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SPHERES OF RELATIONS, LINES OF INTERACTION: SUBTLE
ECOLOGIES OF THE RARAMURI LANDSCAPE IN
NORTHERN MEXICO

Felice S. Wyndham

This article describes contemporary landscape management practices in a Rardmuri community in
northern Mexico. Learning from Rardmuri concepts and teachings, I investigate Rardmuri
landscapes from a relational rather than instrumental perspective. In particular I introduce the
concept of subtle ecologies, explored in this article with the heuristic devices of spheres of relations
(the effects of collective human action), and lines of interaction (trajectories of intersections between
people and plants over lifetimes). 1 highlight the central ecological importance of children’s
traditional roles as caretakers of the livestock that make maize farming tenable in this arid
environment, as well as widespread practices such as tending, transplanting and tolerating plants in
‘wild” and semi-domestic spaces; live-harvesting from junipers, oaks and pines; burning and
caretaking of the land; and protection/avoidance of certain plants for pragmatic/spiritual reasons. An
ethnographic approach foregrounds the often overlooked subtle ecologies of everyday experience, and
contributes to a more complete accounting of indigenous landscape and resource management.

Key words: Rardmuri, Tarahumara, landscape management, traditional ecological knowl-
edge, ethnobotany, northwest Mexico, subtle ecology.

Este articulo describe las pricticas contempordneas de gestion del paisaje en una comunidad
Rardmuri del norte de México. Apoyada en los conceptos Rardmuris, investigo sus paisajes desde un
punto relacional en vez de instrumental, dejando a un lado el vocabulario de ‘manejo de recursos’ en
el cual el paisaje se figura aparte de y manipulado por los seres humanos. En particular introduzco el
concepto de ecologins sutiles, es decir aquellas relaciones que se dan por causalidad difusa
comiinmente invisibles que se ocupa de causas difusas e invisibles. Utilizo dos heuristicas
interrelacionadas: las esferas de relaciones, o los efectos de la accién colectiva en el paisaje—y las
lineas de interaccién, que describen las trayectorias de interaccion especificas entre los individuos y
las plantas a través de la vida. Subrayo la accién ecoldgica de nifios y jévenes cuyo trabajo de ‘cuidar
chivas’ contribuye como un fertilizante bdsico para la milpa. Describo las pricticas contemporineas
de cuidar el paisaje, incluyendo el cuidado, transplante, y tolerancia de plantas en el bosque y al borde
de la milpa; la cosecha-viva de madera de los tdscates, robles y pinos; la roza y quema, y otras
protecciones de plantas por razones prigmaticas y espirituales.

Introduction

Standing on a high ridge looking out over the Raramuri lands of the high
Sierra Tarahumara on a summer day, one sees a landscape that is crazy-quilted
with patches of pine-oak and meadowlands bright with yellow yerbanis flowers.
The scene is seamed with streams and dripping springs and punctuated with
lush green corn fields and people working among the plants. There are also great
scarred patches where the grey volcanic tuff has been exposed by erosion of the
topsoils, on the pathways between ranchos, and on slopes denuded of trees.
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Contemporary Rardmuri landscapes give us a means to understand how the
many threads of use, thought, caretaking, and interaction between people, plants,
and animals in northern Mexico come together over time to create the changing
fabrics of the human ecologies of the Sierra Tarahumara. As the region
experiences more frequent crises in recent decades—increased erosion, defores-
tation, droughts and extinctions—these cultural landscapes are disintegrating
and being re-made at an accelerated rate. This article explores these interactions
from the perspective of an ethnographer-ethnoecologist, documenting relations,
practices and perspectives on plants, people and their changing landscapes.

I highlight the contributions of subtle ecological and social processes relating
human lifeworlds (sensu Habermas, see Macey 2000) to landscape change and
Raramuri concepts of spiritual and environmental well-being. My intent is to
illustrate an expanded notion of resource/landscape management that builds on
other scholars’ research on indigenous practices that explicitly create anthropo-
genic landscapes. That work is critically important as a bridge for a wider public
to start to understand the pervasive and enduring interactions of indigenous
peoples with their landscapes. However, Western instrumental-utilitarian views
of landscape can obstruct full comprehension of the more subtle and socially-
embedded aspects of indigenous-land relations. Instead of employing a
‘management’ of ‘resources’ perspective that treats resources as separate ‘chunks’
alienable from landscape and landscapes as apart from and acted upon by
humans, I investigate Rardamuri landscapes from a relational standpoint.

I explore Raramuri subtle ecologies using two intrinsically connected
heuristics: spheres of relations and lines of interaction. Spheres of relations are
collective human knowing, unknowing, action, and inaction on landscapes
through time (cf., International Society of Ethnobiology 2006) while lines of
interaction describe trajectories of interactions between people and other living
things in an individual’s lifetime. Implicit in this investigation and directly
relevant to this journal issue on management is the overarching question of how
human ecologies are sustained over the long term. I propose that we bring our
attention to the influence of what I call the subtle ecologies—the slow relations that
rely on diffuse causalities and often micro-effects related to invisible or fleeting
action. The subtle ecologies of human landscapes can best be approached by
ethnographic methods, as these less conspicuous relations are discernable in the
language used to speak of the land, reproduced in the ritual and spirit world, and
manifested in the everyday actions of the lifeworld inscribed on the land over
time. The investigation of these subtle ecologies is centrally relevant to our
Western investigations of indigenous land management because the disjunct
between Western management practices and indigenous relations to landscape
persist in ways that erode even the best attempts at collaborative management
and plans for long-term sustainability in our contemporary plural societies.

Spheres of Relations, Lines of Interaction: Historical Ecology and
Ethnographic Methods for Ethnobiology

Understanding the human-landscape relations of any place entails a
mobilization of multiple methods and perspectives. Ethnobiology is situated at
the interstices of several disciplines, and as such, dwells in a dynamic space that
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draws on the analyses of archaeologists, ethnographers, biologists, ecologists,
historians, and social theorists to understand changing human ecologies. Just as
importantly, ethnobiology is one of the few academic disciplines that is in
continuous interaction with indigenous and folk epistemologies, which have a
wealth of ways of understanding the world that contrast, complement, and
challenge Western concepts and interpretations; it is up to us as researchers to
determine how much we are open to learning from our knowledgeable
colleagues at our field sites in the domains of methodology and theory as well
as empirical data.

Though the documented historical record for plant relations in the Sierra
Tarahumara is rather shallow, we look to both past and present relations among
peoples and between peoples and land to account for the complex relations of
dwelling, management, husbanding, exploiting, tending, knowing, and living in
the place. This is the project of historical ecology, which explicitly emphasizes
individual agency, group decisions, and political historicity as interacting with
material affordances to create anthropogenic landscapes (Baleé 1998; Crumley
1994; Egan et al. 2005). Though the ubiquity of anthropogenic landscapes is
acknowledged in academic circles, it is far from generally accepted in political
and social discourse on land rights in northern Mexico. Thus, I hope that by
developing this perspective on landscape relations, a greater public may inch
ever closer to understanding and respecting indigenous ontologies and attitudes
towards caretaking the land.

Using the metaphor of spheres of relations as a heuristic device directs
attention beyond a flatland view of landscape to include soils and the
underworlds as well as air, rain, weather, stars, and realms of political-social
ecology. The Rardmuri people consider all of these to be part of their landscapes.
The spheres of relations 1 describe here illustrate practices, beliefs, and attitudes
that have a distributed, subtle, slow, diffuse or indirect impact on local ecologies,
but are often influential beyond our expectations. These spheres of effect could be
thought of as the material changes resulting from the actions of community
lifeworlds.

To describe the effects of more direct individual action over time within these
spheres of relations, 1 use the metaphor of lines of interaction. The ‘lines’ are
conceived of here as an imaginary trace through the lived world over a lifetime;
each person leaving an interaction track behind them as they travel across the
land going about their business, intersecting with other beings, and each going
on their way slightly altered. These trajectories are akin to Latour’s (2005) notion
of ‘material traces,” applied to a more-than-human world and linked up like a
fishing long line; the trajectories might be considered mundane cousins to
Deleuze and Guattari’s ‘lines of flight” (1987), though less explicitly political and
embracing both the processes of ‘de-territorializing’ and ‘territorializing’
involved in the encounters between person and ‘other.” In thinking about lines
of interaction, I draw also on the Rardmuri concept of teke, which are filaments or
threads that grow from human bodies, connecting us and entangling us with
other people, God, or powerful plant spirits with whom we have interacted
(Wyndham 2004; cf., Kennedy’s description of remugd, below). The cumulative
effect of these overlapping, cross-purposed tracings over time is, of course,



274 WYNDHAM Vol. 29, No. 2

landscape. For traditional Rardmuri-plant interactions, some aspects of the
cumulative effect clearly contribute to sustainable ecologies, but we should be
careful about assessing whether any particular Rardmuri community’s overall
effect is dominantly ‘sustaining’ over the long term (hundreds of years, for
example) as this depends on the influence of concurrent social/ecological
processes (also spheres of relations but not addressed directly here) such as colonial
encounters, logging managed by Rardmuri community members, drug growing
and trafficking regimes, hydro-dam construction, or population growth due to
better healthcare access. At any given time there are a variety of intersecting
spheres of relations that could be evaluated independently and dependently.
Similarly, a line of interaction can be described in a high resolution (auto)bio-
graphical fashion, or at further remove, focused on trends and group practices
depending on the desired scale of analysis. Although in this paper I attempt to
build a vocabulary that does not evoke a mechanistic, managerial, utilitarian, or
instrumentalist ontology of living things, I am not suggesting that Rardmuri
individuals or groups lack agency, thoughtfulness, or intentionality in their
interactions with their landscapes. On the contrary, their awareness of how a
person affects the land encompasses more domains than an outsider might
readily grasp and is not easily partitioned and labeled for translation.

Historical Contexts of Sierra Tarahumara Cultural Landscapes

The Sierra Tarahumara of the Sierra Madre Occidental mountain range
extends nearly 500 kilometers from the United States border through the
northern Mexican states of Chihuahua, Sonora, Durango, and Sinaloa (Figure 1).
The central portions of this range are the ancestral territories of the Odami
(Tepehuan), O’6ba (Pima), Warijio (Guarojio), and the Rardmuri (Tarahumara).
Sierra Tarahumara landscapes include dramatic canyon lands with desert and
semitropical climates at the bottom of the canyons, through pinyon-juniper-
madrone forests, to temperate pine-oak forests in the highlands. The area
specifically discussed in this article is at about 2000 meters above sea level at the
edge of the canyon systems in the highland Sierra (shaded area in Figure 1).
Local peoples making a living here, as in other places of the world, have
developed systematic and evolving relationships with these landscapes that
draw upon diverse material values, spiritual relations, visual and spoken
languages, healthcare practices, and ecosystem understandings.

The Rardmuri are Uto-Aztecan-speakers who have lived in the high sierra for
at least five centuries. During the colonial period, Rardmuri settled the western
and eastern canyons of the Sierra Madre Occidental and the fertile foothills to the
east and south of the mountains, the present-day area of Cuauhtémoc and
Ciudad Chihuahua. Much of the population moved into the higher sierra and
barranca ecosystems during Spanish occupation (Crumrine and Weigand 1987;
Deeds 1998:12); today most Rardmuri communities are economically and
ecologically integrated in Mexican and international trade and labor networks.

Contemporary Rardmuri populations as a whole number between 80,000 and
100,000, in rural territories as well as in urban centers such as Ciudad Chihuahua
and Ciudad Juarez. Raramuri communities have diverse histories, dialects,
religious practices, and lifestyles; in the highland Sierra, women and men are
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FIGURE 1. Northern Mexico and southwestern United States with the Sierra Tarahumara
drainages. The area discussed in this article is shaded, though many of the ecological and
ethnobotanical practices discussed are found in a wider radius in the Sierra highlands.
Redrawn and modified from Graham (1994:3).

predominantly subsistence agriculturalists though many also work as teachers,
health workers, and laborers in agriculture and other industries. Most
contemporary rural Rardmuri live in ranchos or homesteads dispersed across
mountainous landscapes and are affiliated with ejidos, communal land-tenure
systems dating to the Mexican Revolution.

The flora of the greater Sierra Madre Occidental has not been exhaustively
studied, but the region is a center of botanical diversity and home to an estimated
20004000 plant species (Bye 1994:20). Within the Sierra Tarahumara, about 400
plant species are used medicinally and about 300 species are included in local
diets (Bye 1994:22). At least another 100-200 species are of material value for
building, weaving, dying, and other uses. Over the past decades many studies
have been conducted on Rardmuri ethnobotanical and ethnoecological knowl-
edge (Bye 1976, 1985; Bye et al. 1975; Camou-Guerrero et al. 2008; Cardenal 1993;
LaRochelle and Berkes 2003; Mares Trias 1999; Merrill 2002; Pennington 1963;
Salmoén 1999; Wyndham 2004, 2009), recording uses for hundreds of species and
identifying practices that can be shown to maintain plant diversity and
agricultural viability over the long term (Bye 1979, 1981; Bye and Linares
2000). However, the Sierra Tarahumara hosts one of the richest floras in Mexico,
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itself one of three top ‘megadiverse’ countries in the world (Ramamoorthy et al.
1993; Cartron et al. 2005), and work remains to be done to understand the
complex relationships between the plants and people of the Sierra, particularly
from an historical and ethnographic perspective.

After a brief discussion of my methodological orientation and research
techniques, I describe three (of many) spheres of relations in the Rardmuri
landscape. The first focuses on children’s traditional roles in maintaining viable
cornfields by minding livestock, which are sources of fertilizer. This activity has a
pervasive influence on both domestic and ‘wild” landscapes through the effects of
grazing and enables expanded agricultural zones. The other two spheres are
more indirect and explore Rardmuri conceptualizations of landscape as well as
non-human beings that share the land. The subsequent section details examples
of plant-person encounters along the lines of interaction of individual experience
that crisscross the Sierra Tarahumara and weave the loose fabric of cultural
landscape: wild plant tending and semi-cultivation, live harvesting of plant
materials, and the role of respect and avoidance in plant-human relations. I
conclude with a discussion of the significance of these data and analysis for our
understanding of sustainable landscapes and for the ethical and intellectual
contexts of knowledge and praxis in contemporary landscape politics.

Methods And Techniques

Principles of Inquiry

My research on education and plant knowledge in Raramuri communities
has led me to re-orient my methods towards relational theory in human ecology,
with particular attention to life-span ecological experience as a process of creative
growth, system re-invention, and reproduction of landscape relations. A crucial
aspect of this shift for me was my education in Rardmuri epistemologies of
relatedness, especially regarding their understanding of human development
and growth throughout life and even after death, in interaction through thoughts
and actions with their social, spiritual, and material landscapes.

An ethnographic approach that pays particular attention to the everyday
sociability, the taken-for-granted lifeworlds, and the intimate geographies of a
place has a great deal to contribute to the conceptual and theoretical
development of human ecology and ethnobiology. The subtleties of diverse
understandings and interactions with local landscapes often only become
discernable to an outsider after years (if at all!); many of the fine-grained details
of plant knowledge and use only come out in the interaction itself, often by
serendipity and as gifts born out of the personal relationships forged during the
research process.

Research Techniques

The information in this article was compiled over approximately ten years of
travel and ethnographic-ethnoecological fieldwork in the Sierra Tarahumara
highlands (1998-2008). The topic of resource management per se was not an
exclusive focus of my research but emerged through fieldwork observing the
relations among children’s plant knowledge, schooling, and Raramuri ethnoe-
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cology (Wyndham 2002, 2004, 2009), trekking across the landscape, conversing
with Rardmuri friends and consultants, and researching edible wild plant
knowledge in the Rejogochi valley. In this way, I was educated in fits and starts
to some of the views and practices of Rardmuri anthropogenic landscapes and
ethnobiological relations.

I lived in Rejogochi for 18 months in 2001 and 2002 and much of the data
presented here come from that period. During that time, my research consultants
and I collected culturally important plants from a several-kilometer radius
around Rejogochi and Basihuare on foot, setting out in a different direction each
time, following footpaths as well as bushwhacking. We made an effort to collect
from the diverse ecological zones including meadows, pine forests, oak groves,
natural springs, swidden burn areas, trash-flora skirting rock-shelter homes,
ruderal patches near dwellings, canyons, and mountaintops. In the course of
these outings and many other serendipitous encounters, I recorded the
information presented here. The plants described are a subset of my complete
ethnobotanical notes, selected to illustrate the particular management practices.
Voucher specimens for most of the plants discussed in the body of this article are
curated at the herbarium of the Instituto Politécnico Nacional in Durango, Mexico
(CIIDIR).

Raramuri Spheres of Relations: Subtle Ecologies and Landscape

Raramuri commonly distinguish between at least two realms of landscape.
Kawichi, or gawichi, in Rardmuri refers to both the world in general and the
Sierra Tarahumara and its forested mountain lands more specifically (Brambila
1983:173). The term can also be used to refer to farmed lands and ranchos, and can
carry connotations of wild lands or the coyote’s/devil’s lands. Wasachi is the
domain of cultivated and specifically plowed lands (Brambila 1983:584). The
wasachi is, of course, the more intensively modified of the Rardmuri landscapes.
Trincheras, or earth terraces, are used to stall erosion of the topsoils of the
wasachi, a constant problem in this region, which has little or no rainfall for
months of the year and where plowing and winds take their toll (Figure 2).

These two kinds of landscape do not have strict boundaries but rather
overlap and interpenetrate in different ways. For example, in the past, swidden
fields variously called quemarosas, mawéchi, or kumérachi were common. These
patches or swaths were made in the forest and on hillsides to grow crops,
complementing the common Rardmuri strategy of mobile or transhumant
agriculture in which families move seasonally to farm their multiple plots (Hard
and Merrill 1992). When I lived in Rejogochi, clearing and burning in the kawichi
was officially prohibited as an ecologically destructive practice by local
authorities; nonetheless I visited several such fields. Oak leaves and branches
are favored as mulch either before or after the burning of swiddens because they
are thought to contribute an especially strong fertilizer (probably in the form of
potassium).

The generative ground of a Rardmuri perspective on relations with
landscapes could be characterized in English as the valuing of awareness or
mindfulness—from the awareness of the effects of one’s own thoughts and
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FIGURE 2. Trincheras or earth terracing. This is an unusually large example of a rock-wall
terrace. The cornfield is upslope to the left of the photograph, with a line of fruit trees
down slope to further stem soil erosion. Photograph by author.

actions to mindfulness of multiple relations (cf., International Society of
Ethnobiology 2006). For the Rardmuri, ‘others” include other Rardmuri, other
non-Rardmuri people, plant-people, plants, animals, beings from other worlds,
God, and God’s relations. Connections to others are conceptualized, revitalized,
and managed through frequent ritual action and are a common topic of
conversation, especially in terms of the productivity and health of local
landscapes.

Salmén’s (2000a, 2000b) notion of iwigara or kincentric ecology elucidates
the Rardmuri concepts of connectedness, shared ‘breath’ (iwi), and kinship
between Rardmuri and other beings. In my experience, pine forests are
sometimes spoken of as ‘breathing’ out clouds that could turn into rain for the
cornfields. It is not uncommon for people to compare their bodies and social
identity to an aspect of a local place, animal or plant, commenting, for example,
“we are like the pines,” or “if he stops eating maize he’ll no longer be a true
Raramuri.”” Some place names suggest a metaphorical mapping of the human
body onto physical geographies. For example, a high mountain at the
downstream entrance to Rejogochi valley is named Mo’drachi, which was
translated as ‘head-place,” “‘because it is the head of the valley, as if it were a man
lying down.” Further downstream is an area called Umird, or ‘back-place.”
Salmoén (1999) describes a coarser scale metaphorical conceptualization of the
whole Sierra Tarahumara as a backbone, but people whom I asked in the
Rejogochi area had not heard of this usage.

In the following sections, I highlight three spheres of relations that contribute to
a holistic understanding of Rardmuri landscapes. First I illustrate children’s
contributions to ecological livelihoods, then briefly describe the influences of
Raramuri world view regarding relations with God and management through
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FIGURE 3. Sonia and Paulino Sitdnachi Leén bringing their family’s goats back to the
movable corral on the cornfield one late afternoon. The night-droppings transfer nutrients
that make maize farming tenable. Photograph by author.

‘curing’ rituals, and finally describe some of the denizens of the ‘spirit world’ that
affect how Rardmuri interact with their landscapes.

Childhood Ecologies, Inherited Landscapes: Minding Sheep and Goats

The Rardmuri settlers who moved into the highlands in the 1500s and
subsequent centuries brought European livestock with them that transformed
Sierra Tarahumara landscapes. Melville (1997) refers to the extreme transforma-
tion of central Mexican landscapes by domestic ungulates after the Spanish
invasion as a ‘plague of sheep.” By the 1680s, missionary accounts indicate that
Rardmuri had great numbers of sheep (Neuman and Ratkay, cited in Pennington
1963:141). The ungulates slowly eroded the landscape and enabled Raramuri to
craft new systems of relations in what was, at least in part, a new environment for
them—steep canyonlands with thin topsoil that could not support crops of maize
without considerable nutrient input. The animals were taken to the kawichi to
forage widely, then brought back to fields or confined spaces such as rock
shelters, where their droppings accumulated overnight and provided critical
fertilizer for the fields (Kennedy 1996; Pennington 1963). This became a central
ecological practice, without which Raramuri crop diversity would have withered
and perhaps survival itself would have been more tenuous. This practice, which
could be considered an eco-cultural ‘keystone’” to successful agriculture in this
environment, is commonly accomplished by children as animal caretakers
(Figure 3).
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I interpret this example as a first sphere of relations to illustrate how a practice
that is not immediately evident to an outsider as influential (perhaps because it is
work done by children) can in fact be of great importance, enabling a host of
other ecological relations and practices. It is also a good example of why, in
addition to recognizing the multiple lines of interaction that exist in and between
communities with regard to landscape relations, we also need to recognize and
theorize the ecological roles of different groups of actors within communities.
Though gendered knowledge differences have been researched extensively in
past decades in ethnoecology (for this region see Camou-Guerrero et al. 2008),
differences between age-groups have received less attention. While working,
children cultivate their personal relations with the plants, animals, and
landscapes of the Sierra Tarahumara. They have ample time for contemplation
and personal discovery, and they practice relating to the family members with
whom they are coordinating their work. A recent widespread transition to more
ubiquitous schooling has meant a partial breakdown in this practice. Now many
children only herd goats and sheep on the weekends or during summer holidays.
Because this transition is accompanied by other pressures and incursions into
Raramuri practices, such as increased logging, introduction of chemical
fertilizers, population pressure, and increased cash-labor seasonal migration, it
is difficult to pinpoint the landscape effects resulting from the movement of
children from the outdoors into the classrooms. Nevertheless, this shift in
children’s activities is an important theme in adult discussions about change in
their communities.

Curing the Land: Managing Relations Rather than Resources

Rardmuri conceptualizations of the importance of relationships between
people, between people and Onoriiame (God), and among Omnoriiame, people,
and their environments are central to Rardmuri ways of relating to their
landscapes. ‘Curing’ rituals regularly and actively manage these relationships for
individuals and communities. During Easter renewal ceremonies, God is spoken
of as being immanent in every object and being. I suggest this underlies Rardamuri
thought and behavior during the rest of the year as well, in a general way. Curing
is maintaining good relations with God, the beings, and persons in the
surrounds. It is both preventative and active. Kennedy (1996:163) describes it:

...[A]s time unfolds people, as well as all living organisms, such as plants
and animals, tend to become enmeshed in invisible webs, which mostly,
like the remugd threads, are produced by their own bodies. These webs
entangle the souls, and by restricting their movements, make the person,
or other living thing, much more vulnerable to the many supernatural
threats which fill the environment. The ritual gestures cut these
encumbering webs, freeing the souls, for a time, to move around in
their natural and healthy manner.

These curing ceremonies are indispensable for fields, livestock, homes, and
people, and involve a core selection of plants that are considered strong and
effective. Curative water is made by steeping aromatic wasia (Ligusticum porteri
Coult. & Rose) root, kori (Capsicum annuum) fruits, or mé (Agave spp.) leaves. It is
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sipped by people being cured to ‘keep them fat” or sprinkled on fields to cleanse
them of ‘worms and plague.” When curing fields, kobisi (ground parched corn) is
ritually given to the livestock, and ténari (ritual meat stew) is ‘fed” to pests in the
cornfields so they will not consume crops. This complex of attitudes, actions, and
ritual enactment of the connections between persons and landscape is a good
example of an indirect yet powerful ecological effect.

Relations with Other Beings

The Rardmuri landscape must be navigated with some care. This is especially
true for children who are considered the most vulnerable members of society.
The following are general dangers for anyone, but affect children more because
they have less developed ‘soul-strength’ and are less able to defend themselves
(see Merrill 1988 for details of Raramuri souls). From a Rardmuri perspective
there are many spirit beings that share local landscapes. Here I consider them as
a sphere of relations because the Rardmuri conceptualize a loose web of
relationships with these beings that influence when and where people go,
actions to be taken or not taken (for example, cutting a grove of trees or damming
a spring), and are intimately implicated in experiences of both a person’s and the
landscape’s health and illness.

Waliiroal waliluwi are water monsters/snakes/beings that inhabit certain
pools in streams and rivers. My neighbor was often vexed with her 5-year-old
son and nephew when the boys crossed the bridge over one such pool alone
because they were unprotected and therefore could become ill (diarrhea, fright,
or soul-kidnapping) on account of the water-being. Similarly, there is a popular
story circulating in the area that recently an enormous snake, a hundred feet long
and a meter in diameter, had been coming out of a local reservoir and attacking
Raramuri women and children who sell artisanry at the shore. When it attacked
some tourists, the police came out and shot it with their pistols, but it retreated
back into the lake. This story exemplifies how narratives of landscapes (and
waterscapes) are continually re-worked to be relevant to contemporary social and
political concerns. Similarly, as locals worry about the effects of drought, the
community of Rosakachi is said to have a somewhat treacherous resident spirit
‘bull” that snorts and blows underwater at a particular water hole that has not
been seen recently due to low rainfall. Other features of weather, water, and air
are avoided as well: dust devils can embody beings that steal small souls from
one’s body or prefigure a death, and konomi (rainbows) are considered
dangerous for children and women so from a young age children are taught
not to look at them.

Kosémi or ba’wichi piréame are diminutive water people who live under
streams, rivers, and seas. They are responsible for clearing the waters of flotsam
and debris, which they stack on the shores. Kosémi means ““without anus”’—they
eat by holding their foods in front of them, sniffing in the essences, and then they
announce, “Now I'm going to shit,” and throw the food over their shoulder.
Other people and animals live under the streams in parallel or mirrored lives to
those above ground. Though not generally harmful to Rardmuri, they are
occasionally blamed for or implicated in taking lives, as in the tragic case of a
teenager who drowned in a stream while I lived in Rejogochi. I attended one



282 WYNDHAM Vol. 29, No. 2

curing ceremony that was aimed at communicating with and mollifying these
people, because a young boy in the family who lives near the stream had been
repeatedly ill. After a juniper sweat bath, an owiriiame (healer) lectured and
petitioned the water beings and paid them several stacks of coins in return for
leaving the children in peace. The coins were old Mexican pesos from before the
1990s devaluation; I later asked the owiriiame whether the underwater people
cared that the coins were of little worth, and he smiled and said, “No, they don’t
know the difference,” then implied that what was worthless here was valuable
down there and vice versa. During the spring (particularly, during Lent) people
play instruments such as the reed flute to awaken the water beings from their
winter torpor and help revive and renew the world. Most rural Rardmuri
consider these beings and other denizens of the spirit world including God, his
wife, son, and the Devil as integral players to be taken into account in any major
decision or action on the landscape. These considerations are usually unspoken
and invisible to outsiders. Even when they are spoken, epistemological and
ontological differences often mean that communication is not achieved between
locals and outsiders; the parties involved rejoin their parallel worlds, and the
frictions of intercultural interaction about landscape resume a centuries-long
colonial narrative (Viveiros de Castro 2004).

Lines Of Interaction: Tracing Plant-People Encounters

In this section I explore individual encounters or management practices as
lines of interaction, situated within and contributing to collective action or spheres
of relations. I use the heuristic of ‘lines” to evoke images of a path or lifeline from
birth to death, with thousands of intersections with other living and non-living
entities along the way. Action and inaction, repeated patterns over seasonal
cycles (Toledo 2002:520), as well as conscious and unconscious orientations all
affect the ‘line’. Although I focus on the intersections between people and plants,
this is only one domain among many. The ‘line” of interaction allows us to focus
on the transformative processes involved in the contact zone between a person
and a plant, and to displace mechanistic and instrumental interpretations of
anthropogenic landscapes. We can instead imagine the life-lines of both person
and plant meeting, interacting, and diverging, which results in each being
transformed even if only slightly. Over time the patterns and entanglements of
these ‘lines” become inscribed on the land. I illustrate these relationships with
examples from some of the kinds of plant-human intersections in the Rardmuri
communities near Rejogochi and Basihuare in the high sierra: tending,
transplanting, semi-cultivation, and live harvesting of plant material.

Raramuri do not adhere to a strict conceptual separation between domestic
spaces and wild lands. Instead, there seems to be a continuum from the most
domestic, most ‘human’ (plowed and planted cornfields) to the most savage,
uncivilized (arguably at this end of the spectrum are the chabochi or ‘non-
Raramuri’ cities). In between, the kawichi or forested mountain land is variably a
space of danger where sorcerers go to obtain dark powers, where coyotes, lions,
bears and supernatural beings dwell, and where God cultivates crops (i.e., the
pine trees are his ‘maize’) and provides nurturing gifts to Rardmuri people in the
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form of medicinal, edible, and other plants and animals essential for their
lifeworlds. The kawichi is commonly-held land, and though anyone is allowed to
harvest its plants, clay, or animals, all are expected to do so with respect and
destroy as little as possible in the process. As a result, the harvesting,
propagating, and tending in which individuals engage can be subtle and almost
invisible to an outsider. One must look twice to notice the cactus pads that have
been cut off the living plant for supper, and the Dasylirion leaves, taken to weave
baskets, that are missing only from the center of the plant. In the forest, one often
has a feeling of walking in an extended garden. Useful plants turn up in all the
right places as one traverses the land: tobacco in a rock shelter, the fatwood pine
along a steep trail, or the iris and the lily growing just so along a stream bank.

Tending in the Wild, Transplanting, Tolerating, and Other Cultivation
Practices

The following are but a few examples of specific ways in which plants are
tended, transplanted, and tolerated in Rardmuri landscapes that, I propose,
increase overall biodiversity and useful plant resources in the region. Most of
these examples are from the kawichi, but I include examples of semi-
domesticates that are tolerated as weeds and at the margins of cultivated fields
to illustrate the interpenetration of the kawichi/wasachi categories.

Many plants are tended ‘in the wild.” For example, wiwardka (Nicotiana
tabacum L.) is a popular strong smoking herb. Many elders grow it for their own
use, and it is often found growing especially near formerly inhabited rock
shelters, far from contemporary dwellings. According to one consultant, the
Rardmuri name may be a modification of the Spanish tabaco; it may also be
related to iwéra or soul-strength/breath. To propagate tobacco, a seed-bearing
inflorescence is hung from a small ramada or branch structure and the tiny seeds
are allowed to fall to the ground and sprout. Another easily confused species that
is also grown in this way is called wipd or wipaka (N. rustica). Before use, the
leaves are well massaged, then left in the sun to cure before shredding and
smoking.

Amdri (Dahlia sherffii Sorenson; Spanish: camote) is a lovely yellow-and-
orange flowered herb that grows on rocky and steep cliff sides, prized for its tasty
tubers by children and adults alike. The tubers grow in finger-like clusters that
are dug up, the largest ones removed, and the smallest ‘semillas’ (literally ‘seeds’
in Spanish) are re-buried for regeneration. The tubers can be eaten raw after
scraping off the skin and dipping in salt, or roasted in hot ashes. They taste like
perfumed jicama. By disturbing and oxygenating the soil and enlarging the
plants” growing area (the digging loosens up an area larger than the original
patch, and the propagules will likely fall or be re-buried in this larger patch), the
‘tending’ to this wild food plant likely increases its productivity and range. A
similar interaction and ecological effect holds true for iki, a ground orchid (Bletia
aff. macristhmochila Greenm.; Spanish: resistol del monte; “Bites’’) whose bulb is
harvested because it yields a strong glue used to adhere the parts of violins,
guitars, and rattles. The fresh bulb is heated in hot ash, and then scraped with a
knife to produce a paste (cf. Berdan 2007; Yetman 2002). Upon harvesting, it is
common for the loose bulblets to remain in the soil or fall off of the main plant,
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thus leaving small propagules. This, in addition to disturbing and oxygenating
the soil helps the plants re-establish.

Transplanting is not an uncommon practice, and is done both to bring ‘wild’
plants into the domestic sphere and to rearrange plants along a frequented area
of the kawichi. For example, I was told that a patch of iris I admired in the valley
upstream from Basthuare pueblo had been transplanted from downstream
because of their beauty. Similarly, near the house I lived in while in Rejogochi
was a patch of Sprekelia that had been moved from the mountains for aesthetic
effect. In the past this plant was considered a strong spirit protector (Lumholtz
1987 [1902]:356). Wild onions (Allium sp.), used in cuisine, are transplanted from
the kawichi for easy harvesting.

The many culturally important plants that grow in association with the
wasachi or plowed fields remind us that the borders between ““domesticated”’
and “wild” domains are blurry at best and are probably better conceptualized as
a continuum (Bye 1979, 1981). An example of the semi-domesticated is the
nutritionally important class kiribd, probably a Rardmurization of the Spanish/
Nahuatl guelites or edible greens. The common wasori (Amaranthus hybridus L.;
Spanish: aguas; in Raramuri the name means “going around (visiting)”’) is prized
for its leaves, which are boiled and eaten mixed with beans. Its seeds are sown in
the milpas, and it self-sows year to year in fields, verges, and open areas.
Mekwadsare (Brassica sp.) is similarly ubiquitous, prized, and eaten. Of all the
quelites, it is probably the species that is most tended, as seeds are saved year-to-
year, shared among women, and sown in the spring. Kijitbare (Cosmos bipinnatus
Cav.) is a popular potherb when the leaves and stems are young and tender; this
plant is also common in disturbed landscapes but can be found (usually of much
smaller size) along forest paths as well. Sipé (Bidens odorata) is another potherb
used when young and tender and is ubiquitous at the margins of corn fields and
trash areas. It is dispersed via its barbed awns by humans and livestock. Cosmios
and Bidens are generally considered nuisance weeds in cornfields though a
certain number of them are tolerated; they are never sown, but are eaten when
young, often harvested during weeding parties.

Live Harvesting

The Rardmuri harvest a good portion of their botanical materials from live
plants in such a way that they regenerate, and in some cases this is a beneficial or
benign practice for the plant. Over time live harvesting almost certainly reduces
human impact on plant populations and allows for sustainable long-term
collection of useful plants (cf., Turner et al. this volume; Turner and Peacock
2005). Probably the most common practice of this kind involves harvesting
chopeke or ocote fatwood (naturally pitch-soaked heart wood) from pine trees.
Chopeke is ubiquitously used to make torches or lamps for traveling or running
races at night, fire-starting material, and for its medicinal properties in treating
colds.

To harvest chopeke, people often first identify pines with a good core of
fatwood by making test holes in the side of trunks. Certain species of pine are
more likely to have a good core, but the quality and quantity varies from tree to
tree. Over the course of years, different people might cut out small quantities in
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FIGURE 4. Culturally modified trees. Left, scars on a pine trunk that is growing between
boulders, likely from cutting out chopeke (fatwood or ocote). As this tree is located on a
well-used footpath, these scars are probably from opportunistic harvesting of small
amounts to light one’s way on a dark night. Right, sapling pines, also along a footpath,
with modified growth patterns. Photographs by author.

test holes (Figure 4). If the tree is located near a trail, it is probably more likely to
be preserved as long as possible as a traveler’s resource, rather than be entirely
cut for one household’s use. I observed that one lighting-struck tree located on a
well-used trail was gradually harvested over five or six years for its chopeke,
until finally someone cut it down and took the remnant carcass. Considerate,
mindful people go out of their way to get personal firewood far from the central
valley (which is almost denuded of trees) and look askance at—and perhaps
formally scold—those who harvest firewood in the valley itself. Of all the pines,
perhaps the most valued is oké’sare (Pinus engelmannii Carr.; translated as ““long-
leaf pine”). It is used extensively in construction and as firewood, and is
especially prized for its good fatwood production. Its needles are used in adobe
brick manufacture. The needles and fatwood are also employed as an infusion to
treat sore throats and colds, and are an important renewable resource for
weaving baskets to sell to tourists.

Wa’da (Cupressus lusitanica Mill.; Spanish: tdscate) is another tree that is
commonly live-harvested; the name is loosely translated as ““very angry’” because
it pops and crackles loudly when burned. Wa’a wood is prized as firewood and
for a variety of manufacturing uses. To make violins, an arrested-growth
harvesting technique is employed that most likely was widely used in the past
throughout the Southwestern United States to create juniper bow-staves (for a
description of scarred trees in Nevada see Wilke 1993). In the Sierra Tarahumara,
once a tree is selected, a transverse cut is made at the top of the desired portion of
trunk to arrest growth, and the bark may be peeled away. The isolated section of
wood is then ‘cured’ for several years on the tree to avoid warping and pried out
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FIGURE 6. At left, an oak tree with part of its trunk cut out for use as a plow, taking
advantage of a natural growth configuration that may provide a plow-beam, plow-bottom
and handle all in one. The tree presumably survived the harvest. At right, Juan Leén
Morales stands next to a plow ready for use, made with a plow-beam (the top end of
which would be harnessed to a horse or oxen) joined to the one-piece handle (left bottom
of photograph) and plow-bottom (the thick tapered trunk, which would hold a metal
plowshare at its tip). Photographs by author.

near both contemporary and unused rock-shelter dwellings ‘trash’ piles
(Figure 7). This distribution pattern near rock shelter homes, likely due to both
seed dispersal in human feces from eating the fruits as well as intentional
planting of the leaf pads of desirable specimens, suggests that the human
influence on this cactus’ genetic diversity, distribution, and ecologies may be
significant.

Respect, Responsibility, and Avoidance

The actions people do not take can impact landscapes and biological
diversity as much as those they do. In considering the lines of interaction of
people’s lives, we should take into account the activities that are avoided as well
as those that are sought out, as this is as influential a determinant of how a
landscape is affected by its human inhabitants over time. Springs, considered
powerful places in the spirit world and in some cases avoided, can be called siné
in Rardmuri, the same word as for snake. When I asked Martin Sanchez why, he
remarked, “Because snakes attract water.” This reversal of how I might have
explained it (because water attracts snakes) is an example of an ethnographic
provocation to return to the basic ground of how we understand the world. I had
viewed springs as an unconditionally beneficial, ‘natural” resource in an arid
landscape; Martin saw the same spring as associated with the spiritually
powerful water beings and ‘created by’ the presence or emergence of snakes, a
site to be utilized with great care (the association of springs, snakes, powerful
beings, and reed flutes is common throughout the Uto-Aztecan world). It is a
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FIGURE 7. Opuntia sp. growing below a rarely inhabited rock shelter, one of which is
protected by a corral. These cacti are now growing in what was likely the refuse area for
the home. Photograph by author.

reminder that cultural and spiritual orientation and world view can affect
anthropogenic landscapes in ways that are not as easy to perceive as overt
actions, behavior, and statements of intent. In the following section, I discuss
aspects of respecting and protecting plants, Rardmuri concepts of responsibility
for caretaking other beings and the land itself, and respect or fear relations as
examples of interaction-avoidance along a person’s ‘line’.

An example of the implicit respect for certain plants growing in the commons
is the pragmatic protection of trees that are used to store livestock fodder in fall
and winter (Figure 8). Such trees dot the relatively treeless landscape of the
central valley area of Rejogochi; they are also valued for their service of giving
shade, for refuge (for example, the peach tree depicted was often used by
children escaping rutting bulls in spring), and for helping keep the stream
healthy by stemming erosion. The majority of other examples of respect and
avoidance relate to keeping oneself out of troubling entanglements with
powerful plant beings.
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FIGURE 8. Protected trees used to store maize stalk fodder. At left, Maria Elena Lirio
facing Rejogochi stream and a protected pine tree; at right, a protected peach tree in a rare
snow. Photographs by author.

The Rardmuri consider several plants powerful and thus potentially
dangerous. In the Rejogochi area, for instance, wichuri (Mammillaria sp.), a
spiny ball cactus that grows in the surrounding mountains (cf., Bye 1979:31), is
highly respected as a powerful ‘person” or spirit. Children are especially
vulnerable to it if they touch it or eat its flowers. Demonstrating the variety of
attitudes and beliefs in this Rardmuri community, one young man told me,
““When out in the woods logging one time we were about to drag a trunk right
over a wichuri. The other man stopped the horse and said he didn’t know what
to do as there was no other way around the cactus and he was afraid that his neck
would get twisted backward if we scraped over the plant. I scoffed and said I
wasn’t afraid of it, picked up the cactus and moved it to one side so we could
continue.” This was a pertinent reminder to me that the attitudes of protection
and fear are not uniform in Rardmuri communities; rather, there are skeptics and
pragmatists for any generalization. Rikithuri (Datura sp.) is another potentially
dangerous entity (Figure 9). Offending this plant can make a person’s souls
vulnerable to kidnapping; people are liable to wake up in the night to find
themselves at the pinnacle of a cliff, not knowing how they got there. Peyote, or
hikuri (Lophophora spp.), is also treated as a ‘person” deserving great respect. The
dangers of this plant-spirit may linger for decades or even centuries in the
receptacles used to contain the plant. One woman advised me that it could be
dangerous to touch potsherds that had held hikuri or bakdnowa in the past;
those who nurtured relations with such plants usually stored them in rock
shelters far from their dwellings, to avoid harming children or others who might
inadvertently come in contact with them.

Other plants that are avoided in a more mundane way include we simé
omdware (Phytolacca icosandra L.; “’brings menstruation fast”). This plant should
not be touched, especially by boys, otherwise “when they grow up they will have
to buy lots of bars of soap to wash clothes since their wives will continuously
menstruate.” Both this plant and wichdtare (Comarostaphylis polifolia (HBK.)
Zucc. ex Kl.) are associated with this admonishment, and both bear fruits that are
juicy and stain deep red, inviting the speculation that a doctrine of signatures
principle is at work. An elder woman prescribed the fruits of this plant mashed
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rikithuri (Datura sp.) and Urtica sp. plants, near the primary and secondary schools in
Basihuare. Photograph by author.

into hot water to treat menstrual cramps. Others said the fruits were poisonous
though dogs eat them.

Discussion

For outsiders interested in case studies of sustainable socio-ecological
systems, the Sierra Tarahumara yields many examples of interactions that
potentially increase biological diversity over time—this being one definition of
‘sustainability” and a positive aspect of many indigenous anthropogenic
landscapes. However, when non-indigenous researchers approach indigenous
ways of understanding human-landscape interactions, we invariably bring with
us conceptual methods that have grown out of our own particular ecological
histories and intellectual genealogies—relying heavily on mechanistic meta-
phors, instrumental concepts of utility, exploitation, and object-object relations.
In the course of doing research in conjunction with indigenous colleagues, as
ethnobiologists are privileged to do, we often rub up against ways of thinking
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that are inimical, un-bridgeable, or uncomfortably incompatible with a secular
scientific interpretive frame. At that point, as ethnographers, we have a choice: to
extract ‘chunks’ of circumscribed description of plant uses and ideas about
plants, process and present these within our own world view frame, or to search
out models, metaphors, ways of thinking, translation modes, and conceptual
devices (Kuchka 2001:30; Pickett et al. 1994:Box 3.2) that best approach what we
perceive in that unresolved space between knowledge systems.

Rardmuri attitudes of mindfulness towards others, their attention to
managing relations rather than resources, their pragmatic and imaginative
interactions, and the multi-valent, multi-directional ecological influences in
Rardmuri landscapes suggest an approach to understanding indigenous land
management systems that includes at least two conceptual dimensions that are
explored in this article using the heuristic devices of spheres of relations and lines of
interaction. As we develop sensitivities through long-term ethnographic work and
through collaborative research with indigenous colleagues, both the theoretic/
ontological assumptions and the focus of our research may shift. For instance, the
effects of what I call here the subtle ecologies can be pervasive beyond what has
been previously recognized. The sphere of relations of children’s work that brings
essential fertilizers carried in the bellies of goats and sheep from the kawichi to
the wasachi illustrates a need to include more than solely adult management
perspectives. The subtle material effects of ritual and exchanges with the spirit
world can also influence how landscapes are made and unmade over time. By
imagining people’s relations with plants over their life-times as lines of
interactions, we can momentarily get away from thinking about the living things
in a place as ‘resources’ that, like cans of food in a warehouse, are ‘managed’ or
‘husbanded” uniformly and dispassionately. By avoiding an instrumentalist
vocabulary we get a little closer to Rardmuri concepts of the relations between
humans and landscape, which are complex, multidimensional, and personal. A
young man arranging a dried inflorescence of tobacco in a sheltered place such
that the seeds fall just so and sprout to yield leaves to smoke the following
summer is less managing a resource than cultivating a relation with that place, that
plant, and, once smoking, a larger world that includes the heavens and spirits.
Nevertheless, his actions and experiences create patterns in the biophysical world
that, over time, are discernable—for example, a possible selection for micro-
varieties of tobacco and the perpetuation of niches for tobacco plants to grow in
that otherwise would not survive.

When investigating indigenous practices in contemporary worlds, we must
acknowledge the possibility that we are documenting slow conservation in a
broader context of ecological deterioration and that often several trajectories of
human influence may be operating at any given time. The complexity of the
interactions at different social, physiographic, and ecological scales muddies
presentations of clear, organized management regimes. This is the case for
contemporary Rardmuri landscapes; we can present the many influences and
diverse lines of interaction, but we cannot make any overall pronouncement of a
‘sustainable’ system when we take into account the social and ecological links to
the larger region and beyond. Here I discussed the central ecological importance
of children’s traditional roles as caretakers of the livestock that make maize
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farming tenable in this arid environment, but recent structural changes in the
experiences of childhood, such as increased schooling or the phasing out of
livestock fertilizer in favor of chemical fertilizers, will possibly accompany
dramatic changes in local landscapes as well. This may be positive in the short
term for increasing biodiversity and reducing erosion if herds decrease and over-
grazing is ameliorated, but it has unknown consequences for the knowledge
systems of future generations of those who live in the Sierra Tarahumara.

Returning to the theme explored in this journal issue, that of the connections
between past, present, and future ecologies, the wider sociopolitical arena in
which any local ecology is embedded must be addressed. For the Sierra
Tarahumara, this wider context is one of colonial and post-colonial societies in
which landscapes are seen and interacted with dominantly in instrumentalist,
managerial ways. As ethnobiologists we are interested not only in empirically
describing human ecologies in the past and present. We are also centrally
concerned with how historical landscape practices relate to power and social
relations between peoples today, as well as how these investigations reveal
possible shortcomings in Western understandings, descriptions, and interven-
tions. There are many disputes and injustices today in the Americas that, beneath
the surface, reveal a persistent gap between indigenous and colonist concepts of
the world and in particular between our respective ontologies of living things
and our human relationship to them. As researchers, we often come from
postmodern human ecologies in which most landscapes beyond the immediate
domestic sphere are predominantly designed, managed, and policed institution-
ally, rather than constituted primarily as the emergent traces of many individual
interactions and choices. Rardmuri’s and other indigenous peoples’ landscape
interactions often fall at the latter end of the spectrum, with relations and
management practices enacted both via cultural institutions as well as in highly
individual interactions that affect both landscape and people over time. Much
remains to be learned from these ecological differences.
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