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Abstract

In the late 1980s, the Canadian Pacific Railway abandoned a rail yard on the outskirts ofMontreal’s Mile End district. Within a few years, the return of animal and plant speciesencouraged the citizen community to reinvest this site known as Le Champ des Possibles.Despite community efforts to rehabilitate this site, hydrocarbon and heavy metal pollutionpersists in the soils and thus requires rethinking the engagement with the imperceptiblemutations of ecosystems. Symphony of the Stones was created in response to thiscontext. This research-creation project consists of several urban art installations thatactivate residual metals in soils by their magnetic characteristics to make theseimperceptible pollutants visible. The following paper unfolds the different processes,methodologies and strategies that led to in site interventions blending art installation,collaboration with different communities and associations and leading to a rethinking of artpractices in the urban environment.
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Introduction

Although invisible, heavy metals abundant in soils havethe potential to contaminate natural environments,thereby increasing the risk of serious diseases. In recentyears, the discovery of new polluted sites underlines theextent of this pollution. Over a century of industrialactivities has led to this pollution spreading at analarming rate throughout urban areas. Nowadays, 54percent of the global population lives in an urban area,¹and, in Quebec alone, 10 percent of the identified sitesare located within Montreal.² In this regard, citizens'exposure to these toxic residues requires a rethinking ofengagement with the imperceptible mutations ofecosystems due to anthropogenic activities.
Despite the fact that Karl Marx anticipated ecologicalurgency and soil loss by what he theorized as the"metabolic rift," soils have only recently gained interestfrom social and biological/geological sciences andscience and technology studies (STS).³ On the otherhand, the works of contemporary artists and artist-researchers such as Debra Solomon, Amy Balkyn, MartinHowse, Joana Hadjithomas, Khalil Joreige orDisnovation.org, illustrate this urgency by raisingawareness on biodiversity loss and soil degradation. Asthe push intensifies to transition these discussions outof strictly academic and artistic realms, the pressingchallenge becomes: how can we expand theconversation on soil contamination, and more broadly,urban pollution, ensuring it resonates with the generalpublic, especially the communities and stakeholdersmost affected by it?
Écotones is a collaborative research-creation projectwhich arose from this question. Led with artist PhilippeVandal and in collaboration with the citizen associationLes Amis du Champ des Possibles and more preciselywith the coordinator Sugir Selliah and the co-presidentand climate policy analyst Émile Boisseau- Bouvier,Écotones operates as an in situ urban laboratory. Itmelds experimental exhibitions and artisticinterventions, articulating an aesthetic, critical, andsocial perspective on soil pollution. This research-creation project, blending art-science methodologies,seeks to explore heavy metals and hydrocarbonpollutant agencies to activate new experiences of soilpollution and offer critical visibility to these invisibleresidues. Two directions were taken: Symphony of theStones (my own work) which explored heavy metalpollutants and Fluorescent Forensic by Philippe Vandal,which explored residual hydrocarbons. The first iterationof this project took place at Le Champ des Possibles inMontreal on October 14th. Le Champ des Possibles

(CDP), is a former marshaling rail yard left as abrownfield by the Canadian Pacific Railway company inthe 1980s and rehabilitated as a green space in 2013.Despite community efforts to rejuvenate this land,hydrocarbon and heavy metal pollution still lingers in thesoil. The ongoing proliferation of these pollutantspresents dire ecological and health risks that cannot beoverlooked. As the site was formerly used as a wastedisposal site, the municipality and the association lesAmis du Champ des Possibles (ACP) have thereforeagreed to rehabilitate the site by excavation undersection 22 paragraph 9 from the Loi sur la Qualité del'Environnement.⁴ However, few citizens are aware ofthese hazardous materials, whose existence deserves tobe discussed. 
This article zooms in on Symphony of the Stones, an insitu art installation that seeks to enhance theunderstanding and perception of heavy metal residuesin contaminated soils. The article contextualizes themaking of the installation and the way it connects toCDP. First, the article focuses on recontextualizing whatCDP is and how the concept "ecotones"—that gave thename to the series of interventions—emerged fromexploring this site. The second part of the article delvesinto the art installation and how it activates soil's heavymetal contaminants to shine a spotlight on the invisibletraces of pollution lying under the ground. Finally, thethird part delves into the concept of public intervention,drawing inspiration from various contemporary in situ artinstallation practices.

Exploring the entanglements

Le Champ des Possibles as a space of negotiations
Le Champ des Possibles is located in the Mile-Enddistrict of Montreal. The district underwent significantgentrification, initially with the influx of artists in the1980s and more recently due to the emergence of artgalleries, design showrooms, and companies in theinnovation and video game industries. Despite thissocio-economic context, CDP remains in the state of abrownfield. The site is characterized by theentanglement of various plants, animals, and humancommunities living together with the traces and ruins ofits past industrial activities. The foot paths laid bymorning joggers and commuting wanderers are linedwith campfire remains and industrial ruins (figure 1).Steel structures, now enveloped by diverse species oftrees and plants, provide shaded resting spots for localworkers. These makeshift sitting areas are occasionallyrearranged by visitors to the site. The northern border of
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Figure 1. Picture of Le Champ des Possibles. We can observe thebiotope of the site as well as the railway and the fence in thebackground of the picture © Brice Ammar-Khodja

CDP neighbors a railway which traces a separationbetween the Mile-End and the other districts. For years,these fenced borders have been the subject of debateamong the citizens, the municipal authorities and theCanadian Pacific Railway that owns the railroad.⁵
Breaches in the fence allow for easy crossing to theother side of the railroad and the reconstruction of thissame fence by the public authorities are thus commonthings to observe throughout the year. Because of thediversity of uses and communities that make CDP aunique space, it is not easy to give a single definition ofthe site as it conjures up different imaginaryperceptions. Facing this post-industrial biotope and theentanglement of different human and more-than-humanfigures negotiating the site with each other, it appearsthat CDP was scientifically reminiscent of a concept inenvironmental science that would help us formalize andconceptualize a dialogue with the space: the ecotone.

Ecotone as a conceptual framework
Ecotone is a term that emanates from environmentalsciences. It describes areas of gradation betweendifferent ecological communities, ecosystems or evenregions. In other words, places where diverse ecologiesare put in tension.⁶ Although ecotones are not restrictedto the natural environment, they can also be induced by

human activities.⁷ According to Jurek Kolasa and MaciejZalewski’s book Ecotone attributes and functions,⁸ thesecontact zones are hard to define.  They point out thatecotones can range in size from a few centimetres tokilometres and can be distributed across spaces indifferent contexts with varying degrees of porosity andtypes of boundaries. Moreover, ecotones can behorizontal and extend over planar surfaces or verticalwhen localized in the atmosphere or water bodies.  Thisoverlapping inspired us to build a conceptual frameworkthat would foster insitu exploration of CDP. This allowedcharacterizing the area, not only at the ground level butalso by understanding the different vertical layers andboundaries on the distribution of natural elements andpollutants in the soils. This notion of ecologicalboundaries guided the exploration of the site.Discussion with members of the citizen association ACP,highlighted that these ecological boundaries wereoverlapping with a map from the Quebec governmentclassifying soils by degrees of contamination withinCDP. The map shows a satellite view of CDP wherezones are divided into polygon sections, each providinginformation on the name and concentration ofpollutants, and the possible effects of these residualmatters. In addition to this map providing technicalinformation about the site, the ecotones frameworkbecame a tool for understanding the socio-environmental interactions of the site. While the mapshowed CDP's contaminants split into polygons, thenotion of ecotones revealed other boundaries that wouldappear through the exploration of the site: differentpaths generated by the users of the site oscillatingbetween gravel roads and tracks where the grass doesnot grow anymore, the green rehabilitation zonesscattered on the site to allow the vegetation to growback, the campfires where only the waste of late-nightrave parties remain, and finally the railroad, whichillustrates the most significant transition zone of thisunique ecotone. Through this first overview, CDPappears as a space of socio-cultural and biologicaldiversity in constant mutation. From a natural spacetransformed into a rail yard to a half-industrial, half-green public space, and finally, to a space in the processof decontamination, the transition of this landscape isnot only remarkable for the diversity of communities,boundaries, and uses of the space, but also itstransformations through space and time.
While a simple walk in CDP would reveal theaforementioned ecological boundaries, the former use ofCDP as a waste disposal site left traces of which a mapalone cannot give a complete account. As theentanglement of the many elements that compose CDP
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tends to blur what this site is composed of, the primaryapproach of the project consisted of developing artinstallations, unveiling imperceptible elements.
Sensing mutations

Residual invisibilities
Soils are dynamic systems composed of organic matter,living organisms, gases and water. When the amounts ofnaturally occurring elements, such as heavy metals (i.e.,copper, lead, nickel, arsenic), increase abnormally due toexternal, and usually anthropogenic, factors, a pollutionrisk arises.⁹ When elements, not naturally occurring insoils, such as hydrocarbons, are found, the phenomenonis termed contamination.¹⁰ As with heavy metals,excessive levels of these external components can leadto pollution risks and disrupt the natural soil cycles.However, most of the dynamic interactions andtransformations in the soils, even the most concerning,are not easily perceptible to the naked eye. Humanrelations with soils are largely limited to what humansensory organs can detect and interpret. Indeed,perception relies on a combination of the senses. Amongthese, vision, described by Plato as "the noblest of thesenses," dominates as the "most informative" and"associated with the highly valued faculty of reason."¹¹The effectiveness triggered by perception cancontribute to increasing awareness, understanding, andcare for soils. However, how can one foster thesesensations when the soil's mutations are imperceptible?In Thinking with Soils, Material Politics and SocialTheory, Anna Krzywoszynska, Manuel Tironi, MatthewKearnes, Céline Granjou, and Juan Francisco offer socio-environmental and ethico-political ways to approachsoils with a care-oriented analysis inspired by the workof Puig de la Bellacasa. In the book's second chapter,the authors point out that soil conservation ischallenging because soil ”is commonly presented asinvisible, hidden under our feet, and lacking arecognizable 'face.'"¹² Since soils are composed ofmicroscopic elements (living beings, organic matter,minerals, pollutants, etc.), soils' intrinsically animatedand living nature is not always evident to those whoobserve them. Thus, the authors insist that the complexnature of soils and their non-zoomorphic and non-anthropomorphic characteristics make them morevulnerable and, therefore, more at risk of beingneglected and damaged. However, this mixture of non-human entities, whether organic or inorganic, animate orinanimate, possesses their agency and the potential toinfluence and affect systems of which humans are part.This notion relates to what Jeanne Bennett calls "thing-

power", defined as “the curious ability of inanimatethings to animate, to act, to produce effects dramaticand subtle.”¹³
Soils are discrete entities, and pollution is invisible. Insome contexts, and environments, the biotopesometimes contributes to weakening the perception ofpollution. Let us recontextualize this assumption: at firstglance, CDP looks like a site in the process of greenrehabilitation. Since the Canadian Pacific Railwaycompany left the site as a brownfield, species of plants,trees, and animals have begun to reoccupy the site. Thisreoccupation might have paradoxically contributed toblurring the distinction between the past and present ofthe site; that is, a place undergoing green rehabilitationversus a place where pollutants still lie and mutatebeneath the soil. Discussions with the citizenassociation ACP have confirmed these suppositions byrevealing that many of the citizens living next to the sitewere unaware of CDP's pollution. Symphony of theStones emerged in response to these issues. Thisresearch-creation project explores how the activation ofheavy metal pollutants can operate on perception andsenses to engage in a critical dialogue with thecommunities bordering these sites. As part of the seriesof artistic interventions titled Écotones, this installationdraws from practices and interests in active materials,material agency, material forensic and art-sciencepractices and focuses on generating critical discussionswith the riverside communities on the issues related toCDP discussed in the next section of the article. 
Symphony of the Stones: a research-creation casestudy
Symphony of the Stones is a series of urban artinstallations that examine the correlation between theabnormally high presence of heavy metals and magneticresidues in CDP's soils. This first iteration wasdeveloped within the framework of the research-creation thesis, titled the Cycles of Attraction andderives its methodology from geomagnetism—ageosciences subfield specializing in identifying soilpollutants via magnetic fields.¹⁴ The installationreinvestigates this technique to activate heavy metaland magnetic contaminants in CDP's soils that presenthigh responsivity to magnetic fields. The installationfeatures two geometric aluminum sculptures, designedto harmoniously integrate with the landscape,reminiscent of the metallic remnants of CDP's pastindustrial activities (figure 2 and 3). 
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Figure 2. First interactive sculpture exhibited during Écotones at LeChamp des Possibles ©Etienne Massicotte 

Figure 2. Second interactive sculpture exhibited during Écotones atLe Champ des Possibles ©Etienne Massicotte 
The sculptures are flush with the ground and strongenough to be walked on. Using the Quebec Governmentmap indicating soil classification by degrees ofcontamination, these ephemeral sculptures arestrategically placed over highly polluted polygons andtopped with CDP's soils. Concealed within and belowthe sculptures is a kinetic system comprising N45-gradepermanent magnets. These magnets, driven by DCmotors and controlled by a microcontroller (figure 3),

generate magnetic fields that create material tensionsand attractions, activating the magneto- responsiveconstituents of the soils. This includes ferromagneticresidues, construction debris like nails, discardedmunicipal items like beer caps, and variously sized earthclumps. In a metaphorical sense, the installation seeksto visualize the invisible soil transformations. Themovement of the soil creates a subtle yet captivatinganimation aimed at drawing attention to the ground.Concurrently, the installation delves into the acousticproperties of soils and residues. One sculptureintegrates a piezo microphone, connected to aTDA2822M mini audio amplifier and a Bluetoothtransmission system, relaying the audio signal to adiscreetly placed Bluetooth speaker (figure 4). Thissystem captures and amplifies sounds produced fromthe collisions of various materials. By amplifying thesesubtle soil movements, the installation adds an auditorydimension to the ambient sounds of the CDPenvironment. By animating both organic and inorganicresidues and materials from CDP's soils—thoseseemingly inert to casual observation—Symphony of theStones aspires to foster a renewed, sensory connectionbetween humans and soils. The project is informed bythe concept of "active materials" or “kinetic materials.”These materials can react and adapt by changingcolours, textures or events” moving in stimuli such asheat, magnetic fields, or moisture. In Materials ThatMove: Smart Materials, Intelligent Design, Murat Bengisuand Marinella Ferrara explore the potential of severalactive materials features and how their application indesign changes users' relations with everyday objects.Drawing inspiration from Donald Norman, an expert inthe application of cognitive science to design and thetheorist behind emotional design, Bengisu and Ferrarahighlight the potential of active materials to "materializeintangible information that is imperceptible to the humansenses in daily life."¹⁵
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Figure 3. Kinetic system hidden in the sculpture’s shell. The horizontalrods containing the magnets are activated by motors and drivingbelts. © Brice Ammar-Khodja

Figure 4. Close up of the piezo microphone in contact with magneticsoils in motion © Brice Ammar-Khodja
The dynamic created by these objects, and materials,made possible by organic and organic-like movements,might signify the expression of something that isanimated and living, triggering different senses andemotions. Exploring discarded materials, residues andcontaminated soils coming "alive" by their activation,Symphony of the Stones aims to encourage the public tonot only further observe soils but also get closer to theground, carefully observe the different patterns drawnby the materials in motion and haptically engage. Theproject's first iteration showed promising results duringthe Écotones exhibition, where visitors would actuallyget closer to the installation and eventually touch thesoil. The future versions of the installation will put moreemphasis on the haptic aspect. As Puig de la Bellacasapoints out in Matters of Care, haptic promises to developnew forms of knowledge based on attentiveness

through the body's engagement.¹⁶ The knowledge thatthe vision alone, by its distant and detached character,could not reach.
Intrusions, furtivity, and

symbiosis

Making an in situ urban art installation involvesintervening in the environment. The first part of thispaper explained why CDP is a space in constantnegotiation between human and non-humancommunities. In this context, Symphony of the Stonesexplores new ways to engage with the environment andits communities, rather than merely subjecting the siteto a single artist's vision. This approach requiredworking closely with ACP for a deeper understanding ofthe site (see section "Exploring the entanglements").However, as illustrated in the first part of this article,there is no consensus on what CDP is or should be. Outof respect for the site, Symphony of the Stones wasdesigned to neither disrupt nor damage the site'senvironment. In doing so, the installation diverges fromthe traditions of environmental art, especially Land Art,an art movement from the 1960s that showcased open-air artwork—often large-scale installations using naturalelements found on site. Land Art sought to foster adialogue between art and natural environments,underscoring the localized aspects of works nowdisplayed beyond the confines of museums andgalleries. Prominent examples include Robert Smithson'sSpiral Jetty (1970), a 457-meter- long basalt stone dikespiraling counterclockwise over slightly reddish water atthe Rozel Point peninsula on the northeastern shore ofthe Great Salt Lake, or Walter De Maria's The LightningField (1977), a permanent installation of 400 steel polesspread over a mile, designed to attract lightning in adesert plain in Quemado, New Mexico. While sometimesclassified as a form of ecological art, Land Art is notwithout controversy. Sometimes equated as a form ofecological art, Land Art is also controversial. Someinterventions were indeed drastic, leading to artworksthat altered their environments ¹⁷. Since then, myriad artforms have emerged, influenced by the practices ofenvironmental and land art. Some extend their focusbeyond the natural to encompass the built environment,with a growing emphasis on addressing socio-environmental and political challenges linked to the sitesunder consideration. Regrettably, a recurring issue within situ urban or environmental art installations is the gapbetween the discourse of these practices and themethodologies they employ. In her article Le Lourd BilanCarbone de l'Art Contemporain, Gill Gasparina argues
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Figure 5. One of the Symphony of the Stone’s kinetic sculptureexhibited during the exhibition Écotones ©Etienne Massicotte 

Figure 6. Close up to the residues activated by the kinetic magneticsystem © Etienne Massicotte

that many contemporary urban and environmentalinstallations, while raising awareness of ecologicalconcerns, still rely on processes detrimental to theenvironment, such as pollutant technologies, excessiveenergy use, and waste generation.¹⁸ Given theincreasing integration of new technologies and thecreation of custom artworks, the carbon footprint ofcontemporary—and particularly digital—art isundeniable. This highlights the pressing need to furtherevaluate energy consumption and material repurposingin the pursuit of more sustainable artistic practices. 
Symphony of the Stones was conceived with the dualintention of minimizing its ecological and aestheticimpact on CDP. In pursuing this, Symphony of theStones is influenced by what art critic and art historianPatrice Loubier terms “furtive practices.” Furtivepractices are described as “multiple art practices thatinfiltrate the urban landscape through works withoutsigns, not necessarily recognizable as artworks,serendipitously surprising the pedestrian, transformingthem into an incidental observer” (My translation).¹⁹ Incontrast to Land Art, furtive practices do not dominatedue to their scale; instead, they subtly alter detailswithin these environments. Underlying these practicesare a range of artworks whose subtlety setting does notdiminish their political, social, or environmentalsignificance. Drawing inspiration from Danae Stratou’sConcentric (2019), a piece that produces continuousconcentric ripples in Nirox Sculpture Park’s Lake,Symphony of the Stones integrates seamlessly with itssurroundings, invoking elements already present. Thealuminum's polished surfaces help to camouflage thesculptures by mirroring the environment around them.Moreover, the installation is largely enveloped by CDP’ssoils, which are retrieved from the topmost layer usingDIY (Do It Yourself) permanent magnet soil collectors,thus avoiding any digging or excavation. Neither of thetwo sculptures, nor their concealed kinetic systems,needed anchoring or attachment. This adaptabilityensures the installation's portability and ease ofremoval. Such features position Symphony of the Stonesas an artwork that may elude immediate notice, nudgingsite visitors to be more observant of their surroundings.Yet, the installation's auditory aspect offers clues aboutwhere and what to focus on. The initial display of theartwork yielded varying reactions based on CDP'sambience and foot traffic. On certain occasions,passersby might overlook the sculptures entirely, evenwalking over them without pausing. However, when thecontours of these metal forms caught their eye, somewould halt, scrutinize the sculpture more closely, andapproach upon observing the animated soil atop thestructures. During the Écotones outdoor exhibition, the

influx of visitors meant that some remained oblivious tothe sculptures. Nonetheless, those who became awareof them through the animated soil often ventured closer,with a few even interacting directly with the residues bytouching them (figure 5 and 6). 
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After the opening, we organized a reception in a spaceadjacent to CDP, and allowed the installation to remainon site into the evening. Upon our return to disassemblethe installation, the darkness had enveloped CDP, and agroup of night-time explorers had kindled a campfireapproximately a meter away from the sculptures. In spiteof the resonating sounds and the movement of theresidues, this group remained oblivious to theinstallation. By this attempt of creating an installationfurtively within the site, it is hard to evaluate what arethe best conditions for it to be perceived andunderstood in its message but also as a work of art. Aconsideration for future iterations of this installation, andmore generally within the domain of furtive practices,might involve implementing strategies for artistic andcultural mediation for artworks displayed in urbansettings.
Conclusion

This article sketches the premises of a methodologicalframework for research-creation practices that operatesat the scale of urban spaces and more specificallyspaces in the process of rehabilitation. Althoughcontextualized on a specific site in Québec, I hope thatthis contribution will foster new ways of collaborationwith outdoors spaces and hopefully participate in thedebate on urban soil pollution. The CDP’s case study hasdemonstrated that wild urban spaces, brownfields, andany other grey area are places of entanglements andnegotiation between different communities. Amongstthese communities that range from human wanderersand species of plants to toxic residues, different typesof agencies whether positive or negative, might emergeor persist. Against this backdrop, a question emerges:how can artistic endeavors be realized in harmony withthese intricate interconnections? By highlightingpresence of heavy metal pollutants in the soil,Symphony of the Stones opted to harmonize with theCDP. By suggesting new forms of non-intrusivecollaborations with the site and its communities, thisresearch-creation project seeks to activate and increasethe perception of contaminants. In this regard, theproject does not only seek to redraw borders on the site,but rather amplify its already existing aspects. As part ofthe project Écotones, this first iteration is perhaps notimmune from mutating towards a more radical but stillfurtive kind of intervention in the urban landscape.
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