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Abstract

The Ecologies of Thought project aimed to reconceptualize the relationships betweenecological and technical knowledge, seeking an epistemological understanding thatpushed beyond nature vs. culture divides. More than a conceptual and theoreticalproposal, which was based on the technodiverse notion of cosmotechnics, the projectdeveloped practical and experimental methodologies in collaboration with the Guarani andKaiowá Indigenous communities of Brazil to further this investigation. With an internationaland interdisciplinary partnership, we researched relationships between sounds and plantsin indigenous cosmology and the ways in which these relationships can help us to moredeeply understand a notion of ecology that is based on the poetics of care. With that, wecreated a series of collaborative virtual reality experiments using generative art processes,which proved to be an interesting methodology of artistic creation as research.
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Introduction

Between March and July 2022, the Ecologies of Thought(1) project established an international andmultidisciplinary partnership between Indigenouscommunities of Brazil, artists, anthropologists, botanists,and audiovisual producers to investigate Guarani andKaiowá ecological thought through the relationshipsbetween sound and plants. The project proposeddialogues among different types and conceptions oftechnology, from chanting and the traditional cultivationmethod, to the use of microcontrollers and dataanalysis.
This project is part of the Guarani and Kaiowá VirtualMuseum (2), which develops a virtual reality museumcurated by the community elders and shamans –Nhandesys (female), and Nhanderus (male) inpartnership with the Multimedia Anthropology Lab atUniversity College London. 
Since the beginning of the project, the community hasbeen challenging and redefining the notion of a"museum," the extra-human relationships among plants,animals, instruments, and spirits present us with acomplex challenge: how to maintain a Guarani andKaiowá cosmotechnical fidelity in the museum?¹ That is,how to enable the indigenous cosmology, and itstechnologies, not only to inhabit the virtual space but tobuild it as a tekoha, a territory, that allows the exerciseof the Guarani and Kaiowá way of being and living,teko.² That means, how to build a digital Guarani andKaiowá tekoha?
To our surprise, in the first test of the museumpresented to the community with the virtual realityheadset, two Nhandesys, experienced chanters, sawJaras, spirits, in the virtual space. From this encounter,we began to investigate different ways to explore thespiritual and cosmological aspects, which are so presentin the Guarani and Kaiowá ecology of thought, within themuseum. The relationship between sound and plantsproved to be a fertile field for this research. We began tolearn more from the community elders and apprenticeswho introduced us to chanting as a cultivationtechnology: a physical and spiritual dialogue betweenthe plant, its spirits, and the chanter. To chant is to carefor, and the poetics of care is essential for thedevelopment of a healthy territory, be it physical ordigital.³
We learned that instruments are also people. And thatthe Guarani and Kaiowá notion of preservation isdifferent. For example, if the instrument is kept and notused, even if in a collection, it loses its ability to produce

sound because it loses its ability to create connectionswhen it is removed from its communication network.Therefore, it became evident the need to exploredifferent ways to activate the collection we have beenbuilding for the museum.
To this end, we developed an experimental strategy. Wefocused on the creation of virtual reality worlds that,using generative art processes, explored the Guaraniand Kaiowá cosmology from its cosmotechnical aspect.We used sounds and traditional elements, such as theChiru, the sacred stick that supports the world, and thewhite corn, which is inhabited by one of the mostimportant spirits (Jakairá), to investigate fundamentalelements of the cosmology through an experience,rather than a narrative representation.⁴ In light of theurgent need to revise and rethink human-ecologyrelationships on a global scale, while acknowledging thenew epistemic possibilities of data capture and analysistechnologies, we collaborated with Guarani and Kaiowácommunity members to explore the different andcreative kinds of data that these devices afford, and theecological knowledge they make possible.

The Guarani and Kaiowá

Mato Grosso do Sul is a state in the mid-western regionof Brazil, bordered by Paraguay and Bolivia, in atransition region between three biomes: Atlantic Forest,Cerrado, and Pantanal. It is the State with the second-largest indigenous population in the country and thelargest outside the Amazon. The Guarani Ñhandeva andKaiowá population of the region in 2021 is estimated tobe 63.5 thousand people. At the same time, the Statehas the second-worst land distribution index in thecountry, with large properties (> 1,000 ha) occupying83% of the total area. Thus, it is not surprising that theregion is a scenario of serious conflicts betweenlandowners and indigenous people, especially in thearea of cattle ranching, sugarcane, corn, soybeans, andeucalyptus plantations.⁵
The Guarani and Kaiowá are Guarani speakers, from theTupi-Guarani linguistic trunk. They have a strongancestral territorial bond, both physical and spiritual,which guides their struggle in an especially organizedway since the large assemblies beginning in 1979 (AtyGuasu). These articulations occur mainly between thereligious leaders, Nhanderus and Nhandesys, since thecommunity considers that the simultaneousperformance of the religious ritual (jeroky) "isfundamental to recover the dialogue with the invisiblebeings and the guardians of the ancient tekohas," that
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is, for the recovery of the historical territories of theirpeople, it is also fundamental to recover the extra-human relations developed in the territories, whetherthey are animal, vegetable, and/or spiritual.⁶
These relationships are directly connected to chantingand praying. The chant, besides a dialogue, is part ofthe materiality of the world: "In the understanding of thespiritual leaders, the singularities of the physical worldinevitably need singing to continue their continuousexistence, otherwise the world will gradually end."⁷ Thisis one of the reasons we choose sound, specificallychant, as a source of investigation of the ecologicalrelations in Guarani and Kaiowá thought. 

Artistic creation as an
interdisciplinary collaborative

methodology

The Guarani and Kaiowá cosmology have a great degreeof complexity and diversity, even in the same familytrunk, some stories may vary between one group andanother. Moreover, the narratives are full of recursionand non-linearity, in which each detail branches off intoanother story, that can take days to be told in thetraditional oral form. So, it was clear from the beginningof the project that there would be limitations on the formand amount of information we could present. At thesame time, we did not want to make a reductionistnarrative translation that would create a shallowrepresentation of the generous exchanges that theproject made possible.
Besides that, the diverse points of view and areas ofknowledge involved in the project configure,simultaneously, its richness and complexity. Thechallenge of combining shamans, scientists, and artistsin the same project revealed the power of the digitalmedium as a research tool in itself, and not only as aform of scientific dissemination. More than that, we setout to develop research in visual arts, rather thanresearch about visual arts. That is, to reaffirm theprocesses of creation as valid ways of researching,thinking, and producing knowledge about the world.⁸ Inthis sense, artistic creation acts in the project as acollaborative methodology capable of providingdialogues and investigative interactivity: the creationprocesses allowed for the creation of a two-wayexchange, in which collaboration affected not only theproduction but the understanding and direction of whatwas being produced.

In this project, art, which occupies a liminal place, is notlimited to an art-technology extension of scientificknowledge. We seek to embrace the mba'e kuaa, theGuarani and Kaiowá technical knowledge and know-how. In this proposal, we guide ourselves with theconcept of cosmotechnics developed by Y uk Hui. Thatis, to rediscover the diversity of technical thoughtbeyond the Greek notion of techné:
Technology is not anthropologically universal; itsfunctioning is assured and limited by particularcosmologies that go beyond mere functionality andutility. Thus, there is no single technology, but amultiplicity of cosmotechnics.⁹
Generative Art and the Guarani

& Kaiowá Cosmology

Generative art can be defined in different degrees ofcomplexity, it is associated with a system that has somedegree of autonomy, in which the artist and the systemexercise a series of operations that result in the finalwork.¹⁰ Seeking ways to engage with the mythology andrespect their characteristics, generative artmethodologies seemed to not only fit with theontological qualities of the Guarani and Kaiowácosmology but to privilege an investigation andaudiovisual production that could maintain acosmotechnical fidelity. Since both, the Guarani andKaiowá cosmology and generative art are nonlinearemergent processes with repetitive elements that are inconstant transformation. Working in that direction, wecreated a series of six experiments, and in this article,we will be presenting one of them.
Jakairá: white corn, bees, and
the maintenance of the world

According to the Kaiowá myth, the deity Jakairá isresponsible for the creation of the first roçado (foodgarden). Through his wisdom, Jakairá created the whitecorn, which is at the top of the food hierarchy, and, fromit, all other agricultural products were created.Therefore, Jakairá and white corn are responsible for thecreation and maintenance of almost all food on Earth. Itscultivation follows a series of rules, from dietaryrestrictions of the growers to the use of chants to cheerthe corn and its baptism.¹¹ The corn baptism ritual,called Jerosy Puku, is one of the most important Kaiowárituals. Through it, the corn becomes fit for consumptionby the community in a healthy way, since, besides being
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1. Still from the VR experience – Generative Terrain produced by thedata analysis of the white corn and the bee’s sounds.

a physical food, it is also considered a spiritual food. Thebaptism is also a moment of reaffirmation of the Kaiowáway of being, strengthening the human and extra-human (spirits, plants, animals) relationships of thecommunity.¹² This specific type of corn is currently indanger of extinction due to the environmental threats itsuffers, the heavy use of pesticides in the GMO cornplantations that surround the communities, and theconsequences of climate change in the region.
Our first experiment arises precisely from thisextrahuman ecology. In one of our ethnographicsessions on the importance of corn and its relationshipto sound, we learned that corn has its own sound that isnot audible to all people. However, there is a specificmoment when the sound of corn can be heard byeveryone. The community members told us that whenthe corn, still green (avati kyry), begins to mature andget ready for harvest, it produces a smell that attractsbees so that "they can make the sound of the corn,"warning the cultivator that it is almost time to harvest.As talking about the white corn is also talking about thebeginning of life and the food that sustains it, this pre-harvest moment, when the bee is attracted to the cornto make its sound, seemed emblematic to us toinvestigate an instant of the creation of the worldaccording to the Guarani and Kaiowá cosmology. Thismoment that seems, at first sight, to deal with amultispecies relationship between the plant and the bee,when further investigated, reveals, also, to be arelationship between the spirit owner of the corn and itscultivator¹³. To continue this investigation, we developeda generative art experiment using the TouchDesignerprogramming language: a visual programming languagein nodes for the creation of real-time interactivemultimedia content. We started with the image of awhite cornfield before the harvest and analyzed the lightincidence in its different areas. From this data analysis,we created a relief map that was applied to an ellipse forthe construction of a terrain. The darker areas of theimage created depressions, and the lighter areas,elevations. Finally, we added two noise layers, onealgorithmic, and another from the sound analysis of thefrequencies produced by the bees. The sound frequencyanalysis controls the algorithmic noise, which generatesmotion on the terrain. With that, we exported a 360ovideo for VR headsets. In this way, we developed avirtual reality experience in which the ecologicalrelationship between the corn and the bee produces thecreation of a generative world based on the analysis ofimage and sound data from the field, guided by theGuarani and Kaiowá cosmology (figure 1). 

Even without a naturalistic production of the image, andperhaps precisely because of this characteristic, thecommunity approved the experiment. Once the step-by-step construction of the generative program waspresented, there was consensus that the experimenthad true Guarani and Kaiowá characteristics, mixed withnon-indigenous technology. From this experiment on,the community began to direct the following moredirectly, choosing images and elements that should beused for the continuation of the project.

Conclusion

The Ecologies of Thought project aimed toreconceptualize the relationships between ecologicaland technical knowledge, seeking an epistemologicalunderstanding that pushed beyond nature vs. culturedivides. More than a conceptual and theoreticalproposal, which was based on the technodiverse notionof cosmotechnics, the project developed practical andexperimental methodologies in collaboration withGuarani and Kaiowá communities to further thisinvestigation.¹⁴ With an international and interdisciplinarypartnership, we researched relationships betweensounds and plants in indigenous cosmology and theways in which these relationships can help us to moredeeply understand a notion of ecology that is based ona poetics of care.
Thus, we were able to bring together poetic andtechnical processes to propose a mixture of knowledgethat beyond an explanation or representation of oneform of knowledge into another, develops an experienceof its own. This allows us to fight an idealized naturalisticrepresentation of indigenous culture, which fails tounderstand indigenous thought and technologies asvalid ways to build and think of a cosmotechnic for ourtime.
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More broadly, this project seeks to undermine theromantic and colonial notion of preservation, which doesnot consider the indigenous presence a digital presence,able to act and think about technical processes since itsconception. This means, beyond an illustrativerepresentation of what is believed to be the material andimmaterial cultural heritage of the community, tocollaboratively build a digital-indigenous territory, adigital Guarani and Kaiowá tekoha where a newtechnological ontology is established, in a way that thevery conception of contemporary technology is affectedby indigenous cosmotechnics.
In conclusion, the epistemic research proposed anddeveloped during the project revealed to us the potentialthat this collaborative methodology possesses to gobeyond epistemological investigations, enabling us torevisit ontological questions of technology.Collaboration, interdisciplinarity, and the investigation ofcreative processes—rather than the proposition ofrepresentations—allows us to arrive at questions relatedto the level of existence, so that, in the anthropocenicera of the absence of futures, we can compose acosmotechnic for a viable, virtual and actual, reality,based on a poetics of care and more-than-humanrelations. 
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