persisted over thousands of years.

Many researchers have attempted to discover which elements of local
knowledge have an indigenous origin and which have been introduced from Western
culture during colonial and independence periods. In particular, anthropologists such
as George Foster (1953, 1978) have discussed the humoral or hot — cold system of
classifying foods, medicines, diseases and other cultural domains, searching for their
origin either in European traditions or indigenous cultures of Latin America. Alfred
Crosby (1972, 1986) has discussed the biological impact of European colonialism on
indigenous people and Eric Wolf (1982) has addressed the cultural impact of
imperialism. Various works by Marshall Sahlins (1972) describe the encounter of
Western and traditional economies.

Many regions of the world are passing through an intense period of change
characterized by not only the destruction of wildlands and loss of biological
diversity, but also the disappearance of traditional ecological knowledge and
environmental management systems. In some rural areas, the younger generation is
not learning what their elders know about the environment. Specialized knowledge
held by only a few curers or spiritual leaders is lost when no apprentice is found to
carry on traditional medical or religious practices. This loss of knowledge is often

linked to increasing contact with national and international cultures and is often
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exacerbated by formal education and migration.

Participants in ethnoecological projects should assess the extent of culture loss
and search for ways of promoting the survival of local ways of classifying, using and
managing natural resources (NAS 1992:90-111). They should also search for ways to
protect the economic interests and intellectual property rights of communities whose
knowledge is exploited in commercial enterprises (Gray 1991). When local people
are full partners in conservation and development projects, they are stimulated to
retain and build upon the empirical knowledge that has developed over the tens,
hundreds or thousands of years they have resided in the region (WRI et al 1992:79~
95). Studying the evolution of ethnoecological knowledge helps us to understand the
dynamics of cultural resistance, allowing us to understand why local ecological
practices persist and how we can reinforce the trend (Williams and Baines 1993).
Knowledge and production

In order to subsist and to earn a living, local people draw upon their detailed
knowledge of the diverse microenvironments in their communities (Toledo 1976).
From the cultivation of domesticated plants to the protection of wild useful species,
they manage vegetation zones in a way that is often energy-efficient and sustainable
(Alcom 1981b, 1984; Altieri 1987). They capitalize on the use-value of natural
resources when they harvest plants and animals for self-consumption and on their
exchange-value when they barter or sell agricultural and forest products (Lescure
and Pinton 1993; Martin 1992; Toledo et al 1985).

The connection between production and ethnobotanical knowledge has been

explored from anthropological, ecological and economic perspectives. Peters et al
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(1989) assessed the market value of rain forest products known by indigenous people
and concluded that gathering could be more profitable than logging in parts of the
Amazon basin. Toledo (1991:3-12) presents a cogent argument for including the
productive activities of peasants and indigenous people as an integral part of
ethnobotanical studies. Clay (1988) provides an overview of the subject for Latin
America; important case studies are given in Alcorn (1984) and Posey (1983, 1984).

By investigating the link between knowledge and production, we can better
calculate the value of tropical forests (Plotkin and Famolare 1992). This allows us to
evaluate the hidden costs of tropical forest destruction, the economic benefits derived
from both subsistence and commercial use of wild species and the environmental
advantages of maintaining forest cover as a way of buffering local climate and
preserving the purity of local air, water and soil (WRI 1993). Indigenous and folk
systems of knowledge and production can serve as an integral part of appropriate
development schemes in rural areas (Redford and Padoch 1992).
Scientific co-validation of folk knowledge

One of the main activities of ethnoecologists is to understand the rationale
behind the way local people interact with the natural environment. In research
laboratories, scientists carry out a broad array of analyses that corroborate the
efficacy of local uses of plants and animals, ranging from the identification of active
compounds in medicinal plants to appraisal of the quality of tropical woods or the
nutrient content of wild foods. In the field, ecologists assess how the yields of
agroecosystems compare with those achieved by large-scale monocultures and to

what extent traditional methods of resource management are sustainable.
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Ethnobiologists compare folk botanical categories with scientific taxa, judging if folk
classification makes sense in terms of botanical systematics. This range of activities
is aimed at revealing the logic, from a scientific perspective, of the thought and
practices of local people.

There is a wealth of literature on the covalidation of folk knowledge, ranging
from case studies of a single species to comprehensive reviews of the flora,
traditional medicine or diet of a certain region. Johns' (1991) study of the use of
potatoes in the Andes is exemplary in that it demonstrates a variety of approaches to
analyzing the role of a single plant in human diet and culture. A compendium of
papers on food plants from tropical forests has been edited by Hladik et al 1993. The
TRAMIL work group (Robineau 1991), composed mainly of Caribbean researchers,
has developed a pragmatic approach to evaluating and distributing the results of
empirical studies on medicinal plants. Berlin et al (1990) are conducting a
multidisciplinary evaluation of traditional remedies and medical knowledge in the
highlands of Chiapas. Bernardo Ortiz de Montellano (1992) has addressed the
covalidation of folk medical knowledge in his recent monograph on Aztec medicine.
Phillips and Gentry (1993) have demonstrated the importance of hypothesis testing in
ethnobotanical research, drawing upon their rt;.scarch in the Peruvian Amazon.

Scientific co—validation allows us to understand how traditional ecological
knowledge can be applied into management of protected areas, community
development and optimization of the value of plants and animals that are consumed
locally or commercialized (Brokensha et al 1980). Based on what they have learned

in the field and laboratory, researchers can act as consultants to local people, offering
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advice on the sustainable use of biological organisms. This research plays an
important role in convincing conservation and development specialists who are
skeptical about having local people participate in projects. Above all, these studies
reveal the breadth of local people's ecological knowledge and the wealth of resources
available in natural areas, highlighting their potential value on the world market and
their contribution to human welfare (Schultes 1991).

Cognitive mapping of the landscape

Many local people have a special ability to keep mental track of the location
of biological resources, geographical landmarks and different types of forest. They
also have an aptitude for assessing the quality of the environment, including
differentiating ecological zones that are well managed from those that are degraded.
This expertise comes in part from their sophisticated perception of how the various
elements of the ecosystem — organisms, soils, climate, topography and so on - form
an interdependent whole (Toledo 1991).

This cognitive mapping of the landscape explains their mastery in locating
scarce plant resources and in selecting plant populations that yield the best fruit, the
most potent medicine or the best materials for construction. It also reveals their
adeptness at selecting the best place to cultivate the earth, create human settlements
and leave forested areas which contribute to soil fertility, water purity and other
environmental benefits (Tabor and Hutchinson 1994). This talent for land use
planning comes from their long~term observation of nature, potentially allowing
them to avoid some of the consequences of catastrophes such as droughts, floods and

hurricanes as well as yearly fluctuations in climate.
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Although a diverse range of works have contributed to understanding
cognitive mapping of the environment (c.g. Baker et al 1992), it is a relatively new
trend among ethnobiologists and no monographic studies have yet been published.

The ability of some local people to integrate and recall complex information
on the local environment often gives them special proficiency as stewards of
ecological resources (McNeely et al 1990:73~74). Conservationists can draw upon
this expertise when deciding how to zone protected areas into various land-use zones
and promote local participation in development projects (Wells and Brandon
1992:32-33). This knowledge also provide partial justification for official recognition
of local people's customary land rights and use of natural resources (Davis 1993).
Ritual, religion and symbolism

Local knowledge of the environment plays an important role in ritual
practices and is a recurring element in cosmology, myths and legends (Levi-Strauss
1966; Reichel-Dolmatoff 1976). Some researchers assert that indigenous people have
a way of relating to the natural environment - linked to their spiritual understanding
of the universe — which is fundamentally different from that found in Western
culture. A central element in this conception is that indigenous people are at one with
environment, inextricably linked to nature in a way that contrasts with Western
people's need to dominate and destroy the natural world. A common way for
outsiders to gain access to the world of ritual and religion has been through
apprenticeship with spiritual leaders, often accompanied by the use of mind-altering
plants (Schultes and Raffauf 1992).

Some anthropologists assert that the study of symbolism must be approached
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not with a rigorous methodology, but rather with intuitive interpretation. Perhaps for
this reason, the symbolic and religious aspects of ecological knowledge have
attracted little empirical study. There are some ethnographic treatments of symbolic
ecological knowledge which are rich in description, most notably by Victor Turner
(1967) who discusses the ritual use of plants in Africa. Claude Lévi-Strauss (1966)
draws upon ethnographic evidence from many sources in writings on the symbolic
classification of plants. In a similar vein of structural analysis, Philippe Descola
(1987, 1994) has published monographs on the ecological symbolism of Shuar—
speakers in Ecuador. The literature on the use of hallucinogenic plants is vast. Much
of it dates from the peak of interest in the 1960s and 1970s and can be traced to
Richard Evans Schultes (Schultes and Hoffman 1992) and his collaborators and
students, including H. Gordon Wasson (1963, 1966) and Wade Davis.

Spiritual beliefs about the forest and associated taboos on the use of natural
resources are important elements of conservation and sustainable use of natural
resources in many cultures (Kemf 1993). When people begin to abandon these
beliefs, traditional controls on resource exploitation disappear, sometimes leading to
rapid devastation of formerly protected areas. It is important to make an accurate
ethnographic record of these belief systems and to verify empirically what impact
they have on conservation and utilization of natural resources. Conservationists
should explore ways of integrating these belief systems into the management of
protected areas.

Structure and content of traditional ecological knowledge

Since the mid 1950s, ethnoscientists have been exploring the ways in which



153
local people classify the natural environment (Conklin 1954). Based upon their work
in diverse cultures, they have described complex interrelated sets of categories for
plants, animals, soils, climates, vegetation, illnesses, food and other cultural domains
and natural phenomena.

Much attention has focused on describing universal similarities in the ways in
which local people perceive the natural world (Berlin 1992). Many generalizations on
the categorization, naming and identification of plants and animals are widely
accepted, whereas others continue to provoke controversy, especially among
anthropologists who place emphasis on cultural relativity, or the uniqueness of each
ethnic group (Ellen and Reason 1979; Sperber 1985). In particular, there is
disagreement over why people are motivated to classify various elements of the
environment. Some researchers seek a utilitarjan explanation, suggesting that people
enhance their ability to fulfill their basic subsistence needs by naming and classifying
useful plants, animals, soils and other natural features (Malinowski 1948; Friedberg
1986; Hunn 1982). Those who follow an intellectualist line of reasoning argue that
there is a universal human tendency to categorize plants and animals according to
their overall appearance or symbolic role (Brown 1984; Levi-Strauss 1966). These
researchers note that local people tend to £roup organisms with a similar morphology
or behavior, regardless of their cultural utility. In a similar vein, some colleagues
Propose an ecological rationale, noting that some aspects of ethnobiological
classification can be elucidated by reference to rofe of plants and animals in the
diverse environmental zones found in any region (Atran 1985). Most ethnoecologists

are coming to a consensus that Classification is motivated by a combination of these
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and other factors, but there continues to be much debate about which is the most
important dimension (Turner 1988).

These studies of ethnobiological classification are essential if we are to
understand - in the context of Western science — how local people perceive and
manage natural resources. When carried out in a participatory way, ethnobiological
inventories provide an opportunity for local people, park rangers and students to
work together and learn from each other as they explore and protect the natural
environment (Martin 1994b). They provide the baseline data needed to produce
bilingual and bicultural resource manuals that compare and contrast our different
ways of classifying, managing and using biological organisms (de Avila and Martin
1990). These manuals - particularly when they are written for and by communities —
in turn contribute to applied programs of conservation and development by
highlighting culturally significant species that local people are harvesting from the
wild, managing in agroforestry systems or cultivating in gardens and fields. Often,
these species can be proposed for use in initiatives that promote reforestation,
sustainable harvesting of minor forest products or cultivation of useful plants - in
agroforestry systems or crop polycultures - that contribute to the well-being and
income of local people (Nabhan 1992).

Variation in ecological knowledge and practices

There are significant differences in the way local people perceive and use
biological resources (Berlin 1992:199-231). For example, some plants are known by
just about everybody, but others are known only to curers, the elderly, women or

members of another group of people (Browner 1991). We find significant divergence
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between people living in separate communities, belonging to distinct ethnic groups,
speaking different languages or subsisting in diverse ecological zones (Balée and
Moore 1991). These differences can be explained in part by the fact that each
person's knowledge is correlated with sociological characteristics such as age, gender,
occupation, education, social status and zone of residence (Garro 1986). Perception
and management of plants and animals is also affected by each individual's
experience in life - if he or she has suffered from a major illness, migrated to other
communities, worked as an apprentice to a plant specialist and so on.

Conservation and development workers must be aware of these differences
when they seek to assess the depth and breadth of traditional knowledge as well as
the diversity of ecological practices in a particular area. If they work with few
participants, they run the risk of recording a biased version of local ecological
knowledge. In contrast, by sampling the variety of opinions in the community - by
consulting a representative cross—section of local people — they can provide a
relatively loyal account of perception the natural world. The resulting patterns of
agreement between different individuals can reveal the most culturally significant
plant and animal species, soil types, forest zones and other elements of the landscape.
These results ensure accuracy when preparing natural resource management plans and
popular manuals that will be retumed to local communities. They can also play a role
in understanding which specialist user groups hold knowledge, and how they are
transmitting it over time.

Change in ecological knowledge and practices over time

Knowledge about the natural environment and ways of managing biological
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resources are not static. They change as people move from one region to another, as
youth reinterpret what they have learned from their elders and as cultures come into
contact with each other. Archaeology, linguistic reconstruction, archival research and
oral history open a window to the past, allowing us to discover which elements of
ecological knowledge and resource management have persisted throughout decades
and centuries of political, demographic and economic change (Josserand et al 1984).
We can assess which species, ethnobiological categories and ecological practices
have persisted, changed or disappeared over time as well as those that have become
widespread through borrowing across cultural boundaries (Balée 1989a; Berlin et al
1973). Historical research that focuses on world events in recent centuries allows us
to assess the impact of Westernization and other forms of culture contact on
indigenous ways of perceiving and managing the natural world (Crosby 1972, 1986;
Wolf 1982).

Many regions of the world are passing through an intense period of change
characterized by not only the destruction of wildlands and loss of biological
diversity, but also the transformation of traditional ecological knowledge (Williams
and Baines 1993). In some rural areas, the younger generation is not learning what
their elders know about the environment, particularly as traditional ways of using
biological organisms and managing natural areas fade away. Specialized knowledge
held by only a few curers or spiritual leaders is lost when no apprentice is found to
carry on traditional medical or religious practices (Plotkin 1994). This loss of
knowledge is often linked to increasing contact with national and international

cultures and is often exacerbated as local people incorporate formal education, major
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religions and migration into their lifestyles.

Participants in ethnoecological projects can assess the extent of cultural
transformation and search for ways of promoting the survival of local ways of
classifying, using and managing natural resources. When local people participate in
the joint management of forests and resources, they are stimulated to retain and build
upon the empirical knowledge and practices they have acquired over the tens,
hundreds or thousands of years they and their ancestors have resided in the region.
Studying the evolution of ethnoecological knowledge helps us to understand the
dynamics of cultural resistance, allowing us to understand why local ecological
knowledge persists and how we can reinforce it. These studies also highlight the
impact that local people have had on the natural environment over time, often
providing not only evidence that they are responsible for maintaining biological
diversity but also creative ideas for conservation in the future (Balée 1989b).
Traditional ecological knowledge, practices and production

In order to ensure subsistence production and to earn a living, local people
draw upon their detailed ecological knowledge to manage the diverse
microenvironments in their communities (Alcomn 1984a, 1989). From the cultivation
of domesticated plants to the harvesting of wild useful species, they engage in many
ecological practices that are often energy—efficient and sustainable. They capitalize
on the consumptive use value of natural resources when they harvest plants and
animals for subsistence purposes and on the productive use value when they barter or
sell agricultural and forest products (Toledo 1980). They also benefit ~ as does the

whole world - from the non-consumptive value that comes from ensuring the
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viability of ecosystem function in general, including its watersheds, cycles of
photosynthesis and respiration, climate, soils and other elements.

By investigating the link between local knowledge, practices and production,
we can understand better the value of tropical forests (Peters et al 1989) and the
rationality of resource harvesting decisions made by small-scale farmers and
gatherers of forest products (Pinedo-Vasquez 1992). This allows us to evaluate the
hidden costs of tropical forest destruction, the economic benefits derived from both
subsistence and commercial use of wild species and the environmental advantages of
maintaining forest cover as a way of buffering local climate and preserving the purity
of local air, water and soil (Munasinghe 1992). These perspectives allow
conservationists, development specialists and communities to explore the impact of
current productive practices, propose new methods of managing fields and forests,
and select new biological species that can be gathered or cultivated locally. Studies
of local systems of resource management can also enrich the work of ecologists who
seek to restore the diversity and value of forest ecosystems that have damaged by
mismanagement or natural catastrophes (Clisener Godt and Hadley 1993; Posey
1988).

Scientific co-validation of folk knowledge and practices

One of the main activities of ethnoecologists is to understand the rationale
behind the way local people interact with the natural environment. In research
laboratories, scientists carry out a broad array of analyses that corroborate the
efficacy of local uses of plants and animals, ranging from the identification of active

compounds in medicinal plants (Elisabetsky 1986) to appraisal of the quality of
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tropical woods or the nutrient content of wild foods (Johns 1990). In the field,
ecologists assess how the yields of agroecosystems compare with those achieved by
large-scale monocultures and to what extent traditional methods of wildlands
management are sustainable (Altieri 1987; Ramakrishnan 1992). Ethnobiologists
compare folk botanical categories with scientific taxa, judging if folk classification
makes sense in terms of botanical systematics (Berlin 1973, 1992; Hunn 1975). This
range of activities is aimed at revealing the logic, from a scientific perspective, of the
thought and practices of local people.

Based on what they have learned in the field and laboratory, researchers and
local people can act as consultants to each other, offering advice on the sustainable
use of biological organisms. Scientific co—validation allows us to understand how
traditional knowledge can be incorporated into management of protected areas and
how to optimize the value of plants and animals that are consumed locally or
commercialized (Redford and Padoch 1992). These studies reveal the breadth of local
people's ecological knowledge and the wealth of resources available in natural areas,
highlighting their potential value on the world market and their contribution to
human welfare (Oldfield and Alcorn 1991). In addition, this research plays an
important role in convincing protected area managers who are skeptical about having
local people participate in conservation and development projects (Kemf 1993).
Cognitive mapping of the landscape

Many local people have a special ability to keep mental track of the location
of biological resources, geographical landmarks and different types of forest (Hunn

1990). They also have an aptitude for assessing the quality of the environment,
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including differentiating ecological zones that are well managed from those which
are degraded (Davis 1993). This expertise comes in part from their sophisticated
perception of how the various elements of the ecosystem - organisms, soils, climate,
topography and so on - form an interdependent whole.

This cognitive mapping of the landscape in part explains their mastery in
locating scarce plant resources and in selecting plant populations that yield the best
fruit, the most potent medicine or the best materials for construction. It also reveals
their adeptness at selecting the best place to cultivate the earth, create human
settlements and leave forested areas which maintain soil fertility, water purity and
other environmental benefits. This talent for land use planning comes from their
long~term observation of nature, potentially allowing them to avoid some of the
consequences of catastrophes such as droughts, floods and hurricanes as well as
yearly fluctuations in climate. These skills often go to waste when local people are
forced onto marginal lands or find themselves pressured by economic needs to
overexploit the resources available to them.

The ability of some local people to integrate and recall complex information
on the local environment often gives them special proficiency as stewards of
community reserves and other protected areas. Their ability to assess the quality of
useful biological resources and to locate areas where these organisms are found in
greatest density makes them indispensable members of teams that seek to identify
priority areas for conservation and management. Foresters and conservationists can
draw upon this expertise when deciding how to zone natural areas according to

various land—-use options.
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Ritual, religion and symbolism

Nature plays an important role in rituals and spiritual practices and is a
recurring element in myths, legends and stories (Levi-Strauss 1966; Reichel—-
Dolmatoff 1976). Some researchers assert that indigenous people have a way of
relating to the natural environment - linked to their cosmology or understanding of
the universe ~ which is fundamentally different from that found in Western culture
(Davis 1991). A central element in this conception is that indigenous people are at
one with environment, inextricably linked to nature in a way that contrasts with
Western people's need to dominate and destroy the natural world. A common way for
outsiders to gain access to the world of ritual, magic and religion of indigenous
peoples has been through apprenticeship with spiritual leaders, often accompanied by
the use of mind—altering plants (Furst 1976; Rubel and Gettelfinger-Krejci 1976;
Schultes and Hofmann 1992).

Whether or not these generalized notions of differences between Western and
Indigenous thought are valid in all cases, it is undeniable that spiritual beliefs about
the forest and associated taboos on the use of natural resources are important
elements of conservation and sustainable use of natural resources in many cultures.
When people begin to abandon these beliefs, traditional controls on resource
exploitation often disappear, leading to rapid devastation of formerly protected areas.
It is important to make an accurate ethnographic record of these belief systems and
to verify empirically what impact they have on conservation and utilization of natural
resources. In areas where the belief systems are still viable elements of local culture,

conservationists should explore ways of integrating them into the management of
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protected areas.
The comparison of scientific and ethnobiological classification

Throughout the history of ethnobotany, as theory and methods have been
refined, the scientific literature on local classification, use and management of
biological resources has grown not only in volume but also in quantity of specialized
concepts and terms. The following synopsis of folk and scientific perception of plants
serves to introduce the vocabulary and notions that are employed to describe and
analyze Chinantec and Mixe plant classification in the rest of the dissertation.

This perspective is drawn from the work of researchers from various
disciplines who have characterized local people’s interaction with plants and animals,
vegetation types, climates, stages of ecological succession and other aspects of the
natural environment. Their insights have demonstrated how different folk systems can
be compared among each other and with the perspective offered by natural scientists.
Plant classification

Why are people motivated to classify plants and other aspects of nature? Ask
biologists and you will find a nearly unanimous response — a basic goal of natural
science is to catalog all known forms of life. Plant taxonomists, in their quest to
identify and name all plants, are merely putting the botanical house in order. As
Emst Mayr (1982:134) observes in his book, The Growth of Biological Thought,
"[w]hatever level of diversity one is dealing with, the first step in its study is
obviously that of inventory taking. It is the discovery and description of the different
"kinds" of which a particular class consists, whether they be ... different tissues and

organs in anatomy, different normal and abnormal cells and cellular organelles in
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cytology, different kinds of associations and biota in ecology and biogeography, or
different kinds of species and higher taxa in taxonomy. The foundation which
description and inventory taking lays forms the basis on which all further progress in
the relevant sciences depends.”

Local people differ from biologists in that they recognize only a subset of the
plants that grow in their local environment. Why do they choose to categorize and
name some species, while they ignore the rest?

Pose this question to ethnobotanists and you are sure to provoke a heated
debate. Most researchers agree that people pay attention to the morphological
similarities and differences between plants and devise their botanical categories
accordingly. That is why local people tend to group phylogenetically related plants in
folk categories — they see the same discontinuities in nature that botanists and other
natural scientists have recorded (Berlin 1992).

An alternative ~ and often complementary - explanation is that plants are
categorized according to how they are used. That the majority of species recognized
in any folk classification are employed in some way by the local people is the first
indication that cultural utility is an important factor in local perception of plants
(Brown 1984, 1985; Randall and Hunn 1984).

The ecological distribution of plants is another factor which affects folk
botanical classification. Species abundance varies from one vegetation type to another
and some plants are more obvious in the landscape or more accessible to local
people than others. Plants that are in accessible ecological zones, or that are abundant

and widely distributed, tend to be more commonly represented in folk classification
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than rare plants found in distant localities (Atran 1985).

Emnst Mayr (1982:140-141) captures the essence of these dimensions of

ethnobiological classification in his observations of the origins of taxonomy,

"Not surprisingly, man did not ignore the incredible richness of

organic life all around him; in fact, he had diverse reasons for studying it.
There was, first of all, his ever present curiosity about his environment, and
his wish to know it and understand it. There was also the purely practical
need to know which animals and plants might be useful to him, particularly
as food and, in the case of plants, as medicine... The passion of some
seventeenth~ and eighteenth—century authors for the study of nature had,
however, still another reason. Already the Greeks had extolled the harmony of
nature: The whole world forms a Kosmos, a word implying for the Greeks
beauty and order. Whether nature was considered the perfect product of the
creator or, as interpreted by Seneca and the pantheists, as being one and the
same with god, many devout scientists, such as John Ray, Isaac Newton, and
Carl Linnaeus were convinced of the existence of a deep—seated hidden order
and harmony in nature which it was their task to unravel and explain.”

When we talk to local people, we quickly realize that these and other
dimensions come together in folk perception of plants. When asked about a particular
plant, they are apt to describe its appearance, use and distribution. They may also
mention its symbolic or ritual importance. These elements of perception are linked in
an overall representation of the plant world which serves as a framework for not only

understanding biological diversity but also managing the natural environment and
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carrying out productive activities such as farming or commercialization of forest
products.

Categorizing, naming and identifying biological organisms

Both folk and scientific classification may be divided into three facets -
categorization, nomenclature and identification (Jones and Luchsinger 1972).
Categorization is the procedure of dividing the plant world into different classes,
each containing similar plants. Nomenclature refers to the naming of scientific and
folk categories. Identification is the manner in which individual plants are assigned
to an established named category.

Before looking in more detail at these three activities, it is important to
understand a fundamental concept in classification - the distinction between systems
which are natural versus artificial or — put in another way - general~purpose versus
special-purpose. A general-purpose classification is devised by looking at a large
number of characters that represent different aspects of an object or organism. For
example, in a general botanical classification, plants are categorized according to the
attributes they share, including the aspect of the leaves, flowers, fruits and other plant
organs observed in the field, as well as anatomical, genetic and chemical features
discovered in the laboratory. These attributes are often interrelated. Certain
assortments of morphological characteristics, secondary metabolites, chromosome
numbers and ecological adaptations tend to appear together in one group of plants
and not in another. Categories are formed by choosing organisms with the highest
number of shared attributes, but these organisms do not necessarily have any one

attribute in common. All features are considered simultaneously and some may be



166
given more importance, or weight, than others. For instance, most higher plant
classifications emphasize flower and fruit characters, which means these reproductive
organs are weighted more heavily than vegetative parts. Because they are based on a
diverse array of attributes, general-purpose classifications are useful for a large
number of potential applications.

A natural classification is a general—-purpose system that scientists use when
they are classifying plants, animals, soils, vegetation types or climates. In a natural
system, organisms related by descent (or soils, climates and other non-living features
of the environment derived by a common process of formation) are placed in the
same category. For example, all plants that come from the same ancestor or all soils
that develop from the same parent material are considered to be related. Natural
classifications are predictive — they permit us to assume that a certain property we
discover in one organism will be present in other members belonging to the same
category. If we find a chemical such as an alkaloid in one plant species, we are apt
to find it in related species of the same genus or family. If one type of black soil is
fertile, it is likely that others are equally nutrient-rich. Said in another way, the
information content of natural classifications is high, which means that we are able to
infer a lot about an organism or object simply by knowing to which category it
belongs.

A special-purpose classification, also called an artificial classification, is
based on one or few characters of particular interest to the person or group doing the
classifying. For example, Linnaeus, the 18th century Swedish botanist who codified

many elements of the modern system of plant taxonomy, devised an artificial



classification of flowering plants based on the number of stamens, which are the

male reproductive organs in flowers. When he encountered a new plant, he would
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simply add it to his system by counting the number of stamens contained in each of

its flowers. In artificial systems such as this, objects related by descent or formation

often end up being divided among different categories simply because they differ in

a single feature which has been given exaggerated importance. Artificial systems are

useful for the specific purpose for which they are designed, but they are not

predictive — they do not allow us to infer other information about the plant.

Emst Mayr (1982:147-148) characterizes artificial classification systems in

the following way,

"An understanding of the difference between classification and
identification schemes is crucial in the evaluation of so—called 'special—-
purpose classifications', such as 'classifications' of medicinal plants on the
basis of specific curative properties. Such classifications are actually nothing
but identification schemes, or so it seems to the modern taxonomist. When
the Greek physician Dioscorides ordered plants according to their curative
properties, he wanted to safeguard the use of the right species for its specific
medicinal purpose. Since most medicines were derived from plants almost up
to modern times, pharmacopeias served simultaneously as manuals of plant
identification.

Some special-purpose classifications, however, are not identification
keys but actually serve the purpose implied by their name. This is true, for

instance, when plants are classified in the ecological literature according to
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growth form or habitat. The usefulness of such classifications is very limited.
Yet, prior to the sixteenth century virtually all attempts at 'classification' were
of this utilitarian type. In the consideration of classifications, it is therefore
very important to have a clear understanding of the various possible
objectives of a classification."

For the most part, folk botanical classifications are general-purpose systems.
Folk categories are based on a large number of interrelated features observed by
local people. Cross—cutting and parallel classifications, further described below, serve
a specific purpose and are thus artificial.

Categories of scientific classification

The art of classifying consists of grouping different organisms into various
categories (Sokal 1974). Both scientific and folk classification contain a series of
ranked botanical categories, ranging from ones that are very general and broadly-
delimited to ones that are very specific and narrowly—-delimited.

The scientific categories most frequently cited by botanists are the family,
genus, species and subspecies, the last being more or less synonymous with variety.
All are natural categories, ones based on a large number of characteristics and that
allow us to predict where newly discovered plants will fit into the system.

Families are considered by many botainists to be the broadest natural category
in the scientific model of plant classification. Families contain one to many similar
genera, which are typically the easiest categories to recognize in the field. Genera
may include from one to several hundred species.

The species is the most fundamental category in scientific botanical
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classification. For many centuries, species were defined only by appearance, that is,
as a group of plants which look alike. Nowadays, a species is defined in many
technical ways — as all individual organisms that are capable of breeding together,
have a nearly identical genetic make—up, descend from a common ancestor and so
on. One common experimental way of confirming the limits of a species is through a
breeding test, cross—pollinating two individuals to see if they produce fertile
offspring. For example, one corn plant can be naturally cross—pollinated by another
corn plant, but not by a bean plant. This tells us that all corn plants are in one
species and bean plants in another. In practice, many botanists are still primarily
concerned with morphological criteria. They define what is a species by comparing
the appearance of a group of related plants.

When a species comprises two or more populations which are
morphologically distinct, geographically isolated or both, it is often divided into
subcategories. If found in nature, these are called subspecies or varieties. Among
domesticated species, these distinct populations are referred to as cultivars, a name
which is derived from the term 'cultivated varieties'. Particularly ancient or primitive
cultivars which have become adapted to a specific region or habitat are called
landraces, although some researchers have begun using the term folk seeds to
emphasize the important role that local people play in developing and maintaining
the diversity of domesticated plant varieties. Table 4-1 summarizes these major
scientific categories. The scarlet runner bean, Phaseolus coccineus L. subsp.
coccineus is used to illustrate how they are named.

Because families are broad categories containing many organisms, they tend
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to be defined by relatively few morphological characters. The delimitation of genera
are based on a larger number of characters than families. Species are defined by the
largest number of features. Unlike families and genera, which typically vary widely
in morphology, ecology and distribution, species have a uniform appearance, are
usually restricted to a certain habitat or rcgioh and often depend on specific animal,
bird or insect species for pollination and fruit distribution.

According to Cronquist's (1981) widely-accepted system of flowering plant
classification, there are at least 380 families worldwide. These include an estimated
60,000 genera and over 250,000 species. If fems, mosses and other plants treated in
folk classification were considered, these numbers would increase considerably. As
botanists further explore the tropics, they are discovering many new species,

numerous new genera and even a few new families.

Rank Type of Name No. of members Example
Kingdom monomial ending in —ae 1 Plantae
Division monomial ending in -phyta 1 Magnoliophyta
Class monomial ending in —opsida 2 Magnoliopsida
Subclass monomial ending in -idae 11 Rosidae
Order monomial ending in -ales 72 Fabales
Family monomial ending in -aceae more than 380 Fabaceae
Genus monomial with no uniform ending more than 60,000  Phaseolus
Species binomial more than 250,000 Phaseolus
coccineus L.
Subspecies, trinomial, if formally named n/a (not every Phaseolus
variety, species is further  coccineus L.
cultivar, subdivided) subsp. coccineus
landrace,
folk seeds
Table 4-1. A summary table of the scientific classification of flowering plants according to
Arthur Cronquist. The scarlet runner bean, Phaseolus coccineus L. is employed as an example.
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Categories of ethnobiological classification

A scheme of folk classification devised by Brent Berlin and his colleagues
employs a structure and terminology similar to those of biological systematics (Berlin
1992; Berlin et al 1973). Although some researchers assert that it gives a
Westernized version of folk knowledge, it has proven to be useful for comparing the
biological categories of local people.

For Berlin (1982:26), ethnobiological categorization is "the conceptual
organization of plants and animals into a coherent cognitive structure”. Table 4-2
gives a synopsis of folk botanical categories he proposes, using Mixe classification of
the scarlet runner bean as an example of how they are named. The folk ranks cited in
this table are described briefly in the following section. A more elaborate description
of each is given in chapter 8, illustrated many examples from Chinantec and Mixe

plant classification.

Rank Type of name Number of members Mixe name and
in one system English gloss
Kingdom often unnamed single member unnamed
Life~form primary lexeme few (from 2 - 12) aa’ts «vine»
Intermediate often unnamed n/a xajk «bean»
Generic primary lexeme upper limit of maj_xajk «large bean»
500 - 600

Specific usually secondary lexeme typically less yak maj xajk «black

numerous than large bean»

generics; nearly 20%
of generics usually
contain specifics

Varietal secondary lexeme relatively few n/a
varietals exist

Table 4-2. A summary of folk classification of plants, employing Mixe categorization of the
scarlet runner bean, Phaseolus coccineus L. as an example.
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The most general category is the kingdom of plants, which is implicitly
recognized by local people and is often contrasted with animals. It contains all higher
plants and may also include mushrooms, mosses, lichens and other similar organisms.
Life-forms are broad, distinctive classes - such as trees, vines or grasses —
recognized by their habit, their distribution in a specific ecological zone, their utility
or by a combination of all these factors.

Intermediates are small groupings of several generics that are perceived to
be similar in some way. These groupings are called intermediates because they are in
between life~-forms and generics, the most important categories in the folk hierarchy.
Intermediates are also called covert categories, because they often go undetected in
folk classifications, are usually unnamed and may not be recognized by everyone in
the community. For example, the oak tree genus, which is very diverse in the
northern Sierra of Oaxaca, is divided into several named folk generics by the people
of Comaltepec. Although most Chinantec-speakers realize that all oaks belong to a
single class of trees, they do not give a name to this overall category - it is an
intermediate in Chinantec botanical classification.

Generics are the most salient categories in folk botany. They are the first to
be learned by children and are frequently mentioned in interviews, surveys and
general conversation. This is in part because each generic typically corresponds to a
morphologically distinct organism, found in a certain sector of the community and
distinguished by its cultural significance.

Most generics are included in -~ or afiiliated to — a life-form, although some

morphologically distinct or economically important plants may be unaffiliated, or
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independent of all life-forms. For example, many edible beans are included in the
Mixe life-form that corresponds to vine, but comn is unaffiliated - it is not
considered to be an herb, grass, tree or part of any other life-form. This is probably
because corn is of primary importance in the diet and economy of the local people
and because it looks very different than other plants grown in the Sierra Norte.

Some generics are further divided into specific categories. In English, as in
many languages, the generic that corresponds to «oaks» is divided into many
specifics that are called «pin oak», «black oak», «bur oak» and so on. The Chinantec
recognize many different specific types of corn, which are given names such as
«black corn», «white corn» and «red com». These specifics are distinguished by the
color of the dried kemels, the geographical locality in which the plants flourish, the
length of time it takes the cobs to mature and other features.

Very rarely, specifics are partitioned into varietals. For example, the Mixe
have a specific corn category called «ancient corn», which they further subdivide into
varietals known as «yellow ancient corn», «white ancient corn», «large ancient corn»,
«red ancient com» and «black ancient corn».

In general, specifics and varietals are differentiated by a few morphological
characters such as coloration, size or shape of plant parts. They may also be linked
to a particular use or microclimate in the community. Specifics and varietals often
correspond to agricultural or other culturally significant plants. They are usually more
prevalent in the folk classifications of traditional agriculturalist societies than among
nomadic people who depend largely on foraging and hunting for survival.

The folk botanical classifications of traditional cultivators in tropical areas
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around the world contain roughly the same numbers of categories at each rank. By
definition there is a single member at the rank of Kingdom. Depending on the
definition of life~form that is employed, there are typically between 2 and 10 of
these broad classes in any one classification. Generics are the most numerous
categories in any one system, often reaching an upper limit of 500 to 600.
Approximately 20% of the generics are further subdivided into specific categories,
that tend to number from 2 to 10 per generic. The total number of specifics varies
widely. There may be hundreds in a folk botanical classification, but they rarely
surpass the number of generic categories. Very few specifics are further split into
varietals, which are relatively rare in folk botanical classification. Intermediate
categories have been insufficiently documented to permit an estimate of their
frequency.
Nomenclature in scientific classification

Plant systematists meet at an international congress every six years to decide
what is acceptable practice in plant classification. Rules for the naming of plants are
set out in a book, The International Code of Botanical Nomenclature, which is
updated after each of these congresses. To be accepted as valid by the international
botanical community, each scientific name must be in agreement with the extensive
rules set out in the Code and must be published in the scientific literature.

Formerly, a species name consisted of a long, morphological description.
Linnaeus, following the example of folk taxonomy in Europe, devised the binomial
system in which each plant is designated by a name consisting of two words. This

made it is easier to write and talk about botanical species. Scientific names became
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arbitrary, not revealing much about the appearance of the plants. This system, though
burdened by the growing number of plants species recognized by botanists and the
increasingly detailed rules, provides a standard way for people of all languages to

refer to plants.

As can be

Plantae [Kingdom]

seen in table 4-1, Magnoliophyta [Division]

Magnoliopsida [Class]

Rosidae [Subclass)
Fabales [Order]
Fabaceae [Family]

each rank above

genus is labeled Phaseolus [Genus]
Phaseolus coccineus L. [Species]
by a monomial - Phaseolus coccineus Linnaeus subsp. coccineus

I I B B
Genus Specific Author  Subspecies,

a name composed . .
P name epithet varietal name

of a single Figure 4-1. The classification of the scarlet runner bean, indicating
the various parts of 2 scientific name.

word - that has a
standard ending. All subclasses end in —idae, all classes in -ales and so on. Genera
are also single-word names. They have no standard ending but are always
capitalized. Species names - also called Latin names, scientific names or binomials -
consist of two words, the genus plus a modifier called a specific epithet, which is not
capitalized. All species names are followed by one or more authors, who originally
published the name. The subspecific name, if any, follows. If it is different from the
specific epithet, authors are given. Figure 4—1 shows the classification of the scarlet
runner bean, indicating the various components of the scientific name.

Of the many different ranks, we typically refer to only three or four when we
report ethnobotanical information - the family, genus, species and occasionally the

subspecies, as follows: Phaseolus coccineus L. subsp. coccineus (Fabacaeae). The
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scientific name is italicized or underlined, excluding the family, author(s) and
designation as "subsp." or "var.".

Nomenclature in ethnobiological classification

Although folk botanical nomenclatureis not guided by any set of written
rules, there are striking similarities in the way that plants are named by local people
around the world. The technical terms used to describe the structure of folk names
have become well established in the scientific literature, but they may be difficult to
understand for readers without a linguistic background. Above all, understanding the
concept of lexeme, a term coined by linguistic anthropologists, is essential when
describing folk biological names. Although more or less a synonym for ‘name’,
ethnobiologists prefer to use the term ‘'lexeme’ because it allows a more precise
definition of how different types of names are used to label categories at various
ethnobiological ranks. Because a lexeme is equivalent to a name, ethnobiologists
typically refer to primary lexemes as primar'y (or general) names and secondary
lexemes as secondary (or specific) names. I follow these conventions in the
following description of ethnobiological nomenclature.

A basic step in analyzing the structure of folk botanical names is to grasp the
difference between primary and secondary names and to distinguish between the
various types of primary names. A primary name is considered to be 'semantically
unitary', which means that it is a single expression, even if composed of more than
one constituent. In fact, many primary names have just a single constituent, such as
the English bird names eagle or hawk. Other primary names are composed of more

than one constituent, yet they function in language as a simple name. For example, in
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English we think of (and write) bluebird as a single word, even though it is
composed of two easily recognizable constituents — "blue” and "bird". Primary names
are thus said to be unitary, because people say, write and think of them as single
words.

Secondary names are formed from primary names by adding a modifier which
further describes the plant or animal. In English, for instance, we speak of different
types of eagles — the bald eagle, the golden eagle and so on. In each of these cases,
a primary name - "eagle" ~ is made into a secondary name by adding a modifier,
such as "bald" or "golden".

In practice, primary names can be distinguished from secondary names in a
variety of ways. We can recognize some primary names right away because they are
composed of a single constituent. But how do we tell apart compound names such as
bluebird (a primary name) and blue finch (a secondary name)? There is no a priori
linguistic distinction between the terms, but the difference often becomes apparent
when we hear the names used in everyday speech and when we ask about folk
categories in diverse social contexts. Truc names can be distinguished from
descriptive phrases in a similar way. In English, for example, we can talk of
«bluebirds» and «blue birds», meaning in one case a particular species and in the
other instance all birds which are blue.

As noted above, there are several types of primary names. In English, for
example, oak is the general name for a class of hardwood trees, crabgrass is the
general name for weedy species of grass and redwood is a general name for a conifer

that grows on the west coast of the United States. All three are primary names, but
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the structure of each is different. Oak is simple, composed of a single word that we
cannot break down further. The other names are said to be complex, because we can
break down crabgrass into 'crab’' + 'grass' and redwood into ‘red' + 'wood'.

Note that crabgrass includes the name of 'grass’, the higher category or life-
form to which the plant belongs. This type of name is called a productive primary
name. Redwood does not include the name of 'tree’, the life~form in which it is
included. General names of this sort are called unproductive primary lexemes. A

general scheme which summarizes these types of names is presented in figure 4-2.

/ simple (composed of a single constituent)

Primary name (semantically unitary)

/ \ /productive (higher category named)
Name coniplex (composed of two or more constituents)
\u“pmductive (higher category not named)

Secondary name (semantically binary expression; higher category
named; found in contrast set of categories with similar names)

Figure 4-2. A diagram of the different types of folk plant names, or lexemes, with key characteristics
mentioned in parentheses.

As noted above, plant names that are formed of a primary name and a
modifier are called secondary names. These specific names are composed of a
general name that indicates the higher category in which the plant is included, plus
one or more words that describe the plant in some way. For example, English
speakers have several specific names for types of oaks, including pin oak, red oak
and white oak. Each of these names is composed of a general name (oak), and a

modifier (pin, red or white). Categories labeled by specific names always belong to
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sets having two or more members, each contrasting with the others.

Folk names, unlike scientific names, often reveal information about the
appearance, utility or distribution of the plant. This is particularly true for the names
of specific and varietal categories, which typically contain a modifier that alludes to
the color, origin or other property of the plant. Mentioning these features probably
serves as a mnenomic device which helps people to remember which names goes
with which plant.

Identification in scientific classification

Mayr (1982:147-148) states, "[t]he procedure of identification is based on
deductive reasoning. Its purpose is to place an investigated individual into one of the
classes of an already existing classification." Botanists use several methods to assign
an unknown plant to a named category. They_ often begin with the scientific
literature, including the floras, monographs and revisions that describe the plants of
a certain region or taxonomic group. Many of these works contain a species key
which comprises a series of short descriptions that compare and contrast the
morphological features of different plants. After using the key to arrive at a tentative
identification, the herbarium is consulted to verify if the unknown plant matches
previous collections of the suspected species.

Plants which are particularly difficult to identify are sent to a specialist of the
taxonomic group to which they belong. Once a botanist is familiar with the flora of a
certain region, he or she can recognize the plants on sight, without having to consult

the herbarium, the scientific literature or specialists.
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Identification in ethnobiological classification

Local people do not usually have herbaria or written works to consult, but
they are able to recognize by sight hundreds of different plants. Researchers have
proposed two cognitive processes to explain this ability. One is referred to as gestalt
identification, meaning that the plant is distinguished as a whole by immediate
recognition of the overall aspect — or pcrhaps. the overall pattern of characteristics —
of the organism. Although a folk category may include a number of different types
of plants, one kind is often considered to be a prototype — more typical than the
others because it is distinctive in appearance, abundant near the community or
preferred for a particular use. Through gestalt identification, local people recognize a
plant because it matches this prototype, or best example, of the category. Plants
which are similar to this prototype - in appearance, use or ecological role - are
included in the ex;ended range of the folk category.

In the other process, a plant is identified by examining one or more of its
salient features - the color of the stem, the taste of the fruit, the appearance of the
bark - that differentiate it from similar plants. Often, the two processes are
combined. A general impression is gained from looking at the whole plant and is
confirmed by looking for certain key features.

Identification is aided by seeing plants in their natural habitat (where they are
growing in forests or fields) or in their cultural context (the conditions under which
they are being used). For example, the Chinantec, Mixe and Zapotec people of the
Sierra Norte of Oaxaca distinguish between two types of cherry trees. Prunus

serotina Ehrh. subsp. serotina is a wild subspecies that bears small acrid fruits that
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are considered inedible, whereas P. serotina Ehrh. subsp. capuli McVaugh has large
sweet fruits which are eaten. Although the two subspecies are difficult to identify
when they are not bearing fruit, local people are aided by noting the location of the
tree. The wild subspecies is found in the forest, whereas the edible subspecies is
semi—cultivated in and around human settlements.

The correspondence between folk and scientific classification

There is an implicit assumption in the preceding discussion that a relationship
exists between scientific and folk botanical cl'assification. As Eugene Hunn (1977)
remarked after studying folk classification in southern Mexico, "... [local people]
demonstrate an intimate and empirically reliable knowledge of the local flora and
fauna and share with the field worker an appreciation of the ordered complexity of
the living world".

Do local people and academics really classify nature in a similar way?
Champions of cultural relativity consider the question heresy. They believe that each
culture has a distinct view of reality rooted in its language. In the words of Edward
Sapir (1921), an American linguist who was an early proponent of this view, “the
worlds in which different societies live are distinct worlds, not merely the same
world with different labels attached". Some researchers assume that biologists
construct taxonomies for the sake of furthering scientific knowledge, whereas local
people classify nature as a means of fulfilling subsistence needs.

In the 1950s and 1960s, this view was questioned by two different groups of
scholars who proposed alternative ways of looking at local ecological knowledge.

French anthropologist Claude Lévi-Strauss (1966) demonstrated the cross—cultural
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similarities in the way people think about nature, pointing out universal parallels in
the symbolic classification of plant and animals.

In the United States, ethnoscientists began to take a closer look at folk
classification. Harold Conklin (1954) showed that the Hanunéo of the Philippines
have a system of botanical categories as complex as that devised by plant
taxonomists. Some years later, Brent Berlin and his colleagues (1973, 1974) carried
out extensive fieldwork among the Tzeltal Maya of southern Mexico and devised the
general principles of folk classifications described above. The general model of folk
classification inspired by these studies explicitly recognizes that local people and
academics perceive the natural environment in a similar way.

How can this shared knowledge be characterized and measured? The simplest
way is to describe the correspondence between folk categories and scientific taxa.
This approach is most successful for folk generic and subgeneric taxa, which often
correspond to a single species, group of species or genus. The most common way of
characterizing correspondence is to show how a single folk generic maps onto
scientific species. Folk generics often show a one~to~one correspondence with
scientific species. Species of great cultural significance are overdifferentiated, or
split into many distinct categories by local people. Species that are less important
culturally or less distinctive in appearance are usually underdifferentiated - they are
lumped into a single folk generic. These concepts are further illustrated in the
analysis of Chinantec and Mixe botanical in chapter 8.

As part of their analysis of Tzeltal Maya folk botany, Brent Berlin and his

colleagues (1974) looked at the correspondence between plant generics and botanical
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species in a systematic way. The results of their analysis are shown in table 4-3.

They found that most
Type of correspondence Number of % of
. .. ics enerics
generic categories included one geers g
One-to-one 291 61%
and only one scientific species, | Under-diffecentiation, type 1 98 21%
Under-differentiation, type 2 65 14%
c . Over—differentiation 17 4%
which is called one-to-one
Total N =471 100%
correspondence. There were )
Table 4-3. Correspondence of Tzeltal plant generics to
local botanical species.
very few cases of over-

differentiation, that is, when

two or more folk generics correspond to a single scientific species. Finally, there was
under~differentiation in over 1/3 of the cases. Berlin considered two types of
underdifferentiation ~ when a generic refers to two or more species of (1) the same
genus or (2) more than one scientific genus. As an example of the first type, he gives
the category ch'ilwet, which refers to some five species of Lantana, a genus in the
Verbenaceae. The second is exemplified by fah, a folk generic which includes

several species of Pinus and at least one species of Abies, both genera of the
Pinaceae. Other researchers have found cases of overdifferentiation in which plants
from genera in distinct families are included in the same folk generic.

When speaking of correspondence, it is essential to define which folk and
scientific categories are being compared. As in the example cited by Berlin, most
comparisons are between folk generics and botanical species. In addition, it is
possible to compare any folk rank with any scientific rank. At higher ranks, the
relationship between folk and scientific taxa is less exact than at the generic or

subgeneric level. The content of kingdom is generally similar in the two systems —
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local people and scientists disagree little on what constitutes a «plant». The
delimitation of intermediate categories often agrees quite well with the
circumscription of a particular botanical family. Life-forms do not always correspond
to botanical taxa, but they make sense to botanists because they often correlate well
with descriptions of plant habit - tree, vine, herb and so on. A few life-forms, such

as «grass», «fem» or «palm», correspond to a botanical family or higher category.

Scientific

Folk

Extent of flora
described
Hierarchical Depth

Naming

Basis for delimiting
categories

Identification

Complete coverage of world
flora sought

Deep; 9 major and many
intermediate ranks

Guided by the Intemational
Code of Plant Nomenclature, a
rule book that is modified by
consensus of the international
botanical community; names
are arbitrary

Morphological similarity, aided
by breeding, genetic,
chemotaxonomic and other
studies

Familiar plants sight identified;
unknown plants identified by
using scientific literature
(including keys) and
comparison with herbarium
specimens

Most distinctive species of the local
flora recognized

Shallow; typically 6 ranks

Part of oral tradition; influenced by
contact with other cultures, migration
to new habitats, shifts in productive
activities and other social
transformations; names often refer to
the morphology, origin or use of the
plant

Primarily morphological similarity,
but also utility, ecological distribution
& associations and symbolic features

Characterized by two processes —
gestalt recognition of whole plant and
reference to particular morphological
characters; ecological and cultural
context aid identification

Table 4-4. A summary comparison of scientific and folk plant classification.

The similarities between folk and scientific perception of plants do not end
with the correspondence between taxa. There is also a resemblance in the structure of
folk and scientific classification. Both systems are hierarchical, which means they
contain a series of ranked categories that range from broad (including many, diverse

types of plants) to narrow (including a few, very similar plants). Folk hierarchies are
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relatively shallow, consisting of 6 ranks. The scientific system is relatively deep,
comprising nine major and many minor ranks.

Scientific categories are mutually exclusive at each rank. A given plant
belongs to one and only one species, genus, family and so on. This is generally true
for folk taxa as well - a plant is generally considered to belong to a single generic,
life—form or category of another ethnobiological rank. Some folk generics are
exceptions to this rule, because they are ambiguously classified in more than one
life-form or overlap with other folk generics.

One of the major differences between-folk and scientific classification is the
extent to which the local and world flora is classified in each system. Plant
taxonomists strive to discover and give a name to every plant in the world. Local
people recognize only a subset of the plants in the local environment, essentially
those considered distinctive because of their appearance, use or ecological
distribution. These and other characteristics are summarized in table 4-4.
Cross—cutting categories and parallel classifications

Some plant categories used by local people do not fit into the general system
of folk classification described above. For example, the Chinantec have words for
fruit (‘o"hu++L) and for firewood (k*¢45), the Mixe have terms for edible greens
(tsu'up) and for medicinal plants (fsoojy). Th;:se named categories are delimited
primarily by their use and do not correspond to life-forms, generics or categories of
any other ethnobiological rank. Classes such as these are called cross—cutting
categories, because they usually include plants from several different life-forms,

thus cutting across the general-purpose classification of plants.
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Some cross—cutting classifications are based on other criteria than use. For
instance, local people throughout the world classify plants according to their
humoral property, the perceived quality of being hot, temperate or cold, typically in
reference to their effect on the human body. Among the Chinantec and Mixe, this
hot-cold system of classification — which some people think is indigenous and others
believe was introduced by the Spanish - is applied only to plants which are
consumed, either as medicine or food. Plants with large quantities of essential oils,
such as mints and mustards, tend to be considered as hot. Succulent plants, such as
begonias and species of Crassulaceae, are usually thought of as cold. Humoral
property is not correlated with the division of plants into life—forms. Some herbs
might be considered as hot and others as cold and the same holds true for trees,
vines and other broad folk taxa.

At times, these systems of classification are extensive and complex, providing
an alternate way of ordering the majority of plants known by the people of a certain
culture. These broad systems of categorizing plants on a specific feature are referred
to as parallel classifications. Jacques Tournon (n.d.), a French ethnobotanist who
carries out research in Mexico and Peru, has noted that the Shipibo—Conibo of the
Peruvian Amazon classify many plants in two ways — as members of folk generic
categories and as rao, a category of plants, animals and minerals that are classified
by the way they affect human health and behavior. Depending on the context in
which they are discussing the plants, the Shipibo—-Conibo use either the generic name
or the rao name, or sometimes both. For example, Hura crepitans L., a spiny tree

with copious toxic latex, is usually called by the generic name and, but is also
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referred to as peque rao in the context of its use as a treatment for persistent skin
wounds caused by leishmaniasis, a tropical disease.

Parallel and cross-cutting systems of classifications have also been described
by plant taxonomists, who call them special-purpose classifications. The most
notable is the division of plants according to ‘habit. For example, John Hutchinson
(1973) devised a system of ordering many plants on the basis of their woodiness,
erectness and other features of gross morphology. He placed predominately woody
plant families in a class called Lignosae and non-woody families in the Herbaceae.
Taxonomists have generally rejected this approach, choosing instead to follow a
natural system which emphasizes differences in floral and fruit anatomy and many
other morphological characteristics. Nevertheless, plant ecologists have found that
classifying plants by habit is useful for defining vegetation types or stages of
ecological succession. Many follow the system devised by C. Raunkiaer (1934), a
Danish plant ecologist who published his work on botanical life~forms in the early
part of this century. Raunkiaer, who worked in temperate forests, perceived five
types of plant habit, which he defined by observing the position of the perennating
bud - the organ from which new plant growth arises. In his system, phanerophytes
are woody plants - trees and shrubs that have the terminal bud at least 25
centimeters above the ground. Chamaephytes are woody or semi—woody perennials
that bear their bud above ground, but no higher than 25 centimeters; they are what
we call sub-shrubs in English. Herbaceous plants are divided into three classes. The
bud of hemicryptophytes is born at the ground surface, while the new growth of

cryptophytes emerges from within soil or water. Therophytes arise each year from
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seed. Many researchers add a sixth life-form, epiphytes, which are herbaceous plants
that grow on the trunks and limbs of woody species well above the forest floor.
Raunkiaer's concept of life-form is still used by botanists and has been adopted as
well by researchers interested in folk classification of plants.

Ethnobotanists find that exploring alternative systems of classification is
helpful in some research projects. For example, if we are interested in the fuel
sources of a community, we will want to determine if a general category for
firewood exists and how it is structured. No matter what the scope of the research, it
should be clearly defined which categories constitute part of the general folk
classification, which belong to alternative, special-purpose ways of ordering the plant
world and how the two systems are interrelated.

Management of plant resources

Characterizing the way a plant is managed is an essential part of making an
ethnobotanical inventory. The extent to which a plant is manipulated by humans is
considered by many researchers as an indication of its cultural significance. Brent
Berlin and his colleagues (1974), for example, divided plants into four levels of
importance when analyzing Tzeltal Maya and Aguaruna management of plants -
cultivated, protected, significant and not treat;:d.

Other authors speak of plants as cultivated, weedy or wild. The most
commonly cultivated are domesticates, plants that have undergone a genetic change
that alters their appearance. At least some populations of these species are land races
which are dependent on humans for their survival. Weeds sprout in areas disturbed

by people or by natural causes. There are often considered undesirable when they
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invade agricultural lands, but are also used as natural fertilizer, food or medicine in
many areas. Wild plants, which comprise the great majority of species, grow outside
of cultivated and other extensively disturbed sites.

These sets of terms are not entirely adequate to describe the practices used by
local people to manage plants in the tropics. These techniques may change from one
region, ethnic group or climatic zone to another. Even within one region, the local
people may let a cultivated species slip back into a wild state or they may begin to
experiment with growing plants once found only in the wild.

There is no consensus among ethnobotanists on the terminology that should
be used to characterize different practices of human management of plants. Yet all
the terms form a continuum along which human attention, intervention and expense
of energy increase from wild plants to domesticated species.

Cultivated plants correspond to those species intentionally grown in
agricultural plots, home gardens, orchards and other areas tended by people. These
plants are often domesticates which have become genetically and morphologically
altered in the course of selection, making them dependent on humans for survival.
Most domesticates are stable and cannot revert to their wild state, though they are
sometimes cross—pollinated by wild relatives growing near agricultural fields. Other
domesticates may retain their capacity to survive in the wild. These plants are called
semi~domesticates. Those undergoing genetic and morphological changes which will
eventually make them dependent on humans .for survival are said to be in a state of a
incipient domestication. Some cultivated plants have not yet undergone any change

in genetic composition or appearance - they are non~domesticated.
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The growth of managed plants is stimulated by a broad range of techniques by
which they are sheltered from deleterious human actions, freed from competition by
other plants or shielded from predators. Transplanted species are removed from
where they grow naturally to an area which is accessible to humans and favorable to
the development of the plant. These include plants which are placed in home gardens
and those moved to pathsides and nearby secondary vegetation. Encouraged plants
are left where they are found, but their growth is aided by pruning, fertilizing or
other horticultural practices. Some plants are not directly manipulated, but are
protected from grazing animals and encroaching vegetation. The least managed
species are simply tolerated, left standing when other vegetation is cleared.
Regardless of the particular techniques employed, managed plants require less input
of human labor than cultivated species. The management practices sometimes lead to
changes in the species composition of the natural vegetation or to genetic
modifications in the plants.

When local plants are neither cultivated nor managed, they are considered to
be wild. Many of these species, gathered by local people, are important resources in
rural communities because they provide medicines, building materials, firewood and
some foods. Plants not gathered do not go totally unnoticed by local people. In folk
botanical classification we find many plants that are classified but not used. There
are also plants which are recognized by local people, but have not yet been given
distinct names. Yet even among indigenous groups that have a vast botanical
knowledge, there are some species of no cultural significance and limited distribution

that are completely unknown.
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In every inventory we will find some plants which are not produced locally,
but are imported. These are usually cultivated plants, but some are managed or wild
species. We can further distinguish between imported plants that are domestic -
produced in the country where we are working — and those that are foreign -
purchased in another country and resold in another.

Agronomists and botanists seek to discover where plants were originally
domesticated and along which routes they sp;ead to other regions of the world.
Plants cultivated in the region in which they were originally domesticated are
considered to be native crops, whereas those which were domesticated elsewhere are
referred to as exotic or introduced crops. In southern Mexico, for example,
tomatoes are native, because they were domesticated in that part of Mesoamerica.
Peanuts are exotic, as they were domesticated in South America and spread to
Mexico before the arrival of the Spanish. All Old World domesticated plants grown
in Mexico are thus exotics by definition.

Agronomists and other researchers try to identify the wild relatives of crop
plants and to discover which are the ancestor-species — those that gave rise to the
domesticated plants. Although the source of some crop plants is still in doubt, there
are standard references that list which plants are from the Old World and which are
from the New World. These references often give a detailed discussion of the
taxonomy and current distribution of crops plants as well as their centers of origin
and diversity.

This range of plant management techniques is particularly evident among

traditional agriculturalists. Janis Alcorn (1981b, 1984b), an American ethnobotanist,
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has documented a series of agricultural
kwathaal «slashed»

practices employed by the Huastec indians
aalk'ith wa'ats «neglected»

of San Luis Potosi and Veracruz, Mexico. hilath «spared»

The rich lexicon of terms is a first ak'ith «weeded around»

indication of the sophistication of their beletnath «protected»

methods of plant resource management tsabt’ayath «ransplanted»
t'ayath «planted»

(figure 4-3).
Figure 4-3. Some Huastec terms for plant

Human management of plants is a management recorded by Janis Alcorn in
San Luis Potosi and Veracruz, Mexico.

dynamic, cumulative process. Unknown
plants come to be recognized and classified by local people. If they are discovered to
be useful, they are gathered. In time, populations of the species may begin to be
managed using a variety of techniques. Plants that attain a high cultural significance
are cultivated, which in time leads to their domestication. In most cases, this process
can also be reversed. As the local culture and economy changes, less attention is
given to some culturally significant species and they may be eventually abandoned
and forgotten by local people.
Plant use categories

There is no universally accepted set of categories that characterize how plants
are utilized. In comparing ethnobotanical datdbases or ethnographic works on plant
utilization, we find a broad range of overlapping use categories. The «dye plant»
referred to in one is the «plant used in craft production» in another. One author will
speak globally of «medicinal herbs», whereas another will characterize medicinals by

stating the ailment they treat and yet another will categorize the plants according to
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the body part affected. The disagreement between these characterizations makes it
difficult to compare the use of plants across cultures. In addition, it complicates the
linking of localized databases into regional 01: global ones.

If ethnobotanists reach a consensus on a standardized system of use
categories, then comparative ethnobotany will become an easier task. Three aspects
of plant utilization need to be systematized — the category of use, the plant part
employed and the accessibility of the species.

Several researchers are defining global use categories in the process of
building databases that incorporate ethnoecological information from a number of
ethnic groups, regions or countries. For example, Victor Toledo and his colleagues
(1992) are compiling data from more than 30 studies of the use of plants by
indigenous people in the tropical moist forests of Mexico. They have found that use
categories employed in the various studies are approximately equivalent. In this
database, they are employing several major categories of use, including medicine,
food, omament, wood and resin, among others.

Toledo and other researchers have emphasized the importance of
distinguishing between single and multiple-use plants. Single~use species have one
specific use for which a single plant part is gathered, often during one season of the
year. Other plants are multiple-use - yielding various plant organs which are
harvested at various times of the year, each for one or more distinctive purposes.

The utilization in Latin America of Agave species which provide a good
illustration of multiple-use plants. The more .than 300 species of Agave native to the

New World serve as excellent examples of plants used and managed in multiple
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ways. The genus contains a number of domesticates, including the omamental
century plant (4. americana L.), fiber~producing species such as sisal (4. sisalana
(Engelm.) J.R. Drumm. & Prain) and henequen (4. fourcroydes Lemaire), and those
used in the production of distilled alcoholic beverages, principally the tequila maguey
(A. tequilana). Managed and wild species are also a source of alcohol, fiber and
omament, but the list of uses does not end there. Agave flowers and buds are edible
and the tough leaf membrane is used as the outer wrapping of mixiotes, a traditional
meat and vegetable dish popular in central Mexico. The sap of large, fleshy species
(such as A. atrovirens) is fermented to produce pulque, a nutritious beverage
purported to be of medicinal value in treating stomach ulcers and gastritis. The fleshy
leaves and bases that remain after tapping are fed to animals or are left to dry for
later use as fuel. If the stumps are particularly large and well-formed, they may be
fashioned into beehives. When planted on the edge of fields and gardens, the
magueys serve as windbreaks, living fences and retainers for terrace banks.

For most species, we can define which is the primary use and which are
secondary uses. For example, the primary use of Bougainvillea, a genus of lianas
native to Central and South America, is as an ornamental which is trained to grow
over houses and walls in many tropical and subtropical countries. In Mexico, the
bracts of the red-colored variety of bougainvillea are used as a remedy for coughs, a
secondary use of the species. :

Frances Cook (1995) has devised a three level system of plant use descriptors
for economic botany databases. The system begins with thirteen general use

categories ~ called level 1 states, listed in table 4-5. Some of these use classes —
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food, medicine, fuels and materials
Food

— are the major intuitive divisions i‘:&iﬁd ::;;&‘
Bee plants

that many ethnoecologists employ. Invertebrate Food
Materials
Others, such as food additives, Fuels

Social Uses
Vertebrate Poisons

vertebrate poisons and non- fvertebrate Poisons

Medicines
vertebrate poisons, bee plants and Environmental uses
Gene Sources
animal food, are used by some but Table 4-5. Thirteen top level use categories

proposed by Frances Cook.

not all researchers. Social uses
include plants used as ritual, religious and magical objects as well as drugs and birth
control agents. Invertebrate food includes host plants which harbor useful
organisms, such as insects which are edible or which produce something of benefit to
humans (silk, cochineal dye and so on). Other plants host harmful organisms,
including crop pests. Species which have environmental uses serve as omamentals,
living fences, natural soil fertilizers or as purifiers of air and water. Finally, gene
sources are wild relatives of major crops which serve as potential sources of genes
for improving the disease resistance, yield, salt tolerance and other desirable features
of domesticated species.

These level 1 states are broken down into 107 level 2 states, which further
characterize the specific use of the plant acco.rding to the medical condition treated,
the part of the plant which is eaten, the type of material produced and other features.
Finally, level 3 descriptors give further details on the level 2 specific uses.

Cook has also systematized the reporting of the plant parts used. Working

from initial lists prepared by Eduoard Adjanohoun and his colleagues (1989), she has
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created an taxonomy of plant -
Live plant in situ

Entire plant ex sifu
unspecifies aerial parts (including aquatics)
Seedlings/germinated seeds

anatomy. The various plant parts,

listed in table 4-6, are subdivided Galls
Stems
into specific categories. For example, | Bark
Leaves
exudates, or liquids contained in the Inﬂl ;zzz::s
. Seeds
plant, are further broken down into "Roots'
Exudates
sap, latex, leaf juice, gum, resin and Table 4-6. Master list of plant parts from Cook
(1995).

nectar. Although this system has not
been adopted universally, other researchers use similar ways of characterizing plant
use.

After characterizing plant uses and parts, it is relatively simple by comparison
to judge the accessibility or ease of finding a plant resource. Accessibility can be
measured in two ways - the variation in abundance throughout the year, called
seasonal availability, or across space, referred to as geographical distribution.

When defining when a plant is used, most researchers refer to the four
seasons (winter, spring, summer, autumn), to the calendar year (January through
December) or to climatic periods (cold season/dry season, or wet period/dry period).
Availability also depends on the change in vegetation over time - some plants are
found in cultivated fields, others colonize fallows and others emerge as the fields
revert to shrubland or woods.

The study of distribution of plants in space, which is called phytogeography,
offers various perspectives on where a plant can be found. Botanists note the

geographical range of a species and patterns of occurrence within that range. They
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record the other plants that are commonly associated with the species. In an area
divided into quadrats, a quantitative study discems exactly how individuals are
grouped (such as dispersed, clumped, evenly spaced) and allows a measure of their
frequency, the total number of plots in which the species occurs, and density, the
average number of individuals of the species across the area (Dallmeier 1992).
Local classifications of accessibility, anatomy and use of plants

As we seek to find a universal system for classifying plant utilization, we
should keep in mind that many rural inhabitants have a rich vocabulary for
describing plant accessibility, anatomy and use. As with other aspects of botanical
knowledge, much care should be taken in recording the local way of classifying plant
uses, parts and seasonality.

All people have a way of splitting time into seasons, periods of a calendar
year, or other units. In addition to the standard 12-month calendar which is now
used in many parts of the world, there may also be traditional ritual or agricultural
calendars in some communities. In many cases, local people have concepts which
coincide with our notion of the four seasons and which integrate elements of climatic
seasons or agricultural cycles. For example, the Mixe have a general name for
season, aats. What we call winter, they call xox'aats «cold season», alluding to the
chilly days of this time of the year. Spring is yo'aats «<hunger season», a period when
the supplies of staple foods are running low, new crops have not yet yielded'produce
and the vegetation suffers from the onset of the short dry season. Summertime,
referred to as fo'aats «rain season», brings heavy rains which ensure an ample crop.

Autumn, which is referred to as fsik'aats or «harvest season», is the time for picking
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corn, beans and other agricultural produce that must carry the population through the
wintertime.

Complex vocabularies of plant anatomy are found in many languages. In their
book on Tzeltal botanical knowledge, Brent Berlin and his colleagues (1974) dedicate
an entire chapter to describing how plant parts are classified in this dialect of Maya.
There are terms for different types for major organs such as fruits, flowers, roots and

leaves as well as for minor plant parts such as leaf bracts and pubescence.

As mentioned above,
Chinantec name English gloss
the Chinantec have terms ‘00" dsee' infection medicinal~herb
‘00" dseé" malaria medicinal-herb
for «medicinal herb», ‘00" fé° susto medicinal-herb
‘oo gi* aire medicinal~herb
firewood. «edible o ‘od" g"i"'M scarring medicinal-herb
«ire »y «€ greens» ‘oo* ku® maja* toothache medicinal-herb
and many other major Table 4-7. Chinantec names for some medicinal herbs.

categories of plant use. Each of these terms may be further subdivided. For example,
the Chinantec have types of medicinal herbs used for treating a wide range of
medical conditions, some of which are shown in table 4-7. In many Mexican
communities, we discover plants used to treat folk illnesses, such as susto or
«magical fright» and aire or «evil winds», which are not typically recognized by
Western physicians.

These various ways of characterizing scientific and folk representation of
plants - including classification, naming, anatomy, availability and use ~ are
reflected in the descriptions of Mixe and Chinantec botanical categories in the

following chapters.
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S. Ethnobotanical inventory methods

As Brent Berlin states in his recent book on ethnobjological classification
(1992), there is no single reference on the methods for documenting folk knowledge
about plants, animals and other aspects of the environment. Descriptions of the
techniques that we employ are dispersed in many different publications, and we often
find ourselves improvising new ways - or reinventing old methods - of recording
ethnobotanical data.

The following account sets out some of the methodological approaches and
perspectives that [ have been employing in the Sierra Norte. [ provide more detail on
these and other techniques in Ethnobotany, a Methods Manual which | have prepared
for the People and Plants Initiative of the W(;rld Wide Fund for Nature (WWF), the
United Nations Educational, Scientific and Cultural Organization (UNESCO) and the
Royal Botanic Gardens, Kew (Martin 1994b).

In the first part of this chapter, I discuss the general ethnobotanical inventory
that I carried out in Totontepec and Comaltepec. In addition, I present some of the
special techniques I employed to gauge the extent to which folk botanical knowledge
in Totontepec is widespread and variable. In the second part, I address various
questions and controversies concerning the collection and analysis of data.

Carrying out an ethnobotanical inventory

More than ten years ago, I set out to document the useful plants of the Sierra
Norte of Oaxaca. After making general floristic and ethnobotanical collections in
various communities, [ decided to concentrate on conducting an inventory of all folk

botanical categories in Totontepec and Santiago Comaltepec.
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I began my study of plant knowledge by making an extensive collection of
plants with the help of the local collectors listed in table 5-1. Each of these
collectors was provided with standard equipment for collecting and drying plants -

presses, newspapers, dryers, and so on.

Collector name Year Gen Ethnit Community Approximate

of der  group number of

birth specimens

José Garcia Garcia 1940 ) Chinantec  San Juan Quiotepec 150
Leonardo Heméindez Garcia 1964 é Chinantec  Santiago Comaltepec 350
Saul Herndndez Hemandez 1962 ) Chinantec  La Chuparrosa 225
Eusebio Lépez Herndndez 1964 é Chinantec  Puerto Eligio 150
Laura Lépez Lépez 1954 Q Chinantec  Santiago Comaltepec 400
Ricardo Lépez Luna 1948 ) Chinantec  La Esperanza 600
José Rivera Reyes 1930 ) Mixe Totontepec 1800
Eloy Vargas Ruiz 1958 é Mixe Chinantequilla 350
Esaii Velasco Lopez 1957 <) Mixe Tepitongo 300
Tiburcio Vargas Ruiz 1958 é Mixe Mixistlan 50
Table 5-1. Date of birth, gender and approximate number of collections of local collectors from
Chinantec and Mixe communities who participated in the ethnobotanical inventory.

Ethnobotanical information was recorded in a preprinted notebook. An
English translation of one page from the Mixg notebook is shown in figure 5-1. 1
trained each collector separately, ensuring that he or she was able to make good
quality herbarium specimens, and that each understood how to record the appropriate
ethnobotanical data. I encouraged all collectors to record information both in Spanish
and in their own language. In practice, most assistants recorded indigenous names for
the plants, soil types, geographical localities and vegetation type. The rest of the
information - including the uses and preparation, and a botanical description ~ was
recorded in Spanish, which facilitated making the collection labels.

The collectors sampled a wide range of specimens from different localities.
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They concentrated on
Ethnobotanical Collections of Totontepec
documenting useful plants, Community Specific Locality
but also collected plants not | Vegetation Type:  Climate: Soil:
herb bush tree grass vine
named or used in the Other, specify
community. The qu ality of If tree, bush, or vine, Height Diameter
Color of the flower of the fruit
some early collections was Other notes on the plant's appearance
Flowering season Fruiting season
rather poor, but most of the 8 ' &
Collector no. ____Date
collectors quickly learned to
. . Mixe Name
prepare specimens with .
Translation
flowers and fruit, and to Use
Preparation
press and dry them with Use
care. Preparation
Other notes on the use and preparation
In Totontepec, I Who gave the information

worked with older, male
Figure 5-1. English translation of one page from a

collectors who possess a preprinted Mixe plant collection notebook.
broad knowledge of plants, but have difficulties in writing and translating their native
language. They dictated ethnobotanical information to younger female assistants who
entered the data in the preprinted notebook. These secretaries were mostly students in
the community's secondary school who, although fluent in both Spanish and Mixe,
were unfamiliar with the names and uses of many of the plants in the community.

José Rivera Reyes, a resident of Totontepec and the most productive of all

collectors, began working with me in 1985. He went on to train collectors from other

villages within the municipality of Totontepec. José has amassed some 2400
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collections, while the other collectors each made between 150 and 500 specimens in
their own communities. In all, we have some 3000 botanical collections that
correspond to over 400 folk botanical generics in the municipality of Totontepec.

In Comaltepec, I trained a total of six collectors, each living in a different
climatic and vegetational zone of the municipality. Saul Herndndez Herndndez
worked in Chuparrosa, a ranch in the hot dry zone where his family raises cattle and
cultivates agricultural plots. Eusebio Lépez Garcia, from Puerto Eligio, collected
plants in the hot, humid zone below 1000 meters above sea level. Ricardo Lépez
Luna, a resident of La Esperanza, combed the cloud forests for useful plants, and
ventured into lowland forests and abandoned ranches on the humid side of the Sierra.

In Comaltepec itself, several other collectors concentrated on documenting the
useful plants of the pine-oak and tropical deciduous forests around the community.
In particular, Leonardo Herndndez Garcia, then in secondary school, spent afternoons
and weekends working alongside his father, Roberto Herndndez Lopez, one of the
community's curanderos. Leonardo learned the names and uses of medicinal herbs in
Chinantec, and made a collection of over 350 plants.

In general, only men were available for this work, which required long
solitary walks in the forest, something that would have been inappropriate for
women. The single female collector, Laura L§pcz Lopez, pressed plants brought to
her by local curers, or by friends living in other parts of the municipality, such as
Chuparrosa ranch. She also collected plants growing in home gardens as well as in
fallow fields and forests near the community. On occasion, accompanied by her

oldest children, she would venture further into the countryside. She collected over
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500 specimens during a four year period.

All collectors in Comaltepec were literate and able to record ethnobotanical
information in the preprinted notebooks by themselves. In all, they have collected a
total of over 2000 botanical specimens.

A question that we must resolve in all ethnobotanical studies is how to
compensate our local collaborators. Communities of the Sierra Norte are fully
inserted into a cash economy, and many villagers migrate to urban areas of Mexico
or the United States to earn money. Perhaps more importantly, the governmental and
non-governmental agencies offer paid positions as school teachers, cultural
promoters, health and nutrition assistants and many other similar posts. Under these
conditions, it is appropriate to compensate the plant collectors and other assistants in
a similar way.

All assistants earned a salary that corfcspondcd to the high end of the pay
scale for a daily worker. It was important to compensate the collectors for the time
and knowledge they dedicated to the project, but at the same time [ was cautious to
pay wages that were reasonable within the local economy. The salary was calculated
on a monthly basis, and each collector agreed to make a certain number of
collections per month.

From 1985 until 1988, I travelled regularly to these communities to visit the
collectors and oversee their work. Since 1988, I have returned to Oaxaca once or
twice a year to continue this supervision. Rafael Garcia Soriano, a botanist from
Aguascalientes state, has been coordinating the ethnobotanical project since February

1993. On each visit to the communities, we review the specimens with each
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collector, ensuring that the information is complete and the collected plants are
fertile. We then transport the plants to Oaxaca City, where the specimens are dried
for an additional night to remove any additional humidity that the specimens
absorbed when stored in the humid villages. We leave the specimens under dry and
sterile conditions in Oaxaca until we prepare labels and ship the specimens to
herbaria or prepare them for use as a reference collection in the communities.

We identify the specimens to the best of our ability, often to genus or family.
Most of the final determinations to species are made by specialists of various
taxonomic groups who I list in the acknowledgements at the beginning of this
dissertation. Primary sets of the plant collections from both municipalities have been
deposited in the herbaria of the University of California at Berkeley (UC) and the
Universidad Nacional Auténoma de México (MEXU). Many duplicates have been
sent to the Missouri Botanical Garden (MO) and the New York Botanical Garden
(NY). An additional set will be deposited in another international herbaria and a
representative set is being incorporated into the reference herbarium of the Sociedad
para el Estudio de los Recursos Bi6ticos de 6axaca.

I gave special attention to ensuring that each indigenous plant name and other
terms were accurately transcribed. I tape recorded the names of hundreds of
collections by each collector. The tape of Comaltepec names was transcribed by
JudiLynn Anderson, who has worked on this dialect of Chinantec for more than
twenty years, and has recently published a analysis of Comaltepec Chinantec syntax
(1989). In Totontepec, several intensive transcription sessions were held with José

Rivera Reyes and a linguist, Alvin Schoenhals, who has worked on Mixe for over
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thirty years and has co-authored a Spanish~Mixe dictionary for the municipality
(Schoenhals and Schoenhals, 1964).

After this introduction to Chinantec and Mixe transcription, [ attempted to
write the various indigenous terms myself, and [ often consulted the above mentioned
linguists as well as local people who had experience in writing their own language. [
never attained conversational ability in either of the languages, although this would
have greatly enriched the fieldwork.

I worked extensively with local people on the meanings of each plant name,
and on the structure of the folk botanical clas'sification. The collectors gave their own
Spanish translation of each name, morpheme by morpheme. Upon reviewing the
collections, I discussed the derivation of each name with the collectors. I later
prepared a computerized database containing all of the ethnobotanical collections,
and I was able to compare plant names in which the same morpheme was used, thus
finding clues to the patterns of usage.

After these initial analyses, I discussed my conclusions with several people
from each village and I sent a summary of the conclusions to the ling;xists who had
helped me on the transcriptions. The meaning of almost all of the morphemes used in
Chinantec and Mixe plant nomenclature have been elucidated, although the sense of
a few terms remains unclear. The etymology of each plant name is given as part of
the description of each folk botanical category in chapter 6 and 7.

The inventory was enriched by consulting ethnobotanical and linguistic
references on the Sierra Norte. In particular, the unpublished doctoral thesis of

Richard Evans Schultes (n.d.) provided a wealth of information on how plants were
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being used and classified in the Sierra some 50 years before my own field work. The
etymological dictionary of proto—Chinantec by Calvin Rensch provided a wealth of
cognate terms from other dialects of Chinantec, as well as reconstructions of many
proto-Chinantec plant names. Published reconstructions of proto—Mixe and proto—
Mixe-Zoque terms are fewer, but the works of Kaufman (1963), Brown and
Witkowski (1979), Wichmann (n.d.) and Witkoswki and Brown (1978, 1981) provide
useful information. These works and various articles on Sierra Norte ethnobotany
broadened the historical and geographical perspective I was able to gain on folk
classification in the Sierra.

Retreating from the field is often recommended as a way of gaining a new
perspective on how data should be analyzed. This I did in 1988, leaving Oaxaca after
a fairly continuous residence of more than 3 ‘/z years. [ brought my database of the
ethnobotanical collections to Morocco, where the distance from Mexico provided the
ideal conditions to work out the correspondence between the folk categories and
scientific species. Over a period of six months, I worked to define the structure of
Chinantec and Mixe plant classification, attempting to distinguish between true plant
names and mere descriptive phrases, to understand to which ethnobiological rank
each name corresponds, and to understand the lexemic structure of each.

I treated my descriptions of each folk botanical category as hypotheses which
I could test in further collections and discussions in the communities. As a way of
summarizing my proposed classifications, I created a database in which the records -
each corresponding to a different folk category — contain an accurate transcription of

the plant name, what type of lexeme it constitutes, and an indication of the rank of
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the folk category. As I have returned to the communities and consulted bibliographic
sources over the past several years, I have reviewed my ideas on classification with
the collectors and several other members of each community. In addition, I sent the
list of Mixe categories to a local Mixe agronomist, Juan Areli Bernal Alcantara, who
discussed it with several elderly members of Totontepcc.

Local collaborators were asked if they could confirm the existence of the
categories that I had recorded and if they could suggest any plant names that had
been omitted. I proceeded on a rank by rank basis — for each generic category, 1
asked if there were additional specifics or varietals, and for each life~form I asked if
the person knew of any additional generic classes that had not yet been collected. I
further checked the life-form affiliation of each generic term, asking a number of
different people to which broader category the generic belonged. This allowed me to
ensure that the list of life-form terms was complete and that I understood the overall
structure of the botanical classification.

Over the course of these interviews, we made additions and deletions to the
ethnobotanical inventory, but in general the results that I drew from the botanical
collections were confirmed, indicating that collaboration with local collectors is an
effective way of documenting local plant categories.

Free listing of plant names and interviewing

After the inventory was well advanced, I began to wonder if the knowledge
we were recording was widespread in the municipalities. Were the plant names and
uses given to us by the various collectors widely known in the community?

It is time—consuming to answer this question, because it requires us to talk
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with a broad sample of local people about a large number of plants. I chose to look
in greater detail at the breadth of ethnobotanical knowledge in Totontepec, where the
task of recording hundreds of ethnobotanical names was easier because the local
people can write their language quite well.

Such an approach was impractical in Comaltepec, where many plant names
sound similar to outsiders and - because of the complex system of tones — cannot
yet be accurately transcribed by local people. Although a free list could be carried
out in Comaltepec, each name would have to be tape-~recorded and transcribed, a
laborious process. In addition, the villagers of Totontepec tend to be more
cooperative in such endeavors than those of Comaltepec, where intra-community
rivalries and tensions are quite strong.

In order to begin to measure the breadth of ethnobotanical knowledge in
Totontepec, I enlisted the help of six local, bilingual women who carried out
extensive discussions with an adult member of 150 different households. A local
agronomist, Juan Areli Bernal Alcantara supervised the entire process. The
interviews, which took an average of two afternoons per household, were composed
of three parts. The participants were first asked to provide sociological data on the
members of his or her household. They were then asked to list the first 25 plant
names that came to their mind. Finally, detailed information on the ecology,
classification and use of each plant was recorded.

In this interview, we were hoping to elicit a list of native categories that
included most of the basic plant names indicated in our ethnobotanical inventory. At

the same time, we were hoping that the majority of the native categories would be
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mentioned by many different local collaborators. In this way, we could judge the
relative salience of each plant name and measure the variation in people's perception
of its ecological distribution and use.

This exercise is a variation on the free list technique described by Romney
and Weller (1988:9-20), an approach which is most successful when the domain has
a relatively small number of members. When working with domains that contain
many categories — such as most plant classifications ~ it becomes very time-
consuming to ask many people to give a complete listing. For example, Brent Berlin
and his colleagues elicited complete inventories from 13 Tzeltal-speaking
participants during the course of several years of research in Chiapas, Mexico. The
resulting lists contained from 187 to 565 nan;es and the average number of names
per person was 398. It would be difficult to collect and analyze similar data from a
large number of local collaborators. Even with 30 respondents, there would be some
12,000 responses to transcribe and analyze.

An alternative technique for inventorying large domains is to ask for a
discrete number of responses from a relatively large sample of local people. In
Totontepec, by asking 150 adults to provide us with lists of 25 names each, we
ensured that we would have a total of 3750 responses. This number of participants
and queries provides a good deal of information, but is still practical to record. As
we can see in figure 5-2, the number of new. generics detected nears zero as we
reach the final interviewees, indicating that 150 local participants are sufficient for

this technique.
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Out of
All adults Males Females
atotal of 356 | Number of adult inhabitants 379 166 213
h holds i Mean and standard deviation 416 +18.1 409 £ 180 421 *18.1
ouscnolds m of age (years)
Totontepec, Age range (years) 16 - 99 16 - 86 16 -99
Mean and standard deviation of 3829 42 +£29 35+29
the inter— schooling (years)
. Schooling range (years) 0-12 0-12 0-12
VIEWETS
Mean and standard deviation of 22.1 + 5.6 249 + 5.8 20.1 £ 45
visited 150, A | 28° * marmiage (years)
Age at marriage range (years) 12 - 55 15 - 55 12 - 45
summary of Literacy rate (percent) 755 83.1 69.5
the Migration rate (percent) 12.7 10.8 14.1
Table 5-2. Characteristics of the adult participants (16 years old and older) of
sociological 150 households in Totontepec selected for inclusion in the community
ethnobotanical survey.
and

demographic characteristics of these households and the subsample of interviewees is

presented in tables 5-2, 5-3 and 5-4.

The age
of the
participants
ranged from 18
to 99 years;
household size
ranged from
single inhabitants
to extended

families of 10

All Males Females
Number of inhabitants 150 16 134
Mean and standard deviation  49.4 + 16.0 493 178 494 + 159
of age (years)
Age range (years) 16 - 99 20 - 86 16 - 99
Mean and standard deviation 27 £26 43 £ 36 2524
of schooling (years)
Schooling range (years) 0-12 0-12 0-6
Mean and standard deviation 206 +£56 273 +93 19.8 = 45
of age at marriage (years)
Age at marriage range (years) 12 - 45 18 - 45 12 - 45
Literacy rate (percent) 62.0% 81.3% 59.7%
Migration rate (percent) 13.3% 12.5% 13.4%
Table 5-3. Sociological characteristics of 150 adults who participated in
the free listing and interview in Totontepec.
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members; educational levels ranged from no formal schooling to more than 12 years
of primary, secondary and preparatory studies. The subsample included people who
had spent many years outside of the village as well as those who had always lived in
the community. Since the interviewers found that women were generally more
available than men, the subsample is lopsided for gender — 133 women were

interviewed, versus 17 men.

The total
Interview | Community | % sampled
number of Households ’ 150 356 42%
. . . i 7 a
inhabitants in these Inhabitants 665 1745 38%
Number of inhabitants 44 43 /a
households is 660, per_household
Range in number of 1-10 1-10? n/a
more than 37% of inhabitants per household
. . o
the community's Plant generics mentioned 298 418 >71%

Table 5~4. Summary data on households, inhabitants and plant
population. Of the generics sampled in Totontepec ethnobotanical survey.

young (non-adult) population, there were 81 infants and 168 school age children;
among the adults there were 151 campesinos (all men), 219 housewives (all women),
S carpenters, S teachers (3 men, 2 women), 2 secretaries, 2 seamstresses, 2
merchants, 2 truck drivers/ chauffeurs, 1 unspecified worker in Mexico, 1 office
worker in Mexico, 1 tailor, 1 domestic cmplc;yee (Oaxaca), 1 government roadworks
employee, 1 agronomist and 1 bricklayer. 50 had migrated and 605 had not.

624 were bom in Totontepec, 10 in Mexico City, 9 in Amatepec, 4 in Ayutla,
4 in Oaxaca, 2 in Chinantequilla and 1 in various local communities (Candelaria,
Jayacastepec, Ocotepec and Tepitongo) or other states of Mexico (Nayarit, Veracruz,

Zacatecas).
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The preliminary results reveal that local people know and use a wide variety
of plants. 298 generic categories were mentioned by interviewees, representing nearly
3/4 of the basic categories in Totontepec Mixe botanical classification. Some generics
were mentioned by more than 123 people, while others were mentioned just once.
These data give us an initial ranking of the most important plants in the community.
Among the most mentioned plants there is a mixture of condiments, firewoods,
edible plants, and medicinal plants.

The community survey revealed some plant categories that we had not yet
detected in the plant inventory, particularly those corresponding to species grown in
home gardens, which are tended primarily by women. There were an even larger
number of generics documented in our collcc.tions, particularly forest trees, that had
not been mentioned in the survey. These results highlight the importance of using
various complementary methods to collect data on local ethnobotanical knowledge
(figure 5-3).

Are the results from this exercise meaningful? Weller and Romney (1988:15)
discuss how to evaluate the results of a free list, stating that,

"The final tabulated list of items can sometimes be diagnostic of
whether or not the researcher asked a meaningful question. If items are
arranged in order of their frequency of mention, with the most frequently
mentioned items at the top of the list, the tpp item probably will have been
mentioned by a majority of the sample (say 75%). Frequencies should then

descend slowly, dribbling down to the lowest frequency ..."
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In the results from the Totontepec free list, shown in figure 5-4, we see that
the frequencies descend gradually, but only a few of the names were mentioned by a
majority of respondents. The Totontepec gra;;h is particularly long-tailed because
there is a great diversity of plant generics that come to the minds of Mixe speakers.

Weller and Romney (1988:10~11) provide an additional test for the free
listing technique which is based on the saliency of each item. As they write,

"First, some items are more "salient,” "better known," "important,” or
"familiar" than other items, and such items occur earlier or higher up on an
individual's list than those that lack such characteristics. Second, there is
usually a great range in the number of people that mentioned each item. Thus
we can think of two different indices of "saliency”. The first is the position of
an item on a list and the second is the proportion of lists on which the item
appears. These two indices tend to be highly correlated"”.

In other words, items mentioned by a large number of people tend also to be
among those first mentioned on each list. Less salient objects are mentioned by a
smaller number of respondents and when they do appear, they tend to be further
down on the list.

I tested for this correlation in our free list by comparing the frequency of
mention with the average position that the categories occupied on the lists. The raw

data are shown in table 5.5, and a scatterplot of the results is given in figure 5-5.
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There is a
correlation
of 0.53
between the
two indices
of saliency,
not quite
the 'high
correlation’
predicted
by Weller
and
Romney. |
believe that

a relatively

217

Frequency Number of Average | Frequency Number of  Average
of mention  generics Position | of mention  generics position
1 66 13.1 34 1 124
2 41 14.8 35 1 152
3 18 14.8 36 1 11.3
4 16 12.3 37 3 15.1
5 15 14.3 38 1 134
6 15 145 41 1 14.2
7 11 13.6 42 1 153
8 5 14.9 43 1 14.8
9 6 15.1 45 1 11.3
10 5 119 46 1 14.8
11 4 13.6 50 1 13.7
12 6 15.6 52 1 13.3
13 3 15.1 54 2 11.7
14 5 142 56 1 9.7
15 4 12.7 57 2 13.9
16 8 13.3 57 2 13.9
17 6 12.8 60 1 11.4
18 5 14.6 62 1 9.2
19 3 135 63 1 8.4
20 2 11.3 65 1 13.1
21 1 11.9 69 1 11.6
22 3 13.6 78 1 10.7
23 6 16.2 79 1 10.1
24 2 13.5 84 1 11.1
25 1 15.0 88 1 125
27 1 14.1 94 1 11.2
29 1 133 103 1 11.7
32 4 11.3 123 1 10.7
33 1 16.4

Table 5.5. Frequency of mention and average position of 298 generic categories

in the free lists of 150 informants.

low correlation is to be expected for the exceptionally diverse domain of all folk

plant generics. In domains with many salient members, there are a large number of

candidates that have an equal probability of coming to people's mind when they are

asked to provide a list. In ethnobotanical research, free lists that are more strictly

delimited - such as all edible plants or all vines — are more likely to fulfill Weller

and Romney's predictions.
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Identification tasks with selected plants

219

Although the community survey demonstrated the breadth of ethnobotanical

knowledge in the community, we needed a different approach to assess patterns of

expertise. Were some medicinal plants only known by the few herbal curers in the

community or were they recognized by everybody? Did only men know the forest

trees used in house construction or could women identify them also? Was it true, as

many people claim, that older people know the names and uses of plants, but that the

younger generation was no longer learning botanical folklore? We needed to show

the same set of plants to the same group of local people in order to gauge how

ethnobotanical knowledge is distributed among the members of the community.

From the
households that were
visited during the
community survey, we
chose individuals who
represented the range of
sociological
characteristics revealed
in our earlier census.

Table 5.6 summarizes

All Males Females
Number of inhabitants 88 37 51
Mean and standard deviation 459 = 444 = 469 =
of age (years) 18.7 194 184
Age range (years) 11-8 11-8 11-~-76
Mean and standard deviation 33 = 34 ¢ 313 =
of schooling (years) 25 24 2.6
Scolarity range (years) 0-9 0-~9 0-9
Mean and standard deviation 214 = 233 ¢ 20.0 *
of age at marriage (years) 42 34 4.2
Age at marriage range (years) 14-35 15-33 14-35
Literacy rate (percent) 75.0% 83.8% 68.6%
Migration rate (percent) 11.4% 13.5% 9.8%

Table 5.6. Sociological characteristics of 88 individuals who
participated in the plant identification task.

one group of 88 participants. This sample was more evenly balanced for gender than

the group of people who participated in the community survey: 37 of the participants

were male and 51 were women.
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We then chose 35 species that represented a range of uses, life-forms,
ecological zones and other features. For example, we included 14 woody plants, 12
herbs, 4 vines, 1 grass, 1 large-leaf herb, 1 fern, 1 agave and 1 palm - roughly the
proportions of life-forms that we found in the ethnobotanical inventory (figure 5-6).
The set contained plants used as medicine and as food, in crafts and construction and
for firewood and ornament.

The specimens, selected from the collections made during the ethnobotanical
inventory, were mounted on half sheets of standard-sized herbarium paper, and were
then inserted into protective plastic siceves. The plants were sorted using a random
numbers table and were then bound between cardboard covers, forming an easy~to-

carry portfolio of specimens.

Two
Name Age Gender Community Number
. f test

female assistants r=
Areli Bemal Alcantara Male Totontepec  Supervisor

from Totontepec Braulia Reyes Gomez : Female Totontepec 88
Aurora Gémez Hemnindez Female Totontepec 100

(table 5.7), Table 5.7. Community members who participated as supervisor and
interviewers in the plant identification task.

bilingual in Mixe

and Spanish, showed the plants one by one to the interviewee, asking them the Mixe
name, life~form and use of each specimen. The identification task was conducted
with one individual at a time in his or her home. The participants were requested to

answer to the best of their ability, without consulting other members of their family.
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The cumulative responses form a rich data set that can be analyzed with a
variety of statistics, from a number of different perspectives. The resulting data have
been organized into matrices suitable for measuring the extent of agreement between
people on the name, use and ecological distribution and other parameters of plants. I
have begun looking for patterns of variation in the data that correspond to differences
in villagers' gender, age, education, occupation and ecological zone of residence.
Correlating the ethnobotanical data with these sociological factors reveals how folk
knowledge is distributed among community members and gives an initial idea about
how botanical folklore is transmitted from generation to generation. In addition, this
analysis is useful in discerning clusters of local people who classify and use plants in
similar ways and aids in discovering the socio—economic factors that best explain the
patterns of agreement between community members.

Judging the completeness of an ethnofloristic inventory

As scientists document local plant and animal categories, they increasingly
collaborate with local people. At first, ethnobotanists were reluctant to entrust native
assistants with the collection of data and voucher specimens. Lipp voices a familiar
caution, "Informants should never be sent alone to collect, since they have a
tendency to collect fragmentary or only usable parts, which will preclude positive
identification (ibid:140). Other researchers began to challenge this idea, and
ethnobotanical work is now routinely carried out in part by local assistants. Since
ethnobiological studies began in the late 1950s, indigenous people have been called
upon to collect voucher specimens and to record data in both the lingua franca of

their country and in their indigenous language. In several projects, indigenous plant



223

collectors are making valuable sets of voucher specimens in various ecological zones
and in different seasons.

Brent Berlin, reflecting upon his extensive experience with Maya assistants in
Mexico and with Aguaruna collaborators in Peru, described the role that indigenous
people can play in regional floristic and ethnobotanical projects:

"Not only can native assistants be taught to collect plant specimens,
thus greatly increasingly the botanical coverage for a particular region, but they
can also be encouraged to produce the kinds of valuable information on native
knowledge of the plant world and of the application of this knowledge in daily
life ... The benefits of widening the scope of routine botanizing in the
American tropics to include these kinds of ethnobotanical data is underscored
by the rapid and often deleterious social and ecological transformation of the
neotropics... If extensive ethnobotanical data are to be collected in the
American tropics before the tumm of the century, the work in large part must be
coordinated by modern botanists who accept the challenge of including native
botanists as an integral part of their ongoing research programs.” (Berlin
1984:33).

Are these collectors capable of providing a complete inventory of folk
botanical categories and of the local flora? In the course of my research, I often
asked myself how much was enough. Did we need to go on collecting? Would there
be ~ in an additional set of collections — a species, name or plant use that we had
not yet recorded? These questions are of general importance when making folk

biological inventories in any part of the world.
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When gauging the completeness of an ethnbotanical inventory, we must
demonstrate that a broad sample of plants has been collected. No study can be
exhaustive, because this would require that we ask each person about every plant or
animal in the community, a task that is difficult in temperate zones and nearly
impossible in tropical areas. Yet we must show how well our collection of plants

represents the local flora and the range of native categories within a delimited area.

When studying
Breadth Depth Replication
classifications that are Number of Number of genera Total number of
families collected in family collections for
hierarchical, it is useful collected divided by total number  each family;
divided by  of genera in that family; summation and
. total summation and division  division by total
to judge the number of by total number of number of families
families in  families gives a gives a cumulative
comprehensiveness of the region.  cumulative measure. measure.
coverage for each folk Table 5.8. The measurement of breadth, depth and replication
of botanical collections at the rank of botanical family.

or scientific rank in

three dimensions: breadth, depth and rcplicati.on. I define breadth as the proportion of
categories which have been collected at any given rank; depth as the proportion of
subordinate categories sampled; and replication as the average number of collections
per category. In table 5.8, I demonstrate how these concepts can be employed at the
family rank of the scientific system of botanical classification, an example that can
be extended to other scientific and folk botanical ranks. Although these
measurements can be laborious to calculate for an entire flora or even for a given
subset of local plants, they are useful guides to the completeness of an inventory

which allow researchers to save time and resources over the long term.
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We can take both a static and dynamic perspective when measuring the
completeness of our data. The static approacti is equivalent to taking a snapshot of
the results at a certain point in the study, by calculating the proportion of folk or
scientific categories that have been collected up to that point. The results are
presented in a table comparing the extent to which the categories at each rank have
been sampled. Another technique is needed if we are to measure the efficiency of our
collecting, that is, the rate at which new categories are detected as more and more
plants are collected. This perspective is gained by judging how the proportion of total
categories sampled increases as a function of the cumulative number of collections
made. The data are plotted onto an xy graph, and the resulting curve shows the rate
at which new information is being added.

Figure 5-7 shows curves which are: (a) leveling off, indicating that new
collections will add few additional categories to the inventory; (b) increasing at an
ever slower rate, indicating that new categories are still being added to the inventory,
but in decreasing numbers; and (c) increasing at an ever faster rate, indicating that
new categories are being added in increasing numbers. These results can help us to
decide if our current collecting strategy is efficient. Result (a) would suggest that
enough collections have been made, while (b) and (c) would spur us on to continue
collecting. In the following discussion - and in related explanations in chapter 8 - I
give both a static and a dynamic perspective of the completeness of the Sierra Norte
ethnobotanical inventory.

Breadth

The extent to which out ethnobotanical collections represent the regional flora
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is discussed in detail in Chapter 8, under my commentary on Berlin's first

generalization on ethnobiological categorization.

Here I would -
Ethno- Chinantec Mixe
. . biological
like to consider rank Collected % of total | Collected % of total
briefly how well Kingdom n/a n/a n/a n/a
Life-form 11 100% 10 100%
they represent the
hey rep Intermediate n/a n/a n/a n/a
ethnofloras. The Generic 360 92.8% 378 90.9%
L. Specific 263 85.9% 323 82.0%
majority of these
Varietal 6 100% 12 60%
categories have been Table 5.9. The number and percentage of Chinantec and Mixe folk
categories at various ethnobiological ranks which have been
documented by documented by voucher specimens.

voucher specimens, as shown in table 5-9. Considering that a broad program of
botanical collecting was the primary method of documenting local categories, it is
not surprising that most generic, specific and varietal categories appear to have been
documented by voucher specimens. Additional interviews, review of historical and
linguistic works, community surveys and interaction with Chinantec and Mixe
speakers from other communities may reveal additional categories that we have not
yet collected. Conversely, the number and percentage of documented folk categories
will rise as local ethnobotanists continue their to collect plants in their community,
guided by the supervisor of the project.

By stopping to estimate the breadth of collections in terms of both scientific
and folk categories, I have been able to orient the work of the local collectors,
encouraging them to visit certain ecological zones that are undersampled and

directing them to look for specific folk categories for which we do not yet have
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voucher collections. Similarly, as collaborating botanists have expressed interest in
obtaining additional material of certain taxa, I have been able to ask the collectors to
recollect the folk categories to which they would most likely correspond.

After taking these "snapshots” of the proportion of scientific and folk
categories that have been documented, I was interested in looking at the rate of
increase in detection of new categories. In order to make these calculations, I took
the first one thousand collections of José Rivera Reyes, excluding those numbers
which had not been identified at least to gcm;s and those which had no indigenous
name. From among the Chinantec collections, I selected the first 100 — 300 numbers
that met the above criteria from each of 5 collectors (Eusebio Lépez Garcia, Laura
Lépez Lopez, Leonardo Herndndez Hernandez, Ricardo Lopez Luna, Saul Hernandez
Lépez), which together gave a sum of 1000 collections.

Because the folk and scientific identifications of these plants had been entered
into a database, it was relatively simple to register when each category was collected
for the first time. For example, I sorted the database alphabetically according to
family, and marked at which collection number each family appeared the first time. I
considered the collections by José Rivera in pumerical order, starting with the first
collection he made in December of 1985. I counted the Chinantec collections in
sequence - the first collection by each collector, then the second collection by each,
and so on until I reached 1000 total collections.

Counting the first time that scientific taxa appear is straightforward, but
calculating the same for folk categories is more complex. We must define which

indigenous plant names correspond to true folk taxa, and which are merely synonyms
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or descriptive phrases. This is particularly time~consuming for categories at the
specific and varietal ranks. After each collection has been attributed accurately to a
given folk category, counting the first time each generic and specific appears may
proceed as described for scientific taxa.

On the following pages, I show the results of this endeavor. The y—axis of the
graphs are calibrated as percentages in order to facilitate comparison between the
various figures. For scientific taxa (families and genera), I give the results as a
proportion of not only the entire Sierra Norte flora, but also the taxa represented in
the ethnofloras. For folk categories, the results are given as a percentage of the total
number of categories at that rank in the folk Flassiﬁcation.

Figures 5-8 and 5-9 show the increase in new families detected over the
cumulative collections. Referring once again to figure 5-7, we can observe that the
curves are of type (a): after 1000 collections, the rate of discovery of new families is
beginning to level off.

In figures 5-10 and 5-11, we see that the increase in new genera detected
gives rise to type (b) curves: discovery is increasing at an ever slower rate. Turning
to folk generics, we observe in figures 5-12 and 5-1.3 that the increase in categories
detected is represented by type (b) curves.

It is curious to note that in the above examples, the general tendencies for
rates of increase in families, genera, and folk generics is similar between the
Chinantec and Mixe collections. This may reflect a general pattern in ethnobotanical

collecting, something that should be verified in other ethnofloristic projects.
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I calculated the rate of increase of folk subgeneric categories only in the
collections of José Rivera because the Chinantec collectors were less systematic than
José in reporting specific and varietal categories. Figure 5-14 shows a type (c) curve,
indicating that the addition of new subgeneric categories was increasing at an ever
faster rate over the first 1000 collections. To anyone who has carried out an
ethnobotanical survey, this result should mak;a intujtive sense. José started by
collecting as many generics as he could, and as time went by he began to pay
increasing attention to subgeneric categories. As he completes the task of collecting
every specific and varietal category that he knows, this curve will eventually flatten
out, becoming S-shaped.

Depth

Because depth is time-consuming to calculate, I give a single example - the
depth of family coverage in terms of the proportion of generics sampled in each
family, as outlined in table 5.8. A similar approach could be used for other folk and
scientific ranks.

Because the Sierra Norte checklist is relatively complete for families and
genera, [ am able measure the percentage of genera sampled within each family.
These results are somewhat skewed because our checklist, even at the generic level,
is complete for many small and medium-sized families (such as Actinidiaceae,
Polemoniaceae, Melastomataceae) but less so for larger families (Poaceae,
Asteraceae). This will make it appear that small and medium sized families are
generally better sampled than large families.

In table 5-10, I show the proportion of genera sampled per family in the
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entire set of Mixe and Chinantec collections for the 252 families represented in at
least one of the sets of collections. For example, the Actinidiaceae includes the single
genus Saurauia in the Sierra Norte. Both Chinantec and Mixe collections contain at
least one collection of Saurauia, which translates into 100% coverage for both. Of
the 113 genera of Asteraceae in the floristic checklist of the Sierra. 64 have been
collected by Chinantec collectors and 56 by Mixe collaborators, giving 56.6% and
49.5% coverage, respectively.

The cumulative measure of depth is obtained by summing all the proportions
greater than zero and dividing by the corresponding number of families. Families in
which no genera have been collected are excluded in this measure, simply because
there is a chance that the family is not encountered in the municipal flora, as
contrasted with the regional flora. The cumulative depth for the Chinantec collections
is 7763.69 (the sum of all percentages for all families) / 130 (families) = 59.7 and
7799.5 (the sum of all percentages for all families) / 130 (families) = 60.0 for the
Mixe collections.

Replication

Science is based upon the ability to repeat each experimental step, and
observe if the result is always the same. In cfhnobotany, we confirm our results not
by repeating experiments, but by replicating collections — preparing voucher
specimens of the same folk or scientific taxon on several different occasions. Given
that there are thousands of taxa to sample, replication is always a matter of degree.
Many categories are documented by one or few collections, and only a few

categories are represented by many collections.



Fam- Chinan- Mixe % Fam-  Chinan- Mixe % Fam~  Chinan- Mixe %
ily tec % ily tec % ily tec %
ACA 211 159 DSC 100.0 100.0 PAS 100.0 100.0
ACT 100.0 100.0 EBN 100.0 100.0 PDC 100.0 100.0
ADI 444 330 EQU 100.0 100.0 PGL 66.7 66.7
AGA 23.1 30.1 ERI 69.2 53.8 PHT 16.7 333
AMA 60.0 80.0 EUP 40.0 35.0 PIN 50.0 50.0
ANA 455 364 FAB 329 329 PIP 66.7 66.7
ANN 16.7 16.7 FAG 100.0 100.0 PLB 100.0 0.0
API 35.0 30.0 FLC 125 125 PLG 40.0 40.0
APO 10.0 10.0 GAR 100.0 0.0 PLM 50.0 0.0
ARA 85.7 85.7 GEN 0.0 14.3 PLT 0.0 100.0
ARE 273 273 GER 100.0 100.0 POA 18.3 204
ARL 0.0 20.0 GSN 25.0 375 POR 50.0 50.0
ASC 16.7 0.0 HAM 100.0 100.0 PRM 100.0 50.0
AST 56.6 495 HCS 100.0 100.0 PRT 50.0 0.0
BEG 100.0 100.0 HDR 100.0 100.0 PTG 100.0 100.0
BET 66.7 66.0 HLC 100.0 100.0 PUN 100.0 100.0
BIG 174 4.0 HPX 0.0 100.0 PYR 50.0 0.0
BIX 100.0 50.0 HYD 25.0 0.0 RAN 80.0 40.0
BLS 0.0 100.0 IRI 66.7 66.7 RHM 20.0 10.0
BML 50.0 40.0 UG 50.0 50.0 ROS 75.0 62.5
BNL 100.0 0.0 JUN 50.0 50.0 RUB 27.5 27.5
BOR 143 71 LAM 68.8 62.5 RUT 66.7 66.7
BRA 50.0 375 LAU 50.0 375 SAL 50.0 0.0
BRS 50.0 50.0 LIL 364 36.4 SAP 28.6 429
CAC 13.6 9.1 LOA 50.0 0.0 sAX 100.0 0.0
CAM 40.0 60.0 LOG 25.0 50.0 SCR 50.0 27.3
CAS 0.0 100.0 LOR 40.0 20.0 SEL 100.0 100.0
CHN 100.0 100.0 LYC 100.0 100.0 SML 100.0 100.0
CIS 100.0 50.0 LYT 16.7 16.7 SMR 0.0 100.0
CLE 100.0 100.0 MAG 0.0 50.0 SOL 60.0 55.0
CLR 100.0 100.0 MEL 40.0 40.0 SPT 75.0 75.0
CLU 571 571 MLP 16.7 16.7 STR 11.1 11.1
CMM 71 143 MLS 50.0 35.7 STY 100.0 100.0
CNA 100.0 100.0 MLV 35.0 40.0 TEA 20.0 20.0
CNV 100.0 100.0 MNM 100.0 100.0 THY 0.0 100.0
COoT 100.0 0.0 MNS 50.0 0.0 TIC 100.0 100.0
CPP 25.0 250 MOR 455 54.5 TIL 375 25.0
CPR 50.0 50.0 MRS 50.0 333 TOV 100.0 100.0
CRC 100.0 100.0 MRT 71.4 571 TRP 0.0 100.0
CRS 333 66.7 MTT 50.0 50.0 TXO 0.0 100.0
CRY 50.0 50.0 MUS 100.0 100.0 ULM 429 429
CTH 333 333 MYR 100.0 100.0 URT 0.0 25.0
cuc 25.0 20.0 NYC 22 22 VAL 100.0 100.0
CUN 100.0 100.0 OCH 0.0 50.0 VIO 333 333
Ccupr 100.0 100.0 ONA 883 66.7 VIT 100.0 50.0
CYC 0.0 50.0 ORC 13.9 30.6 VRB 17.6 17.6
CYP 333 444 OXL 100.0 100.0 ZAM 333 333
DLL 333 0.0 PAP 50.0 50.0 2N 66.7 333

Table 5.10. The depth of coverage of 144 families in the Chinantec and Mixe collections, expressed as

the percentage of genera sampled per family.
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If we prepare a graph that shows how many specimens have been collected
for each category at a given rank, we discover a characteristic long-tailed curve. In a
long-term collecting program in which assistants are instructed to make general
floristic collections, we find that this curve maintains its shape, but that the average
number of collections per taxon increases over time. If we instruct the collectors to
concentrate on the categories which have been least collected over the course of the
project, we find that the slope of the curve gradually decreases.

Charting the degree of replication in a set of collections helps us to assess
how much confidence we can have in our dat.a. The more times that we collect the
plants that correspond to a folk category, the more certain we are that we understand
how the taxon is delimited. Similarly, the more specimens that we have of a
botanical family, genus or species, the more sure we are of how the local people
classify these taxa.

On the following pages, I present a series of graphs that demonstrate the
degree of replication in the Sierra Norte ethnobotanical collections. Figure 5-15
shows replication in the families most frequently collected by the Mixe and
Chinantec collectors. The same families show up in similar proportions in the two
sets of collections, indicating that the assistants were consistently sampling the plant
families that they found in the environment around them. Although the Chinantec
occupy a broader range of ecological zones that the Mixe, I assume that the general

frequency of botanical families is similar in the two municipalities.



241

%

SXIWN

JeusUIyYD

}

%91

"SUOLIDIYJ0D SXIW pue 22Uy Q00T 18I oY) Jo uoiuodoxd 2y se
passaidxo ‘safjjure} poofjoo Apuanbay jsow 61 o ur uonesiidar Jo 92139p oy, ‘GT-~¢ 2y

SUO[193]]09 |je jJo uoiuodoid
%YL %Cl %Ol %8 %9  %b

1nd
v404040u..’..4..w.. >I— E

IR X <°°
WaYaTa %% %u%u %% %

RRRRys U3
01010101015‘01 m:m

(uoneinaiqqe) Ajlwej [eoluviog




242

%

x|

ssusuy)

K/

"SUO1II9[{0D IXIJA pue J93ueUIy) (00T ISHJ 2y} Jo uoruodord ayy se passardxa

‘e1ousd pajoafjoo Apuanbay jsow 91 ayy ur uonestdar Jo 9a18ap ayy, ‘91—¢ NSy

SUOJ199]|02 |je Jo eBrjuasiad

%0°C

AN

~

.!010‘0

.D’D’b'}’bb)’).}.}‘bb) DQDQDQ’ODOD'D‘D A A A A A A Ad A AADd DAL A A AL AATATA

YV v v v v v v v v v w v v vy

e

RARIOCTTRRXRRN

%S’ %0°1

RIAJIS
eaydn)
wnjjeydeurx)
Rjwoledad

. * R R R R R W WIS

Jadid

snqny
s s s s e e e E—dbsﬁo

A A A AAAAA A

wnuejos
RjoRIY

PP P00 0470700707007 070 0 0T4TE ETETETETETETET ST T 44T

O 00 4520000000000 000000

A A4 a4 aa A s e e A A A AT ATATYAYAVAY

AR FTIUICICIUIUIUOTIUE IR R R TR R IO R R R R R Ity ‘_hagooum

I BEAEAEEEEERE R RN XX XA AL AL A AO AT AT A9

BRIt osrsst .“hovca-h-“-—o

A A AA 4 A aaa 4 aTaaTa s e atataTaAAYAY V.V

sn)

AR R RN R XXX XXX,

eiauab [eojuriog

snjoaseyd

RAX X R AR R RRERRIIN

AR NANRNRANRNRNA RN I TR ITICIITCTETRRAAR LR AR IR INERS .:ec:o

L XN

2070707470707 47077070 0 4 e

MR RN RN

s9)abe)

9640466000940 040004409 ARNS

VLV, RAAFACAIATATAT AT AT AT AT AT AT POV

P PPV VTP OPVPCVOOVPOVVIIYVOIVEOE - .”N

>
R N R R X X Y A Y Y T Y Y Y




243

"SU0HD3][0D IXIN pue djueUIy) (0T ISIY 2y} Jo uonodoxd oy se
passaldx ‘ssa] 10 sawn ¢z pada|jod soujiure} ur uoneostidar jo 2a1Fap Ay, ‘L1-S 281y

Ajywej 1od suons9lj0)
SCYZETTTLITOZELBLLLOLSIPLEIZILIONE 8 L 9 S P € 2 L

* * * R * W .
LR A LRI AR LR 4 9" vQO s‘

>

oo
& 4
|
& 4
5
¥ q
.0‘; LR
R . ”QH. .0”. N
4 >4 =
e BC
DG
b w
. QHA o
0 O @
N B5¢ I8¢ -y
- R R3¢ o
S 25¢)
O DG -
.0 QA 0 OA -uly
5 ¢
I DG )
heS BS,
0y B 3
PO (=]
BE'Y d
pX) -
£5¢) oy %
)
X!
75
3¢
25
IN S
i s 08
heS
x4
4
aNuURUIYD X5

09



244

"SUOLDDJJ0D IXIN pue dd)ueUIy) (O] ISIY 9P Jo uoipodoid ay) se
passardxo ‘sowity Oz uey) ssaf pajoafjod erdusd up uopeorjdas Jo 92139p ay], ‘g1~S 2In31,]

susuab sad suonsej|o9 jo Jequiny
6L8LLLOLSIPLELZLELLOL G 8 L 9 S b € 2 |

....................

001

0si

AXIN

aqueuYy)

00c

0S¢

00t

souauab Jo Jequnpn



245

"$249Yy eI0ARY 9s0f Aq opewr suUONO9jjOd jueld
Jo 195 2y Ul dL19UAF [0 Jad SUOIPA[IOD JO IAGUINK I} JO UCHNGLLSIP YL, '61—S nJ1Ly

oueueB Jod suojse)jod Jo Jaquinn

JO JaquinN

souauab



246

The conclusion that the assistants were sampling a wide range of local plants
is confirmed by looking at replications of genera (figure 5-16). Even the exceptions
strengthen the general tendency. Acacia, a genus commonly associated with dry,
warm climatic zones, is absent from the Mixe collections, but is rather abundant
among the Chinantec specimens, mirroring the access to this ecological zone by these
two indigenous groups. There are some cultural differences in the levels at which
different genera were collected. Because Cuphea and Stevia are medicinal herbs
commonly used among the Mixe, but less so among the Chinantec, we find that
these genera are most abundant in the Mixe collections. Other differences in the
degree of replication between the two sets of collections are simply random.

Of the more than 150 families in the ethnobotanical collections, relatively few
are represented by more than 25 collections. Figure 5-17, which shows the
distribution of collections among the families. less frequently collected, demonstrates
the typical long~tailed curve that we expect to find when measuring replication in
floristic or ethnobotanical collections. We discover the same result in the graph of
genera that have been collected less than 20 times (figure 5-18). Both of these
graphs justify my decision to continue collecting in Totontepec and Comaltepec - I
have increasing confidence in my data and my understanding of the folk botanical
classifications when each taxon is sampled at least 3, 4 or S times.

The general tendency in replication of scientific taxa is repeated for folk
categories. For example, we find that the Mixe folk generics are typically

documented by one or a few collections (figure 5-19).
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Assessing the increase in lifc—fc;rms over the first 1000 collections
requires a different approach. Life-forms are few in number, and showing the
degree of replication is best seen by dividing the collections into four sets - the
first 250 numbers, the second 250 and so on. By charting on a stacked—-bar
graph the number of collections pertaining to the various life~forms in each
set, we can observe if they are evenly represented over the entire set of
collections. Figure 5-20, showing the results for the Chinantec specimens and
figure 5-21, showing results for the Mixe set, both give similar profiles. A
diversity of life—forms were collected in each set of 250 specimens. In other
words, the collectors did not collect all .trees first, then all herbs, and so on.
They sampled widely much as they were advised. The proportion of each life~
form represented in each set of 250 plants — and over the entire set of 1000 -
approximates the overall proportion of each life-form in the folk classification.

A similar graph could be set up to measure the occurrence of different
use categories (medicinals, foods, construction materials, etc.) over the course
of the collecting. The calculation would be tedious, particularly because many
plants have multiple uses, but I predict that the results would be quite similar
to the bar graphs of life~forms.

In sum, how many collections are necessary?

The measurements illustrated abbve give us a great deal of information
about a set of ethnobotanical vouchers which has been systematically collected.
In the end, all of the measurements allow us to assess just how much collecting

we need to do before feeling confident that we have sampled the local flora
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and documented folk categories to an adequate degree. Table 511 indicates

the range of collections necessary for the Sierra Norte, given local ethnic and

floristic diversity. These could be modified for other regions of the world,

increasing or decreasing the amounts according to the local conditions.

Number of
Collections

Type of Analysis

Level of Documentation

> 750

> 1,500

> 2,500

> 5,000

> 10,000

QOutline

Sketch

Detailed Study

Definitive study

Complete Analysis

All life-forms; many vouchers of generics, specifics
and varietals.

All life-forms and generics; additional vouchers of
specifics and varietals.

Prototypical species of folk botanical categories of all
ethnobiological ranks.

Prototypical species and extended ranges of all folk
categories.

Documentation of all local plant species, including ones
not classified or used by indigenous people.

Table 5.11. The number of general collections required for various levels of documentation
of local knowledge of the Sierra Norte flora.

Unicate, sterile and repetitive collections

A major point of contention between plant taxonomists and

ethnobotanists is the collection of sterile specimens. Although all researchers

prefer to gather plants with flowers or fruit, ethnobotanists are sometimes

constrained to collections sterile material because it is all they can find when

they are collecting with a particular local person. A sterile collection that can

be identified to the level of botanical family is better than no collection at all.

Another point of disagreement is over the repetitious collections of

common species. An ethnobotanist might want to discover how 50 local people

in one community classify plants in dooryard gardens. The plants encountered

are likely to be well-known species, but in order to document intraspecific
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variation each plant may be collected on many different occasions.

Sterile collections are a burden to taxonomists, because they are often
difficult to identify. Repetitive collections contribute little to taxonomic studies,
and rapidly fill up herbarium cabinets. It costs as much to curate a poor
specimen as a good one, and because most herbaria work with limited
resources, they must make a selection of the most valuable material to mount
and deposit in the permanent collections.

When sterile collections must be made, every attempt should be made to
be rediscover the species in flower or fruit at a later date. By comparing all the
different collections given the same local name we can often identify the sterile
specimens of plants which have been recollected later in fertile condition. In a
well-advanced collecting project, local collaborators can give special attention

to recollecting good specimens of plants previously found sterile.

This - )
Collection  Condition  Date Locality
number

way of re-

JRR440 sterile | 12 April 1987 Totontepec
evaluating RLLO49  sterile 30 September 1987 La Esperanza
sterile JRR721 sterile 11 March 1990 Totontepec

RLL6S56 fruiting 8 July 1990 La Esperanza
Specimens 1 RLL694  old fruits 29 April 1991 La Esperanza
. under tree
illustrated by

Table 5.12. Collections of fertile and sterile specimens of

Ticodendron incognitum in the Sierra Norte of Oaxaca (JRR =
two examples José Rivera Reyes; RLL = Ricardo Ldpez Luna).

taken from the ethnofloristic inventory of the Sierra Norte. Ticodendron
incognitum, a cloud forest tree that was named as new to science in 1989, is

the only species in a new genus and family named in 1990 (Gémez~Laurito
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and Gémez P. 1989, 1991; Hammel and Burger 1991). Previous to 1989, local
collectors had found it in sterile condition in La Esperanza and Totontepec.
Collectors were encouraged to search for it in fertile condition and some of
their subsequent collections had fruit (table 5.12), enabling us to verify the
tentative identification and to provide more data on the little Mexican

populations of this species (Martin and Madrid 1993).

Salmea -
Collection Condition Date Place
. number
scandens is a
JRRO010  sterile 26 November 1985  Totontepec
cloud forest JRR1324  fertile 15 December 1989  Totontepec
JRR1335  fertile 10 January 1990 Totontepec

vine with
JRR1725  fertile 8 February 1991 Totontepec

cream~—colored Table 5.13. Sterile and fertile collection of Salmea

scandens, a cloud forest vine in Qaxaca.

flowers. Mixe
indians call it ni'iv aa’ts «chile vine», because they say that it is spicy like hot
chile peppers. When first collected in 1985, I tentatively identified the
specimen as Asteraceae or Scrophulariaceae. Subsequently, José Rivera Reyes
was able to find fertile material during the same season for three successive
years, allowing us to identify the plant to species (table 5.13).

Taxonomists and ethnobotanists are in agreement on another practice in
ethnobotanical collecting ~ making single specimens (unicates) which increase
the scope of an ethnobotanical or floristic inventory without having a negative
impact on rare plant populations. The local collectors in the Sierra Norte
ethnobotanical inventory agreed to collect 6 duplicates of each specimen. These

multiple collections ensure that the identity of the specimens can be confirmed
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by specialists at various institutions and that they will not be lost if a particular
herbarium ceases to exist.

After reviewing the first several hundred collections, I was surprised to
find that some plants collected in one community had not shown up in the
specimens from the other community. For example, an important source of
emergency food for the Mixe is the vegetative base of a shrubby femn, Marattia
weinmannifolia. Several collections had been made in the cloud forests of
Totontepec, but none in the cloud forest of Comaltepec. When reviewing fems
with Ricardo Lépez Luna, a collector from Comaltepec, I discovered that he
had not collected the Marattia because it was very scarce in the forests around
La Esperanza where he was collecting. .I asked him to make a unicate
collection, and his number RLL643 collected on April 25 1990 documents that
the fern is also used by the Chinantec.

Defining the existence, rank and inclusion of folk categories and names

Despite continuing debate on how to describe the structure of
ethnobiological classifications, there is general agreement that the basic
building blocks are folk categories at various ranks. The consensus on how to
define and describe these taxa covers three points that were initially
controversial. Do folk categories really exist? Are there different ranks and
degrees of inclusiveness. How should each different type be labelled?

Beginning in the late 1950s, anthropologists from various countries and
theoretical orientations have verified the existence of folk biological taxa. Roy

Ellen, although critical of many aspects of the ethnobiological model proposed
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by Brent Berlin and his colleagues, explicitly embraces the reality of folk
biological taxa, noting that "... the careful delineation of selected semantic
fields is a basic ingredient of any research strategy” (Ellen 1979:16). All
researchers interested in ethnobotany follow this strategy by asking for the
local names of biological organisms, seeking to discover all of the plant or
animal categories in a language and attempting to define the characteristics of
each category.

There is general agreement on the existence of different levels of
inclusiveness in folk classifications. Although not everyone has adopted Berlin's
notion of rank, no ethnobiologist doubts the existence of several types of
categories: some broadly inclusive and others more narrowly defined. Even
Ellen accepts hierarchical models in some social contexts. Speaking of the
structural complexity of folk classification, he cites as important variables "the
number of levels in taxonomies, the number of categories at each level of class
inclusion and other quantifiable characteristics” (Ellen 1979:15).

Ethnobiologists retain some differences of opinion on how to label these
different levels of inclusiveness. Within the United States, there is general
acceptance of the set of terms that Brent Berlin improvised to label
ethnobiological ranks: kingdom, life-form, intermediate, generic, specific and
varietal. Alternate terms are usually true synonyms - different names for the
same concept. For instance, Claudine Friedberg (1986) prefers to call life~
forms, "global categories”". Among other synonyms of generics (Berlin

1992:64-78), Ralph Bulmer and M.J. Tyler (Bulmer and Tyler 1968) employed
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"speciemes”, Darrell Posey (1979) proposed "basic level objects” and Conklin
(1954) used "specific plant types”. All of these terms show tacit approval of the
existence of folk categories and the concept of inclusiveness.

Although there is agreement on these general aspects of folk
classification, deciding what constitutes a folk category is not only simply a
matter of empirical observation, but also of interpretation. At each rank we find
a continuum of categories, ranging from those that are highly salient for all
members of the community to those that are recognized by only a few people.

The highly salient categories are evidence that clearly—circumscribed
folk taxa are important elements in local cultures. At the rank of life—form,
there are often well-delimited concepts of «tree», «<herb», «vine» and others.
Hundreds of generics are there for the asking, and many specifics and varietals
are similarly easy to elicit. Our efforts at deciphering what are real categories
is simplified when a majority of local people recognize and agree how to
delimit them.

Yet there are always many classes that inspire less unanimity and
require us to make a call on whether or not to include them in the final
monograph of folk biological classification. How far do we go in accepting
these minority opinions? In resolving this question, we consider if the category
name is a habitually-used label, or rather a descriptive phrase applied
idiosyncratically by one or a few people. Because there are often no linguistic
clues that allow us to differentiate between true and improvised names, we are

left to make a judgement based on subjective factors.
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Once we have accepted a category, we must define its boundaries and
inquire whether or not it is included in a higher order taxon. Although a
category may include a number of different types of plants, one kind is often
considered the most distinctive in appearance, the most abundant near the
community or the one preferred for a particular use. These characteristic
members, commonly referred to as prototypes, are relatively easy to identify.
Yet categories are usually fuzzy at their edges, which means that they include a
number of plants which are less characteristic than the prototype. The plants
form what is often called the extended range of the category. The plants in this
extended range may be assigned to more than one category by different local
people, which gives the impression that some folk taxa are partially
overlapping. Because there is sometimes variation in the way local people
circumscribe a category, we must decide whose advice to follow when making
our final analysis of the system.

A parallel problem is inherent in defining the rank of each category. We
can elicit the indigenous names of plants from local people and we can
accompany them in the field to discover which plant corresponds to which
category. These are emic concepts — perspectives from derived from local
culture - that emerge from participant observation, identification tasks and
other anthropological methods. Yet no fieldworker would ask if a certain
category is a generic, specific or life-form. Ethnobiological rank is an etic
concept - that of an outside observer — which we attempt to apply universally

in order to compare different systems of folk classification.
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In practice, we consider each category and name one by one, attempting
to follow the same criteria throughout t!xc folk classification. Although many
categories and much of the overall classification appear spontaneously in the
course of fieldwork, some decisions are arbitrary. There is a good deal of
circular logic in the entire process, because researchers are variably guided by
patterns in naming, use and correspondence to biological taxa.

Consider an example from my own pondering about Chinantec and
Mixe categories — the status of coriander and its substitutes. Coriandrum
sativum, an European herb, is the focal member of the Chinantec category 'oo"
tii* «thin herb» and the Mixe category cilaantro «Sp. cilantro», a name
borrowed from Spanish). Eryngium foetidum, a cosmopolitan weed that has
much the same taste and flavor as coriander, is called in Mixe habanero
cilantro («havanero cilantro», a name apparently borrowed from Spanish) and
‘00" tii" kid' lee* «camaval thin herb» in Chinantec. Wild types, found in both
communities, and are called yuk cilantro «wild cilantro» in Mixe and oo” fii*
m6™ «mountain thin herb» in Chinantec. They correspond either to other
species of Apiaceae or to a coriander-scented species of Peperomia that is
used as condiment in the temperate humid zone.

Is each of these «coriander» categories well delimited? Are the names
consistently used, or are they descriptive? Should the categories be considered
as a contrast set of three specifics included in the same generic or as three
distinct generics? Although much evidence can be gathered during fieldwork,

the final answer to each of these questions is subjective. I have concluded that
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each of the categories is widely recognized in the communities, that the names
are habitual and that the various folk taxa should be considered as folk
specifics, united under a generic categories which corresponds to coriander-like
herbs.

Some similar decisions lead to ironic results. The Mixe have a single
name for oak, xgj, and they name at least nine different types. Following
standard practice, I consider each to be a specific, all forming a contrast set in
the «oak» generic. The Chinantec have no single term for oak, but they have
more than ten different names that correspond to Quercus. Again following
standard practice, [ consider each a generic term. This leads to a paradox when
comparing the two systems of plant classification. Speakers of the two
languages split up the oak genus into a number of similar categories, but these
count as many generics for the Chinantec but as a single generic for the Mixe.

Roles - as splitters and lumpers — are reversed in classification of the
Laurel family. The Mixe have a number of distinct generics that correspond to
the different genera and species of the Lauraceae and I was unable to discover
any covert category into which they were grouped. The Chinantec have a
general term - 'ma* g*++"L — which includes most Lauraceae and several
other cloud forest trees as well. I have concluded that some of these names
refer to specifics whereas others refer to generics. Although I have consistent
explanations for my decisions, I accept that they are ultimately arbitrary.

Another complication is the existence of wild relatives of culturally

important plants. Should the useful and wild relatives be treated as specifics of
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one generic or as separate generics? The answer depends very much on the
specific case. I treat the Mixe categories of avocado (xijts) and wild avocado
(yukxijts) as distinct generics. They correspond to distinct species of
Lauraceae, one a semi-cultivated tree that yields edible fruits and the other a
forest tree that provides durable wood for construction. Yet, I treat the
categories tsoojn and yuktsoo jn, both corresponding to Weinmannia
pinnatifolia, as forms of the same generic because the Mixe tell me that the
only difference between the trees is that one is found more deeply in the virgin
forest than the other.

Additional difficulties arise when generic categories are extended to
include introduced or newly encountered plants, a common process in folk
classification. The Chinantec classification of trees which bear sour fruits
provides a good example. In many parts of the Chinantla, the generic name for
oranges, guavas and other fruits is polysemic, meaning also «sour» in general
(Rensch 1989:81). It is probable that the generic name originally applied to
guavas and was extended to citrus fruits after the arrival of the Spanish. In
addition, there are some native woody ?lants with aromatic foliage and sour
fruits that are considered to be wild counterparts of the cultivated fruit trees.
Should «sour fruits» be considered an extended generic category or a named
intermediate? Should citrus, guavas and wild sour fruits be considered as
separate generics or as specifics of a polytypic generic? In this particular case
of Comaltepec Chinantec botanical classification, I resolved this dilemma by

recognizing one unmarked citrus generic with a number of specifics, one
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monotypic wild sour fruit generic, and three guava generics, one of which is
further subdivided into three specifics. The solution is arbitrary, and is based
on my intuitive feeling for what constitutes a salient plant category in
Chinantec. I faced the same problem in Totontepec, in which the introduced
citrus fruit trees are lumped with native zapotes in a single category under the
name tsook.

In the end, the process of deciding what is a generic is a relatively
subjective venture. Researchers are guided by local people's appraisals of the
relative dissimilarity between categories and by the differences observed in the
morphology, use and ecological distribution of the plants. The designation of
each generic must be considered as a hypothesis to be confirmed by further
experimental techniques and observations.

My analysis is often based on the range of biological species that
correspond to a given category. This makes evident the circularity of logic that
ethnobotanists employ. We suggest that there is a correspondence between folk
and scientific categories and we use this as a criterion in defining the rank and
boundaries of folk categories. To what extent is this correspondence an
empirical observation and to what degree is it an artefact of our method?

There is room for differences of opinion and this is why ethnobotanists
may reach different conclusions about how people classify. Even when working
with the same data, there is no guarantee that two ethnobotanists would come
up with similar estimates of the number of generics, specifics and varietals in

the same ethnobiological classification. Given the amount of disagreements
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between ethnobiologists over the status of life~forms, there is no guarantee of
consensus on these inclusive categories.

In biological systematics, we speak of 'lumpers’, who tend to group a set
of similar, yet morphologically-variable plants into a single category, and of
'splitters', who consider even slight morphological differences as the basis for
new species or genera. The same tendencies are apparent in ethnobiology.
Some workers are liberal in their approach, tending to maximize the number of
generic categories that they detect in any language. In my work, I have tried to
be conservative, excluding a number of categories that may tumn out to be valid
generics upon further inspection. The figures reported in this dissertation should
thus be considered as the minimum numbers of categories at the various
ethnobiological ranks.

After deciding on which categories we are going to consider generics,
we must ascertain to which life~-form they are affiliated, if any. In Comaltepec
Chinantec, this is a straightforward process, because almost all generic and
specific names include a classifier which indicates the life-form. If affiliation
is ambiguous, people use different classifiers. If the generic is unaffiliated, no
life-form classifier is used. This appears to be common phenomenon in all
Chinantec languages and is widespread in general in the Otomanguean
language family.

In Mixe, as in most other languages studied thus far, there is no
obligatory use of a classifier or other li;lguistic element that indicates life-

form. In these languages, we must rely on what local people tell us about how
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generics are affiliated. In Totontepec, the collectors indicated the life~form of
each collections and this gave me an initial understanding of how generics
were grouped. After I had prepared an initial list of generics, a group of elderly
community members was asked to go through the list name-by-name,
identifying the life-form of each. Subsequently, we asked the life~form
affiliation of each category mentioned in the community survey and
identification task. Together, these data demonstrate that life-form affiliation
can be unequivocally established for the majority of folk categories. There are
a number of categories which are ambiguous, being characterized in different
ways by different people and there are some which are clearly unaffiliated to
any life-form.

In chapters 6 and 7, [ give my account of Chinantec and Mixe plant
categories as [ currently understand them. As the local people review what I
have written and as other dialects of these languages are studied, I expect some
categories to be redefined, others rcjcct'ed and yet others added. This sort of
revision, commonplace in biological systematics, has not yet been carried out
even for the few folk botanical systems that have been systematically
described. Although details may change, I am confident that the elucidation of
the general structure of Chinantec and Mixe botanical classification that I
present in subsequent chapters will hold up under further scrutiny.

Statistical Measures used in Ethnobiology
Local people are able to recognize by sight hundreds of different plants.

Two processes have been postulated to explain this ability. One is referred to
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as gestalt identification, meaning that the plant is distinguished as a whole,
without paying attention to any particular character. According to this point of
view, local people recognize a plant because it matches a prototype, or best
example, of the category. In the other process, a plant is identified by
examining one or more of its salient features - the color of the stem, the taste
of the fruit, the appearance of the bark — that differentiate it from other similar
plants.

Some ethnobotanists have sugge'sted that plants are identified to
kingdom, life-form and generic by recognizing the overall form of the plant
and are assigned to subgeneric categories after careful observation of specific
morphological features. Other researchers believe that the two processes are
combined - a general impression is gained from looking at the whole plant in
its habitat and is confirmed looking for certain key features.

Analysis of how folk categories are delimited must take into account
this debate on perception. Because higher—order ranks are not "defined by
reference to verbalizable feature contrasts” (Hunn 1975), they stand in
opposition to specific and varietal categories which can often be identified by a
number of discrete characteristics (Boster 1980:82-83). The features used to
distinguish between these lower—order ranks can be measured - yielding
ordinal or interval variables. Even when life-form and generic categories can
be distinguished by discrete characteristics, these are qualitative, giving a set of
nominal variables.

For a numerical analysis of folk categories, nominal factors present
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major limitations. They are the weakest kind of variable and are not amenable
to analysis by some of the most common statistics such as means, medians,
variance and standard deviation (Bernard 1984:357-359). Despite these
limitations, we still have recourse to descriptive statistical methods that yield
quantitative answers to some of the most commonly posed questions about the
structure of a folk classification. Simple frequency distributions allow us to
show how many generics in a life-form are used medicinally, ritually or as
food. Similarly, we can demonstrate what percentage of plants represented in
the «tree» life form are actually erect, woody plants and which percentage are
vining, herbaceous or of another habit. In addition, these measures are the basis
of the description and cross—comparison of folk classifications in terms of
polytypy versus monotypy, correspondence of folk to scientific categories,
relative importance of life forms and other indicators. Univariate statistics give
a feel for the tendencies of the data set, providing initial hypotheses on the
correspondence of folk categories to morphological, utilitarian and ecological
dimensions.

It is desirable to test these initial impressions by bivariate or
multivariate methods. Statements based on simple frequency measures are only
circumstantial, making it necessary to demonstrate that associations in the data
are statistically significant. In the ethnobiological literature, qualitative
assessments of how categories are defined are common. Take the following
examples:

Berlin (1974:329) states, "I am confident that the covert taxa discovered
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in Tzeltal are formed exclusively on the basis of the recognition of gross,
visually recognized, morphological similarities and do not represent classes
formed on functional considerations”.

Randall and Hunn (1984:335) say that the Sinama term bahan "is
approximately equivalent to English «vine» but that 'real’ bakan is more
accurately glossed as «lashing plant»".

Morris (1984:51) suggests that "edibility is the defining character” of
the Chichewa mushroom category bowa.

Is there a way to test these hypotheses, given that we are dealing with
purely nominal variables and categorical data?

Nominal data can often be further tested by a common bivariate
statistic, the chi-square test for independence, which permits consideration of
the null hypothesis that there is no relationship between two variables. Starting
from the assumption that two variables are independent, we calculate the
expected frequencies in a contingency table. If by comparing the expected
frequencies with observed frequencies, we discover that the discrepancy in
values in not likely due to chance alone, we can reject the null hypothesis
(Reynolds 1988:15). For example, we can observe if there is a statistically
significant difference between various Tzeltal generics, if edibility is a
statistically significant criterion of bowa mushrooms versus other classes of
mushroom, and so on.

There are several conditions that limit the applicability of the chi-

square test to ethnobiological data. The sample must be random, the expected
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frequencies in each cell must be larger than S and observations must be placed
in one and only one cell of the contingency table (Reynolds 1988:19).

These conditions present some problems for analysis of folk botanical
classification. Even with large random samples, some contingency tables that
compare multistate characters may contain unsuitably low expected frequencies.
For example, in a comparison of Chinantec life forms with botanical habit, we
find low expected frequencies for the cells corresponding to vines/ferns, and
vines/edible greens. This is due to the low observed frequency of vines, vining
ferns and of vines which are used as edible greens in the domain of plants
named by the Chinantec. A more serious problem is that some observations
may have to be placed in more than one cell. This is because categories are
often fuzzy (Boster 1980) or overlapping (Ellen 1986). If we were to construct
a contingency table comparing life form categories with uses, for instance, we
might find some multiple~use plants (e.g. medicinal and edible) and some
which correspond to more than one life-form (the case with some Chinantec
generics that carry two obligatory life f;mn classifiers).

This difficulty may be artificially resolved by ascertaining which is the
primary use or life form or, perhaps more satisfactorily, by excluding such
complex cases, considering them as intermediates that ~ if they were amenable
to statistical analysis — would support the results of the chi-square test of
simple cases. Yet these manipulations of the data would affect the randomness
of the sample and the fidelity of the original information.

These difficulties rule out some multivariate analysis based on nominal
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variables that would provide a more sophisticated approach to understanding
the relationship between folk botanical taxa and their corresponding
dimensions.

More sophisticated statistics, using ordinal measures, have been used.
One such multivariate approach, borrowed from numerical taxonomy, uses
similarity measures between collected specimens or folk generics (referred to as
'operational taxonomic units' or ‘'OTUs') to carry out hierarchical scaling and
multidimensional scaling of folk generics. Although Hunn correctly asserts that
these techniques are not suited to mcasilring the correspondence between folk
and scientific taxa, they may have a role in assessing the similarity of higher—
order folk taxa in reference to local perception, knowledge and management of
plants. In order to understand the application of these techniques to
ethnobiological classifications, it is necessary to review briefly the practice and
principles of building classification systems using numerical taxonomy.

The construction of classification models has been a subject of debate in
the biological literature from the 16th century to the present day. Many of the
arguments considered in this long history have resurfaced in the ethnobiological
literature, indicating the appeal of scientific classification as a compelling
metaphor for understanding the organization of folk categories.

In Sneath and Sokal's historical review of taxonomic principles
(1973:16-67), three associated properties are considered to form the basis of
classifications — naturalness, ease of manipulation and information retrieval.

Although there is no consensus among biologists about the relative desirability
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of these properties, they serve to elucidate the purpose of classification, which
is give the members of a heterogenous society access to a broad array of
knowledge about empirically recognizable groups of organisms.

The principal property of classifications is naturalness, a concept which
has its philosophical origin in the idea that categories should reflect nature -
what we observe in our environment - and not some imposed or artificial
criteria. Biologists, searching for an empirical basis of naturalness, came to
define it as a "maximum correlation of features” (Sneath & Sokal 1973:19). At
first, this was taken to mean that biological categories were characterized by a
unique set of features that every member organism must possess. Such
categories are known as 'monothetic gxgups'. Later, given the failure to find
common diagnostic characters for many groups considered natural, categories
came to be conceived of as 'polythetic groups' encompassing organisms that
share a large number of features, but that do not necessarily possess any single
character in common (Needham 1975).

Polythetic groups have become the categories of choice among
systematists and ethnobiologists. Since they are based on diverse features, these
groups have a high information content and can be used for many purposes,
unlike artificial or monothetic groups. New organisms can easily be
incorporated, since the polythetic categories are broad and not delimited by any
single characteristic, making them useful and consistent in many different
contexts. As Sneath and Sokal write, "An important, if somewhat poorly

defined, criterion is concordance between a classification and other facts about
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the organisms ... an important test of a classification is whether it agrees with
another classification of the organisms based on additional data, or in other
words, exhibits stability upon addition of new information" (1973:66).

The naturalness of a classification .affects how easily people can use it to
retrieve information about organisms. Ironically, polythetic categories do not
always make for simplicity in a classification. These categories may overlap
because they are not defined by a finite and requisite set of characters, making
it difficult to discriminate between two categories that have some members in
common. This 'fuzziness' creates problems in constructing hierarchical
classifications of organisms, because it violates the principle that categories
must be mutually exclusive. On the other hand, broad ranges of biological
diversity may be summarized in relatively few polythetic groups, simplifying
the memorization and manipulation of a classification. This aids in the retrieval
of information, since a wealth of characters can be accessed in a single
category.

Sneath and Sokal (1973:5) state the sequence of operations in a
numerical study aimed towards obtaining a polythetic classification: "organisms
and characters are chosen and recorded; the resemblances between organisms
are calculated; taxa are based upon these resemblances; and last, generalizations
are made about the taxa". They further advise "... that generalizations about the
taxa cannot be made before one has recognized the taxa; that taxa cannot be
recognized before resemblances between organisms are known; and that these

resemblances cannot be estimated before organisms and their characters have
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been examined”.

In ethnobiology we are presented with the inverse of this situation.
During interviews and plant collecting with native people, we first encounter
taxa and generalizations about taxa. That is, we are told about taxa of life form,
generic, specific or varietal ranks. We hear how these taxa contrast
morphologically, how they are used and where they are found in the local
environment. We then proceed to elucidate the resemblances between the
organisms included in any one taxon as a way to discover the characters that
can explain the structure of the classification. In biology we work from chosen
characters and organisms to construct taxa and the classifications that associate
them; in ethnobiology we work from given categories to discover the characters
and organisms which delimit the folk categories. The end result of both
processes is the clarification of the relationship between organisms, their
perceptual dimensions and the categories in which they are placed. Once we
have a set of characters that ostensibly separate folk generics and life forms,
we can proceed to use numerical taxonomic procedures to analyze the folk
classification.

Bivariate approaches based on correlation and regression and
multivariate tests ranging from analysis of variance to multiple regression will
ultimately be of limited use in analyzing the general structure of
ethnobiological classifications. These techniques can be used in other sorts of
ethnobiological studies — to measure, for instance, community variation in plant

knowledge or the perceived saliency of an organism - but they are not
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appropriate for discerning how life form and generic categories are delimited.
Concluding remarks: putting the parts into a whole.

Within anthropology, ethnobiology has been criticized as a discipline
which imposes a Westemn scientific view onto the interpretation of local
peoples' knowledge. Even practitioners of ethnobiology have questioned
themselves about the verity of folk taxonomies, wondering if they are not
reified models of classification. It is necessary to distinguish between two
processes in ethnobiological research — gathering the empirical bits of
information in the field and interpreting how all these pieces fit together into
an overall picture of how local people classify the natural world.

Collecting field data is an empirical task and what we discover is
already known to the local people, such as the name or use attributed to a
certain plant, the relationship between categories or the similarity between two
organisms. The more direct the question, the more obvious is the answer to
local collaborators and the more acccpt;ble is the method to many of our
colleagues. If we ask if the name of a plant — or whether it is considered as a
kind of tree, vine or herb — we obtain results which could easily be replicated
by other ethnobotanists.

As we interpret these responses, we begin to discover information that
local people cannot tell us directly. This is the moment when we have cause to
wonder if our imagination or our methods have led us astray. Local people
could tell us the names of all trees they know, but we do not expect them to

concur when we tell them there are 185 generics in the life—form that
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corresponds to «tree». In a village, someone could elucidate the meaning of
one plant name word by word, while suggesting that another name cannot be
explained, saying, "it's just the name". We do not except them to declare that a
high percentage of domesticated plants are labeled by simple, literal lexemes.

We receive the pieces and we choose to put together the puzzle. Going
even further, we could say that we have decided that a puzzle exists. When we
are satisfied that we understand local patterns of categorization and
nomenclature, we construct a system of classification which states the
relationships between the categories that local people have described to us. We
often have the opportunity to share this interpretation with local people, and we
make modifications according to their input. Yet in most cases, local people are
content to view the pieces as an assemblage of things known about plants and
animals, without worrying if they constitute a system of classification.

In my opinion, the folk systems of classification that we create are by
definition reified. They are abstract concepts that we have rendered material by
putting them onto paper, a step rarely taken by the local people. There is a
qualitative difference between knowledge which is communicated by oral
tradition and that which is written (Goody 1977). Academic representations of
folk classification — be they in the form of hierarchical tree diagrams,
intertwining circles or written descriptions - inevitably alter ideas which have
been passed along by word of mouth for centuries.

In our methods and our models, we should remember to stick close to

the source.
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6. Comaltepec Chinantec plant classification

As a general description of Chinantec plant classification, this chapter gives a
skeletal outline of plant categories known in Santiago Comaltepec. The data
presented here — and analyzed in chapter 8 — are being updated as new
identifications for botanical collections become available and as Chinantec speakers
and other collaborators review the cultural and linguistic information that corresponds
to each category. Although specific details may change in this process of revision, I
believe that the overall picture of Chinantec botanical classification that emerges
from these data is an accurate one.

I focus on describing categories at life-form and generic ranks. For the life-
forms, designated by roman numerals, I provide the etymology of each name and a
general explanation of the morphological, ecological and utilitarian aspects of each
category. The number of generics and subgeneric categories included in the life—form
is summarized in a table and discussed.

After each life-form description there is a numbered series of affiliated
generic categories. The explanation of each generic includes the name of the category
and its etymology, a list of pertinent collectidns and a general description of
botanical correspondence, morphological characteristics, uses and local distribution.
Polytypic generics are followed by a listing of sub—generic categories and their
botanical correspondence, when available.

I refer to botanical family names by a three~letter mnemonic devised by
Weber (1982). The botanical collections are indicated by the initials of the collectors

followed by the collection number. The codes for the collectors in Comaltepec are as
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follows: EL = Eusebio Lopez Hernandez, LI-i = Leonardo Lépez Hemnandez, LM =
Laura Lépez Lépez, RL = Ricardo Lépez Luna and SH = Saul Hermandez
Hemandez.

As throughout the dissertation, the gloss of any indigenous term is given
between double parentheses, (« »). Proto—Chinantec and other reconstructed terms
are preceded by a superscript asterisk, ().

I. 'ma" «tree»

Etymology: /'ma’/ = «Chinantec life~form name for tree». This is a cognate of the
proto-Chinantec term “'ma* and is related terms are found in all of the Chinantec
languages (Rensch 1989:102). The term is polysemous with «wood» and «pole».
There does not appear to be any generic name that is polysemous with the Chinantec
term for tree. Rensch suggests that the term for manioc might be related to the term
for tree, but this opinion is based on a cognate set on five languages from three of
the Chinantec subregions and is not borne out by my data from Comaltepec
Chinantec.

Description: A large and diverse life from that corresponds to primarily subshrubs,
shrubs and trees; many domesticated agricultural herbaceous plants are also included.
Erect plants, usually woody and of relatively large stature (commonly greater than 1
meter tall). Utilized in diverse ways, material (wood/construction & fuel), edible
(fruits/raw & cooked), occasionally medicinai (leaves, bark/various conditions), and
when I/# 'ma’, oramental (flowers/adornment). Common in all ecological zones of
the community, ranging from predominant in the humid temperate and tropical zones

to sparse in the dry tropical zone.
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Trees often overlap with another life-form. If showy, ornamental flowers are
present then the plants are cross-classified as If 'ma’; when the tree bears fleshy,
particularly edible, fruits then the plants are cross~classified as ‘ma" mii'?; trees that
have foliage considered medicinal are often called ‘ma* mé'™; erect, cultivated plants
with edible tubers are referred to as ‘ma* jiit.

I recognize 137 generics in the tree category, making it the most diverse of
all Chinantec life-forms (table 6.1.). 96 gcncfics are monotypic (70.1% of the total);

41 generics (29.9%) are further subdivided into 150 specifics and 4 varietal

categories.
Number of specifics
mono 2 3 4 5 6 7 8 9 10 11 12
Number of generics 9 20 9 2 1 4 2 0 1 0 1 1

Totals: 137 generics, 150 specifics, 4 varietals

Table 6.1. Distribution of specifics in the life-form ‘ma” «tree».

1. 'ma* baruu*

Collections: LH0222, LM0353, SH0120a

Etymology: /'ma’/ + /baruu’/ = «tree» + «adhere, or perhaps discolored». The name
apparently refers to the adhering, hispid pubescence of the foliage, or perhaps the
evanescent flowers, which quickly fade from yellow to black.

Description: A monotypic generic that corresponds to LOA Mentzelia arborescens.
Shrubs of 1 — 2 meters; leaves roughly pubescent; flowers large, yellow, quickly
fading to brown-black. Leaves taken in tea for convulsions (afaque); flowers said to
be used as an adornment for the church, but some people believe that bringing the

flowers into the house will cause death of a family member (apparently related to the
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fact that the flowers fade quickly and tum black). Common in temperate and tropical
dry zones. [cross—classified by LM as [, used for ornament in church but not
home]. The Loasaceae includes two genera and three species in the Sierra Norte; in
addition to Mentzelia arborescens there are M. hispida and Eucnide grandiflora, both
apparently restricted to tropical dry areas and not reaching Comaltepec.

2. ‘'ma* ka*hué™

Collections: LH0164, LM0040, RL0180, RL0210, RL0562

Etymology: /'ma*/ + /kahué"?/ = «tree» + «Spanish proper name for coffee». The
Chinantec name is derived from the Spanish ;1ame for coffee by extending the final
vowel and adding a rising tone; it is assigned life-form status as a tree. Coffee is
sometimes pronounced in a way which more resembles Spanish 'ma* ca‘fée*?
Description: A polytypic generic that corresponds to RUB Coffea arabica and some
wild RUB. Shrubs of 1 ~ 2 meters; leaves deep green, glossy, opposite; flowers
white, grouped in the axils of the leaves; fruits berry-like; red at maturity; seeds
large, greenish-white. Seeds, harvested in winter and early spring, roasted and
ground to prepare café, a beverage consumed daily with meals all year; wood of wild
form used for house construction. Cultivated extensively in humid zones; grown
rarely in home gardens and humid ravines of.temperate dry zone; wild forms found
occasionally in temperate humid forest. The category is extended to several native
species of Rubiaceae that resemble coffee bushes.

Specifics:

(A) 'ma" ka*hué™ (unmodified) «coffee tree» [RUB Coffea arabica

B) 'ma" ka*hué™ nuu" «wild coffee tree» [various RUB]
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3. 'ma’ md" coco
Collections: none
Etymology: /'ma"/ + /md"™/ + /coco/ = «tree» + «small-leaf» + «Spanish proper
name for coconut». It appears that the Spanish coco is the most commonly used
name for coconuts in Comaltepec, but some of the people dwelling in lowland
ranches use a Chinantec name borrowed from Santiago Progreso, a ranch that
belongs to the municipality of Ozumacin. It appears that a general name for palms in
Ozumacin is ‘ma sy; the specific name for coyol palms is probably ‘ma sy fii, the
coconut palm is probably referred to as 'ma sy joo. These are cognates of proto—
Chinantec reconstructed terms: Rensch gives "hdd” for coconut, listing variants from
two subregions of the Chinantla (1989:78:#476); and s¢“" as the proto—Chinantec
term for coyol and coconut palms, listing variants from all subregions of the
Chinantla (1989:74:#416).
Description: A monotypic generic that corresponds to ARE Cocos nucifera. Trees of
5 - 10 meters; leaves very large, compound, divided into linear leaflets; flowers
regular, yellowish-white; fruit a hollow nut covered by a fibrous husk. Not widely
used in Comaltepec, but the local people know that the fruits are edible and that the
leaves may be used as thatch. Semi-cultivated in tropical humid forest, especially in
Soyalapam.
4. 'ma’ criiu®
Collections: EL0059, LH0220, LM0096, RL0004, RL0036, RL0094, RL0248,
RL0O267, RLO271, RL0O324, RL0325, RLO342, RL0430, RL0431, RL0433, RL0459,

RL0O524, SH0068a



278

Etymology: /'ma’/ + /eriu”/ = «tree» + «SN for cross». The leaves of these plants
are opposite, with successive leaf pairs set at right angles, giving the appearance of a
cross. palo de cruz is a common Spanish name used widely in Latin America for tree
and shrubs that have branches that grow at right angles. The trunk and branches of
these species are sometimes thought to have religious or magical power because of
their resemblance to Christian crosses.

Description: A polytypic generic that corresponds to CLR Hedyosmum mexicanum,
RUB Cephaeclis, Palicourea berteriana, P. leucantha, P. podifolia, Psychotria
panamensis subsp. ixtlanesis and other RUB. Shrubs of 1 ~ 2 meters; leaves opposite
in pairs that alternate at right angles along thc;. stem, forming «crosses»; flowers
various, from greenish—white to yellow and red; fruits various. Flowers used for
adornment; leaves occasionally used for colds, placed with lemon and chamizo leaves
on the soles of the feet; wood rarely used as fuel; fruits eaten by birds and squirrels.
As 'ma" ka'®, 'ma" criu® shows an interesting distribution floristically and
ethnobotanically - it is a common element in the temperate humid forest, but is
found only in humid, cool ravines on the dry side of the Sierra. Accordingly, its
name is well known by inhabitants of La Esperanza and Puerto Eligio, but is poorly
known by residents of Comaltepec. Members that correspond to RUB commonly
cross—classified as I 'ma* criu™. Hedyosmum mexicanum, a dioecious shrub, is
divided into a male and female form by at least some Chinantec. Forty genera of
Rubiaceae are found in the Sierra, of which the majority are cloud forest shrubs that
could correspond to /i* 'ma* criu®. Chloranthaceae is represented only by

Hedyosmum mexicanum, a distinctive and common element of humid areas. There
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may be a connection between this generic and el dia de la cruz, a Catholic holy day.
Specifics:

(A) 'ma* criu’ (unmodified) «cross tree» [CLR Hedyosmum mexicanum]; the male
and female individuals of this monocieous shrub are recognized and named: ‘ma*
criu® ‘iee™! «female cross tree», and ‘ma’ criu® fin't «male cross tree»

B) 'ma* criu® mé™ «montane cross tree» [RUB Palicourea berterianal

(C) 'ma criu® née” «yellow cross tree» [RUB]

(D) 'ma* criu® tee* «white cross tree» [RUB]

(E) 'ma* criu® tii* «thin cross tree» [RUB P. leucantha, P. podifolia, Psychotria
panamensis subsp. ixtlanesis]

(F) ‘'ma" criu® yiésu" «ed cross tree» [RUB Cephaelis]

5. 'ma* dsii™™

Collections: LH0283, LH0294, LM0386, SH0046a, SH0046b?

Etymology: /'ma"/ + /dsii*™/ = «tree» + «heart». The name refers to the wood of this
tree which is very resistant, lasting well after the bark rots off.

Description: A monotypic generic that corresponds to COR Cornus, probably
including both Sierra Norte species, C. disciflora and C. excelsa. Shrubs of 1 - 2
meters; leaves ovate, conspicuously veined, with a slightly pinkish cast, arranged
oppositely along stem; flowers white, arranged in dense terminal clusters, fruits
brown, dry. Wood used for bridges and other construction, considered very strong
and durable. Common in temperate dry areas.

6. 'ma" eucalipto

Collections: none
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Etymology: /'ma"/ + /eucalipto/ = «tree» + «Spanish proper name for eucalyptus».
Description: A monotypic generic that corresponds to MRT Eucalyptus spp. A
monotypic generic that corresponds to MRT Eucalyptus spp., an Australian tree
which is widely cultivated in Mexico and is used medicinally, primarily for
respiratory problems. Trees of 10 - 20 meters with light brown bark that peels off in
large pieces; leaves light green, lanceolate, and strongly aromatic; flowers white,
containing numerous filamentous stamens on a dark green receptacle; fruit a resinous,
greenish-white capsule. Leaves taken in tea for colds? Occasionally cultivated in
villages of the temperate zone.
7. 'ma® ‘M
Collections: LH0137, LH0270, LM0080, LM0387, SH0065a, SHO130b
Etymology: /'ma’/ + /'¢*™/ = «tree» + «Chinantec proper name for Ternstroemia».
Description: A polytypic generic that corresponds to Ternstroemia sphaerocarpa and
may be extended to Ternstroemia seemanni; both yield brown capsules that are sold
in Oaxaca markets and throughout Mexico to treat nervous conditions. Shrubs of up
to two meters; leaves smooth, slightly thickened; flowers white and large (1 - 2
cm.); fruit a dark brown capsule. Fruits, taken in tea, are used year-round for
empacho and, mixed with Arctostaphylos leaves, for nervous conditions; wood is
used in construction and for fuel. Some villagers are aware that the fruits are sold in
local markets for nervousness and insomnia, and that the fruits are collected and sold
by itinerant herb vendors of San Juan Quiotepec. Scarce in tropical and temperate
dry areas along the western edge of Comaltepec; also found in the temperate, humid

forests of La Esperanza. The category may be extended to four additional local
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genera in the Theaceae (Cleyera, Freziera, Gordonia and Symplocarpon) which grow
in humid forests. |
Specifics:

(A) 'ma" ‘e (unmodified) «Ternstroemia tree» [TEA Ternstroemia sphaerocarpa]
(B) ‘ma" 'e"™ tee" «white Ternstroemia tree» [TEA ?)

8. ‘'ma fali*™

Collections: EL000S, EL0018, EL0083, RL0423

Etymology: /'ma’/ + [fali*™/ = «tree» + «ashen». This is derived from Comaltepec
Chinantec f¢*¥, which is cognate with the reconstructed proto—-Chinantec term for
ash, "hwat, for which Rensch lists variants from all subregions of the Chinantla
(1989:122:#927).

Description: A polytypic generic that corresponds to various MLS with a powdery
substance under the leaves, including Clidemia octoma, Miconia dodecandra and M.
serrulata. Shrubs of 1 — 2 meters; leaves with pronounced lateral venation and a
powdery grayish-white color under the leaves; flowers white; and fruits purple.
Wood sometimes used for construction and fuel. Common in the humid tropical
zone. This generic could include various species of Melastomataceae, a family
represented by 14 genera and some 70 species in the Sierra.

Specifics:

(A) ‘'ma’ fali*! (unmodified) «ashen tree» [MLS Miconia dodecandra]

(B) 'ma” fali*™ bgé"™ «short ashen tree» [Mi.S Clidemia octona)

(C) 'ma* fali*™ ‘& «wide(leaved) ashen tree» [MLS Miconia

9. 'ma’ fi
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Collections: LH0103, LM0070, LM0115?, SHO010b, SH0037b

Etymology: /'ma"/ + [ff/ = «tree» + «animal-horn». The name is cognate with the
reconstructed proto—Chinantec term for «hom of an animal», "Awi®; Rensch lists
variants from all subregions of the Chinantla (1989:121:#916). The name probably
refers to the strength and durability of this wood, resembling deer antler and other
animal homs in hardness.

Description: A monotypic generic that corresponds to SAP Dodonaea viscosa, the
most distinctive and abundant member of the Sapindaceae, represented by 6
additional genera in the Sierra. Shrubs of 1 - 2 meters; leaves lanceolate, glossy;
flowers pinkish to greenish-white, inconspicuous; fruits light brown, winged. Leaves
applied as compress to the back for post-partum; leaves, mixed with alcohol and lard
or oil, applied as compress to heal broken bones. Abundant in secondary vegetation
of the tropical dry zone, occasionally cultivated in home gardens of the temperate dry
zone.

10. 'ma* fii*

Collections: RL0125, RL0O171, RLO0365, RL0419, SH0063b

Etymology: /'ma"/ + [fii'/ = «tree» + «flexible». The name probably refers to the
wood, which flexes easily without splintering. It may be derived from a term that is
cognate with proto—Chinantec “hwiii"", which Rensch glosses as «tough»
(1989:121:#920).

Description: A polytypic generic that corresponds to trees with flexible wood? such
as BET Carpinus caroliniana?, ROS Prunus brachybotrya and ULM Ulmus

mexicanus. Trees of 4 — 15 meters; leaves ovate, often serrate, arranged alternately
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along stem; variable in size; flowers white or greenish—white and inconspicuous.
Wood used as fuel; fruits are eaten by badgers. Occasional in temperate zones.
Ocassionally pronounced as ‘ma’ fiing".

Specifics:

(A) 'ma’ fii' (unmodified) «flexible tree» [BET Carpinus caroliniana]

(B) ‘'ma" fii" tee’ «white flexible tree» [ROS Prunus brachybotra]

11. ‘ma’ foo*

Collections:

Etymology: /'ma’/ + [foo™’] = «tree» + «Chinantec proper name for some
amaranths». This is close to, but apparently distinct from, the Comaltepec Chinantec
word for trout foo", which is a cognate of the proto-Chinantec term “hwaa”, for
which Rensch lists variants throughout the Chinantla (1989:122:#929).

Description: A polytypic generic that corresponds to AMA Amaranthus cruentus.
Herbs of 30 - 50 cms. with often reddish—green foliage; leaves alternate, ovate and
simple; flowers minute, greenish—white, clustered into dense terminal inflorescences.
Seeds may be prepared in atole; whole plant used as a garden omamental.
Semi-cultivated in home gardens of the temperate dry zone. I have seen the seeds
for sale in a village store.

(A) ‘'ma" foo™ tee" «white amaranth tree»

B) 'ma* foo™ 'ui™ «black amaranth tree»

12. 'ma’ gia™

Collections: LH0290

Etymology: /'ma’/ + /gia"™/ = «tree» + «Chinantec proper name for cacao and
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anteaters». This is cognate with the proto-Chinantec term for cacao “zid; the cognate
set given by Rensch includes terms from all the subregions of the Chinantla
(1989:64:#323).

Description: A monotypic generic that corresponds to STR Theobroma cacao and
other woody plants with fruits or seeds that are similar to cacao in color or shape
[FAG Quercus and EUP Jatropha). Trees or shrubs; leaves large & variously shaped;
flowers various; fruit a large rounded pod with many seeds, fragrant and
sweet~tasting; seeds about 2 cms. long, flattened, tan to brown. Seeds roasted and
ground to make a hot beverage [Theobroma]; seeds roasted and eaten [Jatrophal;
wood used for fuel [Quercus]. Theobroma was formerly widely grown in the tropical
humid Chinantla, but at present it is not cultivated in Comaltepec, it is imported from
the Oaxaca Valley; other types rare in temperate zones. Often cross—classified as
mé™ 'mal gia™.

13. 'ma* giée™

Collections: EL0048, LH0135, LH0292, RL0021, RL0022, RL0O048, RL0438,
R10461, SHO069b

Etymology: /'ma"/ + /giée LH; = «tree» + «Chinantec proper name for /nga». This is
a cognate of the proto-Chinantec term ‘ziaa'; related terms are widespread in the
Chinantla (Rensch, 1989:64:#322).

Description: A polytypic generic that corresponds to the FAB Inga and is extended
to Lonchocarpus and Senna multijuga var. doylei. Trees of 4 to 15 meters; leaves
large, compound, the leaflets large and broad; flowers white, a group of fine

filaments; fruit a green, long, flattened pod; seeds often with a sweet—tasting, cottony
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covering. Whole plant used for shading coffee plantations; leaves recognized as green
fertilizer; wood used as fuel; seed covering occasionally eaten in autumn; fruits eaten
by wild animals and birds. Common in tropical and humid temperate zones.
Specifics:
(A) 'ma* giée™ (unmodified) «Inga tree» [FAB Inga]
(B) ‘ma’ giée jiu" mé™ «pubescent-leaved Inga tree» [FAB Inga])
(C) 'ma* giée™ nuu’ «wild Inga tree» [FAB Senna multijuga var. doylei]
(D) ‘ma* giée™ r¢™ «green Inga tree» [FAB Inga jinicuil]
(E) 'ma" giée™ tii* «thin Inga tree» [FAB Inga schiedeanal)
(F) 'ma" giée™ tii* moo" «narrow-leaved Inga tree» [FAB Lonchocarpus]
(G) 'ma* giée™ yiu" «red Inga tree» [FAB Inga sapinoides)
14. ‘'ma*" granaa*
Collections: LM0171, LM0339
Etymology: /'ma"/ + /granaa"/ = «tree» + «Spanish proper name for pomegranate».
Description: A monotypic generic that corresponds to PUN Punica granatum, a
Eurasian trees that is widely cultivated throughout the tropics and subtropics for its
edible fruits. Small trees of 1 — 3 meters; leaves oblong, simple, alternate and entire;
flowers red, having a persistent red calyx; fruit globose, containing numerous red,
juicy seeds. Seeds eaten raw. Semi-cultivated in home gardens of the temperate dry
Zone.
15 ~ 23. The 'ma" gwi 4+ complex

The following 9 generics form part of the complex, marked intermediate

category ‘ma’ gwi#H «avocado tree». This is a polytypic category that corresponds
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to edible—fruited LAU Persea (particularly P. americana and P. schiedeana), to MOR
Ficus carica and to hardwood tree species of various genera of LAU and some FLC,
HCS, MEL and MRT. Trees of 6 — 20 meters; leaves variously—shaped, often
pleasantly scented; flowers usually inconspicuous, yellowish-green rarely bright-red;
fruits commonly large, green with yellowish—~green, edible flesh. Fruits eaten raw as
a common accompaniment to meals; leaves used as condiment in a variety of cooked
dishes; leaves, boiled as tea, used for post—partum bath; fruits eaten by wild birds;
used wood used for fuel and construction. Persea americana is commonly cultivated
or protected in dry zones; P. schiedeana is occasionally cultivated or protected in the
temperate humid zone; hardwood species occasional in primary forests of humid
zones.

15. 'ma" gw+" (unmodified)

Collections: LH0042, LH0048, LM0021, LM0372, RL0023, SH0038, SH0054
Etymology: /'ma*/ + [gwé"/ = «tree» + «Chinantec proper name for avocado».
This should be cognate with a term that would reconstruct in proto—-Chinantec as
‘gwi#l and it should be possible to find variants in all Chinantec languages; Rensch
glosses this reconstruction as haya tree (a name used in Mexico for any broad-leaved
tree), and lists only two variants (1989:66). I believe that his data and interpretation
are deficient in this case.

Description: A polytypic generic that corresponds to LAU Persea americana. Trees
of 5 — 15 meters; leaves alternate and simple, ovate and entire, glossy and dark
green; flowers small and yellowish-green; fruit is a large green drupe with

yellow-green flesh and a large brown seed. The fruit is eaten raw. Cultivated and
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protected in the temperate zone.

Specifics:

(A) 'ma" gwii'" bé¢"H «rounded avocado tree» [LAU P. americana]

B) 'ma" gwii™ gia™ «cacao avocado tree» [LAU P. americana)

(©) 'ma" gwis'™ jii™ «sweet avocado tree» [LAU P. americana]. This name is
cognate with the reconstructed proto—-Chinantec term “hj1’; Rensch lists variants from
three of the five subregions of the Chinantla (1989:81:#507). It is probable that this
is a medium to high elevation cultivar.

(D) 'ma" gwi ' tee* «white avocado tree» [LAU P. americana)

(E) 'ma* gwi+ ‘u™ «owl avocado tree» [LAU P. americana)

(F) 'ma* gwi+™ 'ui™ black avocado tree» [LAU P. americana). A synonym for
this specific appears to be ‘ma’ g*i+"L le™ which also translates as «black avocado
tree».

16. ‘'ma’ gwii™ jliu™

Collections: none

Etymology: /'ma’/ + [gwi"/ + [jliiu™] = «tree» + «Chinantec proper name for
avocado» + «resistant»; this is a secondary lexeme.

Description: A monotypic generic that corresponds to LAU. Does not have edible
fruits but is used as construction wood.

17. 'ma’ gwi it néeM

Collections: RLO155, RL0181, RL0290, RL0291, RL0305

Etymology: /'ma’/ + /gwéé™/ + /née™/ = «tree» + «Chinantec proper name for

avocado» + «yellow»; this is a secondary lexeme. The name apparently refers to the
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yellowish-white heartwood of this tree.
Description: A polytypic generic that corresponds to LAU. The wood is very hard,
and is used for hatchet handles.
Specifics:
(A) 'ma* gwi#'T née™ jaiu" md"™ «pubescent-leaved yellow avocado tree» [LAU]
B) 'ma’ gwi i néeM joo' md™ «cottony-leaved yellow avocado tree» [LAU]J
(C) 'ma* gwi+™ née” hui™ md™ «glabrous-leaved yellow avocado tree» [LAU]
18. 'ma* gwii 'niit
Collections: none
Etymology: /'ma"/ + [gwé#™/ + /'nii*/ = «tree» + «Chinantec proper name for
avocado» + «Chinantec proper name for a specific type of avocado»; this is a
secondary lexeme. This is a cognate of proto-Chinantec “'nii, which Rensch
reconstructs from variants from Quiotepec and San Pedro Sochiapan (1989:104). The
name apparently refers to an avocado that is only found in the highland Chinantla.
Description: A monotypic generic that corresponds to LAU Persea americana subsp.
drymifolia? Trees of 10 — 15 meters; leaves altemnate, simple, entire, rather shiny and
anise-scented leaves; flowers small and greenish yellowish, grouped in axillary
clusters; fruit a small, egg-shaped, dark—grec.n drupe, with an anise~like scent and
taste. Fruits eaten raw; leaves used whole or ground to flavor food. Semi-cultivated
in home gardens and shrub vegetation of the cold and temperate zones.
19. ‘ma* gwi+Z nuut
Collections: EL0022, EL0130, RL0046, RL0126?, RL0450, SH0047]

Etymology: /'ma’/ + /gwi+™/ + /nuu’/ = «tree» + «Chinantec proper name for
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avocado» + «wild»; this is a secondary lexeme. This name refers to wild relatives of
cultivated avocados.

Description: A monotypic generic that corresponds to LAU. This may also be called
'ma* gwé+T mé™ «wild avocado tree» [SH0047]

20. 'ma* gwi ™ [t

Collections: LH0264

Etymology: /'ma’/ + [gwé#é™/ + /fii'¥/ = «tree» + «Chinantec proper name for
avocado» + «Spanish»; this is a secondary lexeme. Description: A monotypic
generic that corresponds to MOR Ficus carica, the fig, a native of SW Asia
anciently cultivated in the Mediterranean region, from where it was brought over to
the New World after the Spanish conquest. Shrubs of 2 — 3 meters with white latex;
leaves alternate, simple and deeply-lobed; fruit a pear-shaped, sweet and fleshy
berry that contains many small seeds. Fruits eaten raw, or more commonly boiled in
sugar syrup. Semi—cultivated in the shrub vegetation and home gardens of dry zones.
21. 'ma* gwii 60

Collections: RL0090

Etymology: /'ma’/ + [gw#é™/ + /té60™?/ «tree» + «Chinantec proper name for
avocado» + «strong,durable»; this is a secondary lexeme.

Description: A monotypic generic that corresponds to LAU.

22. 'ma" gwii™ tgo™ |

Collections:

Etymology: /'ma’/ + /gw##"/ + /tdo™/ = «tree» + «Chinantec proper name for

avocado» + «Chinantec proper name for a specific type of avocado»; this is a
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secondary lexeme. The name is cognate with proto-Chinantec ‘gw and ‘tgg"™; the
cognate set given by Rensch implies that ‘tgg”"¥ is a free~standing generic in
lowland Chinantec languages, not overtly classified as a type of avocado.
Description: A monotypic generic that corresponds to LAU Persea americana. Trees
of 15 - 20 meters with aromatic foliage; leaves alternate, simple and glossy; flowers
regular, greenish-yellow, clustered in loose, axillary inflorescences; fruit a blackish—
green, pear-shaped drupe. Cultivated in home gardens and cultivated fields of the
temperate zones.

23. ‘'ma’ gwii™ yeet

Collections: none

Etymology: /'ma"/ + [gwé+%-/ + [yee"/ = «tree» + «Chinantec proper name for
avocado» + «Chinantec proper name for a fatty avocado called aguacate chupon or
aguacate chinene in local Spanish»; this is a secondary lexeme. This is cognate with
the proto—Chinantec reconstructed term ‘yaa’; the variants that Rensch lists from all
subregions of the Chinantla overtly classify this fruit as a type of avocado (1989:98).
Description: A monotypic generic that corresponds to LAU Persea scheideana, a
avocado that is planted in humid forests of the Sierra Norte. Trees of 15 — 20 meters;
leaves alternate, simple, entire, large and obovate, yellow-green; flowers
inconspicuous, greenish—-white; fruit a large crook-neck drupe that has whitish—
green flesh containing fibrous strings. Fruit eaten raw; trees used to shade coffee
groves? Cultivated in secondary forest of the.tcmperate and hot zones.

24. 'ma* gwo™

Collections: none
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Etymology: /'ma’/ + /gwo™/ = «tree» + «seed» + «Chinantec proper name for some
species of Chenopodium?».
Description: A monotypic generic that corresponds to CHN Chenopodium
berlandieri subsp. nuttalli, a domesticated herb that is called by the Nahutal name
huazontle in Mexico, and is grown and marketed for its edible leaves and flowers?
Erect herbs of 30 — 50 cms.; leaves alternate, simple and lobed; flowers
greenish—-white, densely packed in elongate terminal inflorescences; seed small, shiny
and black. Apparently formerly cultivated in the temperate dry zone; many Chinantec
know the plant from their travels to Oaxaca City and especially central Mexico,
where it is more commonly eaten than in the Chinantla. Often referred to as ‘ma*
mi*! gwo™ «Chenopodium seed tree».
25. 'ma* gwoo™?
Collections: LH0056, LM0101?, SH0026a
Etymology: /'ma’/ + /gwoo™/ = «tree» + «Chinantec proper name for a shrub with
compound leaves».
Description: A monotypic generic that corresponds to RUT Zanthoxylum, possibly
including some three species of the Sierra Norte. Shrubs of 2 ~ 3 meters with
aromatic foliage; leaves compound, often punctate with resin—dots; flowers regular,
white. Branchlets used as «spiritual cleansing»for evil eye; leaves prepared in bath
for internal heat. Rare in dry areas.

This may also correspond to ANA Rhus. Small shrubs of 1 meter; leaves

small and thickened. Flowers reddish-pink. Leaves, prepared in boiled tea, are used

to wash skin wounds. Occasional in tropical dry zone.
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26. 'ma* gwéo™™
Collections: EL0146, LM0384, SH0036b
Etymology: /'ma’/ + /[gwéo" 8/ = «tree» + «soil». This is a cognate of the proto-
Chinantec term for earth or soil ‘gwaa'; variants are found in all subregions of the
Chinantla (Rensch 1989:68) but there is no indication that the term is used as a tree
name in other Chinantec languages.
Description: A monotypic generic that corresponds to CLE Clethra, probably
includes all 6 Sierra Norte species of Clethra. Trees of 4 ~ 15 meters, leaves
alternate, simple and entire; flowers regular, cream—-white; fruit a dark brown
capsule. Wood used in house and furniture construction combined with other plants.
Found in forests and shrub vegetation in cold and temperate zones.
27. 'ma" iée”
Collections: LH0023, LM0093, LM0111, LM0213
Etymology: /'ma’/ + /'iée"’/ = «tree» + «Chinantec proper name for custard apple».
This is cognate with the reconstructed proto-Chinantec term for custard apple “'yd4";
Rensch lists variants from all subregions of the Chinantla (1989:112).
Description: A polytypic generic that corresponds to ANN Arona cherimola, and
probably includes other species of Anona available in Oaxaca markets and may be
extended to wild Annonaceae species representing some five genera in the Sierra
Norte. Trees of 2 —~ 4 meters; leaves broadly ovate, with strong venation; flowers
yellow-white, pleasantly—scented; fruits green with a white, very sweet flesh inside;
seeds large, black. Fruits, available in winter, eaten raw; leaves, prepared with castor

oil and ointment?, placed as compress on mumps; young leaves, prepared with
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almond oil, placed on skin infections, and over the lungs for asthma. Commonly
cultivated or protected in the temperate dry zone. Is there a wild form?

Specifics:

(A) 'ma" 'iée" k"60"™ «uneven(toothless) custard—apple tree» [ANN Anona]. This
form gives a small edible fruit which has some parts which are dry, some which are
pulpy.

(B) 'ma" 'iée" ré" «green custard-apple tree» [ANN Anona]

(C) ‘'ma" 'iée" tee’ «white custard-apple trce;> [ANN Anona]

28. 'ma’ ‘'iée" too™

Collections: SH0007a

Etymology: /'ma’/ + /'iée"/ + /too™] = «tree» + «Chinantec proper name for
custard-apple» + «Chinantec proper name for some trees in the Boraginaceae». Some
Chinantec suggest that foo™ refers to a one—eyed or blind person; this may be
derived from tiuusil, which is a cognate of the proto~Chinantec ‘fuu’’, which means
blind (Rensch, 1989:38). This foliage of this oak may resemble custard—-apple leaves.
Description: A monotypic generic that corresponds to FAG Quercus magnolifolia.
Trees of 2 — S meters; leaves simple, alternate, thickened; flowers inconspicuous;
fruit a rounded, hard-shelled nut. Wood used as fuel. Found in tropical and
temperate dry zone around Chuparrosa. This category might include other species of
Quercus.

29. ‘ma" &

Collections: LH0191, LM0068, SH0022a LM0066

Etymology: /'ma"/ + /'#"/ = «tree» + «Chinantec proper name for Arbutus».
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Description: A monotypic generic that coneéponds to ERI Arbutus xalapensis.
Shrubs and trees of 2 - 5 meters; leaves simple, serrate, alternate, dark green,
somewhat glossy; flowers um- shaped, small, white, growing in dense clusters; fruits
a red drupe. Bark, available year-round, is boiled and taken as a tea for kidneys
problems and post-partum recovery; flowers are used for adornment around
Christmas time; fruits are eaten by birds and may also be consumed by humans.
Common in temperate to cold dry areas near Comaltepec. Sometimes cross—classified
as Ii" 'ma" "¢, This category might be extended to A. glandulosa.

30. 'ma" je*

Collections: EL0046, RL0O007, RLO194

Etymology: /'ma’/ + [je*/ = «tree» + «Chinantec proper name for a common tree
called jonote in local Spanish». This is cognate with the reconstructed proto—
Chinantec term for balsa ‘he”; Rensch lists variants from four of the five subregions
of the Chinantla (1989:76).

Description: A monotypic generic that corresponds to TIL Heliocarpus; probably
restricted to some six species of Heliocarpus, though may include other tree genera
of Tiliaceae such as Apeiba and Belotia, each with a single species in the Sierra.
Trees of 5 - 15 meters, fast-growing; wood rather light; leaves large, rounded, with
prominent, veins; flowers & fruits not commonly observed. Tender leaf shoots eaten
as cooked green; wood used for construction; bark used for binding?. Common in
primary and especially secondary forest of humid zones. Which specific is used for
Chinantec ladders?

Specifics:
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(A) 'ma* je' mé™ «montane balsa tree» [TIL Heliocarpus]

(B) 'ma’ je' tee" «white balsa tree» [TIL Heliocarpus]

(C) 'ma’ je' yiuw «ted balsa tree» [TIL Heliocarpus]

31. 'md" jit

Etymology: /'ma”/ + [ji*/ = «tree» + «paper». The name is cognate wit the proto—
Chinantec term ‘hyi’, which Rensch reconstructs from variants representing all
subregions of the Chinantla. Although it is not clear whether this term forms part of
botanical names other parts of the Chinantla, the Comaltepec name may refer to the
former use of the bark of this tree as a raw material for paper-making.

Collections: SH0001b, SH0138b

Description: A monotypic generic that corresponds to MOR Ficus spp., including
several species of native figs. Small shrubs to trees with copious white latex; leaves
simple, alternate and thickened; flowers pinkish white. Apparently without use,
although the Chinantec name would appear to refer to a paper-making, a common
use of Ficus in Veracruz. Occasional in oak and thomn scrub forests of tropical dry
zones.

32. 'ma" jii* bé¢™"

Collections: none

Etymology: /'ma®/ + [jii’/ + /béé™/ = «tree» + «r00t» + «ball, rounded». The name
is a description of the rounded tubers of potatoes. Rensch reconstructs a proto-
Chinantec term for a «kind of tuber» "bé, from Palantla Chinantec biw’ and
Comaltepec Chinantec hii béd. These forms are derived from words meaning

«ball»or «short»(e.g. Comaltepec bgé ™) which are cognate with the reconstructed
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proto—Chinantec term ‘béé (1989:59).
Description: A monotypic generic that corresponds to SOL Solanum (potatoes).
Herbs of 2 — 4 dms.; roots white and fleshy, rounded; leaves deeply divided into
several segments; flowers purple, star-shaped. Roots, boiled in water, eaten as a
vegetable. Rarely cultivated in the cold zone;.commonly sold in village stores of
Comaltepec, brought from the Oaxaca Valley. Apparently restricted to several species
of Solanum that correspond to potatoes.
33. 'md" jii* 'md?
Collections: EL0014
Etymology: /'ma’/ + [jii*/ + 'md"/ = «tree» + «100t» + «Chinantec proper name for
yuca». Rensch reconstructs the proto~Chinantec term as “'ma”, which is equal to the
reconstruction for proto—Chinantec «tree» (1989:102). However, Rensch's cognate list
is limited to three of the five Chinantec subregions, and it is likely that a more
complete study would reveal differences between the «tree»and «manioc»terms.
Description: A monotypic generic that corresponds to EUP Manihor esculentus.
Erect herbs of 2 — 3 meters; leaves deeply divided into numerous finger-like
segments; root large and starchy; flowers white. Roots, boiled with sugar or salt,
caten as a vegetable or as a sweet dessert. Occasionally cultivated in the tropical
humid zone, where it is said to also grow wild. Apparently restricted to Manihot
edulis, and perhaps a few wild species of the same genus.
34. 'ma' ji*™ (unmodified)
Collections: LH0054, LH0074, LH0082, LM0097, LM0170, LM0180, LMO0181,

RL0130, RL0139, RL0220, SH0058a
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Etymology: /'ma"/ + [ji"™/ = «tree» + «Chinantec proper name for sour fruits».
Rensch indicates that the reconstructed proto-~Chinantec term ‘hii"" may be glossed
as «sour», «orange» and «guava», and he suggests that the three cognate sets may be
related; the terms for orange and guava may also be reconstructed with a ™ tone
(1989:81:#504, SOS, 506). I think that the reconstructed proto—Chinantec term should
have a short vowel, and that it refers to «sour fruits» in general (usually citrus and
guavas; a variant from Lalana apparently refers to «custard apple»).

This is a probable case of the extension of a generic name to include
introduced plants. ‘ma’ ji" perhaps originally referred to guavas, native fruits of
Mesoamerica. With the arrival of the Spanish, the term was likely extended to citrus
fruits. As used at present in Comaltepec, the unmarked generic refers to sweet and
sour oranges and other citrus fruits, whereas common guavas are marked by a
descriptor which means «real» and other guavas are marked by terms which connate
«raspberry» and «pineapple» (see below).

Rensch also gives a reconstructed proto~Chinantec term for lemon ‘hl# %,
which he derives from variants from two lowland Chinantec subregions
(1989:123:#939). This does not appear to be cognate with any Comaltepec Chinantec
term for citrus or other fruits.

Description: A polytypic generic that corresponds to RUT Citrus, including all citrus
fruit trees cultivated in the Sierra Norte. Trees of 2 — 10 meters; leaves ovate,
smooth and sometimes glossy, pleasantly-scented; flowers white, strongly and
pleasantly scented; fruits round, juicy, sweet to sour-tasting, various in size and

color, from orange to yellow to green. Fruits of many specific eaten raw; juice of
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fruits used as condiment; leaves, boiled (at times with manzanilla), taken in tea for
treating fever, headache, jaundice and colds. Alternately called 'ma” ji ™. Cultivated
or protected in temperate and tropical zones, varying by specific.

Specifics:

(A) 'ma’ ji lima «lime sour-fruit tree» [RFIT Citrus aurantifolia] Rensch lists
numerous variants of a name what he considers «lima, a type of citrus fruit»,
reconstructed as proto—Chinantec ‘™ (1989:35:22). There may be an equivalent term
in Comaltepec; Quiotepec Chinantec has hjh™ fu*. Some members of the community
recognize two varieties — (a) 'ma* ji" lima (unmodified) «lime sour—fruit tree»
[RUT Citrus aurantifolia], which is found in temperate regions, and (b) 'ma* ji "
lima real «royal lime sour-fruit tree» [RUT Citrus ?], which is cultivated in tropical
regions.

B) ‘ma” ji" limén «Jemon sour—fruit tree» [RUT Citrus spp.]. Some members of
the community consider that there are two varieties - (a) 'ma” ji™ limén diu®
«sweet lemon sour—fruit tree» [RUT Citrus spp.] and (b) 'ma’ ji™ limén ti™ «sour
lemon sour—-fruit tree» [RUT Citrus spp.].

(C) 'ma* ji"™ mandarii* «mandarine sour-fruit tree» [RUT Citrus reticulata]

(D) 'ma" ji"* pomé" «pomelo sour-fruit tree» [RUT Citrus maxima, possibly
extended to RUT Citrus paradisi])

(E) 'ma” ji™ réo™ «sweet sour-fruit tree» [RUT Citrus sinensis)

(F) 'ma" ji™ riu’ gui” «hair wash sour—fruit tree» [RUT Citrus aurantinum subsp.
bergamia, noted by Mabberly to be used as a scent for hair oil].

35. 'ma" ji™ dsee*
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Collections: LH0002, RL0072, SH0019b,
Etymology: /'ma"/ + [ji"/ + /dsee*/ = «tree» + «sour~fruit» + «true». See discussion
under citrus fruits above. Rensch reconstructs the proto~Chinantec term ‘kd from
guava names from Chiltepec and Sochiapan (1989:82:#519). I believe that this relates
to the proto—Chinantec name for edible~green "hg’ (see Rensch 1989:82:#520). The
Comaltepec Chinantec variant is used a descriptor to indicate the sweetest or most
prized variety of some fruits (see 'ma ‘u? jméi* ja™, for example).
Description: A polytypic generic that corresponds to MRT Psidium guajava. Shrubs
of 1 - 4 meters; leaves lanceolate; flowers cream-white to yellow; fruits yellow to
orange, pleasantly-scented, sweet to sour in taste. Fruits commonly eaten raw;
vegetative shoots, ground or chewed, is placed on canker sores, vegetative shoots,
combined with estafiate, taken in tea for diarrhea; wood of wild types used for fuel.
Commonly cultivated to protected in tropical dry and temperate zones. Found in
Comaltepec and La Esperanza.
Specifics:
(A) ‘'ma” ji™ dsee" née «yellow real sour-fruit tree» [MRT P. guajava]
(B) ‘ma” ji" dsee" tee* «white real sour-fruit tree» [MRT P. guajava]
(C) 'ma' ji™ dsee" yu" «red real sour-fruit- tree» [MRT P. guajava]
36. ‘ma" ji™ fi*
Collections: LH0128, LM0114, LM0285, LM0290?, RL0013, RL0474, SH0032b
Etymology: /'ma’/ + [ji*/ + [fi/ = «tree» + «Chinantec proper name for sour
fruits» + «Chinantec proper name for raspberry». See discussion under citrus fruits

above; the fruits of this bush have a tartness and taste which is comparable to that of
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raspberries.
Description: A monotypic generic that corresponds to MRT Psidium guineense, a
native Mesoamerican shrub which is known as guayapifia in local Spanish. Shrubs of
1 - 2 meters; leaves simple, opposite and lanceolate; flowers cream-white to yellow;
fruit a rounded, yellow berry which is pleasantly—scented, and sweet to sour in taste.
Fruits eaten raw. Protected in shrub vegetation of the temperate and the tropical dry
zones.
37. 'ma" ji" ju™
Collections: none
Etymology: /'ma’/ + [ji™/ + [ji™/ = «tree» + «Chinantec proper name for sour
fruits» + «Chinantec proper name for pineapple». See discussion under citrus fruits
above; the fruits of this bush have a taste which is said to be reminiscent of
pineapple.
Description: A monotypic generic that corresponds to MRT Psidium
friedrichthalianum?, the Costa Rican guava. Trees of 5 ~ 10 meters; leaves simple,
opposite and oblong; flowers regular, cream~white, with numerous stamens; fruits a
oval, yellow berry that contains numerous hard seeds. Protected in the secondary
forest of the tropical humid zone.
38. ‘ma’ ji" nuut
Collections: RL0179, RL0307, RL0353, RL0490, RL0565,
Etymology: /'ma’/ + [ji"/ + /nuu"/ = «tree» + «Chinantec proper name for sour
fruits» + «wild».

Description: A monotypic generic that corresponds to MNM Mollinedia. The leaves
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look and smell like orange leaves; used for firewood.

39. ‘ma’ ji' réo™ kic” dsea" nuu"

Collections: RL0156, RL0232

Etymology: /'ma’/ + [ji"/ + /r60™/ + [ki6"/ + /dsea"/ + /nuu’/ = «tree» +
«Chinantec proper name for sour fruits» + «sweet» + «for» + «people» + «wild».
dseanuu’ is the Chinantec name for foreigners, and this name indicates the exotic
origin of the rose apple. This name is perhaps a descriptive phrase used by only
some Chinantec speakers. Others know it by a variation on its Spanish name poma
rosa.

Description: A monotypic generic that corresponds to MRT Syzygium jambos. Tree
of 2 - 4 meters; leaves broadly lanceolate; flowers large, white, falling to ground
underneath tree; fruit pale yellow, pleasantly—scented, sweet~-tasting. Fruit eaten raw.
Occasional in secondary forest of the humid zones.

40. 'ma* jlaa" |

Collections: EL0116, RL0259?, RL0264

Etymology: /'ma’/ + [jlaa"/ = «tree» + «broad». The name apparently refers to the
broad leaves of this tree.

Description: A monotypic generic that corresponds to BNL Brunellia mexicana.
Trees of 2 - 15 meters; leaves very large, compound, the leaflets large; flowers
greenish-white, small and inconspicuous, loosely grouped in a diffuse inflorescence.
Wood used in house construction (fencing and roofing). Common in primary and

secondary forest of the humid zone. The category is possibly extended to Brunellia



302

comocladifolia, the only other species of Brunelliaceae found in the Sierra. A
synonym is ‘ma* kwee* moo® «long-leaved tree». ‘ma* gwi "L kwee* moo® «long-~
leaved avocado tree» may correspond to PRT Roupala montana, a large tree of
temperate humid forests that is sometimes used as a shade for coffee.

41. ‘'ma* jlitt

Collections: LH0296, LM0064; RL0184, RL0193, RL0227, RL0O348, RL0O454,
RLO491, RLO523, RLOSS51, RLO563

Etymology: /'ma"/ + [jlé®/ = «tree» + «to sé[it». The name refers to the fact that
the wood which splinters easily, which facilitates preparing firewood. The name is a
cognate of the proto~Chinantec reconstructed term meaning «split» "hl4 for which
Rensch presents variants from two subregions of the Chinantla; there is no indication
that the term is used in botanical names in these areas (1989:123:#935).
Description: A polytypic generic that corresponds to shrubs with resin-dotted
leaves? such as MRS Parathesis, Rapanea, Zunila, MRT Eugenia, and MYR Myrica
[SH0024a]?; FAB Desmodium?. Shrubs of 2 ~ 3 meters; leaves usually lanceolate,
punctate with numerous resin dots, sometimes fragrant when broken; flowers
inconspicuous, often small and closely attached to the stem; fruits various. Wood
used for fuel and for utensils (hook for cleaning weeds from coffee plantations);
leaves used for «people that think too much», placed on right arm?; leaves used for
cattle forage. Occasional in the temperate humid zone, and along humid stream banks
in the temperate dry zone. Possibly includes at least 18 species of 6 genera of
Myrsinaceae in the Sierra, plus 2 species of Myricaeae and numerous species of

Eugenia, a taxonomically complex genus of Myrtaceae.
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Specifics:
(A) 'ma" jl#"" (unmodified) «splitting tree» [MRS Rapanea, MRT Eugenia]
(B) ‘ma" jl+"" m6™ «montane splitting tree» [MRS Zunila alba]. This may also be
called ‘ma* jl#™ nuu® «wild splitting tree».
(©) 'ma" jli*™* pi*" «small splitting tree» [MRS Parathesis]
42. 'ma" jm+
Collections: EL0047, EL0092, RL0228
Etymology: /'ma"/ + [jm%/ = «tree» + «blood». This is a cognate of the
reconstructed proto—Chinantec term for «blood» “hm+%; Rensch lists variants in all
subregions of the Chinantla (1989:113:#846). It is possible that the blood-red sap of
these trees, called llorasangre in Spanish, inspires a pan—~Chinantec generic category.
Description: A monotypic generic that corresponds to EUP Croton draco. Small
trees of 2 - 4 meters; sap deep red, turning white and opaque when rubbed on the
skin; leaves large, heart-shaped; flowers inconspicuous, whitish, bome on a long,
spike-like inflorescence. Whole plant used to shade coffee plantations; wood used as
fuel and for construction (troja). Abundant in secondary vegetation of the humid
zone.
43. 'ma’ jmi "™
Collections: none
Etymology: /'ma"/ + [jmé™/ = «tree» + «Chinantec proper name for tomato». This
is a cognate of the proto—Chinantec term for tomato “hm § M. variants are found in
all subregions of the Chinantla (Rensch, 1989:113:#851).

Description: A polytypic generic that corresponds to SOL Lycopersicon esculentum
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vars. esculentum and leptophyllum. Erect herbs of 20 — 50 cms.; leaves various;
flowers yellow, star or cup—shaped ; fruit always berry-like, sometimes enclosed in a
husk, strong~tasting, often slightly sweet to sour. Fruits eaten raw or cooked on a
daily basis, often used as base for sauces; whole plant of Physalis prepared in a bath
or as a compress, used for derisepela. Cultivated throughout temperate and tropical
zones; wild forms common throughout the community, often protected and growing
in association with corn. See also ja"™ jm# "™ for other species of Solanaceae.
Specifics:

(A) 'ma* jmi"™ dsée® «true tomato tree» [SOL L. esculentum]. This specific
corresponds to a large and prized tomato.

(B) 'maL jmi"™ ji™ «sour tomato tree» [SOL L. esculentum]

(C) 'ma’ jmi"™ jmini* k*ea” «horse-eye tomato tree» [SOL L. esculentum). This
term may also be used for the large SOL Physalis sold in markets.

(D) 'ma* jmi"™™ k”6" «guaje-gourd tomato tree» [SOL Lycopersicon esculentum].
This specific, which is called tomate guajillo in local Spanish, is a store bought
tomato considered to be of low quality.

(E) 'ma" mé™ jmi™ nuu' «wild rounded—fruit tomato tree» [SOL Lycopersicon
esculentum var. leptophyllum]|

(F) 'ma’ jm+"™ tii" «thin tomato tree» [SOL L. esculentum]

(G) 'ma" jmi-"™ ygu' «ed tomato tree» [SOL L. esculentum]

44. 'ma’ jmé™ 'na?

Collections: LM0193, RL0O105

Etymology: /'ma"/ + [jmé "™/ + /'né"/ = «tree» + «Chinantec proper name for
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tomato» + «Chinantec proper name for Physalis».

Description: A monotypic generic that corresponds to SOL Physalis spp.

45. 'ma’ jmé"™ mo*

Collections: LH0153

Etymology: /'ma’/ + [jmi"™™/ + /m6™/ = «tree» + «tomato» + «montane»
Description: A monotypic generic that corres;ponds to SOL Lycianthes geminiflorum.
Check synonymy with peaches & chilies. Might also be classified as a ja™.

46. 'ma’ jmo™

Collections: EL0042, RL0075, RLO315

Etymology: /'ma’/ + [jmo™/ = «tree» + «Chinantec proper name for a fast-growing
tree with light wood». This is cognate with a proto-Chinantec tree name “hmdd ™,
which Rensch reconstructs from variants representing three subregions of the
Chinantla (1989:115:#870). The tree is called guarumbo or chancarro blanco in local
Spanish.

Description: A polytypic generic that corresponds to MOR Cecropia, apparently
restricted to two Sierra Norte species. Trees of 2 — 20 meters, fast growing; branches
divided into segments like carrizo (POA Arundo donax), brittle and easily broken;
wood very light; leaves very large, deeply divided into 5 ~ 10 rounded lobes; flowers
borne along spike-like clusters, the spikes in groups of 5 - 10. Vegetative shoots,
boiled in tea, is used for diabetes; fruits eaten by wild animals. Common in
secondary vegetation of the humid zones.

Specifics:

(A) 'ma’ jmo™ tee" «white Cecropia tree» [MOR Cecropia)
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B) 'ma* jmo™ yuwu' «red Cecrapia tree» [MOR Cecropia]
47. 'ma* joo*
Collections: RL0422
Etymology: /'ma”/ + [joo"/ = «tree» + «Chinantec proper name for cotton». This is a
cognate of the reconstructed proto~Chinantec term ‘haa’; Rensch lists variants from
all the subregions of the Chinantla (1989:78:#470).
Description: A monotypic generic that corresponds to MLV Gossypium, The
category is extended to CCH Cochlospermum.
48. 'ma* joo™
Collections: LH000S, LH0011, LMO0088, RL0135, RL0299, RL0464, SH0028a
Etymology: /'ma®/ + [joo""/ = «tree» + «Chinantec proper name for elderberry».
Jjoo"! may be derived from the Chinantec name for cotton since the inflorescences of
Sambucus are formed by clusters of white flowers that may seem to resemble cotton
(see discussion of cotton above).
Description: A monotypic generic that corresponds to CPR Sambucus, of which two
species are represented in the Sierra, S. canadensis and S. mexicana. Shrubs of 2 -3
meters; stems thin (1 - 2 cms.); leaves large, compound, divided into 7 — 9? ovate
leaflets; flowers small, white, densely groupea into large, flat- topped terminal
inflorescences; fruits small, purple-black, berry-like. Leaves used fresh as «spiritual
sweeping» for evil eye; leaves boiled as bath for physical exhaustion; leaves, boiled
in tea, used for chapped lips; flowers, heated with honey, bougainvillea flowers,
Gnaphalium flowers, cinnamon bark and combined with lemon juice, taken for

coughs; roots used to stop drinking. Common in humid streambanks of dry zones;
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occasional in temperate humid forest. The use seems to reflect distribution - the
plant is well known and widely used in Comaltepec, but its properties are apparently
not well know in the coffee-growing ranches like La Esperanza.

49. 'ma* jo™®

Collections: LH0229, LM0222, SH0021a, SH0031b, SH0033b

Etymology: /'ma*/ + [jo"/ = «tree» + «Chinantec proper name for willows».
Description: A polytypic generic that corresponds to SAL Salix, probably includes
all 4 species of Salix that grow in the Sierra, and possibly the other local genus of
Salicaceae, Populus. Shrubs of 2 - 3 meters; branches thin and very flexible; leaves
narrowly to broadly lanceolate; flowers yellow, arranged in a spike-like cluster;
fruits brown, dry, containing cottony seeds. Branchlets omamental, used to make
crown of the apostles in Easter week. Common along humid riverbanks of the
temperate zones.

Specifics:

(A) 'ma* jo™ ré™ «green willow tree» [SAL Salix bonplandiana]. This specific may
also be referred to as ‘ma* jo™ (unmodified) «willow tree».

(B) 'ma* jo™ il «thin willow tree» [SAL Salix taxifolia?]

50. 'ma* j*é0"

Collections: LH0013, LH0025, LM0042, LMOISS, SH0004b, SH0043b
Etymology: /'ma"/ + [j*60"/ = «tree» + «Chinantec proper name for castor— bean».
This term may be related to the proto~Chinantec term for «pus, rotten» ‘k*aa‘’; the
cognate set listed by Rensch includes variants from all subregions of the Chinantla

(1989:122). The name referred to the medicinal use of the castor bean leaves.
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Description: A polytypic generic that corresponds to EUP Ricinus communis. Shrubs
of 1 - 2 meters; leaves large and deeply lobed, dark green to dark red; flowers
yellowish—green or purple, bome at top of plant in terminal cluster; fruits spiny,
turning brown at maturity; seeds shiny, oily. Leaves — prepared with various
combinations of alcohol, oil, lard, almond oil and ash — are applied as compress to
abdomen for stomach problems (empacho); seeds sometimes sold in Oaxaca, used to
express oil burned in churches; oil rarely prepared in Comaltepec, seeds are ground,
strained, and the oil is cooked until ready. Commonly cultivated or protected in
home gardens and disturbed areas in Comaltepec and ranches of dry zones.
Sometimes cross—classified as mi"? 'ma" j*60".

Specifics:

(A) 'ma* j*60" tee' «white castor-bean tree» [EUP Ricinus communis] medicinal
(B) 'ma’ j*60" yiu" «red castor-bean tree» [EUP Ricinus communis]

51. 'ma* j*60" kié™ ni™

Collections: LH0076, SH0123a

Etymology: /'ma"/ + [j*60"/ + /fii™/ = «tree» + «Chinantec proper name for
castor-bean» + «Spanish». Although native to Mexico, it may be that this weedy
plant became more common in recent years and is thus considered a foreign plant.
Description: A monotypic generic that corresponds to SOL Datura. Shrubs of 1 - 2
meters; leaves large and lobed; flowers lavender to purple, bome in terminal cluster;
fruits spiny, turning brown at maturity; seeds black, shiny. Leaves, prepared with
almond oil, applied as compress for skin infections. Common in disturbed areas of

Comaltepec and ranches of dry zones. Also called by the local Spanish name
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toloache, which is derived from Nahuatl.

52. 'ma" ka**

Collections: EL0008, LH0226, LH0293, LH0299, RL0033, RL0095, RL0192,
RLO532

Etymology: /'ma"/ + /ka™/ = «tree» + «Chinantec proper name for Saurauia».
Rensch (1989) gives no cognate reconstructed proto—-Chinantec term, but I expect
this to be a widespread name for Saurauia in the Chinantla.

Description: A polytypic generic that corresponds to ACT Saurauia, probably
including all 13 local species of Saurauia, the only genus of Actinidiaceae found in
the Sierra. Shrubs to small trees of 2 ~ 4 meters; leaves large, broadly lanceolate,
whorled; flowers white, showy; fruits green, mucilaginous inside, somewhat sweet.
Fruits occasionally eaten raw in autumn, also eaten by wild animals such as badgers;
wood used as fuel and for house construction. Occasionally cross—classified as I
'ma* ka¥. May occasionally be confused with the folk generic for Clethra, 'ma*
g"60"™ (i.e. RLOS32 is called 'ma* g"60™™ nuut, «wild Clethra tree»).

Specifics:

(A) ‘'ma* k" (unmodified) «Saurauia tree» [focal member = S. scabrida]

B) ‘ma" ka™ tii" «thin Saurauia tree» [focal member = S. serrata]

53. ‘ma’ ki " (unmodified)

Collections: LH0099, LM0083, SH0019a

Etymology: /'ma’/ + /ké&™/ = «tree» + «Chinantec proper name for pines». This is
a cognate of the reconstructed proto-Chinantec term for pines *k+£%; variants are

found in all subregions of the Chinantla (Rensch 1989:42).
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Description: A polytypic generic that corresponds to PIN Pinus, including most of
the 16 species found in the Sierra. Trees of 4 — 30 meters; «leaves» are thin needles,
green, short (in CUP) to long (in PIN), fragrant; flowers absent; fruit a small to large
cone. Wood used for kindling, fuel and for construction; leaves, prepared as tea, for
esponjado?; sap used to treat skin wounds; branchlets and fruits used for omament,
especially around Christmas. Abundant in temperate dry and cold zones, occasionally
cultivated in home gardens [CUP]; occasional in temperate humid areas; rare in
tropical zones.
Specifics:
(A) 'ma* ki™ bgé"™H «short pine tree» [PIN Pinus] apparently the pine tree that
grows on Cerro Humo Chico and Cerro Pelon, 3000+ meter peaks that divide the dry
and humid zones of Comaltepec.
B) 'ma" kié'™ kuu™ «stone? pine tree» [PIN Pinus chiapensis] This is the pine of
Puerto Eligio.
(C) 'ma* ké™ jaang'™ «jointed pine tree» [PIN Pinus] These are pine trees that
have many branches sprouting from each node, making it difficult to split the wood
into long pieces.
(D) ‘ma" kié™ tii" ma™ «thin-leaf pine tree» [PIN Pinus]. This is apparently a
short~needled pine tree.
(E) 'ma* ki1 yu"™™ «pitch pine tree» [PIN Pinus (pitch pines)]. These are pines
of hot country.
54. 'ma* kié™ gia"™

Collections: RL0260
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Etymology: /'ma"/ + /ki&™/ + [gia"¥/ = «tree» + «Chinantec proper name for
pine» + «Chinantec proper name for cocoa».
Description: A monotypic generic that corresponds to PIN Abies?
§5. ‘'ma" ki ai™
Collections: LM0076, LM0138, LM0145, LM0186b, LM0355?
Etymology: /'ma’/ + /ké$%/ + [fi™] = «tree.» + «Chinantec proper name for pine»
+ «Spanish».
Description: A monotypic generic that corresponds to CUP Cupressus/ PIN Pinus
ayacahuite.
56. ‘ma’ king"™ tu"
Collections: LM0260, LH0192, LH0291
Etymology: /'ma’/ + /king™/ + /tu'/ = «tree» + «knock—down,kill» + «chicken».
The plant is apparently poisonous for chickens.
Description: A monotypic generic that corresponds to ERI Lyonia squamulosa.
Small shrubs of less than 1 meter; leaves small, covered with gold-brown scales;
flowers white. Flowers used for adornment; whole plant said to be poisonous for
chickens and turkeys. Common in pine-oak forest of temperate to cold dry zones.
Also called md™ 'ma" king™ tu'mii" tu®, «small-leaf tree knock-over chicken
hole?». This may also be called mdé"” 'ma’ too*.
57. ‘'ma" kiu™ jéi ™
Collections: none
Etymology: /'ma"/ + /kiu™/ + [jé+ "/ = «tree» + «testicles» + «horse». The

bilocular fruits of this tree are said to resemble horse's testicles in size and shape.
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Description: A monotypic generic that corresponds to a large tropical tree with
large, rounded fruits apparently reminiscent of horse testicles. Apparently without
use. Occasional in the tropical humid forest.

58. ‘ma" k"¢

Collections: LH0297, LH0298, LH0347, L.M0210, LM0216, LM0244, LM0258,
RL0O358, SH0016a

Etymology: /'ma"/ + /k"d"/ = «tree» + «Chinantec proper name for some Mimosoids
with long, exserted stamens».

Description: A polytypic generic that corresponds to FAB Acacia angustissima,
Calliandra grandiflora and C. hirsuta, Zapoteca sp. and other Mimosoidae. Herbs or
small shrubs; leaves large, compound and finely divided; flowers white, in
ball-shaped inflorescence, or a group of red or white long stamens; fruit a long
flattened pod. Wood of typical form used to speed the fermentation of the slightly
alcoholic beverages, tepache (from sugar cane) or pulque (from Agave atrovirens);
leaves, prepared in bath, applied externally for espinilla; flowers used as ornamental;
leaves eaten by horses; bark of wild form, placed in mescal, used as veterinary
medicine for cows. Common in tropical dry zones; occasional in temperate dry and
humid zones. Often alternately classified as ‘00" k*¢”. See also ‘'ma’ téo™. This
category is synonymous with ‘ma” dsii* 'm+*¥ «dog-tick tree» (also called 'oo* dsii’
'mé* «dog-tick medicinal herb») and may be extended to include many mimosoid
Fabaceae, including species Acacia, Calliandra, Mimosa, Zapoteca, but excluding
Leucaena species.

Specifics:
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(A) 'ma" k"6” (unmodified) «mimisoid tree» [FAB Acacia angustissima]
(B) 'ma* k"4" tii* «thin mimisoid tree» [FAB C. grandiflora, C. hirsuta] This may
also be called 'ma’ k”¢" nuu* «wild mimisoid tree» synonym ‘ma” dsi'm++"
59. 'ma" k”ée ™
Collections: LH0209, LM0072, LM0383, SH0045b
Etymology: /'ma’/ + /k"ée™®/ = «tree» + «gourd bowl (Sp. jicarilla)». The acorns
of this oak are said to resemble small gourds. The name appears to be related to the
proto—-Chinantec term for gourd dipper ‘k”ee'; similar terms are found in all
subregions of the Chinantla (Rensch 1989:50:#159). However, the name appears to
be cognate with a proto—~Chinantec term for «bark, peeling» ‘k*éé", which has
variants in all of the lowland Chinantec languages (ibid 1989:50:#160). The
Comaltepec Chinantec name applies to an oak (perhaps because of a perceived
similarity between the acorns and gourds), but it is possible that in other areas the
name corresponds to Crescentia trees. Another possibility is that the name may refer
to the peeling bark of this tree.
Description: A monotypic generic that corresponds to FAB Quercus urbanii. Trees
of 4 - 8 meters?; leaves large, recurved; flowers inconspicuous; fruits brown, 2 cm.,
shell tough, nutty inside. Wood commonly used for fuel; bark medicinal for ?, taken
as tea; fruit, available in fall and winter, recognized as edible, but never used.
Restricted to temperate and cold dry areas above Comaltepec. This category may be
extended to other oaks with large, recurved leaves.
60. 'ma" k> ijii

Collections: EL0079, LH0156, LH0315, LM0120, SH0059a
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Etymology: /'ma*/ + /k*#™/ + jiif/ = «tree» + «Chinantec proper name for maize»
+ «bee». k”#jii! is the PN for bumblebee, perhaps so—called because its shape and
coloration resemble that of a grain of corn. The name for bee is cognate with the
proto~Chinantec term ‘hii¥, for which Rensch lists variants from all the Chinantec
subregions (1989:76:#445). In Comaltepec Chinantec, this botanical name refers to
urticaceous plants, which apparently have an irritant effect similar to a bee sting.
Description: A polytypic generic that corresponds to HYD Wigandia, ULM
Lozanella enatiophylla. Shrubs of 1 — 2 meters, covered with stinging or irritant
hairs; leaves large and variously shaped; flowers purple, or whitish-green and
inconspicuous. Leaves used as compress for rheumatism, and for pregnant women
when they suffer from moming sickness. Seven shoots of the plant are used for
spiritual cleansings or limpias), since the small spines of the plant are thought to pull
evil spirits from the body. The plant is considered to be hot. Common in temperate
dry and cold zones. This category may be extend to other stinging, shrubby plants
used for rheumatism. It may be cross—classified as 'moo* k”éjii! («bumblebee
large—-leaf»).
Specifics:
(A) 'ma’ k" #jii (unmodified) «bumblebee tree» [HYD Wigandia)
(B) 'ma” k”#jii? mé™ «montane bumblebee tree» [ULM Lozanella enantiophylla].
This may also be called ‘ma” k”&jii nuu’ «wild bumblebee tree».
61. ‘'ma’ K" isu"™
Collections: LH0284

Etymology: /'ma"/ + /k"¢/ + /su"™/ = «tree» + «Chinantec proper name for
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maize» + «itching, burning sensation». The term for itching is cognate with the
reconstructed proto~Chinantec term ‘siuu; variants of term are widespread in the
Chinantla (Rensch 1989:71:#397). In Comaltepec Chinantec, this botanical name
refers to urticaceous plants.

Description: A polytypic generic that corresponds to EUP Cnidoscolus, and may be
extended to CAR Carica cnidosculoides. This category is considered to be the male
counterpart of EUP Jatropha (the female). This category may be cross—classified as
moo* k" ésu"™ «itch-maize large-herb».

62. 'ma" ki'™

Collections: LH0012, LM0146, LM0378

Etymology: /'ma’/ + /[k”i"™/ = «tree» + «Chinantec proper name for Leucaena,
called guaje in local Spanish)». k”i"™ is polysemous for the guaje tree and the
city/valley of Oaxaca. It is cognate with the reconstructed proto—~Chinantec term for
Oaxaca City "k™j’; variants are found throughout the Chinantla (Rensch
1989:50:#166). The name «Oaxaca» is apparently derived from the fact that the
valley was once forested by large groves of Leucaena.

Description: A polytypic generic that corresponds to FAB Leucaena, probably
including all seven species of Leucaena found in the Sierra. Trees of 2 to 20 meters;
leaves compound with many, fine divisions; flowers white, arranged in a ball-shaped
inflorescence; fruits a long, flat pod; seeds green, peppery~tasting (Leucaena).
Leucaena seeds eaten raw or cooked in soup as summertime food, and as medicine
for intestinal parasites; tender young leaves and leaf buds eaten cooked, also effective

against parasites; young leaves given as forage to goats. Leucaena is a common,
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managed tree of dry zones.
Specifics:
(A) 'ma* k”i"¥ tee" «white Leucaena tree» [FAB Leucaena)
B) 'ma" k*i"™ yiaw" «ted Leucaena tree» [FAB Leucaena)
63. 'ma’ k”i"™ nuu*
Collections: EL0009, EL0145, LM0163, LM0208, LM0217, RL0076, RL0350
Etymology: /'ma"/ + /k”i"™/ + /nuu®/ = «tree» + «Chinantec proper name for
Leucaena, called guaje in local Spanish» + «wild». See explanation of guaje above.
Description: A monotypic generic that corresponds to FAB Acacia angustissima,
Chamaecrista aff. glandulosa, Senna multijuga subsp. doylei, Zapoteca tetragona.
Trees of 15 to 20 meters; leaves compound with many, fine divisions; flowers
yellow, in open flower clusters; fruit a long, flat pod; seeds green. Wood used as fuel
and for house construction; whole plant used as shade in coffee plantations. Found in
secondary forest of the humid zones. An alternate name is ‘ma* ki tii* «thin
Leucaena tree»; this refers to FAB Zapoteca.
64. 'ma* k*60" kwidsii®
Collections: RL0089
Etymology: /'ma"/ + /k*60"/ + /K”idsii*"/ = «tree» + «Chinantec proper name for
large—~gourd-bowl, called jicara in local Spanish» + «Chinantec proper name?».
k*60" is a cognate of the reconstructed proto—Chinantec term “k”aa':, which Rensch
glosses as «gourd for carrying water»; he lists variants from Lalana and Comaltepec
(1989:50:#162). The term is close to k”ée™¥ (see above), which is also a type of

gourd. I believe that in Comaltepec k*ée™H refers to Lagenaria, while k"60' is the
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name for Crescentia.
Description: A polytypic generic that corresponds to BIG Crescentia spp. and
Amphitecna. Trees of 5 to 20 meters; leaves large and sometimes very long; flowers
white?; fruit a large, rounded and hollow with a woody shell. Fruit used as container
and household utensil; fruits edible? dried and sliced? Occasional in the tropical
humid zone.
Specifics:
(A) 'ma* ko™ K*idsii*® (unmodified) «gourd tree» [BIG Crescentia alata]
B) 'ma* k*o* K*idsi?™ nuu" «wild gourd tree» [BIG Amphitecna]
65. 'ma* k”oo™"
Collections: EL0105, RL0202, RL0233
Etymology: /'ma"/ + /k"00"/ = «tree» + «Chinantec proper name for Bunchosia». A
reconstructed proto-Chinantec term should be 'k*9g, and I expect variants of this to
be the common botanical name for some fruit trees in many Chinantec subregions.
The closest term listed by Rensch is "k”aa, meaning «Petlapa, a Chinantec village»
(1989:51:172). It may be that Petlapa is so~named because Bunchosia or similar fruit
trees are abundant there.
Description: A polytypic generic that corresponds to MLP Bunchosia, represented by
at least 5 species in the Sierra. Tree of 4 — 10 ? meters; leaves lanceolate to ovate;
flowers yellow to yellow-orange; fruits round, yellow-orange, sweet-tasting. Fruits
are caten by birds; young leaves eaten as an edible—green. Occasional in primary and
secondary forests of the humid zones. Often called 'ma* mé™ k*00™ «Bunchosia

fruit tree».
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Specifics:
(A) 'ma’ k00 (unmodified) «Bunchosia tree» [MLP Bunchosia)
(B) 'ma* k00" nuu* «wild Bunchosia tree» [?; a tree that does not have
Bunchosia-like fruits]
66. 'ma’ lea™?
Collections: EL0027, RL0027, RL0414, RLO467
Etymology: /'ma"/ + /lea"®/ = «tree» + «Chinantec proper name for sweet gum». I
expect there to be related terms in many Chinantec languages.
Description: A monotypic generic that corresponds to HAM Liquidambar
styraciflua. Trees of 4 ~ 15 meters; leaves reddish—green, divided into S
sharply-pointed lobes; flowers yellow-green, inconspicuous, grouped into a ball-like
cluster; fruits a dark brown ball with rounded points. Essence of leaves crushed in
alcohol applied externally for rheumatism, fractures and skin abrasions; wood used as
fuel. Common in primary and particularly secondary forests of the temperate humid
zone. Often called md"™ 'ma* lea™” «small-leaf liquidambar tree».
67. 'ma" I jit
Collections: LM0053, LM0067, LM0143, RL0477, SHO111a
Etymology: /'ma"/ + I/ + [jé’/ = «tree» + «flower» + «fire». This is cognate with
the proto—Chinantec terms for «fire» and «light» “hy#f, which Rensch reconstructs
from variants representing all subregions of the Chinantla (1989:124:#949). A related
proto—Chinantec term is hy++', which Rensch glosses as «brilliant» (1989:#950).
This name may refer to the brightly colored flowers, or to the fact that this shrub

sprouts up in burned pine-oak forest. It is unclear whether these terms are related to
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the proto~Chinantec term meaning to «clear land» *hé 4 (Rensch, 1989:75:#433)
[i.. to clear land with fire?].

Description: A monotypic generic that corresponds to ERI Befaria laevis. or shrubs
of 1 meter; leaves lanceolate and glossy; flowers pinkish white, S cms. long.
Flowering branches used as ormament in churches, especially around Christmas time;
flowering branchlets formerly used to dye fabric. Occasional in temperate dry and
cold zones. Some Chinantec recognize two specific forms of this generic -

'ma” I ji* pi™ «small fire flower tree» and 'ma* Ii¥ jét r¢™ «green fire flower
free».

68. 'ma’ li"! nu"

Collections: SH0013b

Etymology: /'ma*/ + /I/ + /nu"/ = «tree» + «flower» + «purple». The name is
descriptive of this attractive tree.

Description: A monotypic generic that primarily corresponds to APO Plumeria and
is probably extended to other purple-flowered shrubs and trees.

69. 'ma" Ii"! yau*

Collections: LH0512, RL0044, RL0364, SH0129

Etymology: /'ma’/ + /'] + |ydéu’/ = «tree» + «flower» + «red». The name is
descriptive of the pinkish-red flowers of this common shrub.

Description: A monotypic generic that correéponds to ONA Fuchsia paniculata and
is perhaps extended to other red—flowered shrubs and trees.

70. 'ma" 1&"®

Collections: SH0094a, LM0328
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Etymology: /'ma"/ + /l&"/ = «tree» + «Chinantec proper name for Mexican
sunflowers». This name may be related to the reconstructed proto~Chinantec term for
spindle “l+" (Rensch, 1989:83:#646), or the term for round /i’ (ibid, 1989:94:651),
perhaps referring to the spindly stems or rounded inflorescences of these plants.
Description: A monotypic generic that corresponds to AST Tithonia. Large herbs of
1 meter; leaves rough to the touch; flowers large, yellow. Apparently without use.
Occasional weed growing in cornfields in the temperate dry zone. Focal member is
Tithonia tubaeformis, but possibly extended to other large yellow—flowered
'sunflower'-like AST. This category is usually referred to as I 'ma* I «flower
Mexican~sunflower tree».

71. ‘'ma* i

Collections: EL0136; RL0322

Etymology: /'ma"/ + /li"¥/ = «tree» + «Chinantec proper name for tepejilote~palm».
This name is cognate with the proto-Chinantec term for «edible palmetto shoot» “li;
Rensch lists variants for all subregions of the Chinantla (1989:94:#653).

Description: A polytypic generic that corresponds to ARE Chamaedorea tepejilote.
Palms of 1 - meters; leaves very large, deeply dissected; flowers emerging from dark
green spike-like bud that emerges from the base of the plant, mature flower~cluster
branched and bearing numerous inconspicuous flowers; fruits glossy, dark—green,
densely packed on fruiting stalk. Immature flower stalk, available in spring, eaten
cooked; seeds, available in summer, eaten roasted. Commonly cultivated or protected
in secondary forest of the temperate humid zone.

Specifics:
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(A) ‘'ma" li*! dsee" «true tepejilote—palm tree» [ARE Chamaedorea tepejilote]
B) 'ma" li*! jmii" «water tepejilote-palm tree» [ARE Chamaedorea]
(C) 'ma" i kuu™? «thin—peel tepejilote—palm tree» [ARE Chamaedoreal]
(D) ‘'ma" U niké#" «chicken—toe tepejilote—palm tree» [ARE Chamaedorea]
72. 'ma* l6o™
Collections: SH0024b
Etymology: /'ma"/ + /l6o™?/ = «tree» + «Chinantec proper name for a tree that bears
edible fruits». Some Chinantec suggest that the name may refer to the mucilage of
these fruits, and might be related to the following generic ~ prickly pear cactus.
Description: A monotypic generic that corresponds to Parmentiera aculeata, a
Mesoamerican tree which is semi-cultivated for its edible fruit. Trees of 4 - 10
meters; flowers large, white, emerging from the tree trunk; fruit a long, round pod
with a wrinkled texture. Pods, roasted in coals, contain edible pulp and seeds -
available in autumn. Occasional in tropical dry zone.
73. 'ma*" l60™"
Collections: none
Etymology: /'ma’/ + /160"/ = «tree» + «Chinantec proper name for prickly-pear
cactus». This name is cognate with the reconstructed proto—Chinantec term for
prickly pear cactus ‘ld¢™, for which Rensch lists variants from four subregions of
the Chinantla. Some Chinantec suggest that o™’ may be derived from a word for
«mucilage».
Description: A polytypic generic that corresponds to CAC Opuntia, probably

includes some 5 species of Opuntia found in the Sierra. Shrubs of 1 — 3 meters; sap
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mucilaginous; modified stems succulent, spiny, very thick and broad; flowers large,
showy, yellow or red; fruit spiny, green-yellow, often sweet-tasting; seeds
numerous, hard. Fruits eaten raw after removing spines; modified stems eaten boiled
after removing spines, reputed as cure for diabetes. Occasional in the tropical dry
zone; protected in temperate zone around Comaltepec. See also hu##" i l6o™
(CAC Epiphyllum). Some Chinantec also classify this as a thom shrub, ‘ma" t60™
l60™.

Specifics:

(A) 'ma” 160" bea™ «cylindrical prickly~pear tree» [CAC Opuntia] apparently
found near the Rio Grande, and also called by the descriptive name ‘ma” l6o™" sea”
gua® jmié* see «prickly-pear tree of the Rio Grande»

B) 'ma" 160™ g"ii™™ «fox prickly-pear tree» [CAC Opuntia]

(C) 'md* 160" 'mé™ «? prickly-pear tree» [CAC Opuntia]

(D) ‘ma*" 60" fii™ «Spanish prickly—pear tree» [CAC Opuntia]

(E) 'ma" 160" tee" «white prickly-pear tree» [CAC Opuntia]

(F) 'ma" l60™ tii"* «thin prickly-pear tree» [CAC Opuntia]

74. 'ma" loo*

Collections: LH0219

Etymology: /'ma*/ + /loo*/ = «tree» + «skin, leather». This name is cognate with the
proto—Chinantec term for «skin» or «leather», *laa’, which Rensch derives from
variants from all subregions of the Chinantla (1989:95:#664). There is no indication
that the term is used in plant names in all these areas, but it is possible that the

Comaltepec name has its origin in the use of the bark of these trees as a tanning agent.
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Description: A monotypic generic that corresponds to FAB Lysiloma, probably
includes the three species of Lysiloma found in the Sierra, as well as other FAB.
Tree of ? meters; leaves compound, divided into many, small leaflets; flowers
yellow; fruit a reddish, flattened pod. Leaves; boiled as tea, used to treat canker
sores; wood used for construction. Occasional in the tropical dry zone.

75. ‘ma* ldu™

Collections: RL0O030

Etymology: /'ma’/ + /liu™/ = «tree» + «clarinet, music». The name is cognate with
the reconstructed proto-Chinantec term li™”, which Rensch derives from variants
from four subregions of the Chinantla (1989:94:#658). There is no indication that the
term is used in plant names in all these areas, but the Comaltepec name is apparently
descriptive of the hollow stems of these plants, which may have been formerly used
to make musical instruments.

Description: A monotypic generic that corres;ponds to AST ?. Shrubs; stem rigid and
hollow; flowers purple. Stem used as a tube for water in springs. Common in the
tropical humid zone. The category is probably extended to other AST that have
hollow stems.

76. 'ma" ‘luu®

Collections: EL0013, EL0132, LH0223, LH0155, RL0020, RL0195, RLO0399,
SH0070

Etymology: /'ma’/ + /'luu"/ = «tree» + «Chinantec proper name for trees with
fibrous bark».

Description: A monotypic generic that corresponds to ULM Trema micrantha, FLC
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Pleuranthodendron lindenii and other trees that have diffuse inflorescences with
small, rounded flower buds or fruits. Trees of 2 — 10 meters; leaves variously
shaped; flower buds small, round; flowers inconspicuous, sparsely placed in a diffuse
inflorescence; fruits, when present, small and round. Bark used as rope for tying
(RL1095); leaves cooked as vegetable to accompany beans (RL0020)?; other
members without apparent use. Common in temperate and tropical areas. This large,
broadly inclusive categories appears to apparently includes other ULM (e.g.
Lozanella enantiophyllla) and perhaps some EUP; FLC Pleuranthodendron lindenii
may also be called ‘ma* gwéi™ tii* moo*.

77. ‘'ma* mdang"?

Collections: SH0021b

Etymology: /'ma’/ + /mdang*?/ = «tree» + «Chinantec~modified Spanish proper
name for mango».

Description: A monotypic generic that corresponds to ANA Mangifera indica. Trees
of 4 — 10 meters; leaves lanceolate; flowers yellowish~green, inconspicuous; fruits
large, yellow to greenish-red, juicy, sweet—tasting; seed large, flattened, bone-
white. Occasional in the hot tropical zone; occasionally imported from the Cafiada
through the Oaxaca Valley.

78. 'ma* mansanaa*

Collections: LM0166

Etymology: /'ma’/ + /mansd"/ = «tree» + «Chinantec-modified Spanish proper
name for apple (manzana)».

Description: A monotypic generic that corresponds to apples, ROS 'Malus
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domestica'. Small trees of 2 - 4 meters; leaves ovate; flowers white; fruits large (8
cm.), red to yellow, fleshy, sweet. Fruits, available in summer, eaten raw or cooked.
Occasionally cultivated in temperate dry zones near Comaltepec; often purchased
from itinerant zapotec vendors from Jaltianguis.

79. 'ma" mansani'?

Collections: LH0262, LM0237, RL0479

Etymology: /'ma’/ + /mansani"/ = «tree» + «Chinantec-modified Spanish proper
name for Mexican hawthorn manzanilla)».

Description: A monotypic generic that corresponds to ROS Crataegus pubescens.
Small trees of 2 meters; leaves ovate; flowers white; fruits small (1 — 2 cm.),
yellow~orange, somewhat sour. Fruits, available in summer, eaten raw or cooked,;
fruits boiled in sugar water, used to treat cough. Rarely cultivated in temperate dry
zones near Comaltepec; occasionally purchased from itinerant zapotec vendors from
Jaltianguis. Tejocotes, a common name for C. pubescens derived from Nahuatl, are a
Mesoamerican domesticate that were probably known in the Chinantla before the
arrival of apples. The much more common use of apples, and the morphological
similarity between apples and hawthorn fruits, explains the Spanish-derived given
the tree in Comaltepec. ROS Photinia mexicana is considered as a wild type of
hawthorn by some Chinantec speakers.

80. 'ma" mee?

Collections: LH0198, SH0059b, LM0223

Etymology: /'ma’/ + /mee*®/ = «tree» + «dove». The name may refer to the white

plumed fruits of this which are apparently reminiscent of the white feathers of a
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dove.
Description: A monotypic generic that corresponds to ROS Cercocarpus
macrophylla, a distinctive tree of pine-oak forests. Trees of 2 — 8 meters; leaves
ovate, strongly veined; flowers small, white, clustered in the axils of the leaves;
seeds covered with soft, cottony hairs. Wood used for utensils (tops). Occasional in
temperate and cold dry zones. Some Chinantec suggest that ‘ma® joo" «cotton tree»
may be a synonym for this tree.
81. ‘'ma* minuu®
Collections: LH0184, SH0006a
Etymology: /'ma"/ + /minuu®/ = «tree» + «corncob».
Description: A monotypic generic that corresponds to ARL and VRB Lippia trees.
Trees of 2 - 8 meters; stems brittle; leaves lz;rge, diverse in shape; flowers
whitish~green, often in long, spike-like clusters; fruits various. Leaves applied as a
compress for rheumatism [LHO0184]. Found in dry zones.
82. 'ma* mija™
Collections: RL0096, RLO116
Etymology: /'ma*/ + /m&%/ + [ja™/ = «tree» + «rounded—fruit» + «edible—green».
mija™ refers to the flowers of Phaseolus coccineus, scarlet red just as the flowers
of the Mexican horse chestnut.
Description: A monotypic generic that corresponds to HPC Billia hippocastanum.
Trees of S — 20 meters; leaves compound, composed of three ovate leaflets; flowers
flame red, apparent at tree~tops. Wood used as fuel. Occasional in the temperate

humid forest. A synonym is 'ma" gwi ™ 'né'™ ma" «three-leaved avocado tree»,
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which refers to the trifoliate leaves of this tree. Another synonym is 'ma* m#* Ii
«rounded-fruit flower tree».

83. ‘'ma* mi™ '¢*

Collections: RL0295

Etymology: /'ma’/ + /mé™/ + [/'6"/ = «tree» + «rounded~fruit» + «rosary». The
name refers to the use of the fruits of this palm as rosary beads.

Description: A monotypic generic that corresponds to ARE Chamaedorea?

84. 'ma" minoo”

Collections: RL0108, RL0O115, RL0328

Etymology: /'ma*/ + /minoo®/ = «tree» + «fem». The specific names refer to
cottony pubescence or thoms which cover this tree fem.

Description: A monotypic generic that corresponds to Alsophila firma and
Sphaeropteris horrida. Used for firewood?; part of stem transplanted to cultivate as
garden omamental. This category is sometimes classified as a tree minoo™ t6o™
«spiny femn».

Specifics:

(A) 'ma* minoo® t60™ «spiny tree fem» [CTH Alsophila firma)

B) 'ma’ minoo” joo" «cotton tree fern» [CTH Sphaeropteris horrida)

85. ‘ma’ 'moo*

Collections: EL0043, LH0285, RL0028, RL0274

Etymology: /'ma’/ + /'moo’/ = «tree» + «ice». ‘moo" is cognate with the proto-
Chinantec term for ice “'maa’, which Rensch suggests also may be related to widely

distributed Chinantec terms for dew and drizzle (Rensch 1989:102). In this plant
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name the term apparcn‘tly refers to the terminal clusters of white flowers.
Description: A monotypic generic that corresponds to AST Vernonia. Shrub