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“Ejido 5 de Mayo, Sinaloa, Mexico: It is nearly midnight, and the ‘alaguásin’, the cer
emonial host, has ushered the masked dancers and musicians into the ‘tree-world’ 
of the ramada, the traditional thatched flat roof that shelters the open space be
fore the house, where the ‘fiesta’ in honor of a deceased child is now unfolding. 
They are encircled by grieving family members and neighbors from this agricul
tural Indigenous community. The ceremonial dancers add an extra sonic layer to 
the already saturated atmosphere. The gourd and deer hoof rattles, resonant idio
phones worn on their bodies, and the soft clatter of leg rattles crafted from moth 
cocoons filled with pebbles—all merge into a rhythmic soundscape that echoes 
through the night, deepening the ritual’s immersive power.” (Helena Simonett)1 

Several of the Indigenous families I have come to know over the course of my re
search have lost an infant or a child.2 During my fieldwork in Yoreme communities 
in rural Northwest Mexico in the state of Sinaloa, spread over the decade of 2004 
to 2014, I attended more mortuary rituals for children than any other celebration 
involving the deer and pascola dances described above.3 Their “ejidos” (communal 
land) and villages are situated on the fertile land between the mountain-skirts of the 
Sierra Madre Occidental and the shores of the Gulf of California, a region that un
derwent significant economic shifts as agriculture became increasingly export-ori
ented and privatized following Mexico’s adoption of neoliberal policies in the 1980s. 

The intensified agricultural production draws thousands of seasonal laborers 
from other parts of Mexico, who join the local workforce, many of them coming 
from Indigenous communities, both local and migratory. In Sinaloa, it is common 
to follow large-scale farming practices that rely heavily on inputs such as inorganic 
fertilizers and agrochemicals.4 The state boasts the highest proportion of agricul
tural land equipped with irrigation systems in Mexico. Eighty percent of the region’s 
freshwater resources are allocated to agricultural use. The runoff of pesticides leads 
to harm in ecosystems and poses risks to human health. Sinaloan toxicologists re
port that residues of agrochemicals are present in irrigation canals, rivers, and la
goons, as well as in drinking water.5 
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A large percentage of these agrochemicals are produced by companies such as 
the Swiss-based, Chinese-owned Syngenta and the German multinationals BASF 
and Bayer.6 Despite the EU’s recent prioritization of climate change and biodiversity 
protection in its policies, and its commitment to supporting a global transition to 
sustainable agri-food systems by promoting international standards that encourage 
sustainable agriculture, EU law still permits the production and export of hazardous 
pesticides that are banned within the EU to lower- and middle-income countries.7 
This practice of double standards exploits weaker national regulations, with haz
ardous pesticides often applied in hot climates by unprotected workers. The result
ing environmental contamination is leading to an increase in diseases and higher 
rates of infant and child mortality in local communities and has a devastating im
pact on biodiversity.8 

Mexico is one of the major importers of pesticides in the whole of Latin Amer
ica and worldwide one of the top ten importers of pesticides banned in Europe.9 
Some Indigenous communities from the affected areas have stepped forward to de
fend their rights: Yaqui (Yoeme) tribal leaders, for example, have spoken out against 
the importation of banned pesticides, describing this practice as a form of “environ
mental violence” that endangers the health of their Nation.10 

What do the unsustainable use of land and its environmental degradation have 
to do with the study of music or musical practices? The connection may not be imme
diately apparent, yet it is significant for the Indigenous communities living there. 
Ecological degradation impacts the cultural landscapes from which musical tradi
tions and practices emerge. When the land is overused and degraded, it disrupts 
these cultural landscapes, leading to the loss of traditional knowledge and practices. 
Moreover, ecological degradation can lead to social and economic changes that influ
ence musical expression, such as migration, community displacement, and changes 
in livelihoods. By examining these intersections, I will focus in this article on the 
mariposa cuatro espejos (Rothschildia cincta), a giant silkworm moth native to the area 
named after the triangular-oval “mirror” on each of its four wings, and consider the 
implications of its disappearance for Yoreme ceremonies. 

In contrast to its vibrant counterpart, the monarch butterfly, which migrates 
from Canada to winter in Central Mexico, the cincta silk moth has not received global 
recognition, despite its struggle to survive and reproduce in a challenging envi
ronment.11 Even though the vanishing of moths signals an ecosystem in decline,12 
initial blame was directed at Indigenous communities by local media, attributing 
the decline to their cultural practice of crafting leg rattles from the silkworms’ 
cocoons.13 The Yoreme people feel unfairly blamed for the disappearance of the 
mariposa cuatro espejos, asserting that their ancestral customs have developed from 
a symbiotic, not a detrimental, relationship to the environment. Their cultural life 
is deeply intertwined with an ecology that conflicts with the economic dynamics of 
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an export-driven agricultural sector that, ironically, also provides their livelihoods 
through employment as agricultural day laborers. 

Leg rattles, despite their delicate material, can last a lifetime. The cocoons are 
harvested from the twigs after the pupae have metamorphosed into adult moths 
and the moths have hatched. These empty shells are filled with a few small gravel 
pieces from the nest mounds of the harvester ant (Pogonomyrmex), a stinging ant 
species common in the desert region. Few Yoreme make leg rattles for commercial 
purposes. Typically, artifacts such as sound-making instruments or masks that have 
been used in ceremonies are not sold because they are “charged with power/energy”; 
I will come back to this concept. 

Since the material and spiritual worlds of Indigenous peoples are deeply 
interconnected, leg rattles are not merely viewed as musical or sound-making 
instruments. Instead, they are integral to complex relationships involving human 
and non-human, animate and inanimate elements of the environment. 

In Yoreme sound aesthetics, it is crucial for each pair of cocoons to emit different 
yet complementary pitches. The Yoreme sound worlds are deeply rooted in a specific 
duality. As I have noted elsewhere, the cocoon embodies the duality of being and 
becoming – it holds the potential for new life, both as a mariposa cuatro espejos and as 
a sound-making instrument.14 

I have often pondered consequences of the decline or vanishing of the mariposa 
cuatro espejos on the sustainability of Indigenous musical traditions. Already in the 
1980s, the Yaqui people in the neighboring state of Sonora could no longer find co
coons to make their leg rattles due to the Mexican government’s extensive spraying 
of the herbicide paraquat to eradicate marijuana crops.15 It was during fieldwork in 
2007 in northern Sinaloa that I first noticed the use of leg rattles made from cut- 
up plastic water hoses and aluminum beverage cans (Figure 1). Material substitu
tions are not new; for example, in the Tarahumara (Rarámuri) deer dance, a ceremo
nial dance by a community culturally related to the Yoreme and Yaqui, deer hooves on 
the belts were replaced with shell casings or tin foil tubes long ago.16 Similarly, due 
to a lack of deer hooves, Yoreme deer dancers have substituted them with pig hooves, 
which are practically indistinguishable in shape and in sound, both aspects being 
important to Yoreme deer dancers. Hoof substitutes, such as those made from beer 
bottle caps, are only acceptable for uninitiated boy deer dancers. 
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Figure 1: Pascola dancers with leg rattles of insect- and man-made materi
als, 2010. Photo by Helena Simonett. 

The shortage of silkworm cocoons certainly necessitates inventive strategies, 
but “cocoons” made from plastic or aluminum noticeably differ in appearance from 
those made by moths. While the materiality of ceremonial sound-making instru
ments is important, as previously mentioned, pascola dancers are apparently able to 
convey their traditionally granted knowledge through sound and movement, even 
when using alternative, man-made materials. Interestingly, the sound produced by 
these man-made “cocoons” are remarkably similar. This raises questions about the 
centrality of auditory qualities over visual ones. 
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In his examination of sound-making instruments in the Bolivian Andes, Henry 
Stobart explores Indigenous views of “sound as energy, or as the animating quality 
of living things and of the cosmos”;17 this “energy” or “animation” is referred to in 
Quechua language as “animu”.18 According to this position, sound holds the same 
significance as life itself, and the process of shaping music can be interpreted as the 
shaping of life.19 Thus, panpipes and other Andean sound-making instruments such 
as rattles and bells act as vessels of animu” that can be released in performances. As 
Stobart explains, the sounds generated by these instruments, often overlooked by 
musicologists, have the power to induce transformations.20 Similarly, Navajo ritual 
songs recorded by George Herzog on wax cylinders in the early 1930s, preserved as 
copper negatives in the Berlin Phonogramm-Archiv, are considered historic trea
sures by museum curators. However, for the Navajo of Arizona and New Mexico, the 
songs are immaterial, possess agency, and therefore should not be stored on physi
cal media at all.21 According to Yoreme specialist Bernardo Esquer, the utilization of 
recorded deer songs for educational purposes is futile. According to Yoreme episte
mology, ritual specialists must connect with the “enchanted world of the deer” (juyia 
annia).22 The sounds produced by the various rattles, the rasping sticks, and the pul
sating beat of the water drum are the transformative force that unlocks the realm of 
juyia annia. 

Eliot Bates, author of “The Social Life of Musical Instruments”, urges us to take 
musical instruments seriously – not just as objects or tools that humans use, make, 
or exchange, or as passive sound sources. He argues that their power and allure stem 
from their entanglement in complex relationships: between humans and objects, be
tween humans themselves, and between objects. The same instrument can partici
pate in fundamentally different relationships depending on its sociohistorical con
text.23 Musical instruments not only possess a degree of agency but can also be the 
protagonists in narratives, functioning as “actors who facilitate, prevent, or mediate 
social interaction among other characters”, as Bates demonstrates in various liter
ary examples from the Western world.24 

Applying Alfred Gell’s arguments on art and agency25 to sound-producing ob
jects, one might ask: If sound is not a crucial aspect of an object’s identity and social 
role, why does the object have the ability to produce sound at all? One might also 
question whether the cocoons (ténabarim) produce the sound, whether the dancer 
produces the sound shaking the leg rattles, or whether it is their interplay and 
their mutual enabling, the dancer-leg-rattle-network as a hybrid entity with its 
own agency. The Yoreme word “ténabarim” refers to both “cocoons” made by the silk 
moths and “leg rattles” crafted by human “artists”. Thus, the sound created during 
the ritual performance originates from both non-human and human agents. This 
idea stands in contrast to the (Western) view that musical action and appreciation 
are primarily centered on humans.26 As Bernd Brabec de Mori argues, drawing on 
Descola’s analytical framework, Western or “naturalistic ontology” tends to separate 
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the external, unintentional nature from the internal, intentional human culture 
– a sharp differentiation that is not drawn in many Indigenous and traditional 
communities around the world.27 

The Yoreme, similar to other Mexican Indigenous groups, do not adhere to a nat
uralistic worldview but rather an analogical one. Following Descola’s ontological ty
pology, 

“[a]nalogy is a flexible and polyvalent means of producing resemblances [between 
things] that is likely to make use not only of symmetry but of various forms of in
version, encompassment, and division. To this may be added links of attraction 
or sympathy, that is, action at a distance, which is also metonymic at least in the 
sense that it brings together in a sui generis relationship the previous separate 
relations that each thing had with its neighboring things”.28 

According to musicologist Gary Tomlinson, metonymy in Indigenous Mexican cul
tures “is not a connection of part to whole but rather the contact of proximate aspects 
of the world, in contrast to the relations across distance struck up in metaphor”.29 In 
the context of ritual performance, this is a metonymy that – in the moment of ritual 
transformation – collapses into sameness or “ontological units” (Figure 2).30 

Figure 2: Proximate aspects of the world collapsing into sameness: seegua yoleme, the “ontolo
gical unit” of the flower-deer-man. Photo and illustration by Helena Simonett. 
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To conclude, the cocoons used to make leg rattles highlight the importance of 
studying the materiality and sonority of musical instruments from an ecological 
perspective. This approach shifts our focus from viewing materials as inert objects 
to understanding the intricate relationships between materials, living beings, and 
the environment. The cocoons, in alignment with the editors’ assertion in the vol
ume Current Directions in Ecomusicology, serve as a reminder of our interconnected
ness with and dependence on the earth and our environments for survival.31 

Moths that silently struggle to survive and reproduce in a hostile environment 
are an indicator of environmental degradation. Although Sinaloa’s butterfly nurs
eries and the urgent call to add the mariposa cuatro espejos to the endangered species 
list may raise public awareness, they do not address the underlying issues causing 
the moths’ decline. 

In a sense, the Indigenous people of Northwest Mexico, to quote Eduardo 
Viveiros de Castro, “have managed to abide, and learned to live in a world [that] 
is no longer their world ‘as they knew it’”.32 In Indigenous sound ontology, rattles 
crafted from man-made materials, such as plastic or tin, can substitute for the 
ténabarim because the importance lies not in the material of the vessel, but in the 
quality and context of the sound produced.33 Thus, even if the mariposas cuatro 
espejos have ceased to exist, the Yoreme will be able to continue their performances. 
And these will, sadly, continue to include responsos for those that have died from 
the consequences of man-made environmental disasters until action is taken on 
pesticide regulation. 
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1st, 2013. 

2 The Yoreme are one of the 68 Indigenous groups officially recognized in Mex
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bined term “Mayo-Yoreme”. The Yoreme share close cultural ties with the Yaqui 
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