Confined WeathersGraciela Iturbide and Mario Bellatin’s The Bathroom of Frida Kahlo/Demerol without Expiration DateDelfina  Cabrera[image: ]

Weathering at Work
1The images evoked by the word ‘weathering’ rarely refer to interiors.1 They are often accompanied by the belief that weathering must be fought, stopped, or controlled. But perhaps the only successful battles against this pervasive enemy are those that join forces with it. Many artists have understood this and rather than avoiding the supposed evils of weathering, they have copied them, turning the work of unseen powers and the feared passage of time into creative devices. Weathering, in this sense, is at the very heart of art. It dwells inside the work, in its most sheltered intimacy.
2When in 1954 the Mexican painter Diego Rivera decreed that Frida Kahlo’s bathroom should remain locked for fifteen years after his death, he could not foresee that this period would stretch into almost five decades. In 1958, the house where they had lived was turned into [p. 296]Beginning of page 296a museum, but the bathroom was made accessible to the public only in 2005 when the museum invited photographer Graciela Iturbide and writer Mario Bellatin to engage with it. Their excursions resulted in a double-sided book that read The Bathroom of Frida Kahlo, when turned in one direction, and Demerol Without Expiration Date, when turned in the other. The first title corresponds to a series of photographs by Iturbide and the second to a text by Bellatin.2 Both, the photographs and the text, address the work of weathering on one of the most iconic artistic legacies of the twentieth century.
3This book, at first touch, entails an altering gesture, a certain disorder: from the first bourgeois fortress of privacy, the ultimate architectural element, the bathroom, Iturbide and Bellatin extract and expose objects that had been concealed. Frida’s dried corsets, the rusted enema pots, a box of Demerol painkillers, a poster of Stalin warped by humidity, an anatomy chart of intra-uterine life (intact), the metal crutches, the stained hospital gown, an orthopaedic leg leaned against the wall, two stuffed birds, and a turtle are some of those things, now part of the museum’s permanent collection and protected under strict conservation rules. But The Bathroom of Frida Kahlo/Demerol without Expiration Date offers to the eye what the display cases cannot show. Within Iturbide and Bellatin’s book, Kahlo’s ambivalent presence bears witness to this effort and opens up questions about how art, improper bodies, and medicalization mingle, but also the relations between art, the process of weathering, and the art market.3
4After her death, Frida Kahlo was captured in a continuous present. She became an international celebrity, a trademark — licensed by the Frida Kahlo Corporation — and since 2010, her portrait can be found on billions of five hundred Mexican peso banknotes.4 Likewise, [p. 297]Beginning of page 297her personal belongings, including the ones that were found in her bathroom and that allegedly unveil her most guarded secrets, are spectacularly displayed and consumed.5
[image: Figure 1. © Graciela Iturbide,  . Courtesy of the artist.]Figure 1. © Graciela Iturbide, El baño de Frida vii. Courtesy of the artist.

5It could be then inferred that Diego Rivera’s order to board up her bathroom was intended to protect his wife’s intimacy from public view. [p. 298]Beginning of page 298Perhaps, but Iturbide and Bellatin seem to suggest otherwise. Instead of protection, Rivera was seeking exposure, and let weathering do the work. Changes in temperature, humidity, the lack or excess of light, the effects of microorganisms, among other natural agents, subjected the silent dwellers of the bathroom to a series of unpredictable, discrete, and continuous metamorphoses.
6Who would have thought that with this intended closure and deferred opening, one of the fathers of Mexican muralism, the archetype of the committed Latin American artist, from the centre of Coyoacán — the centre of the periphery — would be more than two decades ahead of the pop art icon, Andy Warhol, who packed more than three hundred thousand items of his possessions — clothes, bounced checks, toys, letters, acne medicines, nail clippings, a mummified foot, used condoms — into some six hundred sealed cardboard boxes archived with rigorous compulsion during the last thirteen years of his life?
7Once closed, Frida’s bathroom and Warhol’s Time Capsules, become acephalous laboratories of transformation and contingent interactions. Bacteria, humidity, mould, pests — the villains of art preservation — push the artist out of frame. Iturbide photographs the ragged corsets that once supported Frida’s body and which now hang in the shower, on a rusted nail, on a coat rack. The hospital gown (are the stains on it paint or blood?) is held by a hanger. Three entangled enema hoses come out of the rusted enamel pots. A stuffed turtle whose shell is falling into pieces rises from the bathtub. Stalin, on a bent poster, sinks into it. The placements of the objects have been sensibly orchestrated and the photographer’s attentiveness to the dryness of plastic, the stiffness of leather, the consumed paper and the stained fabric, together with the rather promiscuous arrangements, instead of pointing towards decay and death, infuse a breath of life into the weathered objects that, like the Demerol box, have ‘no expiration date’.
8Literary critic Paola Cortés-Rocca situates Iturbide’s series within the history of still life painting, traditionally relegated to the lowest level in the hierarchy of art genres as it dealt with ‘low forms of life’ — inanimate or non-corporeal objects — and as it took private property as its main subject-matter.6 Accordingly, Iturbide’s photographs transform [p. 299]Beginning of page 299the mundane things of Frida’s bathroom into aesthetic objects, emphasizing in them the articulation between property, exhibition, and gaze:
This articulation that the still life genre stages — a series of objects are exhibited as someone’s property and, in turn, are contemplated as if they could be consumed or appropriated — is transferred to the figure of the artist. In other words: since an institution like the museum is wary of a rusty tin can, an old prosthesis or a worn poster [...], if a series of hoses for making enemas becomes aesthetic material, if they are worthy of occupying the photographic field it is because they once belonged to Frida Kahlo.7

9But also, these photographs of weathered things locked up in ‘the most psychosexually charged room in a building’, as Beatriz Colomina and Mark Wigley name it,8 might be mapping a cartography of desire that does not conform to the canonical image of the painter. Taking Cortés-Rocca insights one step further, it can be said that Iturbide’s disturbing series subtly pay homage to Kahlo’s overlooked naturalezas muertas.[Iturbide, Graciela]
10Undoubtedly, there has always been a question of life or death at stake in the still life genre, and the ways of naming it in different languages and art traditions account for this tension. Instead of the English term ‘still life’ (derived from the Dutch stilleven) that connotes immobility but also survival; Romance languages such as French or Spanish adopted, later in time, the term nature morte, which brings immobility closer to death. Aware of this, Kahlo, who spent much of her life in beds, at hospitals and at home, named one of her naturalezas muertas Naturaleza viva (Living Nature or Nature vivante, 1952), and wrote on a slice of watermelon, in her last painting (a still life), Viva la vida (Long Live Life).
11Kahlo began painting naturalezas muertas at an early age, the first, Charola de amapolas (Tray with Poppies), dating from 1924. Nonetheless, [p. 300]Beginning of page 300as art historian Nancy Deffebach notes, considering the large number of still lifes that Kahlo created over a period of thirty years (more than twenty-five out of a total of one hundred forty-four artworks) few studies have been done on these pieces, which comprise, in addition, many generic transgressions.9 According to Deffebach, this omission is probably due to the fact that ‘Kahlo’s still lifes resist the predominant biographical interpretations that have been applied to her self-portraits’.10 By the same token, the rare analyses devoted to these works disregard their pictorial specificities and privilege instead popular themes of Kahlo’s biography such as her turbulent marriage with Rivera or her physical martyrdom.11
12However, Kahlo’s naturalezas muertas undermine the markers assigned to the artist’s public figure: the betrayed wife, the restless rebel, the sufferer. In these works, the protagonists are the transformative affinities between diverse forms of life, as in the weathering process: in Naturaleza muerta (tondo) (Still Life (Round)), for instance, various vegetables and other species, such as mushrooms and flowers, open up to each other like the sliced squash in the middle, a butterfly, and a moth hovering over them; in Naturaleza viva (1952), a pigeon hatches into a sweet potato while some roots write ‘Living Nature’ on the ground; in Tunas (Prickly Pears, 1938), two half-cut cactus fruits ripe open like an open heart. Iturbide, in her photographical series, echoes the contagious force of these disregarded paintings. She withdraws from the widespread representations of Kahlo and by freeing the artist’s objects from a pre-established meaning, she mobilizes new [p. 301]Beginning of page 301lines of interpretation and interrogates the tragic immobility to which Kahlo’s oeuvre has been subjected since her death.
[image: Figure 2. © Graciela Iturbide,  . Courtesy of the artist.]Figure 2. © Graciela Iturbide, El baño de Frida xiv. Courtesy of the artist.

13At this point, one might suspect a certain archivist drive in The Bathroom of Frida Kahlo, a need to delve into a space where weathering has done its work, and to look for new constellations in what is left. Iturbide acutely reads in the sealed room the construction of a confined weather that would only preserve what matters. Sensitive as he was to the productive architecture of spaces, Rivera decided to make an archival one for Kahlo. He knew, like Warhol, that the archive guarantees the oeuvre’s survival, emptying it of its many mystifications, even of the most resistant of all: the authority of the name of the author.

[p. 302]Beginning of page 302Weathered Names
14Demerol without Expiration Date is the second text that Bellatin wrote about Kahlo — the first, which bears the title of one of the painter’s most celebrated work, Las dos Fridas, tells the story of a writer who has been commissioned by the Mexican Council for Culture and the Arts (a request officially made to Bellatin) to write Kahlo’s biography, and who searches, camera in hand, for a living Frida who is supposed to be working in a Mexican food market.
15Las dos Fridas interrogates the mediations between reality and fiction, as well as the causal relationship between a single author-producer and her corresponding ‘original’ work. This problem is not new to Bellatin, but rather, it traverses all his texts and artistic interventions.12 Demerol without Expiration Date is no exception. In it, Bellatin calls into question the artifices of originality and the figure of the author through another recurrent creative strategy in his writing: the re-utilization of his own texts. Demerol, as we shall see, combines fragments that have already appeared in many of his other books, replicated in such a way that it becomes almost impossible to determine which fragment came first. In this same vein, many of Bellatin’s books are advertised as translations of non-existent texts or biographies of fictional characters that are presented as real ones. In other cases, the characters seem to be replicas of Bellatin himself — like the writer of Flores, who uses an orthopaedic leg — or become the authors of Bellatin’s books, like frida kahlo who, in Demerol, is virtually alive and has painted three artworks (Damas chinas, Salón de belleza and El jardín de la señora murakami) that are indeed novels published by Bellatin in 1995, 1994, and 2000 respectively:
[image: Figure 3. © Archivo Mario Bellatin,  [The Two Fridas]. Image credit: Mario Bellatin.]Figure 3. © Archivo Mario Bellatin, Las dos Fridas [The Two Fridas]. Image credit: Mario Bellatin.

Once a conference was organized where a teacher introduced himself with a singular didactic apparatus. It was an artefact supplied with a screen, through which a sort of film of reality was shown. [...] Suddenly, the screen began to show images, fragments, of the life of the artist frida kahlo, which was precisely [p. 303]Beginning of page 303the theme that had gathered the public that night. The curious thing was that a rather old kahlo was shown, as if she had continued to live after her death. At a certain moment, always through the screen, the image of the Russian leader joseph stalin was seen, placed behind two pewter pots for clysters, and a very old demerol box. The rubber hoses necessary for the enema pots to perform their functions were detached from the receptacles. But the biggest surprise for those present at the conference occurred when three unknown pictorial works were seen through the apparatus. They were entitled Damas chinas, Salón de belleza, and El jardín de la señora murakami.13

16[p. 304]Beginning of page 304During the conference, frida shares with the audience her thoughts on the creative process, shows some of her most renowned works and stresses her constant search for ‘painting without painting’, a phrase that recalls Bellatin’s guiding principle ‘writing without writing’.14 Following the pattern of many proper names in Bellatin’s work, hers is written in lowercase: frida kahlo. The author becomes a common noun and an empty placeholder to be potentially occupied by any other name.15[Kahlo, Frida]
[image: Figure 4. © Graciela Iturbide,  . Courtesy of the artist.]Figure 4. © Graciela Iturbide, El baño de Frida xii. Courtesy of the artist.

17Bellatin, like Iturbide, always delves into what is left, and what might seem a simple cut-and-paste exercise — the replacement of a proper name by another, the repetitions of chunks of text over which the reader stumbles again and again — is a complex weathering process. For instance, the cited fragment of Demerol also appears in an undated manuscript, probably from the same period. It is named after Malcolm Lowry’s famous closing quote from Under the Volcano: ‘Do you like this garden that is yours? Don’t let your children destroy it.’ Bellatin writes:
Once a conference was organized where a teacher introduced himself with a singular didactic apparatus. It was an artefact [p. 305]Beginning of page 305supplied with a screen, through which a sort of film of reality was shown. [...] Suddenly, the screen began to show images, fragments, of the life of the writer mario bellatin, which was precisely the subject that had gathered the public that night. The curious thing was that a rather old bellatin was shown, as if he had continued to live after his death. At a certain moment, always through the apparatus, the covers of three books were seen: Damas chinas, Salón de belleza and El jardín de la señora murakami.16

18And again, in Biografía ilustrada de Mishima, a novel almost immediately following Demerol:
[p. 306]Beginning of page 306[Mishima] is now in an educational institution where a lecture will be given on Yukio Mishima. [...] Suddenly a professor who gives the impression of being Japanese appears in the room. Mishima notices that he brings with him an apparatus through which, once installed, he begins to show a sort of film of reality. The attendees stare at the screen. The first image is of the schoolyard where we are gathered. It is a highly prestigious institution. [...] Mishima stays in the room showing a definite sense of superiority. He looks like a middle-aged man. He wears a military uniform and has no head.17

19The correspondence of the texts is almost perfect, like a piece of tracing paper that reveals the one underneath, we can spot certain silhouettes that coincide, although this coincidence is never fully achieved. As we compare the fragments, we may think at first glance that they are almost the same, but no: Bellatin’s project aims at setting in motion a weathering force capable of eroding any supposed origin or originality of writing. Through overexposure, Bellatin weathers the author’s place in order to show the traces, not of a discourse, but of the movements of an improper body in writing, always in progress, errant, incomplete. In this sense, together with the notions of author and oeuvre, what is also challenged in Demerol is the fiction of the normal, organically whole body (even the textual body). Perhaps this explains why, in his more than forty published books, Bellatin has concentrated on creating worlds of his own, confined weathers that only respond to the fiction that sustains them.

Claustrophilia
20Since his first novel, Efecto invernadero (Greenhouse Effect), which takes place almost exclusively in one room, Bellatin has locked his characters in places of confinement that are somehow makeshift. Sometimes, one could even say that it is the characters who lock themselves in, perhaps as a counterbalance to the history of confinement of non-normative bodies: the transvestite hairdresser whose beauty salon, surrounded by aquariums, becomes a moridero (a place to die); the [p. 307]Beginning of page 307paralytic dog trainer of Perros héroes (Hero Dogs) who never leaves the house, or the deaf and blind twins locked up in the Colonia de Alienados Etchepare, the madhouse-school-asylum of his most recent book, Carta sobre los ciegos para uso de los que ven (Letter on the Blind for the Use of Those Who Can See). In Demerol, frida is locked into a ‘singular didactic apparatus’ or, at least, there is no clear indication that her life (her afterlife), can be detached from this machine.
21For this reason, even if in Demerol, there are rather few direct references to Frida’s bathroom (only the hoses for making enemas, the orthopaedic leg and Stalin’s poster are mentioned in some passages), the text revolves around an atmospheric problem in its most basic sense: how is life possible in a closed space? Such a problem also intrigued Roland Barthes, who references it in his famous 1977 lecture series How to Live Together, which explores the tension between the individual and the common through several confined spaces, such as the monastery, the bourgeois house, the hotel room, or the desert.18 Indeed, Barthes considers the desert to be the archetype of a closed space, precisely because it appears to be an open space, but one from which it is impossible to escape and which denotes, etymologically, extreme solitude (from the Greek eremos and from the Latin eremus: desert, solitary).
22Hence, it is no coincidence that this space becomes the landscape of the last performance of frida in Demerol: while preparing an artistic presentation for a congress on cinema and mysticism to which she had been invited, frida recalled the column prop of Luis Buñuel’s film Simon of the Desert:19
frida remembered that someone had told her that the column of buñuel’s film — a film she had not been able to appreciate in life — was abandoned in the desert. kahlo then set about the task of getting a recent image of the column. As one might imagine, she was not in a position to go personally to the place where the column was, but she asked for a picture of it. Finally, a perfect image arrived. [...] frida kahlo, after admiring it for a few days, had it framed as if it were a religious image. She [p. 308]Beginning of page 308also made a series of saint cards of the column and distributed them among her neighbours. The next day she photographed them one by one holding the saint cards. kahlo pretended that her neighbours were members of a brotherhood that had been created around the lost column. The text that accompanied the photos mentioned that a group of people had decided to flee the city in order to improve their living conditions. On the way to their pilgrimage they found the column from buñuel’s film. These people decided to take this astonishing event as a sign and settled in the column’s surroundings.20

23Bellatin carried out a similar performance himself, using a picture that had been taken by Graciela Iturbide:
I remembered that someone had told me that in the pachuca desert there was still the column from which Luis Buñuel had made his film Simon of the Desert. [...] Simon of the Desert is one of my favourite films and it perfectly fits into the category of cinema and mysticism. In the research I undertook, I found that the photographer Graciela Iturbide had images of the column that she herself had taken. I asked her to give me one as a present and had it framed as a religious picture. I printed out a series of those framed images and I distributed them among my neighbours. [...] Then, I photographed the people to whom I had given the images to pass them off as members of a brotherhood that had been created from the forgotten column.21

24In the desert, the ‘realm of weathering’ par excellence, Demerol goes back to The Bathroom of Frida Kahlo. The survival of works of art, Bellatin and Iturbide suggest, depends not only on its display but on its opening up to a commons. Contrary to the logics of the museum, their archival operations contest aseptic protocols. Theirs is an invitation to a living archive that welcomes time and weather, and shelters what can be shared: ‘Another tenant lives now in your house’, such is the final line of Simon of the Desert. The devil’s daughter speaks it to the son of God. In the column, writes Mario Bellatin, thousands of tenants now live. [p. 309]Beginning of page 309
[image: Figure 5. © Archivo Mario Bellatin,  [The Devotees of the Column]. Image credit: Mario Bellatin.]Figure 5. © Archivo Mario Bellatin, Los devotos de la columna [The Devotees of the Column]. Image credit: Mario Bellatin.
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Life Never Stops Being ViolentA ConversationVajiko  Chachkhiani and Claudia  Peppel[image: ]

1The interview was supposed to take place in Berlin on the occasion of the ICI Workshop On Weathering. However, in the late summer of 2019, Vajiko Chachkhiani received a Villa Aurora fellowship and moved to Los Angeles. Therefore, the interview was conducted online. Vajiko Chachkhiani (born in 1985 in Tbilisi, USSR now Georgia) studied art at the Gerrit Rietveld Academie in Amsterdam and at the Universität der Künste Berlin. Chachkhiani received a DAAD scholarship in 2013 and the ISCP Residency Program in 2016. He was awarded the prestigious 7th Rubens Promotional Award of the Contemporary Art Museum Siegen in 2014. His latest exhibitions include Heavy Metal Honey, Bundeskunsthalle, Bonn (2018), Moment in and out of time, SCAI The Bathhouse gallery, Tokyo (2018), Glass Ghost, Galleria de’Foscherari, Bologna (2019), and Winter which was not there, Gallery Cork, Ireland (2019).
2Claudia Peppel: In the context of the presentation of your work Living Dog Among Dead Lions at the 57th Biennale ‘Viva Arte Viva’ in 2017, you said that setting up this hut was driven by your personal experiences. How did you come up with the idea of reconstructing one of these typical Georgian wooden huts in Venice?
3Vajiko Chachkhiani: It all started with an idea for a film called Heavy Metal Honey, which I could not make at the time. For the film, [p. 290]Beginning of page 290a family would gather in a living room, and eventually it would start to rain inside the room. And then some other things would happen. That was the idea. Then, when we applied for the Georgian Pavilion, I first had a different proposal in mind, but when I saw the space, I thought, ‘ok, maybe it would be cool to have a kind of big sculpture.’ And as my works often deal with history and somehow also psychology, I thought the best thing would be to come up with a house, which has its own history. Then, the idea of the rain came back, and I thought, there should also be rain inside that would deform the interior; the wooden hut in this context is important because it has this authentic aura and also has a very intense wooden smell when it gets wet.
4CP: After a heavy rainfall in 2015, Tbilisi, the capital of Georgia, experienced a torrential flood; the river Vere overflowed its banks and the city’s zoo was also inundated. Nineteen people and more than three hundred animals lost their lives. Because of the flood, several zoo animals experienced an unusual and unexpected freedom, like the white tiger that was eventually shot after assaulting and killing a man. Did this exceptional situation influence the outcome of this work or its title? I have read that you called the flood a mythical event?
5VC: This flood affected me in a profound way. It was really tragic to see a worker eaten by a tiger. And as you mentioned, it was like a mythological encounter. There is no need to write mythologies anymore because they happen on their own. That flood really stayed with me for a long time. And I think unconsciously that could be the reason I brought rain into my work. After the piece, Living Dog Among Dead Lions, I did the solo show in the Bundeskunsthalle in Bonn, which was dedicated to the worker who was eaten by the tiger. It consisted of a different set of sculptural installations called Heavy Metal Honey, which is the same title as the film I mentioned above. The title of the piece I presented in Venice comes from the Bible. In the Old Testament, there is one section where it says that it is better to be a dog and live than a lion and die. When you are alive, you still have the possibilities to do things or change them. You have more potential, essentially.
6CP: The rain pouring down inside the hut inverts our expectations of how weather unfolds: Usually you would seek shelter indoors from pouring rain; here it is the opposite, outside one stays dry and everything remains intact, while inside everything gets wet and is [p. 291]Beginning of page 291slowly rotting. Within this inversion — the outside made inside — there is a moment of irritation. One knows it’s not real, but it convinces you at the moment of the performance. What role does this reversal or inversion of reality play for you? Does the tension within the work arise from the fact that you know it is not real but pretend that it is?
7VC: In my work, I often use open and direct metaphors. And I don’t reflect upon what is fictional vs. what is real because I believe fiction turns into reality, like mythology or stories. When stories refer to real human problems or conflicts, that’s when they have impact. The piece consists of two narrative strands, an outer, where the hut remains inaccessible and untouched, and an inner one, where things change with a lot of dynamics and eventually become deformed. When I developed the idea, I had a couple of things in mind: I was thinking about the way history creates tendencies and affects someone’s psyche and the present-day life. It is generally inscribed in a certain way. The past can deform a person’s interior but you don’t perceive these effects on the exterior. I think mostly we consider the impact of history on society, while we neglect the personal inflictions. On a personal level, you never really know what’s going on. And the piece is a metaphor of that duality of inner and outer narration. What we present to the world vs. how we are feeling on the inside, that’s really a different story. The secret story of a person is the psyche, and in the end, that’s what I’m trying to understand, and what I am really interested in: the psychic life, and the way it is affected by history. It could be political or social.
8CP: Viewers cannot enter or interact, they literally remain outside and can only watch the pouring rain and wait to witness the destruction or state of disintegration. Even though little happens, it is very suspenseful. I felt this suggests an obsessive, almost intrusive kind of observation, which is gazing rather than looking. Slowly, a bond seems to form between an interior that passively sits there, waiting to be destroyed, and the gaze from the outside, demanding to see something. What role do you assign to the audience? Are the viewers an active ingredient merging gaze and destruction into a situation on a greater scale?
9VC: Conceptually I thought of making a classic sculpture, one that you look at but you cannot walk through, a space you observe that refuses entry. Because metaphorically the house stands in for the [p. 292]Beginning of page 292interior of a human being. It is about looking at it from the outside, and yes, I think people really enjoy watching tragic things. They don’t enjoy but are captivated by them. But as long as the tragedy is distant you aren’t pulled in. But when you are involved in a disaster, you don’t want to be observed. I think that is an interesting twist: to be watching while at the same time being immersed. In reality, if you watch the news and a tragic thing happens, that’s a very different thing, but in this case, I wanted people to feel the tension and the subtle violence that happens to the interior, while at the same time the hut is almost sentimental and has this romantic appeal.
10CP: Living Dog Among Dead Lions is a rather process- and time-based work, it is not a finite object. Does it address environmental concerns?
11VC: I did not intend to address any environmental concerns, but somehow the work does. But this was not my intention, it happened independent of me. The work raises these concerns by itself.
12CP: The weathering caused by the artificial rain accelerated a process that would have happened sooner or later without the rain: the hut would have eventually been destroyed ‘by nature’. Why did you want to accelerate this process or make it so vividly perceptible? Can weathering be seen as a neutralizing destiny or as a ‘romantic form of aging’ like ruination, or rather as an act of inscription?
13VC: What I find interesting about rain is that it is romantic. It can make the city very beautiful because of the reflections produced. Especially at night if you have wet streets. But on the other hand, it can also destroy or ruin everything, if there is a flood, for example. And that was the anchor. I have used the motif of water a lot in my work. Because it has this duality that it is beautiful, romantic, and sentimental, but on the other hand, in an instant it can become violent. And it also refers metaphorically to human nature. In the piece, the acceleration of decay adds an important dimension, the idea of the piece is based on the weathering process, without rain, it would be just a hut with just a history. Involving weathering aspects creates the drama of an interior human psyche.
14CP: Weathering therefore adds to and subtracts from the ‘finish’: for example, it takes away colours, destroys the surfaces, but adds [p. 293]Beginning of page 293the finish of the environment.1 In this sense, the rain or what grows out of it re-forms the artwork although it is artificially controlled by the artist. What was the idea behind this process and what did you think the hut would look like at the end of the performance, after six months on display at the Biennale? Many people imagined right from the beginning that moss and mould might grow.
15VC: This piece is somehow a sculpture but at the same time a performative installation. And the role of weather is really important because it makes the work function. It is the inner life of the piece to deform, change, and transform. And that is also my observation of how history works. It is an authentic house, which was inhabited by people for a long time. It was my idea to use this duality of the rain to create romantic ambiance, while at the same time it deforms the interior. The whole idea of the sculpture is that it is performative.
16CP: Atmosphere refers on the one hand to meteorological facts, on the other hand to the characteristics that a space or place radiates and to the immediate perception of these characteristics. In your piece these aspects seem to come together. Any thoughts about these ‘atmospheric’ dimensions?
17VC: Previously, I made a piece called Rite (Dog Days) (2014), which was a kind of heat sculpture, an empty space filled with hot air. The humidity and heat were based on historical data from different geographical sites (two prison sites) and combining them created a corridor, a transitory experience, somehow a rite of passage. This passage was immaterial and intense and through the intensified atmosphere the piece tried to evoke empathy. In Living Dog Among Dead Lions, the atmospheric dimension is also important since the concept of the deformation of the interior stems from this intensified atmosphere.
18CP: Your installation remained not only untouched from the outside and devoid of people but was also closed as if hermetically sealed in a kind of vacuum-packaging. Some of the furniture was actually wrapped in plastic sheeting as if to protect it from too much weathering or destruction. Why? [p. 294]Beginning of page 294
19VC: In houses in the countryside, people normally put plastic sheeting on the furniture and on the ground because they don’t want to wear it out. That’s a very common thing they do there, a kind of preservation and conservation of the interior. Mostly in the living room and the porch. I used it to create more authenticity. That was the idea — to do a replica of what countryside people do in their houses.
20CP: The German artist Hans Haacke once said that weather is a prototypical example of a system of interactive physical components with metaphorical significance, while Susanne Kleine, the curator at Bundeskunsthalle of Heavy Metal Honey, suggested that the permanent rain in the house can be read as a metaphorical condensation of living conditions or traumatic events and their consequences.2 Can you tell me more about the metaphorical impact and about the role the artificial rain plays within this setting? Does it reflect an interplay or continuity of violence and vulnerability?
21VC: The permanent rain is a reflection on nature and of the way life unfolds. Life never stops being violent; it never stops being vulnerable. It is always about motion, about transformation, about dynamics. The artificial rain somehow cleans up the environment, but on the other hand, it also can be violent in excess. But it depends also on the geography: in some places, you don’t have so much rain, or you would like to have rain because there are a lot of fires. In other areas, you have cities with too much rain, and it could cause problems. Metaphorically, it suggests human psychic life is like a process of permanent inner salvation. It always runs. The rain represents the inner dynamics, the way it is in nature, and that history can be really traumatic and deform the interior. That is what the rain does in this piece.[Chachkhiani, Vajiko]

Notes
1. Mohsen Mostafavi and David Leatherbarrow, On Weathering: The Life of Buildings in Time (Cambridge, MA: MIT Press, 1993), p. 64.
 ↵
2. Jack Burnham, ‘Hans Haacke — Wind and Water Sculpture’, in Art in the Land: A Critical Anthology of Environmental Art, ed. by Alan Sonfist (New York: Dutton, 1983), pp. 105–25 (p. 109). Susanne Kleine, ‘Interior and Exterior Spaces’, in Vajiko Chachkhiani: Heavy Metal Honey, ed. by Kunst- und Ausstellungshalle der Bundesrepublik Deutschland (Bonn: Kunst- und Ausstellungshalle der Bundesrepublik Deutschland, 2018), pp. 33–43 (p. 33).
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Weathering WeatherAtmospheric Geographies of the Guiana ShieldYolanda Ariadne  Collins

Introduction
1As the climate changes, so too must our ways of grappling with the interconnectivities that it lays bare. Increasingly, artistic and academic renderings of climate change are demonstrating the need for human beings to rethink, restate, and reshape their connections to their environments.1 A subset of these renderings has turned towards the weather to identify the shared atmospheric and lived experiences it orients and engenders.2 Weather, along with its associated processes of weathering [p. 182]Beginning of page 182and being weathered, which I will explore in its various aspects, is largely taken for granted within scholarship that is most concerned with analysing the spatially differentiated social, cultural, and historical relationship of human beings with their natural environments. The air and the ever-changing atmospheric constellations referred to as weather exist as spaces between physical objects and the human and non-human beings that form the focus of academic analyses within the social sciences.3 A focus on weather, however, may provide a useful window into how these spaces, along with relationships between human and non-human beings and their natural environments, can be examined.
2In line with scholarship that connected the adoption of fossil fuels in the United Kingdom centuries ago to current rising temperatures and melting ice at the earth’s South Pole, I suggest that efforts to rethink human-environment relationships must recognize that ‘climate change is a messy mix-up of time scales’.4 The human-environment relationship is simultaneously immediate and futural, grounded and atmospheric, fluid and embedded. This instability acts as an oppositional counterpart to the dominant depiction of climate change and climate policy as a singular, coherent force being rolled out and differentially manifested in spaces and places around the world, managed through coherent logics and top-down governing approaches.5 Attention to weather, air, and atmosphere in analyses of climate change can challenge these entrenched ways of seeing the world, such as those that bifurcate human beings and nature, while troubling assumptions that enable the dominance of one over the other. This destabilization resonates, for example, with the challenge presented to any ‘culture’ that is resistant to the incorporation of technological objects by its recognition of some more useful and welcome aspects of said objects.6
3[p. 183]Beginning of page 183In what follows, I take natural geographic formations for granted instead of human-imposed borders. I recognize the messy time scales of climate change while challenging the ‘false opposition between the local as immobile or grounded and the global as mobile and ubiquitous’.7 I focus on the term weather(ing), which I define later, in both its geophysical and linguistic registers in the English language. I suggest that one of the possible relationships between weather(ing) and climate change is its operation in, above, through, and on the geological formation called the Guiana Shield, located in the north of the South American continent. In so doing, I tease out its peculiar atmospheric and place-specific qualities. I recognize the interconnectivity of temporalities pointed to by Andreas Malm in Fossil Capital but refrain from advocating for a ‘collapse (of) any notion of distinct space and time’8 as do Astrida Neimanis and Rachel Loewen Walker in their programmatic essay on ‘Weathering’. My arguments do not represent an attempt to retell the stories told about the earth through the natural sciences. On the contrary, I pursue an answer to the question of how paying attention to the English word ‘weather’, in both its noun and verb forms, can make the relationship between geological, biological, and social activities perceptible outside of ongoing global efforts by the social to exploit the resources of the biological and geological. I construct an image of a circular atmosphere, which is locally accessible yet locally unbounded, while pushing back on atmosphere’s traditional limitation of referring to above-ground relations.9 Like Neel Ahuja in her essay on ‘Intimate Atmospheres’, I recognize the atmosphere’s ‘contradictory figuration as a space of geology and life, and a background that forges exchange between social and physical processes’.10 Finally, I limit my reflections on the socio-political aspects of weathering to the two independent countries situated within the Guiana Shield, those of Guyana and Suriname.

[p. 184]Beginning of page 184A Political Ecology of Atmospheres
4Investigations into the relationship between the international political economy and the environment take place within the tradition of political ecology, which explores the detrimental environmental and social effects of the dominant economic system. It does so by integrating methods from ecological anthropology to examine the role culture plays in these dynamics and interactions.11 The discipline of political ecology pays significant attention to the relationship between both current and historical international political economy on one hand, and the environment on the other. It focuses especially on the relationship between capitalist and neoliberal endeavours and the societies supporting them.
5Political ecology has been strongly critiqued for focusing too much on ‘politics’ to the detriment of the ‘ecology’.12 In developing this critique, Andrew P. Vayda and Bradley B. Walters argued in Against Political Ecology that the tendency of self-styled political ecologists to focus on politics in distant view of the environment assumes a direct connection between politics and environmental change that is not always there. Instead, they suggest that connections between politics and environmental change be sought out and proven rather than determined from the outset as a determining factor in that change.13 While the now well-established connection between politics and climate change, as an example of environmental change, already challenges the openness to non-political factors advocated for by Vayda and Walters, I suggest that attention to weather(ing) may form a useful addition to the political ecology framework due to the weather(ing)’s simultaneous reference to the earth’s natural and physical processes of resilience and change, and to atmospheric constellations of nature and climate change. After all, as noted by political ecologist Raymond Bryant (1998), ‘unequal power relations are as likely to be “inscribed” in the air or the water as they are to be “embedded” in the land.’14
6[p. 185]Beginning of page 185‘Weather’ in its noun form is defined by the Merriam-Webster dictionary as ‘the state of the atmosphere with respect to heat or cold, wetness or dryness, calm or storm, clearness or cloudiness; state or vicissitude of life or fortune; and/or disagreeable atmospheric conditions’.15 The verb ‘weather’, on the other hand, is defined as ‘expos[ing] to the open air: subject to the action of the elements; to bear up against and come safely through; weather a storm or crisis; to undergo or endure the action of the elements; and of or relating to the side facing the wind’.16 Naturally, these definitions of the weather and the process of weathering have been operationalized in the academic literature in a variety of ways.
7Christina Sharpe, writing from the perspective of critical race theory, has conceived of the weather in terms of social climates. For her, the weather is ‘the totality of our environments; the weather is the total climate; and that climate is antiblack’.17 Anthropologist Tim Ingold, in arguing for greater recognition of how the world is shaped by weather, challenged the overreliance of some disciplines, among them anthropology, on ‘the hard physicality of the world’ as it is described by archaeologist Bjørnar Olsen quoted by Ingold, for understanding environments.18 He calls into question the manner in which the environment is interpreted and envisaged as a ‘clutter of solid objects’ ignoring the ‘aerial dimension of bodily movement and experience’.19 He asserts that within the efforts to understand how people engage with the things of the world through analyses — by taking into account the agency of people, the agency of objects, or even hybrid people–object agencies — little attention has been paid to air. In a critique fully extendable to the interdisciplinary framework of political ecology,20 Ingold states that this is simply because ‘within the terms of accepted discourse, air is unthinkable’.21
8[p. 186]Beginning of page 186Gender and cultural studies theorists Astrida Neimanis and her co-authors, Jennifer Hamilton and Rachel Loewen Walker, see weathering as useful for conveying how climate change is being felt by people within ‘the ﬂeshy, damp immediacy of our own embodied existences’.22 For them, weathering is ‘a particular way of understanding how bodies, places, and the weather are all inter-implicated in our climate-changing world’.23 The authors argue that weathering ‘describes socially, culturally, politically and materially differentiated bodies in relation to the materiality of place, across a thickness of historical, geological and climatological time’.24 Particularly useful here for political ecology is their recognition that ‘not all bodies weather the same; weathering is a situated phenomenon embedded in social and political worlds’.25
9In a radically different use of the term, architectural theorists Mohsen Mostafavi and David Leatherbarrow focus on the weathering of architecture to explain that weathering is not only a subtraction, insofar it destroys that which was constructed, but that it also has to be recognized as adding certain qualities to the weathered artefact. Weathering, in this productive sense, is a process of ‘unending deterioration’, ‘the continuous metamorphosis of the building itself’.26
10Hence, while furthering engagement with how bodies, places, and the weather are implicated in the climate changing world described by Neimanis and Hamilton and racialized by Sharpe, I join Ingold by looking past the ‘hard physicality’ of world to follow Mostafavi and Leatherbarrow’s recognition of weathering as that which produces and transforms. I interrogate weathering in the Guiana Shield by seeing weathering as:
	Exposing to the open air and subjecting to the action of the elements.
	Becoming deteriorated by excessive exposure to bad weather.[p. 187]Beginning of page 187
	To become prominent or isolated by the decay or disintegration of the surrounding rock.
	The breaking down of rocks, soil, and minerals as well as wood and artificial materials through contact with the Earth’s atmosphere, water, and biological organisms. Weathering occurs in situ, that is, in the same place, with little or no movement, and thus should not be confused with erosion, which involves the movement of rocks and minerals by agents such as water, ice, snow, wind, waves, and gravity and then being transported and deposited in other locations. 27

11And, as I propose in the sections that follow: ‘to influence and generate weather patterns’.

Atmosphere
12The weather is an insufficient signifier of the climate. It is overly mutable and short-lived. The significance of the weather in relation to the climate at any given time needs to be determined by situating its occurrence into averages qualified according to a linear timeline. Neimanis and Loewen Walker look to overcome the different temporalities of longer-term climate and shorter-term weather by collapsing them into a conception of ‘thick time’, seen as ‘a transcorporeal stretching between present, future, and past, that foregrounds a nonchronological durationality’.28 In my analysis of how the Guiana Shield weathers, however, I will retain temporal distinctions and adhere to what might appear to them a rather conventional linear conception of time. I do this because my effort to facilitate dialogue between the social scientific discipline of political ecology and the interdisciplinary concept of weathering requires that the potential for the attribution of responsibility be maintained. Hence, in order for connections to be made cross-temporally and for the responsibility of these actions to be attributed to specific actors operating in particular times and places, the maintenance of the distinctions embedded in linear time [p. 188]Beginning of page 188is paramount. Overall then, I suggest that focusing on the weather and processes of weathering has the potential to bring particular places like the Guiana Shield into view, situating them in the geographic coordinate system of linear latitudinal and longitudinal spatial geographies, much like observations of the weather within climate models, through the ordinary linearity of time that retains its capacity for representing connections between the past and the present. It is through these interactions that atmospheres emerge.

How the Guiana Shield Was Weathered
From sufficient altitude, the Shield resembles an old weathered island surrounded by flat Tertiary and Quaternary sediments.29

13Politically, the region known as the Guiana Shield is governed by six states including Colombia, Venezuela, Guyana, Suriname, French Guiana, and Brazil.30 Geologically, however, the Guiana Shield is known to be a formation that has been stable in geological terms, unaffected by mountain building activity for a thousand million years. A massif of hard Proterozoic rocks, the Shield can mostly be found between the Orinoco and Amazon river basins. Its parental rocks are low in mineral content but are susceptible to high rates of weathering, resulting in poor to very poor nutrient content.31 This, in turn, results in low nutrient soil since ‘[s]oil is the layer of weathered material overlying bedrock’ that then goes on to support plant life.32
14The gradual weathering undergone by the Guiana Shield is captured in contemporary art theorist Amelia Groom’s evocative description of the process of fragmentation:[p. 189]Beginning of page 189
Pieces of rock keep multiplying through further breakage, with their insides becoming new outsides. They gradually leave more of themselves behind, acquiring the edges that suggest autonomy and self-containment while moving always into pluralized partiality, via loss, until the undecidable moment where they become sand, the granular representation of time itself.33

15Through the slow process of loss, multiplication, and transformation, the Guiana Shield has been weathered over millions of years, as it continuously has been shaped by interactions with the elements. Yet the Guiana Shield is representative of weathering not only in terms of the destruction of rock. It also weathers in ways not captured in the literary meaning of the term. The Shield influences weather, as I will show later.
16The hard rocks of the Guiana Shield weather as they are subjected to the natural forces they encounter daily, such as heat, rain, water, and wind. The rocks are weathered by weather in combination with plants and minute organisms. On a daily basis, rocks are exposed to sunlight, which heats them intensely. They then cool down over the course of the night. These daily fluctuations in temperature ensure that, during the day, rocks expand and, during the night, they contract. Despite the fact that these expansions and contractions are hardly noticeable to human observers, their repeated occurrence over hundreds and thousands of years take their toll, as rock particles weaken over time.34
17Water also helps in the work of weathering since porous, multi-cracked rock absorbs more moisture, while solid rocks absorb less. The repeated action of wetting and drying rock also wears down the internal adhesion of the rocks. Water, in particular, contributes to the weathering of rocks because it carries with itself gases from the atmosphere, such as carbon dioxide, which may have been produced by the burning of fuel or the oxidation of various substances. Through water, these gases are put into direct contact with the rocks. The water carrying these gases has a more significant impact on the weathering of rocks than in the case of water in which these gases are not present.
18[p. 190]Beginning of page 190Plant and fungi species also weather rocks as lichens colonize even the smoothest of rocks. Wind carries spores of lichens into microscopic cracks, and/or the rain carries them as they stick together on the surface of rocks. As they germinate, they become firmly lodged in the rocks. Drawing on the moisture they are able to absorb from the rocks, they eventually corrode the rock’s surface and widen the cracks that develop there. Grains of sand and dust brought by the wind or water more easily adhere to rock that had been corroded, filling the cracks. Tree roots also cause rock particles to break down, and eventually dust accumulates to such an extent that soil appears, necessary for the growth of further vegetation. The seeds of these plants also fall, through wind and rain, into the cracks and dust in spaces between lichen colonies that are situated on the rocks, eventually germinating.35
19Vegetation eventually smothers the lichens working their way down into the cracks of the rock, corroding the surface of the rock further. As cracks widen and more dust gathers, along with the remains of dead grass and their roots, a place emerges where shrubs and trees and larger types of vegetation can take root. As they grow, their roots act as wedges, further widening the cracks in the rock. The natural forces of heat, frost, dew, and water affect the internal cohesion of the rock. But further, they help other forces of nature to interact with the rock.36 As Vladimir A. Obruchev notes, ‘from a rock subjected to weathering, the rain washes away liberated grains.’37 He continues, ‘The rain, as it collects in grooves, slowly wears away nicks in the rock. The wind, on the other hand, acts to disperse liberated sand and dust particles and carries them away.’38 Yet, it is as a result of this process through which the Shield is physically weathered that the Shield is, in turn, able to generate weather itself, as I describe in what follows.
[image: Figure 1. Weathered Rock and Emerging Vegetation in Kaieteur National Park, Guyana,
            2010. Photo credit: Oronde Drakes.]Figure 1. Weathered Rock and Emerging Vegetation in Kaieteur National Park, Guyana, 2010. Photo credit: Oronde Drakes.


How the Guiana Shield Weathers
20The Guiana Shield generates and influences the formation of weather patterns through its hydrological function, a role that impacts the well-[p. 191]Beginning of page 191being of the wider Amazon basin, one of the few relatively intact forest ecosystems on Earth.39 The weathering of rock over millennia generated the soil of the Guiana Shield as ‘granular representations of time’40 within which tropical rainforest was able to take root. The rainforest that emerged is remarkable in abundance, diversity, and rate of botanical endemism.41
21[p. 192]Beginning of page 192Focusing on the weather understood as exposure to air and the elements calls to mind a hierarchy between the weather and that being weathered, between that which is above ground and that which is grounded. This hierarchical, layered approach to weathering is downward facing yet expansive. Hence, although the Shield was formed, in part, through this downward facing weathering relationship, its vegetation also produces weather in a manner that signals a reverse upward approach to influencing weather. Their combination is, hence, a circular relationship of different manifestations of weather(ing).
22Allan K. Gibbs and Christopher Norman Barron, authors of one of the few academic texts on the geology of the Guiana Shield, refer unwittingly to the unidirectional nature of the forests as they quote an anonymous geologist:
[image: Figure 2. Cracks of Light in the Forests of Brownsberg Nature Park, Suriname, 2014.
            Photo by author.]Figure 2. Cracks of Light in the Forests of Brownsberg Nature Park, Suriname, 2014. Photo by author.

The close-pressing trees, large and small, instinctively draw one’s gaze upward, looking for light. But the crown of the forest, 30–40m above, forms a dense canopy. Only where a forest giant has finally given up the struggle and fallen, dragging down its neighbours in a long roar of sound, only then is there a chance of seeing clear sky, and a place for the geologist to read his [sic] instruments without much difficulty, or to eat his sandwiches beside one of the clear streams that he may be fortunate enough to find.42

23Forests, by and large, stand upright. As the above-quoted geologist looking for a place to read his instrument finds in the forests of the Guiana Shield, trees grow upward, standing so densely together that the search for cracks of light coming through their overlapping canopies may prove futile. For the single human standing in these forests, the forests are giants, forcing her to gaze upward to see the sky beyond their canopies. While rooted in the soil, forests continually mediate with air, negotiating between the creation and absorption of oxygen and carbon dioxide. Forests are fuelled and nurtured within the vertical space between air and land, remaining horizontally stationary but vertically unconstrained, except perhaps by other trees competing with each other and with the human within them for access to the sun’s light.
[image: Figure 3. A View of Dense Canopy from a Mountain, Mahdia, Guyana, 2014. Photo by
            author.]Figure 3. A View of Dense Canopy from a Mountain, Mahdia, Guyana, 2014. Photo by author.

24[p. 193]Beginning of page 193The verticality of the forests as they move from soil to atmosphere is more than just visible. Emerging vertically from weathered rock, the forests of the Guiana Shield also influences weather. The forests of the Guiana Shield are guardians of the water cycle of the South American continent.43 As hydrologist Isabella Bovolo described: [p. 194]Beginning of page 194
[D]eforesting less than a third of the Guiana Shield, in areas currently under threat from mining, logging, and agricultural activities, could result in significant changes in the water cycle across the continent. This includes large variations in temperature and precipitation affecting areas 4000 km away, impacting ecosystems and economies, with consequences for society.44

25Land-use change in the Guiana Shield, ‘even if small in spatial scale, but occurring in particularly sensitive hot-spots, can alter the flow of atmospheric rivers, with large consequences’.45 A focus on the cycles of weather shows that because the Guiana Shield is vulnerable to immense pressure from extractive activity on and within it, its ability to prevent and magnify further climatic changes is reduced.
26With the unidirectional connections of geology and atmospheres now outlined, I now turn towards situating these interactions in relation to the actions of the states, people, and colonial histories that magnify and are magnified by these dynamics.

[p. 195]Beginning of page 195Above and Below Ground 
27Political geographers Adam Bobbette and Amy Donovan point out that the classical conception of geopolitics saw the concept of the state as a spatial configuration on the surface of the earth, with the political dramas of sovereign territories playing out across these territorial surfaces. Bobbette and Donovan highlight that critical geopolitics have since challenged this framework. Political geographers, they explain, such as Bruce Braun, Stuart Elden, and Gavin Bridge, have since thickened the horizontal and classical spatial understanding of the state by demonstrating how territory claimed by the state is constituted vertically, showing how ‘the depth of political processes extend into and through the geos’.46 I take this further, however, by considering also how the state and its territorialization also has effects that go from the surface to the atmosphere.
28Claims made by states on subsoil and biological life point to the need for a vertical, perhaps layered, approach to understanding territory. Similarly, I argue, these claims should be recognized as continuing upward past the canopies of trees to include the unrelentingly spatially unbounded atmosphere, especially within the effort to rethink the human-environment relation in view of climate change. States and their claims on land, life, and atmospheres also have a key role in discussions of the geological and linguistic registers of weathering. This is because the process of creating the states that now support the authority with which the governments of Guyana and Suriname are able to manage sections of the Guiana Shield (including those ‘particularly sensitive hotspots’ outlined by Bovolo)47 was made possible through approximately five hundred years of colonialism.48 This colonial experience went hand in hand with the development and expansion of geology as a science. I describe this experience in the following section.

[p. 196]Beginning of page 196Colonial Geology
29Since the discovery of the land that became Guyana and Suriname, in the late fifteenth century to the early sixteenth century, the people residing on the Guiana Shield have weathered colonial histories and continue, despite the granting of independence in 1966 and 1975, respectively, to endure postcolonial injustices. It is through this colonial experience that the population of Guyana and Suriname came to include non-indigenous groups. The people now residing on the Guiana Shield and within its forests interact with, magnify, and live with the natural and social weathering processes of the Shield.
30As ‘(in)human geographer’ Kathryn Yusoff explains, geology is part and parcel of processes of racialization, by no means innocent with respect to the histories of colonialism, slavery, and environmental devastation that rely upon it.49 This was also partly demonstrated in Gibbs and Barron’s The Geology of the Guiana Shield cited earlier.50 Now, almost three decades past its publication date, a re-reading of this book brings into view the way geology, lauded as a noble but unrewarding calling, sweeps aside or even propagates the colonial encounter.
31Gibbs and Barron traced geology, recognized as a science in the beginning of the nineteenth century, back to the demand for finding mineral deposits in pre-historic times. Gibbs and Barron note that Alexander von Humboldt ascended the Orinoco in 1800 and discovered the Cassiquiare Canal, ‘linking it with the Negro and hence with the Amazon’.51 The authors describe him as ‘truly an example for his present-day successors, and also an example of the many European and North American geologists who gave up the comforts of homes and universities to demonstrate by example the internationality of geology’.52 In recognizing the geological contributions of Venezuelan nationals in mapping the Venezuelan Amazon, they further describe early gold exploration in Guyana by Dutch mining engineers and [p. 197]Beginning of page 197John Harrison, who discovered Guyana’s bauxite deposits. They continued by describing how geological mapping of the then ‘colony’ of Guyana was tied to the search for base metals. According to Gibbs and Barron, Harrison published ‘many papers on the geology of the country, the weathering of its rocks, and finally the miner’s bible, “The Geology of the Goldfields of British Guyana”, in 1908’.53
32Notably, Gibbs and Barron draw attention to the fact that, as they put it, the ‘Guyanaization of the survey of Guyana’s mineral deposits started in 1959, and the first Guyanese director, Dr. S. Singh, was appointed in 1966’, the year of Guyana’s independence. They continue by explicitly tying geological knowledge to mining, stating that ‘Guyana’s principal gold deposits was published as “Bulletin 38” by Ronald McDonald’, who they describe as an experienced Canadian economic geologist. This Bulletin was instrumental for summarizing the significant data on dozens of old gold mines and workings. It still represents, according to Gibbs and Barron, the ‘“sourcebook” of prospective mining companies’. On the Surinamese side, which receives substantially less attention in this part of their elaboration, the authors write that ‘the “grand old man” of Surinamese geology was undoubtedly IJzerman’. In addition, they recognize that aid in mapping Suriname was provided by Dr. Prem and his team in the Netherlands, Suriname’s colonial masters. Gibbs and Barron then tie the development of geological maps and surveys to the large bauxite industry that subsequently developed in Suriname, along with its hydroelectric scheme and ‘helpful’ petroleum industry.54
33These developments of geology as a science operationalized, in part, within colonial Guyana and Suriname went hand in hand with the exploitative practices that defined slavery, indentureship, and colonialism in these two countries. These exploitative practices were enacted upon populations who simultaneously weathered them and came to influence the weather in turn, as I will detail next.

[p. 198]Beginning of page 198The People Who Weather(ed)
34The circumstances of forest-dwelling communities in Guyana and Suriname are particularly reflective of the circular nature of weathering, as in withstanding oppressive conditions, and in influencing and generating weather patterns. The indigenous inhabitants of the forests of the Guiana Shield were diverse, spread over at least nine different tribes in Guyana alone. They lived in ways that were considerate of the natural environment but that did not conform to utopian ideas of a harmonious and conflict-free life. Over time, however, as these communities were confronted by European colonizers, they were forced to move away from the Shield’s coastal areas. They took up residence deeper in the forests as conflicts with the newcomers arose and escalated. Over the following centuries, the colonizers relocated comparatively vast numbers of people from Africa, Asia, and Europe to work on the plantations they had developed on the coasts.
35Those brought to these lands to work forcibly or under exploitative conditions also found ways of rebelling. The maroon communities of Suriname exemplify this rebellion.55 Maroon communities were established within the rainforests of the Guiana Shield. They are the descendants of formerly enslaved Africans who were brought to labour on the coastal plantations and managed to escape. They fled to the forests and learned how to survive in them partly from the indigenous communities already living there. This escape was by no means peaceful. Wars were frequently waged against the emerging maroon communities whose members made it their mission to attack plantations and to liberate other enslaved people. In the 1760s, peace treaties were signed between the colonizers and the maroon communities, allowing the latter to live autonomously in the forests, prohibiting future [p. 199]Beginning of page 199settlers from molesting them, and compelling them to respect the customary laws they had established.56 Maroon communities in Suriname can be said to have weathered forced relocation to unfamiliar lands, attempts to subjugate them to horrific slave systems, and the challenges that came with establishing new, cohesive communities within the forests.
36However, Suriname’s independence in 1975 did not see maroon and indigenous rights included in the constitution of the new Surinamese state. Indigenous communities had also gained autonomy through peace treaties with the Dutch colonizers. As a result of Suriname’s independence, the new Surinamese state claimed and continues to claim the land on which maroon and indigenous communities reside, along with the resources above and beneath that land. Some of the maroon communities were further disadvantaged when a few years prior to the state’s independence, a hydropower dam was built by the colonial government. The dam, intended to provide cheap electricity for the industry that intentionally weathered rock by ‘multiplying its insides’57 in the successful search for bauxite, forced the relocation of some maroon communities to land near a modern-day nature conservation park. Again, in unfamiliar environments, those maroon community members turned towards the industry that had magnified their disadvantage, joining the effort to ‘multiply the insides of rock’58 but this time in search of gold. Now, gold mining, known to be the largest driver of deforestation in both Guyana and Suriname, and the related issue of land rights, demonstrate the manner in which these communities both weather (rock) and are weathered (by political climates) cumulatively throughout their lives in the forests of the Guiana Shield. Even Suriname’s independent government has recognized the legacy of previous injustices carried out against these maroon communities in granting miners from the communities the right to continue mining for gold within the nearby conservation park. The state government, too, recognizes that these communities also face the challenge of finding [p. 200]Beginning of page 200land for gold mining due to the fact that they are often expelled from lands when large-scale mining concessions are granted by the state government.59
[image: Figure 4. Gold Mining Operations taking place near Brownsweg, Suriname, 2014. Photo
            by author.]Figure 4. Gold Mining Operations taking place near Brownsweg, Suriname, 2014. Photo by author.

37In Guyana, the development of maroon communities was limited because some indigenous communities worked with the colonizers to stop enslaved Africans from seeking refuge in the forests. Nonetheless, complications around access to the land remain. While indigenous communities in Guyana benefit from the Amerindian Act, which serves as the legal basis on which the right to the land of Amerindian communities is established, the efficacy of the act is challenged by an organization that represents indigenous people in Guyana. An analysis carried out by this organization, called the Amerindian Peoples Association, stated that the discriminatory norms rooted in Guyana’s colonial period continue to be manifested in the Guyana’s national legal framework. These norms support the idea that all the land not [p. 201]Beginning of page 201privately titled land in the country, and hence the sub- and above- soil, is solely the domain of the state.60
38In reference to circumstances similar to those earlier described for the case of Suriname, the report described that once the British colonial power seized control of the country from the Dutch in the nineteenth century, the rights to the lands of indigenous people were annulled. The power to determine the use of the land, and to pass the previously mentioned Amerindian Act, passed to the state government, which now grants forestry and mining concessions in the areas considered customary lands by the Amerindians. In their efforts to weather the vicissitudes of their lives in the forests, communities based there use the materials in the forests around them in ways that contribute to the problem of climate change.
39In 2014, I conducted fieldwork in Guyana and Suriname on forest conservation initiatives taking place there. Eddy, a community member of a relocated maroon community in Suriname, explained how the communities use the above- and below-ground resources to which they have access to survive.61 In these and other ways, people residing on the Guiana Shield engage in racialized economic relations that cause the Shield to be weathered and to influence weather. They are important elements in any effort to rethink the situated and layered human-environment relationship within the larger framework of global climate change. The circumstances of forest communities demonstrate how actions that took place in the colonial past continue to impact the climate-changing present and future, multiplying vulnerabilities they faced for centuries through the atmosphere to the rest of the earth. The communities exemplify particularly well the recognition [p. 202]Beginning of page 202by Neimanis and Hamilton that not all bodies weather the same.62 Moreover, the differentiated weathering of bodies in the Guiana Shield go on to influence social weather patterns in other parts of the globe, as I detail next.

Socially Differentiated Weathering 
40Just as continental weather patterns are influenced by the forests of the Guiana Shield, so are social weather patterns influenced by the events taking place there. This is demonstrated in how the system of socially differentiated and racialized weathering of the bodies populating the Shield went on to influence social climates around the world. This influence becomes visible once it is situated within the spatial and social geographies of the dominant capitalist system.
41The coloniality of power, as defined by sociologist Anibal Quijano in Coloniality of Power and Eurocentrism in Latin America, connects these colonial histories with the creation and institutionalization of race and global capitalism. Quijano traces how capital became the organizing principle or axis around which all other social relations took shape in the Americas, of which the Guiana Shield is a part.63 Hence, as capitalism expanded and deepened, so did constructions of race as fundamental to the structuring of social and economic relations. The exclusive control of the circulation of resources produced in the Americas by people categorized as ‘Whites’, went hand in hand with the concentration of the commodification of the labour force for ‘White’ workers. This constellation meant that capital:
[A]s a specific social relation, could be concentrated in the geographic region that then received the name of Europe. So Europe or, more specifically, Western Europe emerged as a new historical entity and identity and as the central place of the new pattern of world-Eurocentered colonial/modern capitalist power.64

42[p. 203]Beginning of page 203These racialized dynamics played an instrumental role in the emergence of modern Guyana and Suriname. As I previously wrote of the racialized distribution of labour in Guyana, colonial racial structuring meant that white planters headed the social order with the support of the colonial authorities, controlling most of the land and capital. Chinese and Portuguese groups in Guyana, after being freed from laws that prevented them from acquiring land, became smallholders who practiced market gardening that led to their eminence in trade and commerce. Villages established by formerly enslaved people worked as seasonal labour on the plantations while living on lands considered marginal to the colonial authorities. East Indian descendants laboured on the plantations year-round, while Amerindians continued to live in and to depend on the forests in the interior locations of the country. In the nineteenth century, a black, middle class developed and came to dominate the urban areas while East Indians populated some rural areas, farming rice on land that the colonial masters granted them. Some of the descendants of the formerly enslaved, as previously described, turned to gold mining in the forest areas.65
43In the productive and generative sense in which I conceptualize weathering, the Guiana Shield can be seen to have had a similar atmospheric effect of structuring racialized capital relations within the emergent system of world capitalism. These racialized relations are situated in but not limited to the spatial geographies of the Guiana Shield.
44As I also wrote of Suriname’s racialized division of labour, Creoles, as the descendants of formerly enslaved people are called in Suriname, began to dominate Suriname’s political scene. Maroon communities remained suspicious of Creole dominance, having been sceptical of the granting of Suriname’s independence since they had by then developed an amicable relationship with the colonizers with whom their ancestors had signed peace agreements. While racialized economic separations in Suriname diminished somewhat on the coast where most of the population lives, they remain strong in the forests where some maroon communities have established dominance in gold mining and [p. 204]Beginning of page 204indigenous communities opt largely to work towards maintaining their subsistence practices.66
45This racialized system of categorizing labour that became fundamental to the development of capitalism originated in the Americas, eventually becoming institutionalized in the dominant global capitalist system.67 In his particular representation of a temporal schism, Quijano explained that ‘[t]he relations between European and non-Europeans suffered a temporal alteration: all non-Europe belonged to the past, and so it was possible to think about relations between them in an evolutionary perspective’.68 This resulted in an evolutionary perspective according to which all-non Europeans could be situated along a historical chain in comparison to Europeans, ranging from, ‘primitive’ to ‘civilized’, from ‘irrational’ to ‘rational’, from ‘traditional’ to ‘modern’, from ‘magic-mythic’ to ‘scientific’, en route to eventual Europeanization and modernization.69 Hence, these temporal alterations, cemented in part in Guyana and Suriname, continue to linger in the modes of production and exploitation characteristic of current capitalist orders.

Atmospheric Geographies 
46Man-made or not, weathering plays a fundamental role in the potential of the Guiana Shield to affect both physical and social weather patterns. The weathering and fragmentation of the Guiana Shield unearths gold, diamonds, and oil beneath the soil; and has the now familiar, double-edged effect of increasing carbon in the atmosphere through the burning of fossil fuels to sustain the mechanized aspects of these activities. The production of certain commodities, like gold and bauxite, is made possible through the intentional, human-induced weathering of rock and soil. Forests and other vegetation become the victims of economic activity that cause weathering as they are cleared to access these timeworn minerals beneath the soil. This weathering then goes on to affect the weather by reducing the capacity of forests [p. 205]Beginning of page 205in the area to maintain the Amazon’s hydrological function. Oil, also produced in Guyana and Suriname, is especially notable in how it goes on to magnify these weathering dynamics, leading directly to increased carbon in the atmosphere that, completing the loop, increases the potential to rainfall infused with atmospheric gases to speed up the weathering of rock, as previously described, and to speed up the slow process of weathering rock.
47Racialized social climates70 are also bound up in biophysical process of weathering, as racialized, colonial, and capitalist relations established and schematized in the Guiana Shield went on to inform and support the dominance of capitalist relations on a global scale. I hope to have demonstrated that reimagining human-environment relations by focusing on weather and the process of weather(ing) can bring into view the circular manner through which activities and relations taking place across linear time and space affect each other and shape particular places. This attention to weather and weathering has shown that it is possible to bring different geological, biological, and social activities, as well as different disciplinary insights into sustained and critical dialogue with each other outside of attempts of one to exploit the other. This endeavour, undertaken by exploring how weather and processes of weathering culminate in the climate changing social and ecological atmosphere, arrives at the somewhat unsurprising conclusion: What goes up must come down.
48Nevertheless, with ‘weathering’ representing form, function, and activity, I posit that attention to the weather might be a useful complementary addition to political ecology frameworks. Weathering represents a useful prompt for urging political ecologists to refocus on the iterative and ongoing interaction between the natural environment and the social, potentially balancing the framework’s current social leaning to the detriment of the physical, a critique to which the discipline has found itself susceptible. Weathering can remind political ecologists that it is possible to interrogate human-environment relationships without overlooking or over-relying on the social or upon the capitalist, economic factors that are often the source of their ire.
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Blurb
Weathering is atmospheric, geological, temporal, transformative. It implies exposure to the elements and processes of wearing down, disintegration, or accrued patina. Weathering can also denote the ways in which subjects and objects resist and pass through storms and adversity. This volume contemplates weathering across many fields and disciplines; its contributions examine various surfaces, environments, scales, temporalities, and vulnerabilities. What does it mean to weather or withstand? Who or what is able to pass through safely? What is lost or gained in the process?


Weathering the AfterlifeThe Meteorological Psychology of Dante’s CommediaNicolò  Crisafi[image: ] and Manuele  Gragnolati[image: ]

1In this essay, we investigate the meteorological psychology of Dante’s Commedia, which we define as the way in which human subjectivity is expressed and constituted in its exposure to weather phenomena.1 Weathering provides us with a guiding thread to study this relation in a twofold way. First, we take weathering in the strict etymological sense of the word, as an action associated with the weather, such as rain, wind, and snow. In Dante’s representation of Hell, Purgatory, and Heaven, these weather phenomena affect the dead exposed to the elements, for example, with the aim of punishing them, transforming them spiritually, or rewarding them. The second meaning of weathering that we bring to this analysis is more conceptual, as a notion belonging to a special class of words called enantiosemic. Enantiosemic words, sometimes called Janus words and named for their ability to look in two directions at once, bind together opposite connotations. As Christoph Holzhey explains in his chapter in this volume, the term ‘weathering’ is a complex case of enantiosemy. On the one hand, it can be used to express the action of wearing something [p. 64]Beginning of page 64down, as well as the opposite action of resisting wear. On the other hand, the word can be used to describe processes that are detrimental but also for those that are beneficial.2 In what follows, we interrogate the different dimensions of the concept of weathering and trace and track their relations to the meteorological psychology of the Commedia. As we will see, in the three realms of Dante’s afterlife, the dead weather in different ways: the damned of the Inferno experience their punishments with helplessness and sometimes defiance; the purging souls of Purgatorio are shielded from adverse weather and progressively learn to embrace their vulnerability; and the blessed of Paradiso are exposed to an unexpectedly extreme environment but fully open to it.
A note on weathering and medieval meteorology
2Any discussion of weathering that occurs outside of the English language must contend with the fact that the word is arguably untranslatable: no direct translation of the term ‘weathering’, in a Romance language, does justice to the distinctive enantiosemy of wearing down and resisting wear that we have highlighted above. Moreover, Italian does not have a word exclusively dedicated to the weather but must make do with the polysemous word ‘tempo’. It is a fascinating word in its own right. Similarly to the French ‘temps’, the Spanish ‘tiempo’, and the Portuguese ‘tempo’, Italian ‘tempo’ accommodates three main meanings into one term: firstly, it refers to ‘il tempo che fa’, the weather; secondly, it connotes ‘il tempo che passa’, time; and thirdly, ‘il tempo dei verbi’, the tense of verbs, the temporality of an action.3 It is perhaps by attending to these three meanings simultaneously that one can access the connotations of the English term, ‘weathering’, as the action [p. 65]Beginning of page 65or process by which the weather wears something down and affects it with change over time.
3 The definition of weather as that which produces change was central to medieval meteorology. In Dante’s time, the discipline was largely informed by Aristotle’s Meteorology, a treatise that Dante mentions twice in the Quaestio de aqua et terra (14 and 83) and that circulated in two Latin translations as well as through the mediation of influential scholastic commentaries such as those by Albert the Great (c. 1200–1280) and Thomas Aquinas (1225–1274).4 Meteorology was understood as part of natural philosophy, the branch of knowledge that studied ‘things of Nature’, which are characterized by the fact that they ‘move and change’.5 Aristotle’s Meteorology followed his other works on change in general (Physics), the movements of the stars and heavens (On the Heavens), and change undergone by matter on Earth (Generation and Corruption). The area of Aristotelian meteorology in the Middle Ages included ‘all the transient phenomena which are caused by the action of Heat and Cold and which involve […] the transformation of the “simple bodies” [i.e., the elements earth, water, air, and fire] one into another’.6 Aristotle and his medieval commentators studied a wider range of phenomena than modern meteorology, focussing on the so-called ‘sublunary’ world in its entirety, from the [p. 66]Beginning of page 66surface of the Earth and its atmosphere to the sphere of the Moon. As such, meteorology investigated celestial bodies that are now considered part of astronomy (such as the Milky Way, comets, shooting stars and meteors) as well as the weather phenomena of the lower atmosphere that are more readily associated with modern meteorology (such as the formation and transformation of clouds, rain, mist, dew, frost, snow, and hail through such processes as evaporation and condensation). Most importantly for our purposes, meteorology was concerned with weather as an agent of environmental change. It discussed, for instance, the ways in which the formation of rivers and their exsiccation can gradually transform the geological configuration of their environment through phenomena that modern geology identifies with erosion, rising sea levels, desertification, and emersion of land masses.7 This corruptibility of the Earth, its inherent exposure to wear and tear, was the defining characteristic of the entire ‘sublunary’ world. For Aristotle and his medieval commentators, then, weather was always already weathering: a process whereby atmospheric phenomena arise and affect the world.

A frozen Inferno
4Writing within this framework, Dante is interested in the weather mainly insofar as it affects human beings. Whereas in his other works such as Convivio, De vulgari eloquentia, and Monarchia this anthropocentric interest focuses primarily on the effects of local climates and earthly temporality on laws, customs, and language,8 the Commedia — in line with its existential and moral focus — delves deeper into the relation between the elements and human subjectivity. Dante’s [p. 67]Beginning of page 67eschatological poem does so by dramatizing different modes in which the shades of the dead relate to the atmospheric phenomena, affecting them in the three very different realms of the afterlife. How do the souls relate to this force? Do they defy it, avoid it, or embrace it? Can their exposure be perilous and beneficial at the same time?9
5 In Hell, the realm of the afterlife represented in the first part of Dante’s poem, brutal exposure to the elements characterizes the experience of many damned. Here we find a harsh, bare exposure to weather. In Hell, atmospheric phenomena are the means to inflict physical suffering on the damned (what contemporary theologians called poena sensus) and are designed to play a role in the divine punishments precisely for their concrete capacity to hurt, strike, scald, deform, consume, freeze, blind the dead through the aerial bodies that the separated souls can create in the Afterlife.10 One is tempted to relate this insistence on weather as punishment to the Biblical story of the Flood in Genesis 6. In Inferno, extreme weather announces itself even before Dante sees it first-hand, when the ferryman of the dead, Charon, defines the infernal realm in terms of ‘eternal darkness, […] heat and chill’ (Inferno iii, 85).11 Inferno displays some of the most extreme weather of the entire Commedia: tempestuous winds, putrid precipitations, a rain of fire, icy winds, hailstorms. The damned are completely exposed to the violence of the elements and helpless to them. In the second circle of Hell, for instance, ‘a hellish [storm], that never rests’ (Inferno v, 31) buffets the lustful, the first damned affected by physical pain that Dante meets on his journey (Figures 1 and 2). [p. 68]Beginning of page 68Their punishment is an early example of an important structuring principle of Dante’s afterlife — called contrapasso in Inferno xxviii, 142 — whereby the form of the punishments in Hell and Purgatory fits, by analogy or contrast, the sin that has been committed on Earth. Thus, as the lustful were buffeted by the passions in life, in Hell a real wind now ‘sweeps [the] spirits in its headlong rush, | tormenting, whirls and strikes them’ (Inferno v, 32–33); ‘propel[s] the wicked spirits. | Here and there, down and up, it drives them’ (42–43). The storm carries them away in a manner that matches the lack of control over their desire on Earth. Among the yells, cries, and laments, the lustful are also heard swearing against the action of the elements and the divine power that regulates them (35–36), manifesting that hatred is the only form of protest available to them against the punishment that afflicts them.12
[image: Figure 1. ‘The hellish storm, which never rests…’ (
            , 31). Project VORTEX-99, , 3 May 1999, Anadarko, Oklahoma. Credit: OAR/ERL/National
            Severe Storms Laboratory/.]Figure 1. ‘The hellish storm, which never rests…’ (Inferno v, 31). Project VORTEX-99, Occluded Mesocyclone Tornado, 3 May 1999, Anadarko, Oklahoma. Credit: OAR/ERL/National Severe Storms Laboratory/Wikimedia Commons.


[image: Figure 2. ‘[S]weeps [the] spirits in its headlong rush, | tormenting, whirls and
            strikes them’: the torment of the lustful (
            , 32–33). William Blake,
             5, 1824–27, pen, ink and
            watercolour, Birmingham Museum and Art Gallery. Credit: .]Figure 2. ‘[S]weeps [the] spirits in its headlong rush, | tormenting, whirls and strikes them’: the torment of the lustful (Inferno v, 32–33). William Blake, HELL canto 5, 1824–27, pen, ink and watercolour, Birmingham Museum and Art Gallery. Credit: Wikimedia Commons.

6[p. 69]Beginning of page 69If the lustful lose autonomy of movement yet seem to maintain their physiognomy, the gluttons of the next circle are also cruelly disfigured in their appearance. As ‘[h]eavy hailstones, filthy water, and snow | pour down through the gloomy air’ (Inferno vi, 10–11) and drown them into a malodorous mud, their anguish consumes them to the point that they are almost unrecognizable (41, 43–45).13 As in the case of the lustful, the punishment of the gluttons functions in analogy with their sin and the filthy rain tormenting them replicates the effects that excessive eating and drinking has on the body.
7 It is among the dead of Inferno xiv–xvii that the ‘logic’ informing the damned’s brutal exposure to the infernal punishment is laid bare. A fiery rain batters and burns those that have been violent against God — blasphemers, sodomites, and usurers: ‘in slow descent, | broad flakes of [p. 70]Beginning of page 70fire showered down | as snow falls in the hills on windless days’ (Inferno xiv, 28–30) (Figure 3).
[image: Figure 3. ‘[I]n slow descent, | broad flakes of fire showered down’ tormenting the
            violent (
            , 28–29). Detail of a miniature by Bartolomeo di Fruosino,
              
            , 14th century, MS It. 74, f. 42, Bibliothèque Nationale de
            France, Paris. Credit:  / BnF.]Figure 3. ‘[I]n slow descent, | broad flakes of fire showered down’ tormenting the violent (Inferno xiv, 28–29). Detail of a miniature by Bartolomeo di Fruosino, Inferno xiv, 14th century, MS It. 74, f. 42, Bibliothèque Nationale de France, Paris. Credit: gallica.bnf.fr / BnF.

8These shades struggle to pat themselves down to ease the pain from the rain of fire (xiv, 40–42; xvii, 46–51), and are excoriated, blackened, and disfigured by their punishment (xv, 26–28; xvi, 30 and 35). The case of Capaneus is the most emblematic here: he was one of the mythical seven kings that assaulted the Greek city of Thebes and is encountered by Dante under the rain of fire that torments the blasphemers. Dante inquires about him:
chi è quel grande che non par che curi

lo ’ncendio e giace dispettoso e torto,
sì che la pioggia non par che ’l maturi? [p. 71]Beginning of page 71

(Who is that hero who seems to scorn the fire 

and lies there grim and scowling
so that the rain seems not to ripen him?)
(Inferno xiv, 46–48)

9In a paradoxical way, Capaneus is both utterly helpless and proudly weather-resistant. On the one hand, he is prostrated by the rain of fire (‘lies there’, 47) which, according to one interpretation of the adjective ‘torto’ (47), contorts him under the pain of his torment. On the other hand, he compensates for this helplessness with ‘scorn’ (46), remaining defiant and resistant to any change.14
10One could think that Capaneus’s ability to face the extreme weather of Hell without it annihilating his body or bending his will and desires represents a successful form of ‘weathering the storm’. However, the rest of the episode reframes Capaneus’s resistance as his own major limit. As will become apparent in the Purgatorio, what is missing in Capaneus according to the conceptual framework of the poem — and what is impossible in Hell — is the leap from the exposure to pain to the realization of its beneficial potential. In this attitude, he is emblematic of the kind of weathering that is specific to the atmospheric phenomena of Hell as a place of hopeless damnation, where ‘one of the features of […] punishment is the incapacity of the damned to perceive their own damnation in any way beyond the brutality of their physical torment’.15 Capaneus remains fixed in his rage, arrogance, and hatred, which the punishment does not wear down. When Capaneus proudly claims that Hell does not change him (‘What I was alive, I am in death’, 51) and continues blasphemously to challenge God in [p. 72]Beginning of page 72the same way as he did on Earth (52–60), Virgil — Dante’s guide through the afterlife — explains that the identity boasted by Capaneus is actually part of the infernal punishment itself, which consists in the dull and never-ending repetition of sin: ‘O, Capaneus, | because your pride remains unquenched | you suffer greater punishment. | In your anger lies your agony’ (62–65).16 Indeed, as Mark Cogan explains, the fiery rain and the heat tormenting the damned in the seventh circle of Hell are ‘an exact replica of his sin itself’ and reflect the passionate wrath and unjustified irascibility of the sin of violence, and blasphemy in particular.17
11 This paradigm of weather-resistance, of exposure without change, can be read as a hallmark in the subjectivity of the Inferno as a whole. One critic has termed this condition as the ‘tragedy of rigidity’,18 whereby the aerial bodies of the damned are constantly exposed to the elements while the souls continue to be stuck in their Earthly sin and to experience its devastating effects. This experience of fixation, entrapment, and spiritual impermeability is most poignantly expressed in the climate of the last zone of Inferno, at the very bottom of Hell. There the condition of utmost desolation is symbolized by a freezing cold, a negative weather made of the absence of light, warmth, and any possibility of change of state. The traitors, who for Dante have enacted the worst perversion of humanity, lie icebound in the frozen lake Cocytus (Figure 4) and are tormented by a glacial wind produced by the wings of Lucifer, himself stuck in the ice (Inferno xxxiv, 46–52).19
[image: Figure 4. ‘I saw a thousand faces purple | with the cold’: the traitors frozen in
            Lake Cocytus (
            , 70–71). Gustave Doré, 
            , 1861, wood engraving. Credit:  /
            BnF.]Figure 4. ‘I saw a thousand faces purple | with the cold’: the traitors frozen in Lake Cocytus (Inferno xxxii, 70–71). Gustave Doré, Inferno xxxii, 1861, wood engraving. Credit: gallica.bnf.fr / BnF.

12These extreme conditions constitute a limit case of what ‘weathering’ can mean. Glacial temperatures are a kind of weather whose action [p. 73]Beginning of page 73expressly consists, not in gradually wearing down or consuming, but in congealing into a fixed state.  The Commedia takes ice as the ultimate symbol of infernal subjectivity:20 exposed to the punishment tormenting their body without spiritually softening their soul, the damned are petrified, trapped in their sin, and unable to change or improve.21 [p. 74]Beginning of page 74

The regulated atmosphere of Purgatorio
13With its macho model of defiance against the weather and disavowal of his own vulnerability, Capaneus can be read as a version of the autonomous, closed, self-righteous subject that has been associated with Western modernity and ‘the violent practices of domination, exclusion, and devastation of which the subject itself is an accomplice’.22 While this subject has been the object of critique and deconstruction for over a century, recently, feminist scholar Adriana Cavarero, in the wake of Judith Butler, has ‘concentrate[d] on the category of relation to rethink a subjectivity marked by exposure, vulnerability, and dependence’.23 Moving now to Purgatorio, we are interested in exploring how it presents a model of subjectivity that resonates with this appreciation of vulnerability and suggests possibilities and conditions for its productivity. In particular, we will show how Dante’s Purgatory provides a regulated environment in which vulnerability can flourish and allow for the souls’ spiritual improvement and for the gradual weathering down of their disorderly dispositions and past fixations.
14 The Church’s official recognition of the otherworldly realm of Purgatory in the late thirteenth century was relatively recent in Dante’s time and had nothing like the extensive literary and iconographic tradition of Hell and Heaven to support it.24 Unfettered by tradition, Dante had free rein in representing Purgatory as he pleased, and he devised it as a mountain lying in the Southern Hemisphere of the Earth, yet free from earthly weather. Earthly meteorology plays no role in the punishments that take place in its seven terraces. If, on this count, Purgatorio is deliberately set apart from the atmospheric torments of Inferno, its suspension of adverse weather would seem to [p. 75]Beginning of page 75share the assumption that exposure is inextricable from harm. The early cantos open on beautiful clear skies (Purgatorio i, 13) and breezy (117, 123), sunlit (122) landscapes that will characterize the mountain as a whole, yet, as we will now see, they are also haunted by flashbacks and reminders of weather as a harmful force.
15 A first reminder is offered by Dante’s guide Virgil who explains that in the afterlife the souls are given a body of air precisely for its capacity to suffer pain.25 Extreme heat and freezing colds are central to Virgil’s definition of the body of air as capable of being affected by physical torment:
A sofferir tormenti, caldi e geli

simili corpi la Virtù dispone
che, come fa, non vuol ch’a noi si sveli.

(The power that fits bodies like ours 

to suffer torments, heat, and cold
does not reveal the secret of its working.)
(Purgatorio iii, 31–33)

16‘[T]ormenti, caldi e geli’ here echo the line ‘ne le tenebre etterne, in caldo e ’n gelo’ that defines Hell in the parallel canto (Inferno iii, 85; quoted in the previous section). The new context is notable for the absence of the adjective ‘etterno’. The verb ‘sofferir’ (31) works like the enantiosemic ‘weathering’, its opposite connotations ‘to bear’ and ‘to feel’ expressing comparable dynamics. By speaking of the experience of torment in atmospheric terms, then, the tercet above articulates a theme of the wider Purgatorio where the torments have a weathering effect on the souls even though weather phenomena are deliberately toned down in the canticle and never directly harnessed as instruments of torment as they are in Inferno.
17 The harmful potential of the weather is thematized more directly in the tales of Manfred of Hohenstaufen (Purgatorio iii) and Jacopo del Cassero, Buonconte da Montefeltro, and Pia dei Tolomei (Purgatorio [p. 76]Beginning of page 76v), which foreground the extreme vulnerability of the mortal body to weather phenomena. These shades portray their earthly body as fluid, fragile, easily dispossessed — a body susceptible to being weathered and wounded irrecoverably.26 The controlled environment in the terraces of Purgatory proper will eventually allow the dead to reclaim the experience of physical torment into a means for spiritual healing; however, at this early stage of Antepurgatory, the souls appear to be haunted still by fear of the potential dangers of physical exposure and vulnerability on Earth.27 Such is the emblematic case of the nobleman Buonconte da Montefeltro, whom Dante meets among those who repented at the last minute before dying a violent death. Buonconte relates the dissolution of his own corpse on Earth as it fell prey to the force of the elements, embodied by a torrential flood. His speech contains the most extended description of the causes and effects of precipitation and the formation of rivers in the Commedia, which accurately follows Aristotle’s Meteorology.28 The rains and ensuing flood freeze, sweep, undo, spin, overcome, cover, and enclose Buonconte’s corpse:
Ben sai come ne l’aere si raccoglie

quell’umido vapor che in acqua riede,
tosto che sale dove ’l freddo il coglie.
[…] mosse il fummo e ’l vento

per la virtù che sua natura diede.
Indi la valle, come ’l dì fu spento, [p. 77]Beginning of page 77

[…] coperse

di nebbia; e ’l ciel di sopra fece intento,
sì che ’l pregno aere in acqua si converse;

la pioggia cadde, e a’ fossati venne
di lei ciò che la terra non sofferse; 
e come ai rivi grandi si convenne, 

ver’ lo fiume real tanto veloce 
si ruinò, che nulla lo ritenne. 
Lo corpo mio gelato in su la foce 

trovò l’Archian rubesto; e quel sospinse
ne l’Arno, e sciolse al mio petto la croce
ch’i’ fe; di me quando ’l dolor mi vinse;

voltòmmi per le ripe e per lo fondo,
poi di sua preda mi coperse e cinse.

(Surely you know how a column of moist air,

rising to colder heights, condenses
and once again is changed to water.
[…] natural power

[…] roused the fog and wind.
Then, when the day was spent, he shrouded

the valley […]
in mist, and darkened the sky with clouds
so that the pregnant air was turned to water.

The rain fell and the overflow that earth
could not absorb rushed to the gullies
and, gathering in surging torrents, poured

headlong down the seaward stream
with so much rage nothing could hold it back.
At its mouth the blood-red Archiano found

my frozen corpse and swept it down the Arno,
undoing at my chest the cross
my arms had made when I was overcome by pain.

It spun me past its banks and to the bottom,
then covered and enclosed me with its spoils.)
(Purgatorio v, 109–29)

18As a soul who has suffered a violent death, Buonconte is doubly aware of the vulnerability of his body. His powerful description is a reminder that in contrast to what happens in the Afterlife, vulnerability on Earth has limits: the living do not possess the same capacity for limitless harm that is proper to the body-of-air of the dead, and exposure will eventually result in annihilation (Figure 5).29
[image: Figure 5. ’s dispossessed body: ‘the blood-red Archiano found | my frozen corpse
            and swept it down the Arno’ (
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            , 1868, wood engraving. Credit:  / BnF. ]Figure 5. Buonconte’s dispossessed body: ‘the blood-red Archiano found | my frozen corpse and swept it down the Arno’ (Purgatorio v, 124–25). Gustave Doré, Purgatorio v, 1868, wood engraving. 
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19[p. 78]Beginning of page 78Antepurgatory plays this scene of unchecked vulnerability over and over again, intertwining it, more often than not, with the violence of the elements. This is seen in the first place with the tale of the excommunicated king Manfred, whose body is wounded and broken (‘rotta la persona’, Purgatorio iii, 118) and whose bones (‘l’ossa del corpo mio’, 127) are left at the mercy of the elements (‘Or le bagna la pioggia e move il vento | di fuor dal regno, quasi lungo ’l Verde, | dov’ e’ le trasmutò a lume spento’ [Now the rain washes and the wind stirs them | beyond the Kingdom, near the Verde’s banks, there | where he brought them with his torches quenched], 130–32). The scene is then repeated in the tale of the murdered Jacopo del Cassero, who graphically describes his death by blood loss (‘lì vid’io | de le mie vene farsi in terra laco’, Purgatorio v, 83–84) ‘as bodily blood flows [p. 79]Beginning of page 79back to join marsh, lake, and sea’.30 Lastly, after Buonconte’s tale, the dissolution of the earthly body also closes the canto in the pithy line by Pia dei Tolomei, who was apparently murdered by her husband: ‘Siena made me, in Maremma I was undone’ (Siena mi fé, disfecemi Maremma; Purgatorio v, 134). As these episodes show, there is only so much an earthly body can weather. Having established this, the rest of Purgatorio will shelter the purging shades from the inclement weather and sharpen the focus of their punishments in a regulated atmosphere where vulnerability can be reclaimed and turned into a means for positive transformation. It is on this regulated atmosphere that we reflect in the second part of this section.
20 The most distinctive feature of the purgatorial environment is a negative one: the absence of any adverse weather. The mountain of Purgatory is still part of Earth but, beginning with the seven terraces of Purgatory proper where the souls purge the residue of their earthly sins and recuperate their original perfection, its atmosphere is subject to a special dispensation. The microclimate of Purgatory proper is explained to Dante and Virgil by the Latin poet Statius, whom they encounter at the completion of his purgatorial process when he is ready to ascend to Heaven. Statius describes Purgatory as a regulated environment, free from weather changes:
Cosa non è che sanza

ordine senta la religïone
de la montagna, o che sia fuor d’usanza.
Libero è qui da ogne alterazione:

di quel che ’l ciel da sé in sé riceve
esser ci puote, e non d’altro, cagione.
Per che non pioggia, non grando, non neve,

non rugiada, non brina più su cade
che la scaletta di tre gradi breve;
nuvole spesse non paion né rade,

né coruscar, né figlia di Taumante,
che di là cangia sovente contrade;
secco vapo non surge più avante

ch’al sommo d’i’ tre gradi ch’io parlai.

(The mountain’s holy law does not allow
anything disordered or that violates its rule. [p. 80]Beginning of page 80
Here nothing ever changes.

Only by that which Heaven gathers from Itself, 
and from nothing else, can any change be wrought
so that not rain nor hail nor snow

nor dew nor hoarfrost falls above
the gentle rise of those three steps below.
Clouds, dense or broken, do not appear,

nor lightning-flash, nor Thaumas’ daughter, 
who appears in many places in the sky down there,
nor does dry vapor rise beyond the highest

of those three steps of which I spoke.)
(Purgatorio xxi, 40–53)

21The prevalent rhetorical mode in these lines is one of negation, which appear eleven times over fourteen lines, concentrating in the negative list of weather phenomena that are not in Purgatorio: rain, hail, snow, dew, hoarfrost (46–47); clouds, lightning-flash, rainbows, dry vapour (which caused winds) (49–50, 52). The phenomena excluded are not only those that were harnessed in Hell as punishments (wind in the circle of the lustful; rain, hail, and snow in the circle of the gluttons; lightning evoked by Capaneus in the circle of the violent; hoarfrost in the circle of the traitors) but also those that are represented in a more positive light in the liminal spaces of the shores of Antepurgatory and Eden (dew) and in Heaven (rainbows). This atmospheric regulation by exclusion is conceived in terms of order, rule, and norm: with two double negations we are told that the sacred rule cannot be affected by anything ‘without order’ or ‘outside the norm’ (41–42).31 The rest of the quote gives this atmospheric control a positive spin, as the exclusion of bad weather in this regulated environment is described in the language of freedom: ‘Libero è qui da ogne alterazione’ (The mountain is free from all change; 43).
22 [p. 81]Beginning of page 81Freedom is a keyword of Purgatorio, strategically placed through the beginning, middle and end of the cantica.32 The freedom to be attained in Purgatory is not conceived in terms of a positive liberty to do whatever one pleases but as a negative liberty from unorderly disposition and affect; in other words, as control of one’s desires through reason. There thus seems to be a relation between this specific form of free subjectivity in the making and the atmosphere that enables it in Purgatorio. Purgatory, the realm predicated on the possibility of controlling passion and effecting (spiritual) change, is itself tightly controlled and free from all (atmospheric) change. To some of the readers of this paper in the early twenty-first century, the status of Dante’s Purgatory as a fantasy of controlling and even harnessing the weather in a protected, productive, and well-structured environment may evoke problematic fantasies of geoengineering as a strategy to alter the effects or pace of climate change.33 There is certainly a sense in which the atmospheric regulation is conceived, anthropocentrically, as a space for the souls to undertake their normative spiritual path. However, from the perspective of the souls of Purgatory, the mountain is not an opportunity for asserting their mastery over their environment, but a place where they can experience, exercise, and achieve, in all safety, a protected form of vulnerability. In this way, and in contrast with the extreme exposure which the damned attempt to weather, or that have the potential to annihilate the living, the vulnerability to pain depicted in Purgatorio is channelled into a productive experience of understanding and growth, a veritable transformation that gradually [p. 82]Beginning of page 82wears down the wrong dispositions of the past and re-opens the self to a correct form of love and desire.
23 This is the action of weathering in the Purgatory imagined by Dante. Earthly or infernal weathering involves the violent action of concrete weather phenomena; in Purgatory, these are suspended so that a more meaningful and productive form of weathering can take place, independent of the weather phenomena themselves but capturing their transformational powers. It is a beneficial connotation of ‘weathering’, like the action of airing one’s linen or ‘lifting [a hawk’s] confinement and putting them back in their element’.34 What is weathered away, in this weathering without weather, are the incrustations, accretions, and bad habits accumulated over the course of a lifetime, which targeted torments safely exfoliate, erode, and consume. As the gatekeeper of Purgatory Cato of Utica puts it on the shores of Antepurgatory, the mountain’s purpose is precisely to help these souls shed their past accretions: ‘spogliar[si] lo scoglio | ch’esser non lascia a voi Dio manifesto’ (shed the slough | that lets not God be known to you; Purgatorio ii, 122–23).35 The punishments of Purgatorio, thus, do not coincide with a senseless exposure but operate weathering with focus, direction, and an end as a way to target, in progressive steps, the seven deadly dispositions of Pride, Envy, Wrath, Sloth, Greed, Gluttony, and Lust. In particular, the process of Dante’s Purgatory is centred around the figure of the suffering Christ and imagined as the experience of suffering that teaches the soul how to gradually erode these dispositions and conform to Christ’s gratuitous and selfless love.36 As an example of this targeted weathering, we will turn to the sixth terrace, where the gluttons are punished not by the force of the elements but by their own longing for sweet-smelling fruits and a murmuring spring of fresh water, tantalizingly out of reach. Their [p. 83]Beginning of page 83environment is idyllic in all other respects. Yet, in their purgation, these souls are worn to their bare bones: emaciated, their eyes hollow, their face pale, their skinned stretch out over their bones (Figure 6):
[image: Figure 6. ‘The sockets of their eyes resembled rings | without their gems’: the
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Ne li occhi era ciascuna oscura e cava,

palida ne la faccia, e tanto scema
che da l’ossa la pelle s’informava.
Non credo che così a buccia strema

Erisittone fosse fatto secco, 
per digiunar, quando più n’ebbe tema. 
Io dicea fra me stesso pensando: ‘Ecco 

la gente che perdé Ierusalemme, 
quando Maria nel figlio diè di becco!’. 
Parean l’occhiaie anella sanza gemme: 

chi nel viso de li uomini legge ‘omo’ 
ben avria quivi conosciuta l’emme.

(Their eyes were dark and sunken,

their faces pales, their flesh so wasted
that the skin took all its shape from bones.
I do not believe that Erysichthon had become

so consumed, to the very skin, by hunger
when he was most in terror of it.
I said to myself in thought: [p. 84]Beginning of page 84

‘Behold the people who lost Jerusalem
When Mary set her beak into her son!’
The sockets of their eyes resembled rings

without their gems. He who reads ‘omo’’
in men’s faces would have easily made out the ‘m’.)
(Purgatorio xxiii, 22–33)

24In addition to comparing the gluttons’ emaciation to two horrible cases of starvation, the poem also associates it with Christ: the word ‘omo’ that the pilgrim reads on the face of the shades (32–33) recalls the passage in John’s Gospel, where, during his Passion, the flagellated Christ is crowned with thorns and presented by Pilate to the crowd with the expression ‘Ecce homo’: ‘Ecce homo’ sounds very similar to the Dantesque ‘legge omo’, and ‘Ecco’ (28) and ‘omo’ (32) are rhyme words within four lines of each other.
25 In contrast with the damned from Hell, the distortion of the shades’ features is a manifestation, not of sin, but of conforming to the crucified Christ, his selfless love, and productive pain. In a paradoxical way that does not mask the intensity of the suffering, the souls in Purgatory embrace pain, through identification with Christ, as a form of pleasure:
E non pur una volta, questo spazzo

girando, si rinfresca nostra pena: 
io dico pena, e dovria dir sollazzo,
ché quella voglia a li alberi ci mena

che menò Cristo lieto a dire ‘Elì’,
quando ne liberò con la sua vena. 

(And not once only, circling in this space,
is our pain renewed.
I speak of pain but should say solace,
for the same desire leads us to the trees

that led Christ to utter Elì with such bliss
when with the blood from His own veins He made us free.)
(Purgatorio xxiii, 70–75)

26The gluttons become increasingly raw and exposed but in a protected, controlled, and well-structured environment that does not destroy them but exfoliates their rigidity and allows them to recuperate the original likeness with God that sin had hidden. In the process of [p. 85]Beginning of page 85purgation, disorderly dispositions are softened, and the souls learn such virtues as humility, meekness, temperance, and generosity. They can experience a form of vulnerability that overcomes self-righteous and self-referential fixation and makes them ‘inclined’ and open to others.37 Significantly, as Joan Ferrante has argued, the experience of Purgatory also teaches the souls to reconstruct societal bonds, rebuild a sense of community, and ‘become citizens of the ideal society’.38
27 Dante’s Purgatory is attractive in imagining the possibility for a productive experience of pain, a viable vulnerability, and an inclined subjectivity. At the same time, the importance of a highly regulated environment would seem to correspond to the widespread view that Butler, Gambetti, and Sabsay take as the starting point of their feminist critique, namely ‘that vulnerability requires and implies the need for protection and the strengthening of paternalistic forms of power’.39 However, Purgatory is meant as a transient rather than ideal state, and it prepares the souls for Heaven, where, as we will see in the next section, the weather conditions are far less restrained but the blessed no longer need protection.

Heavenly heat
28At the top of the mountain of Purgatory, what awaits the newly weathered soul is the idyllic garden of Eden, a locus amoenus where spring is eternal (‘qui primavera sempre e ogne frutto’ [here it is always spring, with every fruit in season], Purgatorio xxviii, 143) and the atmosphere is characterised by ‘un’aura dolce, senza mutamento’ (A sweet breeze, without any change; Purgatorio xxviii, 7). This also is a controlled environment, one last stop for the souls to experiment [p. 86]Beginning of page 86with exploration and wandering a while longer, before their leap to Heaven. Given this portrayal of Eden, one might expect the garden to be an anticipation of what Heaven might look like — a place of imperturbable bliss and enjoyment, free from the distraction and pain of the elements’ most adverse effects. However, Dante’s representation of Heaven overturns this comforting expectation. In Paradiso the weather is not controlled or sublimated but, on the contrary, its intensity is dialled up. The weather of the canticle does not feature precipitations, supernatural phenomena, freezing temperatures, or earthquakes but is dominated instead by a relentless atmospheric condition of extreme light and heat — we call this the heavenly ‘canicule’ after the heatwave that hit the planet in the Summer of 2019, as we were beginning to write this paper in France.
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29 As Lino Pertile and Heather Webb pointed out, there is more fire in Paradiso than in Inferno, and references to fire, heat, and burning are accordingly much more numerous in the third canticle than in the previous ones.40 The condition of being in Dante’s Heaven resembles that of being exposed to a heatwave, which the blessed experience as a [p. 87]Beginning of page 87sensation of intense burning: they are ‘infiammati’ (inflamed; Paradiso iii, 52) and ‘ard[ono]’ (burn; xxxi, 100). While light is the external and visible indication of the divine love informing Heaven, fire also manifests the intensity of the vision attained by the blessed souls and that of the joy resulting from it:
La sua chiarezza séguita l’ardore;
l’ardor la vision, e quella è tanta,
quant’ha di grazia sovra sua valore.

(Its brightness answers to our ardor,

the ardor to our vision, and that is given
in greater measure of grace that we deserve.)
(Paradiso xiv, 40–42)

30Having themselves become ‘sempiterne fiamme’ (eternal flames; xiv, 66) and ‘lucenti incendi’ (fiery lights; xix, 100), the blessed souls are not only affected by the weather but also contribute to it insofar as they radiate the heat they feel back to one another. In this way, far from being simply immersed in the heatwave, the blessed are sources of extreme heat in turn.41 As Heather Webb has shown, ardore qualifies ‘the intensity of attention that one person can offer to another’,42 and the blessed souls’ ardent burning is a sign that they have overcome any self-enclosure or rigidity and are now enjoying a form of radical dispossession that merges them with God and opens them to others. Yet, while the souls open up to the divine environment and melt with it, they are not completely annihilated and, paradoxically, their fusion occurs without fully dissolving them, their memories, desires, or consciousness.43
31The heat and burning running throughout the Paradiso culminate in the final cantos of the poem. Dante the character’s final leap into [p. 88]Beginning of page 88Transcendence can take place only when his ardour reaches its peak of intensity:44
E io ch’al fine di tutt’ i disii

appropinquava, sì com’io dovea,
l’ardor del desiderio in me finii.

(And, as I neared the end of all desire,

I extended to its limit, as was right,
the ardor of the longing in my soul.)
(Paradiso xxxiii, 46–48)

32However, if the heatwave is the hallmark of Dante’s Heaven, its status should not be taken for granted. Spiritualizing interpretations maintain that, unlike the weather phenomena of Hell, it is entirely and exclusively metaphorical, to be understood as a fire of love and desire.45 In Lino Pertile’s view, emblematic of this position, the fire of love is reified as a form of contrapasso in Inferno and has a therapeutic purpose at the end of the terrace of the lustful in Purgatorio xxvii, 10–57 (anticipated in xxv, 138–39), as a ‘real’ fire, with a flame that burns literally; but in Heaven, it is reduced to a metaphor whose meaning takes on positive connotations.46 Instead, in stressing the concreteness of the extreme atmospheric conditions of Heaven and the intense burning of the blessed, we insist on the literal character of the heavenly canicule even as it acquires a spiritual dimension as a manifestation of the love and vision of Transcendence that are disclosed in Heaven.
33 Paradiso reiterates that the light and heat of heaven are intense enough to be destructive on any mortal body that were to be exposed to them. For instance, they are so violent that they must be temporarily tempered for the benefit of Dante, who is travelling through the afterlife with his earthly body and would otherwise burn alive. This restraint, which is reminiscent of the suspension of weather in Purgatorio, [p. 89]Beginning of page 89only lasts as long as Dante’s journey, thus indicating the physical violence of the heavenly canicule by human standards. Beatrice illustrates its force by comparing it to the myth of Semele, who burned to ashes the moment she chose to see the pagan god Zeus face-to-face in all his splendour. For the protagonist Dante, who, exceptionally, is voyaging through Heaven, the myth of Semele still functions as a cautionary tale:
E quella non ridea; ma ‘S’io ridessi’,

mi cominciò, ‘tu ti faresti quale
fu Semelè quando di cener fessi;
ché la bellezza mia, che per le scale

de l’etterno palazzo più s’accende,
com’hai veduto, quanto più si sale,
se non si temperasse, tanto splende,

che ’l tuo mortal podere, al suo fulgore,
sarebbe fronda che trono scoscende.’

(She was not smiling. ‘If I smiled,’

she said, ‘you would become what Semele became
when she was turned to ashes,
for my beauty, which you have seen

flame up more brilliantly the higher we ascend
the stairs of this eternal palace,
is so resplendent that, were it not tempered

in its blazing, your mortal powers would be
like tree limbs rent and scorched by lightning.)
(Paradiso xxi, 1–12)

34Beatrice explains that if she were to smile fully, she would risk annihilating Dante’s mortal body with her radiance like a lightning strikes a tree (11–12). Temporarily tempering her splendour (10), she makes heaven safe for Dante, and lets herself be seen.
35 Such self-restraint and protectiveness, as Beatrice displays in this passage, does not concern the fleshless souls of the blessed in their constant exposure to their environment. Far from sheltered and insulated, they are able to feel heavenly weather and burn with its ardour without being harmed. Similar to Hell, there is no change here but the blessed souls have a different way of ‘weathering the storm’ to the impermeable rigidity of a Capaneus: they are able to sustain the full intensity of the environment, yet they simultaneously demonstrate a [p. 90]Beginning of page 90radical receptivity to it, which is in turn an integral part of their bliss. While this ability, at once to receive and endure paradisiac warmth, is essential to the experience of the blessed souls, in the heaven of the Sun Solomon explains that earthly bodies will also be unharmed once they resurrect and reunite with their souls at the end of time:
né potrà tanta luce affaticarne:

ché li organi del corpo saran forti
a tutto ciò che potrà dilettarne.

(Nor will such shining have the power to harm us,

For our body organs shall be strengthened
to deal with all that can delight us.)
(Paradiso xiv, 58–60)

36The organs of the resurrected body are exposed but ‘strengthened’ (59), the ‘shining’ (58) of the flesh is intense but does not ‘have the power to harm’ them (58). The weather can be dialled up in Heaven precisely because the blessed are ready to enjoy intensity without annihilation (Figure 7).
37Radically open even to the extreme conditions of its environment, the ideal subjectivity represented in Paradiso is not self-involved or defiant (as in Hell) or sheltered (as in Purgatory) but discovers that it does not have to fear being radically receptive even as it is radically exposed. The weathering of Paradiso constitutes an answer to the mitigated, ‘safe’ weathering of Purgatorio just as much as to the antagonistic weathering of Inferno. Paradiso dramatically removes the protected setting of Purgatorio and reveals a form of subjectivity that is finally capable of abandoning all rigidity and closure even in the most extreme of circumstances. Having relinquished aggressiveness, self-enclosure, and pretence of autonomy, heavenly subjectivity neither needs protection nor fears unmediated exposure, but is capable of enjoying the blinding light without having to close itself off from its burning intensity.
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Truly great actor more seriously in character he carries — slips
into: than you — W.C. — are in what you try to show off

in: force.

Force ripples — vibrates life — muscle in action one visible form.
You: brittle — breaking — decaying iron — eaten by rustworm.


Elsa von Freytag-Loringhoven, ‘Mineself — Minesoul — And — Mine — Cast-Iron Lover’ (1919)

There have been occasional accidental spills onto the works, including two separate vomiting incidents. Despite immediate attention from on-site conservation staff, the acidity of the vomit caused spots of clean etched metal to appear on the surface, which were impossible to blend in with the rest of the work without polishing the entire surface. A few brightly etched areas therefore remain.

Sculpture conservators at the Tate reporting on the condition of Carl Andre’s Minimalist metal floor sculptures (2013)


1[p. 124]Beginning of page 124In his Arcades Project, Walter Benjamin remarks on the enthusiasm with which capitalist modernity would come to greet iron construction.1 Celebrated for its strength, versatility, and durability, iron served as the innumerable vertebrate of the railway system and as the ballast of transitory spaces of exchange: bridges, shopping arcades, exhibition halls, train stations, luxury restaurants, and the reading rooms of eminent libraries. When checkered by glass, iron allowed interior spaces to be both sheltered and cascaded in light; trees could be housed indoors, and greenhouses could grow gardens even in the freeze of winter. Architecture also found a gateway to unprecedented verticality; by force of iron, colonial modernity extended its horizontal and upward reach, with train tracks going distant and buildings breaching the sky.
2In the nineteenth century, iron also comes to exceed its functional role and to assume an ascendant place in the capitalist imaginary. Cultural investment in its magical properties amplifies to the extent that the rings of Saturn were imagined as a cast-iron balcony, on which the inhabitants of that faraway planet would step out for an evening stroll.2 Meanwhile, in symbolist literature, hairstyles were said to take inspiration from the wrought-iron designs found in the built environment.3
3When entering into metaphor, iron usually plays the part of strength, stubbornness, impenetrability, tyranny — think of ‘iron man’, an ‘iron will’, the ‘iron curtain’, ‘ruling with an iron fist’, or ‘the iron control of the slavedriver’, as Frederick Douglass would name it.4 Lying in wait within iron, though, is the potential for its decomposition into rust. As a gradual transition into soft powdery flakes, rust registers the dimension of time in the material, reminding us that even iron is susceptible to its own undoing.
4Iron, thus, presents particular problems for the long term. For archivists, paperclips and staples are prime enemies because, when they start to rust, they discolour and erode the pages they fasten. For [p. 125]Beginning of page 125someone restoring an old house, small metal hinges, screws and latches are an issue because, once rust comes onto the scene, it augments and accelerates ruination. Similarly, a cotton jacket with plenty of life left in it can be worsted by its metal buttons, fusing with rust and then bleeding out, staining and eating away at the rest of the garment.5 While iron is thought of as a stronger material than the likes of paper, wood, and cloth, its sensitivity to the elements can mark it out as the centre of fragility. ‘[I]f there be one crevice through which a single drop can fall,’ Douglass writes, ‘it will certainly rust off the slave’s chain.’6
5Along with its etymological affiliation with red, the word ‘rust’ is coloured by a history of uses, which include the sense of ‘degenerating in idleness’ or becoming ‘impaired by inaction’.7 In old slang, to be ‘in rust’, meant to be out of work or resting; today we talk about an acquired language or skill becoming ‘a little rusty’ when it seizes up through disuse. Sometimes actual rust and its metaphoric senses of dereliction and decay collapse into one another, as in the Rust Belt — a derogatory epithet for the deindustrialized cityscapes of the United States, stretching from the Great Lakes to New York, where economic and population decline are signalled through enormous abandoned mills and weapons plants that are literally rusting away.
6At the same time, rust has also been an emblem of relentlessness: it is a renowned insomniac. The title of Neil Young’s live album Rust Never Sleeps (1979) came from the band Devo, whose members had previously done graphic design work for Rust-Oleum, a company that manufactures rust-preventative coatings.8
7Like dust, rust puts everyone who has to deal with it into a Sisyphean situation. ‘Stainless steel’ is a misleading name; it’s an iron-derived metal that stains less, but it isn’t stain proof. ‘Rustproofing’ is also an impossibility — it’s an optimistic term in the auto industry for [p. 126]Beginning of page 126techniques of delay that always require periodic re-enactment. While the oxides of other metals can form ‘passivating’ layers (which make the metal less active by forming a stable sealant, cutting off further oxidation), the default behaviour of rust is to expand on the surface and then flake away, exposing new layers for further corrosion. Rust keeps iron active, by always reaching out into the world and then breaking off and inviting the world in, to keep gnawing away at the material’s insides.
8In modern economic and militaristic terms, this spells disaster. The US government spends tens of billions of dollars every year in direct costs in the fight against rust. In 2004, the Department of Defense declared war on rust with their new ‘corrosion prevention and control program’, CorrDefense.9 As Jonathan Waldman chronicles in his book Rust: The Longest War, rust has been called ‘the pervasive menace’, ‘the great destroyer’, ‘the ruthless enemy’, and ‘the evil’.10
9Rusts are also pathogenic fungi, named so because of their powdery, storm of Jupiter colour. Plants who have contracted rust really do appear as though their stems and leaves are corroding away, and when these fungi show up on crops they can wreak havoc. In the nineteenth century, the arrival of a rust fungus on the island of Sri Lanka led to the rapid and total collapse of its coffee industry, which the British had coercively cultivated into one of the largest and most lucrative in the world.11 After examining spores that had been collected from plantations abroad, a chief botanist at Kew Gardens named the fungus Hemileia vastatrix, the ‘half-smooth devastator’.
10Enabled by colonial networks of transit, and by the imperial imperative to consign land to monoculture, coffee rust threatened to become a global epidemic. Spores of rust could ride on railways, steamships, and airplanes trafficking the spoils of the plantation — could hang on the clothes and bodies of labourers who travelled routes of trade. [p. 127]Beginning of page 127By 1920, the rust had reached many of the coffee-producing countries in Asia and Africa; by the 1970s it was starting to show up in South America.12 Since then, fungicides and new strains of crop have been engineered to resist rust’s proliferation. But la roya, as it’s called in Central America,13 has continued to return with greater intensity and at higher altitudes, as climate irregularities encourage its propagation.14As lands across the Americas succumb to rust and fall fallow, farmers and wage labourers are pressed to migrate toward northern borders that largely refuse them.
11In the past, agricultural combat against rust remained a relatively local affair. In ancient Rome, when large spreads of wheat had reddened with rust, they used to say that foxes with torches tied to their tails — running — had set the fields on fire.15 Robigalia was a festival held by the Romans every spring, when they would ask the goddess of rust, Robigo, to please stay away from the crops — offering her red wine and the entrails of red puppies instead. In his account of the sacrificial festival, Ovid records a prayer to Robigo that solicits her to redirect her destructive powers towards weapons of destruction. ‘Forbear, I pray you, and take your rough hands from the harvest […]. Attack first not the tender crops, but harsh iron.’ ‘[M]ay the weapons of war be stained with rust, and when anyone tries to draw a sword from its sheath, may he feel it stick through long disuse’, bids the priest.16 Rust, if you must ruin things, at least ruin that which ruins; make yourself useful by introducing uselessness into the instruments of violence.
12‘Destroy first what can destroy others’ — this springtime petition sees an ethics of anti-violence in rust’s capacity to de-functionalize: [p. 128]Beginning of page 128rust could accomplish disarmament even if the will to power remained unchecked. The naval and army commander Pliny the Elder likewise sensed the promise of rust’s inhuman power, which, without directly partaking in military contest, could render it inoperative. Writing in his Naturalis Historia about the uses of iron in weaponry and war, he reflects with particular despair on the missile, which he considers ‘the most criminal artifice that has been devised by the human mind, for, as if to bring death [...] with still greater rapidity, we have given wings to iron and taught it to fly.’ He then considers rust, and concludes that the ‘benevolence of nature’ has limited the power of iron by inflicting rust on it as a penalty, ‘making nothing in the world more mortal than that which is most hostile to mortality’.17
*
13Rust can signal a once-functional object’s disuse, while also ensuring its future uselessness. Think of a rusted bicycle or padlock; the less you have used it, the less you can use it. It is perhaps appropriate, then, that one of the only ways that the substance of rust is usefully put to work is in that pursuit most commonly opposed to utility: the ornamental. Through a reframing of stain as dye, rust lends itself to the production of pigments for paints, inks, and cosmetics. It is only when the metals are oxidized — when they have ‘breath put into them’, in John Ruskin’s words — that they begin to function as colouring agents.18
[image: Figure 3. Baroness Elsa von Freytag-Loringhoven,  (1913), found rusted metal ring, approximately 3 1/2 inches in diameter.
          Mark Kelman Collection, New York. ]Figure 3. Baroness Elsa von Freytag-Loringhoven, Enduring Ornament (1913), found rusted metal ring, approximately 3 1/2 inches in diameter. Mark Kelman Collection, New York.

14When the artist Baroness Elsa von Freytag-Loringhoven, walking to New York’s city hall to get married for the third time in 1913, picked up an abandoned rusty iron ring off the street and renamed it Enduring Ornament, she was compelled perhaps by the object’s show of time in colour — its mottled persistence through its fall from utility. Met by her eye, rust is renewed as ready-made adornment.19
15[p. 129]Beginning of page 129The artist most readily associated with rust today is probably the American sculptor Richard Serra, whose uncompromising prowess of production had earned him the title, ‘man of steel’.20 Serra’s work has long pressed against the limits of infrastructural support, requiring ship yards, big cranes, steel mills, outsourced labour, and lots of money. [p. 130]Beginning of page 130His enormous rusted metal sculptures make major demands on the spaces they occupy. In her 1990 essay ‘Minimalism and the Rhetoric of Power’, the feminist art historian Anna Chave recounts that Leo Castelli Gallery had recently shored up the floors of their industrial loft, so that the space could exhibit Serra’s works without totally collapsing under their weight.21
16The sheer heaviness of Serra’s sculptures is a primary component of what is supposed to be impressive about them; their exact weights and dimensions are routinely advertised in their official descriptions. While making a clear bid to permanence, the extremity of their weight also invests the objects with a potential violence, as testified by the numerous injuries — and on one occasion, death — of workers who have collapsed under the gravity of Serra’s abstractions while trying to install them.22
*
17In 1981, the artist David Hammons took a piss on T.W.U., one of Serra’s massive assemblies of pre-weathered steel, which had been installed the previous year in the gentrifying downtown neighbourhood of Tribeca. The sculpture was sponsored by a wealthy German gallerist, and New York’s Public Art Fund website vaunts that it weighed more than 72 tons (65,000 kilograms). The title of Hammons’s short-lived intervention is Pissed Off.
18[p. 131]Beginning of page 131As is often the case with Hammons, the facts about this piece are fuzzy.23 The artist had his friend Dawoud Bey document the act — along with another work that is now known as Shoe Tree (1981), where twenty-five pairs of kicks were draped by their straps and laces over the top of Serra’s three-story tall sculpture, turning his monument of high art into just another prop for the transient idiom of the street. But Hammons didn’t show the black-and-white photographs publicly until nine years later, and they still leave us guessing about what happened outside their frames, and what happened before and after the moments they capture.
[image: Figures 4–5. David Hammons,  (1981) and  (1981). Photographs by Dawoud Bey. Copyright Dawoud Bey;
          courtesy of Stephen Daiter Gallery.][image: Figures 4–5. David Hammons,  (1981) and  (1981). Photographs by Dawoud Bey. Copyright Dawoud Bey;
          courtesy of Stephen Daiter Gallery.]Figures 4–5. David Hammons, Shoe Tree (1981) and Pissed Off (1981). Photographs by Dawoud Bey. Copyright Dawoud Bey; courtesy of Stephen Daiter Gallery.

[image: Figures 6–7. David Hammons,  (1981). Photographs by
          Dawoud Bey. Copyright Dawoud Bey; courtesy of Stephen Daiter Gallery.][image: Figures 6–7. David Hammons,  (1981). Photographs by
          Dawoud Bey. Copyright Dawoud Bey; courtesy of Stephen Daiter Gallery.]Figures 6–7. David Hammons, Pissed Off (1981). Photographs by Dawoud Bey. Copyright Dawoud Bey; courtesy of Stephen Daiter Gallery.

19Do the pictures refer to a one-off event, or a sustained habit, or a re-enactment for the purpose of documentation? Were the shoes thrown up all at once, all by Hammons? Or did he gradually add to shoes already flung, maybe over several days, maybe taking a piss each [p. 132]Beginning of page 132time? Was there an audience, besides Bey? And what happened with the white cop who is shown talking to Hammons in a number of the photographs? Is Hammons being arrested, or receiving a warning? Is he talking his way out of a fine?
20[p. 133]Beginning of page 133In 1981 in New York City, anti-loitering campaigns and the criminalization of ‘vagrancy’ were feeding into the city’s pro-development agenda, as unemployment and homelessness were skyrocketing following large-scale withdrawals of social services. The industrial neighbourhood of Tribeca had been recently re-zoned so that investors could convert it into a new housing market; this was the first time ever in New York’s history when loft housing was made legal for those who weren’t artists.24 There was also a dearth of public lavatories in the city, which meant that the only way one could avoid pissing in public was to become a paying customer in a restaurant or bar, or else risk being charged with indecent exposure.25 And, as the pictures of Hammons and the officer remind us, gentrification was secured by anti-black policing.
21Hammons exhibited the images for the first time in 1990, as part of the group show Illegal America at Exit Art.26 A short statement he wrote for the exhibition reads:
Pissed Off is about the fact that in New York City a man doesn’t have any public access to relieve himself in a decent manner. There is no way for a gentleman to relieve himself in a gentlemanly way without having to buy a drink. Keeps the rage going.27

*
22Serra has been infamously iron-willed about the site-specificity of his public pieces. In 1981 (the same year as Pissed Off), his Tilted Arc was installed in a plaza outside a government building a few blocks away from T.W.U. At 120 feet long and 12 feet high, the solid wall of steel formed a domineering and blank-faced block to the area’s daily commuters, who couldn’t see past it and had to take detours around [p. 134]Beginning of page 134it.28 When hundreds of government workers petitioned for it to be repositioned or relocated, the artist sued the public agency that had commissioned the project, insisting that ‘to remove the work is to destroy the work’.29
23While Serra’s sculptures are specifically situated in public places (and with public funding, in the case of Tilted Arc), they’re also meant to be impervious to the lived realities of their surroundings.30 Despite this, and despite the artist’s defensive resistance to the time of contingency that comes after the execution of his authorial intention, many of Serra’s site-specific works around the world have become impromptu but well-established urinals. Something about their placement in busy thoroughfares, combined with the degree of shelter and privacy offered by their big rusty facades, makes them perfect spaces for responding to nature’s calls. It’s safe to say that as long as cities fail to provide adequate public facilities, Serra’s weatherproof monuments will continue to have a stench of piss about them.
24Quite against themselves, Serra’s outdoor sculptures also tend to become broad canvases for public commentary — with messages inscribed in the rust, writing his facades out of their timelessness. As soon as it was installed, the T.W.U. piece was customized by its neighbourhood. The immensity of its scale and the starkness of its surfaces made it well suited as a blank slate for graffiti and posters — so the dubious claim to autonomous purity is actually what ensured that the Minimalist sculpture became contaminated by the reality onto which [p. 135]Beginning of page 135it imposed itself. Paint was splattered on its surfaces, garbage tumbleweeded around it, and there was, almost certainly, piss. Then David Hammons comes along and participates in this existing repertoire of furtive and improvisational urban practices, where authorship is blurry or irrelevant, and where forms are necessarily transient.
*
25Another work that has Serra’s big weathered walls in the background is Andrea Fraser’s 2001 video Little Frank and His Carp.31 With just over six minutes of shaky footage that was shot with hidden cameras,32 the video shows Fraser taking herself on a tour of the Guggenheim Museum in Bilbao, which was designed by Frank Gehry, the titan of contemporary architecture, whom Fraser’s title addresses in the diminutive. Walking through the museum’s atrium with the official audio guide pressed to her ear, its strap around her wrist, Fraser performs a radical susceptibility to the disembodied voice, which instructs visitors exactly where to go, how to feel, and how to appreciate what they are looking at:
If you haven’t already done so, walk away from the desk where you picked up this guide and out into the great high space of the atrium. Isn’t this a wonderful place? It’s uplifting. It’s like a gothic cathedral, you can feel your soul rise up in the building around you. 

26Rather than resist the bathos of her automated tutor — by, say, turning the device off — Fraser abandons herself to its powers of suggestion. When the voice tells her to look up at the archways, her head follows. [p. 136]Beginning of page 136When he directs her to turn around and admire the glass tower, she swivels on cue. When he speaks of the ‘heart of the museum’, she touches her breast. When he explains pedantically that modern art is ‘demanding, complicated, bewildering’, her brows contract in consternation.
27The artist never speaks, and while the video begins with the ambient sounds of the museum, the audio track is soon replaced with the generic museal voiceover that arrives through the wand of information. The camerawork also participates in the play of acquiescence, as it cuts to show whatever she is told to look at. But this perfect compliance — if not obedience — to the dictation of experience by the voice of institutional authority gradually takes a turn, as a transgressive mode of sensuality starts to emerge from the practice of listening all too well.
[image: Figures 8–10. Andrea Fraser,  (2001),
            standard definition video. Video stills. Courtesy the artist.][image: Figures 8–10. Andrea Fraser,  (2001),
            standard definition video. Video stills. Courtesy the artist.][image: Figures 8–10. Andrea Fraser,  (2001),
            standard definition video. Video stills. Courtesy the artist.]Figures 8–10. Andrea Fraser, Little Frank and His Carp (2001), standard definition video. Video stills. Courtesy the artist.

Every surface of this space curves, only the floor is straight. These curves are gentle but in their huge scale powerfully sensual. You’ll see people going up to the walls and stroking them. You might feel a desire to do so yourself. These curving surfaces have a direct appeal that has nothing to do with age or class or education […]. This pillar is clad in panels of limestone. Run your hand over them. Feel how smooth it is….

28When the video is two and a half minutes in, Fraser bites her own fist. By the fourth minute, she is hiking up her bright green dress to reveal a white thong, and caressing her own ass as she presses herself against Gehry’s curved pillar. She consummates the enjoyment of the universal through its de-sublimation, and her impersonally prompted exhibitionism recodes the solemnity of aesthetic education into the comedy of the improperly erotic.33
29When the narrator prompts her to pause the audio guide, she does so, ambling to the next room to await further instruction. The [p. 137]Beginning of page 137video cuts to a museum-goer touching his hand to the wall where Fraser has just had her encounter, before ending on a shot of Serra’s 180-ton, 15.85-meter-long Snake (1994-97) — a ‘big slab of rusty steel’ (Fraser’s description) that critics have variously described as ‘undulating’ and ‘flirty’ in its ‘wanton curviness’.34 By the time she arrives in the space, Fraser has libidinally charged the embodiment [p. 138]Beginning of page 138of the abstract ‘phenomenological subject’35 that Minimalist artworks like Serra’s are credited with inviting into engagement — and she has roused platitudes about participatory art to the point of their discomposure.
*
30Fraser’s illicit encounter with the defiantly blank surfaces of the institution recalls an anecdote at the start of Anna Chave’s essay on the relations of power that play out through Minimalist artworks. At the Museum of Modern Art in New York, two teenage girls are interacting with a polished brass box on the floor, which is an untitled Donald Judd sculpture. Their first response is to kick it and laugh, then they use it as a mirror to fix their hair, and finally they bend down and kiss their reflections on its surface. Witnessing all this from a distance, Chave recounts that she was struck by the fact that the museum guard who stood nearby made no attempt to intervene. She goes on to argue that ‘the object’s look of absolute, or “plain power”’, as Judd described it, ‘helps explain the perception that it did not need or merit protecting’.36
31The tendencies that came to define American Minimalism as it emerged in the 1960s included the explicit use of industrial materials and procedures, and the absence of any frame or plinth for the art object. Positioned on the same ground as the viewer, the Minimalist sculpture might have appeared more ‘exposed’, more vulnerable to being touched or attacked — except that the self-consciously hardy and non-precious materiality, and the techniques of outsourced mass production, served at the same time to negate any dimension of fragility.
32Serra’s contribution to Minimalism was to render its objects on an ever more monumental scale, and the installation at the Guggenheim Bilbao is one of his biggest-ever works. It occupies the museum’s largest gallery, which was specifically built to house the installation as a permanent centrepiece. ‘Contemporary art is big’, the official voiceover in Fraser’s video explains, as she reaches the Serra room. ‘In fact, some of it is enormous!’
33[p. 139]Beginning of page 139The curvaceous surfaces that we see Fraser enjoy in her video seem to be left unaffected by her excessively compliant (and wonderfully inappropriate) masturbatory caress. Similarly, Hammons’s piss and shoes have got nothing on the immense solidity and claims to posterity that are embodied in Serra’s work. They might cause some olfactory disruption, and prove difficult to take down, but the stench would pass within a matter of days, the shoes in some weeks, while the towering steel walls would remain indefinitely and indifferently upright.37
34By messing with registers of macho monumentalism, though, these transitory interventions bring its humorlessness and impervious self-importance into sharp relief. The steely indifference of Serra’s surfaces, along with the logic of final conquest that they embody, may seem to impress a sense of futility on such leaky and libidinal gestures as those enacted by Hammons and Fraser. But it is precisely by making minimal claim to staying power that such acts of fleeting disturbance underscore the ultimate futility of trying to close off the relationship between an object and its world.
[image: Figure 11. US Steel Tower in Pittsburgh, as it appears in Google Maps Street View.]Figure 11. US Steel Tower in Pittsburgh, as it appears in Google Maps Street View.

35For decades, Serra has steeled his works against the weather by using pre-treated COR-TEN, which is the generic trademark name for US Steel’s weathering steel, whose alloy is designed to stave off the weathering effects of the weather, by accelerating and then harnessing the rusting process. Rust is welcomed onto the surface, but only as a technique of controlled passivation: once the coating of oxidation has formed over the exposed metal, it is supposed to stabilize and shut out the environment, thereby eliminating the need for ongoing re-painting or other costly anti-rust maintenance measures. This is the idea with weathering steel; the steel is weathered so as to refuse the weather, with a paradoxically protective layer of corrosion.38
36When US Steel opened the US Steel Tower as their headquarters in Pittsburgh in 1970, the building was supposed to be a showpiece for their COR-TEN product, with columns of the weathering steel running right up the sixty-four story skyscraper. Within months, though, [p. 140]Beginning of page 140as the COR-TEN underwent its initial phase of anti-corrosive corrosion, the building started to bleed, with iron oxides seeping out and staining the sidewalks and nearby buildings. Literally red-faced, the corporation orchestrated an extensive clean-up effort. But Google Maps Street View confirms that parts of the pavement around the tower still have a rusty tinge to them.
37We recently went to have an irl look at Serra’s big COR-TEN sculpture that stands outside the Berliner Philharmonie, at the southern edge of Tiergarten. Besides the presence of graffiti, garbage, weeds, and an abandoned long-stemmed rose — which were not altogether unexpected — we noticed that the solid metal panels are failing in their weather resistance, and literally leaking out into their surrounds. They’re standing strong, very strong and very still, but the ground around them shows ornamental stripes of fluid red, where the rust is carrying the resistant sculpture away from itself. This is rust: a gathering of red that is followed by its own scattering; a material archive of exposure that does not keep itself but flakes apart and seeps away.
[p. 141]Beginning of page 141[image: Figure 12. Richard Serra’s  (1987), giving off
          its red. Photograph taken by the authors on 21 May, the Ascension Day of 2020.]Figure 12. Richard Serra’s Berlin Junction (1987), giving off its red. Photograph taken by the authors on 21 May, the Ascension Day of 2020.
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Introduction
1Proverbially unpredictable, the weather presents many challenges and ambivalences both on the level of (human) language and of (natural) science. Many languages have a particular, rather peculiar class of ‘weather verbs’, which are arguably as ‘ill-behaved’ as the weather itself. Nothing seems more banal than to speak about the weather, wondering whether it will be warm or cool today, whether it will rain or storm. Yet, linguists still discuss the ‘it that does the raining in English and many other languages’.1 They ask, for instance, whether ‘it’ is a dummy, expletive pronoun or whether ‘it’ refers rather to an ‘all-encompassing’, ‘total environment’.2 Perhaps this wavering between [p. 4]Beginning of page 4all and nothing should be taken as an indication that the subject of the weather is an ill-posed question. Indeed, what Noam Chomsky calls the ‘weathering-it’ conjures up the kind of ‘grammatical habit’ and ‘seduction of language’ that Friedrich Nietzsche insistently considered as the source of misguided beliefs.3 Following Nietzsche’s reasoning, the question of the (grammatical) subject of weather verbs can indeed be said to transport an erroneous and detrimental dualism that takes all change, alteration, and becoming to be conditioned and caused by a radically different, separate subject — essentially the Cartesian ego conceived as substance, being, and free will.
2 Correcting the Cogito by an ‘it thinks’ is insufficient for Nietzsche, insofar as the doing remains doubled by a fictive doer — leading to [p. 5]Beginning of page 5a redundant ‘doing-doing’ as he notes in a related text, which takes the common separation of ‘lightning from its flashing’ as example for language foisting in subjects everywhere. Suggesting that the natural sciences succumb to the same seduction when they speak of forces that move and are to be localized in matter, Nietzsche claims that ‘more rigorous minds finally learned to do without this “earth-residuum”’, and looks forward to the day when we ‘accustom ourselves, logicians included, to doing without this little “it” (into which the honest old ego has vanished [zu dem sich das ehrliche alte Ich verflüchtigt hat])’.4
3 However, such attempts at overcoming the last anthropomorphism — even in impersonal weather verbs with expletive or all-encompassing subjects — risk reinforcing anthropocentric oppositions and generating new human, or indeed overhuman, figures. If talking about the weather is a well-tried manner of establishing sociality, the unpredictable power of the elements, weather conditions, or atmospheric agencies conjure up an abyss of chaos as the sublime ground for (re)newed constitutions of the human.
4 As I shall suggest, such an anthropogenic function of the weather is sedimented in the verb ‘to weather’ insofar as this verb seems to be the precise obverse of impersonal weather verbs: in its manifold and multivalent uses, it takes for granted the activity and effects of the elements and considers them as implicit, impersonal background for subjects that are always human or, at least, anthropocentric.
5 At the same time, I will argue that if weathering has a semantic history that is anthropocentric, its multivalent grammar also points to a process of weathering that not only precedes oppositions of subject and object, culture and nature, or language and science but that can also be understood as the ground from which such oppositions emerge. And while language may not be able to do without the subject, reading the ambivalences of linguistic weathering with those of scientific weathering opens the possibility of re-working time-honoured [p. 6]Beginning of page 6dualistic oppositions so that they come to matter otherwise, that is, in a less anthropocentric manner. The idea here is not that science can avoid the linguistic predicate-subject separation, which tends to substantialize the subject even before it is opposed to an object, but rather that physics, for instance, in seeking to model unpredictable phenomena on the basis of natural laws, conjures up other kinds of ‘subjects’, which may help keep the grammatical subject from defaulting into an emphatic human subject.5

Co-Constitutive Weathering
6In their 2014 article ‘Weathering: Climate Change and the “Thick Time” of Transcorporeality’, Astrida Neimanis and Rachel Loewen Walker  propose to create ‘weathering’ as a concept ‘to counter the fallacy of a bifurcated understanding of “nature” and “culture” — or of weather and humans’.6 They draw on feminist new materialist and posthumanist approaches that highlight the fundamental entanglement, mutual imbrication, and inseparability of ‘human and nonhuman natures’.7 In particular, they invoke Stacy Alaimo’s notion of ‘transcorporeality’, which stresses ‘the extent to which the substance of the human is ultimately inseparable from “the environment”’,8 and propose an ‘understanding of ourselves as weather bodies’:9
We seek to cultivate a sensibility that attunes us […] toward ourselves and the world as weather bodies, mutually caught up in the whirlwind of a weather-world, in the thickness of climate-time. In short, as weathering.10

7[p. 7]Beginning of page 7Neimanis and Loewen Walker seek to radicalize their notion of weathering further by drawing on Karen Barad’s theory of ‘intra-action’, according to which separable entities (onto)logically do not precede their relations but co-emerge through them. While Alaimo’s transcorporeality allows for relations of contiguity, continuity, or immersion, they maintain that intra-action clarifies the claim that ‘humans and nonhuman climate and weather phenomena are co-constitutive. We are mutually emergent, coextensive. Together, we weather the world.’11
8 Moving from ‘Transcorporeal Weather’ to ‘Transcorporeal Temporalities’, Neimanis and Loewen Walker enlist the notion of intra-action to radicalize the collapse and co-constitution of distinctions even further and extend them to space, time, and matter. The principal target remains the belief that human bodies can be separated from their environment. They had already made the intriguing and subtle suggestion that it is not enough to speak of immersion: ‘the weather and the climate are not phenomena “in” which we live […] but are rather of us, in us, through us.’12 Referring to Claire Colebrook’s observation that ‘our attempts to externalize climate deny the fact that we are already entangled in its forces and flows’, they now move to a critique of the ‘exteriorization’ and ‘spatialization of time’. In particular, they object to narratives of sustainability, progress, or apocalypse that ‘rely on a linear earth time where past, present, and future make up a time-line of human progression’.13 It is in order to counter such an exteriorization and spatialization of time that Neimanis and Loewen Walker turn again to Barad’s notion of intra-action to consider ‘the co-constitutive functionings of matter and meaning that collapse any notion of distinct space and time into an “iterative becoming of spacetimemattering”’.14 Shifting attention towards non-spatialized temporalities thus ends up involving the collapse of all distinctions — of and within space and time as well as matter and meaning into what one might well call [p. 8]Beginning of page 8spacetimematteringsemiosis15 — so as to be able to think their intra-active co-emergent co-constitution.
9 The move from ‘Transcorporeal Weather’ to ‘Transcorporeal Temporalities’ does not imply that Neimanis and Loewen Walker abandon weathering. On the contrary, it is meant to lead them deeper into weathering as ‘the intra-active process of a mutual becoming’ through which ‘humans and climate change come to matter’. Thus, they make the striking claim that ‘matter is weathering in its making of temporality’.16 Such a concept of weathering ‘means to think of bodies as part and parcel of the making of time […]. Our very bodies, thoughts, actions, and behaviors make the present, past, and future’.17 Understood as a ‘making of temporality’, weathering leads them to the provocative ‘claim that we are time’ — or at least to the notion of ‘a time that we weather together’.18
10 Time, here, has taken the place of the world in the rallying cry ‘Together we weather the world’. Such formulae are intriguing and highly suggestive, but upon closer inspection, the sense of weathering emerging from them is quite ambivalent, difficult to ascertain, and hard to retain. Indeed, they may serve rather as examples for the difficulty of fully grasping the ‘profound conceptual shift’ that the notion of intra-action represents in Barad’s own words. Whereas the more common idea of ‘interaction’ presumes the ‘prior existence of independent entities or relata’, the notion of ‘intra-action’ insists that ‘relata do not preexist relations’ and claims instead that they ‘emerge through specific intra-actions’.19 Such a definition of intra-action is both compelling and easily repeated. However, articulating or even just thinking relations without preexisting relata — or, for that matter, the very notions of ‘preexisting’, ‘preceding’, or processes of co-emergence without a linear (temporal or logical) order — remains hard without getting seduced by the duplications, separations, and reifications of language.
11 [p. 9]Beginning of page 9A sentence such as ‘Together, we weather the world’ no doubt describes a relational process, but insofar as it has a clear subject-predicate-object structure, it invariably conveys the sense that these identifiable, distinct elements precede their relation in the sentence. As Neimanis and Loewen Walker had previously defined ‘weathering’ as ‘mutual worlding’, the sentence should be read as ‘Together, we mutually world the world’, which becomes even more redundant and tautological if one remembers that ‘we are the world’ insofar as ‘humans and nonhuman climate and weather phenomena are co-constitutive’ and ‘we are mutually emergent, coextensive’. In other words, by identifying the relata preceding the relation, one arrives at a triplicating but also manifestly circular ‘The world worlds the world’, while what emerges from the original formulation is not only the separation of ‘we’ from the ‘world’, but also a subject-object relation with a defiant predicate resonating well with how weathering is commonly used as a transitive verb when one says, for instance, ‘the crew weathered the storm’.
12 My point here is not to criticize some particular, perhaps unfortunate formulations, but rather to note that when invoking intra-action to emphasize the ontological indeterminacy of anything preceding relations, one should not forget that this is only the premise for the claim that intra-action is meant to account for the co-constitution of separable entities. Such co-constituted entities seem to acquire strong, separable identities — stronger than what is suggested by contiguity, continuity, or immersion, which intra-action supposedly radicalizes. Indeed, the process of intra-active co-constitution is often referred to as a ‘coming to matter’,20 but what is remarkable is that the co-constitution happens here in and through common language. If ‘Together, we weather the world’ has any referent and describes anything, it is the imaginary of a ‘we’, of a ‘world’, and of their mutual constitution that the sentence performatively produces. While the notion of intra-action [p. 10]Beginning of page 10may well succeed in dispelling the belief in separate entities being ontologically pre-given, it is far less clear to what extent new-materialist talk of mattering through intra-active, agential separation does not yield to the seduction of language of foiling subjects into everything and doubling or even tripling processes into a doing-doing or world-worlding world.
13 Again, there is much to be said for taking the risk of anthropomorphizing in order to help balance the alternative risk of anthropocentrism, but it requires critical, methodological self-reflection if the twin risks are to be avoided. The problem with the way in which Neimanis and Loewen Walker create the concept of weathering is not so much that it involves a performative contradiction, which as such may well be unavoidable if language is always performative and enacts divisions into separable entities that appear to have pre-existed their (linguistic) relation.21 Such a temporal entanglement, whereby language produces what it presupposes, could well be considered part of their critique of ‘linear time’ and correspond to the ‘cultivation of the sensibility of thick time’ they propose and describe. However, what would warrant critical reflection is the deliberate gesture of ‘concept-creation’,22 which implies sovereign, anthropocentric subjects that can create a concept such as ‘weathering’ ex nihilo (even as it explicitly draws on theoretical sources) and disregard the multiple significations that centuries of language use have sedimented into that signifier.
14 Disclaimers here seem insufficient and function rather as disavowals, denials, or negations in Sigmund Freud’s sense of Verneinung,23 as when the authors distance themselves from both anthropomorphism and human exceptionalism,24 but otherwise quite consistently seek to reduce distances and deny the relevance of scale, thereby suggesting a [p. 11]Beginning of page 11strict symmetry and even equivalence in relations of mutuality and in figures such as ‘weather bodies’. In particular, they explicitly question common distinctions between climate and weather based on different time-scales and aim ‘to reduce the distance between the enormity of climate change and the immediacy of our own flesh’, or again they propose to ‘bridge the distance of abstraction [which they criticize in climate discourse] by bringing climate change home’.25
15 Similarly, Barad’s disclaimer that she does not intend to ‘make general statements […] about all entanglements, nor to encourage analogical extrapolation from [her] examples to others’26 sits uneasily with the far-reaching consequences she and others draw from the notion of intra-action as ‘mutual constitution of entangled agencies’. After all, Barad’s neologism is only spelled out and specified in a precise, technical sense for the example of quantum diffraction experiments and their interpretation in terms of Niels Bohr’s particle-wave complementarity. Barad’s point that quantum entanglement is not limited to microscopic scales and can therefore apply also on macroscopic scales in a literal rather than analogical manner, is well taken, but in practice, when entanglement is invoked to deny the relevance of scale, literality seems to be a question of language rather than physics.27
16 Seeking to negotiate between conflicting risks perhaps always runs the worse risk of disavowal, that is, of glossing over internal tensions, while reproducing what is to be avoided. Immunizing itself against critique, disavowal fosters a voluntarist decisionism concerning, for instance, the question of when separability is to be rejected in favour of [p. 12]Beginning of page 12inseparable entanglements and when it is to be embraced as the mode in which anything ‘comes to matter’. In order to negotiate conflicting risks, it may be better to focus on the opportunities that are in apparent conflict and envisage the possibility of fully endorsing heterogeneous accounts, even if they are mutually incompatible and cannot be pictured together. Such a possibility is envisaged by Bohr’s principle of complementarity, which plays a decisive role in Barad’s inspiring advancement of the diffractive methodology that Donna J. Haraway had proposed as alternative to ‘reflection’. While I find the development of an ontology of indeterminate matter through a method of complementary diffraction compelling, I would highlight that this approach crucially relies on disparate scales and insist on retaining the method across different scales and fields rather than extrapolate the ontology linearly or even simply unchanged. In particular, it may be productive to think of the relation between the weather and human bodies, nature and culture, physics and language as entangled and perhaps even in some sense as intra-active, but not in the same sense in which electrons are entangled and materialize through the measurement process: unlike entangled electrons, each side of the relation has already come to matter — if anything ever does.
17 The weathering article by Neimanis and Loewen Walker makes it admirably transparent that the appeal of new-materialist theories and notions such as intra-action often lies in opening up possibilities by enabling a ‘new imaginary’ — a way to ‘reimagine our bodies’, ‘reimagine climate change’, and ‘reimagining our literal inextricability from that towards which we are called to respond’ — rather than in providing a less human-centred, somehow more direct account of matter. No doubt, the ‘reimagination of ourselves as weather bodies […] is already a politics’.28 However, it is more difficult to see how a politics of reimagination and intensive feeling can be reconciled as such with the declared premises and aims of new-materialist and posthumanist approaches, such as the explicit critique of human exceptionalism and of the bifurcation of nature and culture. At least in its general outline, it ultimately seems rather to be a fully anthropocentric, humanist, even idealist politics. Perhaps in response to such reservations, the 2018 [p. 13]Beginning of page 13article ‘Weathering’, which Neimanis co-authored with Jennifer Mae Hamilton, appears more anchored and explicit in associating weathering with ‘specific feminist, antiracist and decolonial intersectional attentiveness’.29 For instance, it exemplifies its expanded, ‘naturalcultural’ understanding of the weather by making contact with Christina Sharpe’s notion of weather as ‘totality of our environments’ and ‘total climate’ characterized as ‘antiblack’, and helpfully situates weathering ‘between the neo-liberal heroics of resilience and the victim politics of vulnerability’.30 In these contexts, the image of intra-active, co-constitutive weathering is particularly provocative, and while probing its specific political potential falls beyond the purview of this chapter, I will concentrate on exploring its logic both on the level of language and on the level of physical reality to which Barad’s argument lays claim.

Weathering the Dictionary
18Creating weathering as a concept of co-constitutive worlding is provocatively counter-intuitive insofar as both ‘co-constitution’ and ‘worlding’ suggest constructive processes. Even if one takes these processes also as undermining the autonomy of the subject, the most common use of the noun ‘weathering’ is rather more destructive: The Oxford English Dictionary (OED) defines the noun as the ‘action of the atmospheric agencies or elements on substances exposed to its influence; the discoloration, disintegration, etc. resulting from this action’.31 However, especially the verb ‘to weather’ is actually remarkably ambivalent. Now usually associated with disintegration, deterioration, and decay — or at least the risk thereof — its first meaning was ‘1. to subject to the beneficial action of the wind and sun; to air’.32 The subentries in the OED indicate that ‘weathering’ [p. 14]Beginning of page 14was initially understood as a cultural technique encountered in such diverse contexts as hawking (the ‘sport or practice of chasing birds or small animals by means of trained hawks’), house- and farm-work (airing linen, drying harvested crop), or handicraft (exposing clay for brick- or tile-making).33
19 While the second meaning is formulated quite neutrally in terms of a change through exposure, the several sub-entries indicate that a complete reversal to the weather’s detrimental effects has taken place:
2. To change by exposure to the weather
a. transitive. To wear away, disintegrate, or discolour by atmospheric action. […]
b. intransitive. To become worn, disintegrated, or discoloured under atmospheric influences. […]
c. In passive, esp. of a crop: To be deteriorated by too long exposure to bad weather.
d. intransitive. To wear (well or ill) under atmospheric influences.

20The final sub-entry (2d), which could suggest a return to a neutral sense of change, only serves to confirm the full reversal in relation to the beneficial weathering of hawking and other cultural techniques. Indeed, ‘wearing well’ merely seems to mean ‘wearing less badly’, and the only sample phrase is: ‘For outside work, boiled oil is used, because it weathers better than raw oil.’
21 Subsequent entries, which often invoke a nautical context, entail another kind of reversal without entirely restoring the initial, beneficial meaning.34 Weathering here refers to the ability to resist or escape detrimental, even disastrous effects: ‘to get safely round’ (3b), ‘to withstand and come safely through (a storm)’ (4a), ‘to sustain without disaster’ (4b), or ‘to pass through and survive (severe weather)’ (4c). The previous meaning of weathering as a deteriorating change is implied here as a threat or risk, but the verb is now used in an opposite sense, namely as successful opposition to such a change.
22 [p. 15]Beginning of page 15The final, rather specialized meanings listed in the OED return to specific cultural techniques. One of them is directly beneficial, namely ‘6. To set (the sails of a windmill) at the proper angle to obtain the maximum effect of the wind-force’; while the other one consists again rather in avoiding detrimental effects, namely the technique in architecture ‘to slope or bevel (a surface) so as to throw off the rain’ (7).
23 Of course, many words are polysemic, but the OED definitions suggest that the verb ‘to weather’ may be regarded, more radically, as enantiosemic, that is, as having mutually opposite meanings. Such words, which are their own antonyms, are more common than one might expect, and include in English, for instance, ‘to cleave’ (to adhere or separate), ‘to sanction’ (to approve or penalize/boycott), or ‘to rent’ (to purchase use of something or sell it).35 The verb ‘to weather’ is even more peculiar insofar as it can be said to be doubly enantiosemic and confound oppositions both of activity and quality: Usually signifying a deteriorating change, it can also mean, on the one hand, successfully opposing such a change and, on the other hand, undergoing a beneficial change.
24 While context often clarifies the intended meaning, the coincidence of opposites in a single word remains highly unstable. Sometimes, enantionyms are true homonyms, that is, words that have different etymological origins and just happened to have become homographs and homophones in the course of linguistic evolution.36 But the possibility of opposite meanings coming together in a word through condensation, contraction, reduction, or equivocation can also be indicative or evocative of a generative kernel from which such oppositions have emerged in the first place and from which diverse meanings continue to emerge. The puzzling, vertiginous implications of such productivity appears reflected in the ongoing proliferation of terms proposed to name this category of words: from ‘Janus word’, which seems to be the only one to have found its way into the OED, to ‘self-antonym’, ‘auto-antonym’ or ‘autantonym’, ‘contronym’ [p. 16]Beginning of page 16or ‘contranym’, as well as ‘enantionym’, ‘enantiadrome’, and ‘antagonym’.37 Going further back, there is the notion of ‘primal words [Urworte]’, Carl Abel’s thesis of their ‘antithetical meaning [Gegensinn]’, and the analogy that Sigmund Freud establishes with the logic and language of dreams.38 Highlighting that a ‘no’ does not seem to exist for dreams, which ‘feel themselves at liberty, […] to represent any element by its wishful contrary’, Freud notes:
[T]he most ancient languages behave exactly like dreams in this respect. In the first instance they have only a single word to describe the two contraries at the extreme ends of a series of qualities or activities […]; they only form distinct terms for the two contraries by a secondary process of making small modifications in the common word [Urwort].39

25Without necessarily endorsing Abel’s and Freud’s claims concerning the historical evolution of languages and acknowledging that many enantiosemic words have separate etymologies that only happened to converge into single words, I maintain that the double enantiosemy of ‘to weather’ is more than a contingent, historical accident. Instead, my suggestion is that it is indicative of an undecidability that lies at the heart of the fraught relationship humans entertain with their environment and allows for manifold articulations. While such an understanding of weathering resonates with the concept Neimanis and Loewen Walker develop by drawing on contemporary theories of transcorporeality and intra-action, I consider it as a case less of ‘concept-creation’ than of learning from the experience and peculiar logic sedimented and implied in the word’s enantiosemic uses. If the appeal of weathering lies in its generativity and beneficial potentials, [p. 17]Beginning of page 17a critical question is understanding the conditions under which the effects of weathering may reverse from detrimental to beneficial and may open possibilities beyond such cultural techniques as hawking and setting sails. The weather sciences and ultimately physics are no doubt indispensable for understanding the conditions of beneficial weathering, but the conditions are also a matter of politics, of socio-economic and cultural values, of psychology, and ultimately of language, which structures thought and experience. While this chapter remains focused on weathering’s language, I seek to develop it in ways that may resonate and interfere with its physics.

Anthropocentric Grammar of Weathering
26Whereas the OED traces the historical development of word use, the Merriam-Webster dictionary (MWD) takes a more systematic, grammatical approach. It distinguishes on a first, hierarchical level between transitive and intransitive uses of the verb, and then, on a second level, between two transitive meanings:
transitive verb
1: to expose to the open air: subject to the action of the elements
2: to bear up against and come safely through
//weather a storm
//weather a crisis 

[3] intransitive verb 
: to undergo or endure the action of the elements.40

27This scheme can help clarify the grammar of weathering by being more consistent than the OED, which likewise organizes different meanings on two levels and foregrounds the transitive/intransitive distinction, but uses this distinction on both levels and entangles it with other categories such as ‘passive’ or even ‘figurative’, ‘nautical’, and ‘architecture’. For example, the OED entries one and four have the heading ‘transitive’ and five is entitled ‘intransitive’, while three is entitled ‘nautical’ [p. 18]Beginning of page 18and has subheadings ‘3.a. transitive’, ‘3.d. intransitive’, and ‘3.b. figurative’.41 Clearly, ‘figurative’ or ‘nautical’ exclude neither each other nor the categories of ‘transitive’ or ‘intransitive’. Indeed, in this case the figurative use ‘to get safely round’ is not just transitive but corresponds well to Merriam-Webster’s second transitive meaning of ‘to bear up against and come safely through’.
28 The simplicity of the MWD scheme is deceptive and would require considerable commentary to unfold all its implications. No doubt, the historical use of weathering is richer and more nuanced, but I would like to give some indications of how the MWD’s compact grammatical scheme suggests another story, one that is less historical than logical, reductive, but also constructive, ultimately leading to a generative kernel of indistinction and the possibility of as yet uncommon uses.
29 The compact three-fold definition formalizes well the double reversal from beneficial to detrimental exposure via successful resistance on which I have already remarked. However, what is perhaps most significant is that the MWD definitions conjure up an anthropocentric division of nature and culture. The grammatical subject of weathering indeed always seems to be human or an object of human interest, such as ships that have weathered storms. It is true that one can also speak of rocks that weather even if they have no specific human interest. But although there is a sense in which the activity of the weather or, more generally, ‘the action of the elements’ are always implied, the possibility of the elements becoming the subject of weathering is not envisaged. In other words, weathering is an anthropocentric predicate insofar as it excludes the weather or the elements as core argument in the subject function.
30 One might say that weathering denies the agency of the elements by excluding them from the subject position, but my claim concerning the anthropocentric bias of weathering needs to be articulated more carefully. After all, one could say that the elements are excluded as subjects only because their action is taken for granted and already implied in the predicate ‘to weather’. Yet, as already mentioned, a characteristically anthropocentric mode of relating to nature is precisely to take [p. 19]Beginning of page 19nature for granted as a (back)ground for the figure of the human and their actions.42 This also means that emphasizing the activity or even agency of nature is insufficient to counter anthropocentrism. There is indeed good reason to maintain that the elements are the primary source of all weathering activities, while humans are at best reactive if not entirely passive. But such a simple reversal of activity and passivity merely re-affirms the anthropocentric nature-culture divide as long as it involves predicates that enforce that divide. In other words, weathering is anthropocentric not because it denies agency of the weather as such — it does not preclude the existence of other predicates taking the weather as active subject — but insofar as it is premised upon a divide such that the weather is contained in the predicate (and possibly other arguments the predicate controls), but excluded as subject.
31 This analysis of weathering’s anthropocentric bias indicates a possible strategy for countering it, namely to insist that there is no pre-given divide that would preclude the weather as subject of different forms of weathering; to expand accordingly the use of weathering at the risk of anthropomorphism; and thereby to allow for an exploration of how nature and culture may be understood as more entangled and/or became separated through weathering.
32 The OED actually allows for such an expanded use of weathering with some qualifications. As already mentioned, it includes the transitive use 2a ‘to wear away, disintegrate, or discolour’ and gives a couple of examples in which atmospheric phenomena or processes such as clouds, smoke, or percolation do the weathering.43 At the same time it notes that the verb is then ‘chiefly in passive’, meaning that the agent [p. 20]Beginning of page 20is in a peripheral function or omitted entirely: the rock is weathered by persistent rain or it is weathered tout court.44 While one sees here how the agency of the weather is at once presumed and pushed into the background, this is only the beginning of what becomes visible and available to analysis when this less common use of weathering is included. In particular, I would like to ask to what extent this use of weathering is distinct from the other uses or can be related to them, and ultimately what the different weathering verbs have in common other than their name.

Ambivalent Weathering of a Storm
33 I propose to augment the three-fold scheme of the Merriam-Webster dictionary by explicitly adding the missing transitive use of weathering, which takes the weather or the elements as subject, and place it alongside the second transitive meaning of weathering (see Table 1 below). Sample sentences of these two uses have the same basic subject-predicate-object structure and differ only insofar as the weather is, in one case, the object and, in the other, the subject. Corresponding formally to a simple interchange of subject and object, they can be combined into a single, seductively simple sentence, such as: ‘I weather the storm as the storm weathers me.’45 This sentence could well be taken as paradigmatic for a transitive sense of weathering that relates nature and culture without being anthropocentric. Indeed, the sentence suggests symmetry, relationality, mutuality, perhaps even a form of co-constitution.
34 [p. 21]Beginning of page 21However, there is something instructively wrong here — not in the introduction of posthumanist weathering nor in the sentence combining it with the more common, anthropocentric transitive use, but in being led astray by the polysemy of both the predicate ‘weathering’ and the conjunction ‘as’, which here should be read temporally or causally rather than as establishing an equivalence. I may manage to weather the storm while it weathers me, but I do not weather it ‘just as’ it weathers me.
35 The suggestion of symmetrical co-constitutional relations is actually plausible for similar sentences with predicates such as fighting or attracting: A arguably cannot fight, attract, or repel B if B does not also fight, attract, or repel A — at least not if one understands such verbs in a mechanical sense cohering with Isaac Newton’s third law ‘actio=reactio’: every action not only elicits a reaction but is precisely equal (and opposite) to it, which means, among other things, that neither comes first, and it is arbitrary which one is called action and which reaction. A simple example would be the mutual gravitational attraction between earth and moon, or the (electromagnetic) repulsion preventing a building from falling to the centre of the earth and keeping it on the ground.
36 However, applying Newton’s third law can be tricky. The law resonates strangely with Michel Foucault’s dictum ‘[w]here there is power, there is resistance’ and with his relational understanding of force and power that views resistance as a condition for power relations rather than a passive reaction to a power that that would precede it.46 Yet, a balance of attractive and repulsive forces between two bodies by no means implies that a building could not collapse under its own weight. Two different kinds of forces, such as gravity and electromagnetism (ensuring rigidity), are at work here, and there is no law of equality or reciprocity for their relationship. Instead, they are quite independent from one another, each action eliciting a reaction in the other body, and there is equilibrium only if and when they balance each other out.
37[p. 22]Beginning of page 22I may weather the storm while it weathers me, but there is no guarantee that I will succeed: although the two instances of weathering in this sentence are equally transitive, they do not only exchange subject and object but also have no necessary relationship between them. [To this extent we are far from being coextensive, let alone co-constitutive.] The deceptive symmetry can be grasped even more compactly through the ambivalent formulation of ‘the weathering of a storm’. Grammatically, the genitive can be subjective or objective, that is, it can be the agent or the patient to yield a storm that weathers things or a storm that is being weathered. There may be symmetry in grammar but there is none in the action. The difference here is not so much in scale — a storm is generally much larger than anything that may weather it — but in kind: a storm threatens everything within its scope with death and destruction, whereas that which weathers the storm only saves itself and need have no effect on the storm.
38 Transitive weathering thus splits into two meanings that are quite independent from one another even if they are equally relational and mutually opposed. To make this explicit, one could write as defining phrase ‘2α I weather the storm while 2β the storm weathers me’. The grammatical reversibility of weathering — the possibility of interchanging subject and object in its transitive use — therefore does not imply relations of symmetry, mutuality, and co-constitution, as it does with verbs for fighting or mutual attraction and repulsion. Instead it is the result of weathering’s specific enantiosemy that makes it appear as its own reciprocal complement. What I mean by this is that transitive weathering behaves in many ways like predicates that change into a contrary, reciprocal predicate when their subject is interchanged with another argument and that form couples such as ‘attack–defend’, ‘inflict–suffer’, or ‘show–watch’, except that it takes the same word for both meanings. In other words, the grammatical reversibility of weathering implies the couple ‘2αweathering–2βweathering’, where 2αweathering involves self-preservation, sustained identity, and survival, and 2βweathering denotes destruction, disintegration, and death. Reducing even further, an equation of life and death could be said to lie at the core of weathering’s enantiosemy.

Fantasy and Weathering Weathering
39[p. 23]Beginning of page 23Insisting on transitive weathering as enantiosemic and split into two different meanings is ambivalent insofar as it can both re-enforce ontological divisions and suggest different strategies of countering them. The division is reproduced if the contrary meanings are understood to be uniquely determined by the subject, that is, if a human(-centred) subject implies self-preserving 2αweathering and an atmospheric subject implies destructive 2βweathering. However, the division is undermined by insisting not merely on the atmosphere’s agency, but on the possibility of human and non-human agents each being capable of being the subject of both 2αweathering and 2βweathering.
40 The enantiosemy of weathering — joint by common use and experience — makes it rather difficult to imagine and convey the possibility that I could weather the storm just as it weathers me, that is, that I 2βweather it, wear it out, and make it decay; or that the storm could weather me just as I weather it, that is, that it 2αweathers me, resists being worn out, and safely comes through all my attempts to annihilate it.
41 At the same time, the enantiosemy of weathering may be suggestive in indicating that such exercises in logical permutations and pedantic differentiations may be unnecessary and that there actually is a continuity between contrary meanings, that is, that some common, perhaps non-differentiated, ground exists from which they emerge. While such a continuity goes counter a logic of non-contradiction and is therefore hard to think, it can be dreamt and, in some languages, also said.
42 What I am proposing here is that the enantiosemy of weathering, its multiple reversals, and grammar can be read with Freud’s remarks on antithetical primal words in his Interpretation of Dreams and his analysis of the vicissitudes of drives, which he tightly links to ‘grammatical transformations’.47 At one point, he derives masochism from sadism, which he considers as a ‘pair of opposites’, through a change from active to passive aim, which he calls ‘reversal into its opposite’, and through an interchange of subject and object, which he describes [p. 24]Beginning of page 24in two steps: first, the object of sadism is given up through a ‘turning round upon the subject’s own self’ and secondly, another person is sought to take over the role of the subject. Noting that only the final stage corresponds to what is commonly called masochism, Freud also highlights the necessity of assuming the existence of the intermediate stage, which he explicitly describes in grammatical terms as a change from the ‘active voice […] not into the passive, but into the reflexive, middle voice’.48
43Jean Laplanche scolds Freud here for clouding his remarkable grammatical analysis by confusing the reflexive voice (e.g., to hit oneself) and the middle voice, which is somehow between or beyond the active and the passive. Unlike Ancient Greek, English and most other modern language have no verb form for the middle voice, but Romance languages, for instance, often approximate it through a particular use of the reflexive. Laplanche invokes the French example ‘se cogner [to knock oneself]’ and distinguishes between an accidental knocking oneself against a chair in the dark (corresponding to the middle voice) and an intentional knocking of one’s head against the walls (which is more properly reflexive).
44 While Laplanche privileges the properly reflexive form for its clear distinction of subject and object over the middle form, where the terms ‘remain in something of a state of coalescence’,49 in the context of my chapter, the intermediate stage between opposites is most promising precisely when it coalesces rather than distinguishes subject and object, activity and passivity. An intermediate stage characterized by a ‘reflexive, middle voice’ plays a pivotal role also in Freud’s discussion of the pair of opposites ‘scopophilia [voyeurism]—exhibitionism’, where he links this stage to a much earlier, autoerotic stage, which he understands as the ‘source of both the situations represented in the resulting pair of opposites’.50
45 Questions of original autoeroticism and of a primary, reflexive masochism have been much debated as Freud remains notoriously [p. 25]Beginning of page 25— but also overtly — ambiguous, contradictory, or undecided about them.51 In a beautiful essay on original fantasies, fantasies of origin, and origins of fantasy, Jean Laplanche and Jean-Betrand Pontalis have insisted on this question for an understanding of the origin of sexuality in the properly psychoanalytic sense as a deviation from biological needs ‘into the field of fantasy’ and/or through a ‘breaking in of fantasy’.52
46 Rather than speculating further on the onto- or phylogenetic origin of an emergent splitting off of a specifically psychoanalytical — and human — order from the order of nature, I will return to the MWD’s three-fold anthropocentric definition of weathering and my pairing of the central transitive definition with a weathering that — at the risk of anthropomorphizing — takes the elements as subject. Perhaps even more speculatively, I would like to propose that this scheme can tell another story, which, rather than by emergent splittings, proceeds by a progressive reduction that may well end up turning weathering into a primal weather verb that does not even have a subject.

Progressive Valency Reduction
47The story I propose progresses by reducing what linguists call a verb’s ‘valency’. This notion is taken from chemistry, where it indicates the number of bonds an atom can establish with other atoms such as hydrogen, and refers to the number of arguments controlled by a predicate. Transitive verbs are typically divalent — taking a subject and an object — or trivalent, when they also take an indirect object, while intransitive verbs are typically monovalent. Most languages have valency-lowering and valency-raising mechanisms, such as the passive [p. 26]Beginning of page 26or reflexive, which lower the valency, or the causative, which raises it: ‘to make someone do something’.53
	1	I weather a hawk	3
	2	α) I weather the storm as β) the storm weathers me	2
	3	I weather	1
	4	[It] weathers	0

Table 1. Definition of weathering on the basis of the MWD, making the implied subject explicit, splitting the second definition by adding 2β (see above), and adding an understanding of weathering as an avalent weather verb (see below). The number at the end of the lines indicate the verb’s valency.

48 Like the historically oriented OED, the MWD begins with weathering as a cultural technique. Grammatically, this transitive use of weathering is divalent: in weathering a hawk or weathering linen there are two arguments: subject and object. Yet, as the definition ‘to subject to the action of the elements’ suggests, the verb’s valency is effectively increased to three. Two agents indeed seem to be present, not only the grammatical, usually human, subject of the sentence, but also the weather, the air, the sun, or other atmospheric elements. Although grammatically divalent, the historically first use of weathering thus involves a triangulation: to weather hawks or linen means that one has the weather weather them.
49 On this view, the second transitive use of weathering involves a reduction of the number of predicate arguments, leading to a semantically as well as grammatically binary subject-object relation: to weather a storm or crisis. However, upon closer inspection, it is hard to see how this transitive use could be obtained from the first one through valency-reduction, which points rather to its opposite 2β: I weather a hawk = I have the elements weather a hawk → the elements weather a hawk.
50 [p. 27]Beginning of page 27Proceeding to the third meaning in the MWD involves a further reduction of valency. In rocks that weather, there is a subject but no object and weathering as an intransitive verb is monovalent. Verbs that can be both transitive and intransitive are sometimes called ‘ambitransitive’ or ‘labile’ verbs.54 But here, too, it is hard to see how such a use could be derived from the original transitive use 2α, whereas it comes rather easily from 2β: The storm weathers me = I am weathered by the storm ≈ I am weathered → I weather. There is something quite remarkable in the last step from the passive (which is already monovalent) to the intransitive insofar as grammatically it involves a reversal from the passive to the active. Yet, it is linguistically not that unusual and is the mode of valency reduction of so-called ‘patientive ambitransitives’. A standard example in English is the verb ‘to break’: I break the cup = The cup is broken by me ≈ The cup is broken → The cup breaks.
51 Adding the use 2β thus facilitates an understanding of the three-fold MWD scheme in terms of a progressive reduction of valency. In a way, this is just the result of 2β making explicit the ‘action of the elements’, which 1 and 3 take for granted but place in the background. One might indeed object that if one considered the first use (i.e., weathering hawks) as trivalent, one should now also say that the intransitive verb is effectively divalent insofar as the weather remains implied as agent. In other words, one might say that the use 2β was not entirely absent in the MWD but effectively contained in 3. If this observation can further the strategy of countering the anthropocentric nature-culture divide by insisting on the agency of the elements, I would now like to suggest that there is also something to be said for taking the grammatical reduction of valency from 2β to 3 more seriously.
52 While transitivity is premised upon a separation of subject and object, which easily aligns with nature and culture — regardless of whether one says ‘I weather the elements’ or ‘the elements weather me’ — intransitivity can do without a system–environment distinction and makes no reference to the environment. Is there not indeed a sense in which everyone and everything weathers and does so ‘by itself’, without any particular external influence? This would mean understanding intransitive weathering not as an implicit or ‘agentless’ [p. 28]Beginning of page 28passive that disavows the ‘action of the elements’, taking it for granted and placing it in the background, but rather as a kind of reflexive or middle voice, perhaps as an activity that turns against itself when it finds no object, or, vice versa and more radically, as an ‘anticausative’ verb from which a subject-object distinction co-emerges without being implied.55 It could even mean understanding intransitive weathering as a form of reflexive masochism or, with Freud’s re-articulation of primary masochism in Beyond the Pleasure Principle, as a manifestation of the death drive.
53 Weathering in this sense is a correlate of ageing or the passage of time, as Romance languages using the same word for ‘weather’ and ‘time’ suggest.56 Even though some things age well and growing up and maturing are often welcomed, and even though some storms and crises may be weathered, deterioration, decay, and death appears as ineluctable fate of all temporal existence. In other words, ‘the action of the elements’ undergone or endured in intransitive weathering may well be just a way of speaking of a law of nature. A famous law quickly comes to mind: the second law of thermodynamics, the law of increasing entropy, which is often invoked to define the arrow of time.
54 Perhaps there is a good reason, then, that using weathering for ‘the action of the elements’ is uncommon and that this action is taken for granted or even dismissed. Not only would it be a pleonasm to say that ‘the weather weathers’, but following Nietzsche one could insist that the process of weathering is all there is and that a subject is added only out of grammatical habit producing a ‘doing doing’. ‘The weather’ and ‘the elements’ would then only be abstract fictions without real existence. All there is then is the process of weathering [p. 29]Beginning of page 29that takes place in everything — in the elements themselves — without the intervention of some subject or agent. In other words, weathering would be an avalent weather verb after all: ‘it weathers’, and even speaking of an ‘it’ may be already saying too much.
55 But what about the more positive meanings of weathering: the possibility of weathering storms and crises, or even the beneficial actions of the weather? Do they have an intransitive, even avalent correlate or substrate from which they can be imagined to emerge, or are they in inherently bound to human subjects?
56 No doubt the positive evaluation of weathering is to a large extent anthropocentric. The outright beneficial character of the elements in the first use indeed seems due to cultural mediation — be it because we channel the actions of the elements, because the weathering is good for us but not the hawk (not to speak of sun-dried tomatoes or raisins), or because weathering hawks means temporarily lifting their confinement and putting them back in their element. Most strikingly, the OED counts the meaning ‘to expose […] to the pulverizing action of the elements’ under the rubric ‘to subject to the beneficial action of the wind and sun’, which sounds violent and could even appear sadistic if the utility for ‘brick- or tile-making’ were not mentioned in my ellipsis.
57 However, there is also a sense in which beneficial weathering can be understood with respect to an entity’s identity, self, or unity as a system rather than human utility. Garments that are being weathered lose their odour and other contaminations, making them less susceptible to moths, for instance. Weathering here purifies; it takes off what is not essential, making the object more durable. Clothes that are dried in the open air do not rot, nor will grapes and tomatoes, for instance. Perhaps this weathering takes out some life — or the potential for unwanted life, like mould — but even disregarding human utility, it seems distinguishable from entropic processes of disintegration and dissipation that involve homogenization and a loss of structure and order. Indeed, it lays bare what persists, such as an underlying structure otherwise hidden under a superficial, perhaps only ornamental layer (as it is in plastered buildings or artworks).
58 In other words, weathering can accentuate a thing’s identity in its constitutive difference from the environment by enacting the differentiation of that which in it weathers and that which does not. Or, more [p. 30]Beginning of page 30suggestively, weathering constitutes identity by enacting a differentiation between two kinds of weathering, between ‘what 3weathers’ and ‘what 2αweathers the elements’.
59 Again, one could insist that intransitive 3weathering is really a passive form that implies the environment as agent and therefore presupposes a self that is distinguished from the environment. But one might also take the valency reduction more seriously and extend instead the intransitive meanings of weathering. In this way, if I argued that the ordinary intransitive use of weathering forms with 2βweathering a patientive ambitransitive pair, 2αweathering could well be considered part of an agentive ambitransitive pair, where the intransitive simply omits the transitive object. Examples in English include eating but also winning. Not only does ‘to come safely through’ — the MWD definition for 2αweathering — resonate with winning, but it is also itself intransitive, and perhaps one can hear in intransitive weathering not just resignation but also defiance: ‘I weather!’.57
60 With such a doubling of intransitive weathering, a sense of identity becomes conceivable that relies not on a pre-given distinction from the environment — the subject-object opposition of transitive verbs — but that is instead constituted through the internal differentiation of ‘what αaweathers’ and ‘what βpweathers’. The additional superscript is necessary because one can also imagine another permutation of having the two transitive meanings of weathering enter the two varieties of ambitransitivity, arriving at both a βaweathering and a αpweathering of the elements (subjective genitive).58 For a full account of self-constituted identity that does not rely on ontological divisions, the intransitive weatherings must not, of course, predetermine their [p. 31]Beginning of page 31possible subjects. That is, in principle, one would have to allow for a fourfold intransitive weathering for both ‘the elements’ and other, in particular human, subjects, or ultimately just an avalent four-fold ‘it weathers’.

Towards a Physics of Four-Fold Weathering
61No doubt, we have long left behind even less common uses of weathering, and there is also no reason to assume that every verb should be doubly ambitransitive. However, the combinatorics of valency reduction on the one hand raises critical questions worth exploring further. What would it mean if attempts at going beyond fixed subject-object binaries led to a proliferation of monovalent or eventually avalent weatherings? Does it suggest that the problem of binaries repeats itself in a different guise? Or could one take weathering’s enantiosemy — the use of the same word ‘weathering’ for all the different meanings that can be kept separate only with considerable analytical effort — as a hint that weathering defies language, logic, and reason, that one can only attempt to get to a fuller account by bringing together all these different, contrary meanings even though they cannot be pictured together, and that it forms an ultimately ungraspable kernel from which all the distinctions emerge that are retroactively used to project out complementary aspects?
	1	I weather a hawk
	
	2	I αweather the storm	The storm βweathers me
	
	3	I αaweather	I βpweather /
		[the storm]	am βweathered [by the storm]
	
		The storm αpweathers /	The storm βaweathers
		is αweathered [by me]	[me]
	
	4	αaweathers	βpweathers
	[it]	αpweathers	βaweathers

Table 2. Completing the three MWD definitions of weathering (in bold) by allowing the storm to be the subject and considering both αweathering and βweathering as both agentive ambitransitives and patientive ambitransitives.

62 On the other hand, I would maintain that the linguistic combinatorics can be productively related to different material phenomena and some thorny questions in the history and philosophy of physics. I have already suggested that thermodynamics and its second law of irreversible entropy production and dissipation strongly resonates with ubiquitous intransitive weathering, which now should be specified as βpweathering. However, the second law continues to raise profound questions and elicit much debate. Insofar as it defines an arrow of time — an irreversible tendency towards larger entropy, disorder, equilibrium, and homogeneity — it confirms the intimate connection between weather and time suggested by Romance languages. As such, it is arguably necessary for any kind of phenomenal experience.
63 Yet while often regarded as the most fundamental law, the second law is alternatively, sometimes even simultaneously, considered as reducible [p. 32]Beginning of page 32to more fundamental laws at lower scales and/or in profound conceptual conflict with these laws.59 The basic reason for the conflict is that physics tends to theorize fundamental laws as reversible and conservative rather than dissipative, that is, despite its early twentieth-century revolutions, it continues to follow the paradigm of Newtonian mechanics and its laws of inertia and conservation, which it extends from energy and momentum to other quantities and information. The basic conflict between classical mechanics and thermodynamics can be aligned with the difference between α-weathering connoting persistence and β-weathering connoting decay, deterioration, and loss. More precisely, the conflict here corresponds to the difference between αaweathering (a persisting obtained from the active ‘I αweather [the storm]’) and βpweathering (a decaying obtained from the passive ‘I am being βweathered [by the storm]’).
64 Furthermore, there is the counter-intuitive claim — forcefully advanced especially by Ilya Prigogine, the 1977 Chemistry Nobel Prize winner for his work on dissipative structures — that it is the second [p. 33]Beginning of page 33law that accounts for the emergence of order and structure.60 Prigogine’s claim is remarkably hard to grasp in its provocatively general ramifications. It is often emphasized, for good reasons, that a key point for making the self-organized order and growth of living organisms consistent with the second law is to consider them as open systems that exchange energy with their environment and, more specifically, discharge more entropy into their surroundings than they ingest.61 To this extent, one could say that the key insight is that organisms behave like little storms that βaweather in the form of exhaling, sweating, defecating, and urinating.
65 However, Prigogine goes further to suggest that self-organization is not merely compatible with the second law but follows from it, that is, that a system’s identity and organization emerge and persist thanks to dissipation. It is as if α-weathering of mechanical persistence were subsumed under thermodynamic β-weathering and pushed towards an ambiguous vitalism. Such a move can already be found in Spinoza’s notion of conatus as a ‘striving to persevere in one’s being’, which is modelled upon mechanical inertia but tends to retain sense of desire and teleology of upward progression.62
66 The basic issue remains how anything can emerge to grow in the first place. Although the βaweathering verbs of excretion are all intransitive, they — and the very notion of an open system — all presuppose a distinction between system and environment. I would argue that it is therefore misleading to say that a system’s identity and organization can emerge through dissipation as such, and maintain instead, as already indicated, that a differentiation between different modalities of intransitive weathering is required, which can now be [p. 34]Beginning of page 34specified as a differentiation of persisting αaweathering and dissipative βaweathering.
67 Among the most familiar and deceptively simple examples from physics with which to test out these ideas is the formation of crystals in a super-cooled liquid. The process depends as much on the formation of persistent bonds in the emergent solid as on the flow of energy into the surrounding liquid, where it dissipates to increase the overall entropy. Furthermore, the liquid keeps threatening to dissolve the nascent crystal again, and it would quickly do so if its relative volume were not so large that it can easily absorb and dissipate the crystallization energy without being significantly affected by it. One could well speak here of a mutual weathering and even of the co-emergence and co-constitution of ‘things’ and their environment. Indeed, crystallization provides a model with which to think through the intriguing but hard to grasp notion of intra-action as process through which separable entities emerge and materialize in relations without preexisting relata. The model of crystallization helps understand, for instance, that mutuality, co-extensiveness, and co-constitution need not imply symmetry or similarity between the emergent entities, nor do they question the solidity and durable persistence of what emerges. It is helpful in clarifying the roles of indeterminacy, virtuality, and contingency, but also predictability. A closer analysis could thereby help sharpen the larger claims and expectations attached to such notions as intra-action, co-emergence, and co-constitution, even if — or rather precisely as — it may disappoint insofar as the general trajectory is quite predictable and progresses linearly from homogeneous liquid to immersed crystals, leaving only — though, to be sure, significantly — their actual location and shape open to a range of variation.
68 Much the same could be said about the more dynamic phenomenon to which Prigogine repeatedly refers as paradigm for dissipative structures, namely the spontaneous emergence of so-called Bénard convection cells in a homogeneous layer of liquid that is heated from below. This model relates in several ways to the multiple, ambivalent meanings of weathering. Above all, it provides the basic mechanism for the formation of wind patterns in the earth’s atmosphere under the effect of the sun’s influx of heat, which eventually gets radiated in a more isotropic and entropic form into outer space. But [p. 35]Beginning of page 35its closer analysis also gives an indication of what could be meant by αpweathering, which in my analysis of the grammatical possibilities of weathering remained perhaps most obscure: what does it mean to consider αweathering as a patientive ambitransitive, that is, to say that the storm αpweathers insofar as it is weathered by me? How could a storm possibly be affected by my weathering it?
69 The attempt to model the weather through numerical calculations of the equations governing atmospheric convection made meteorologist Edward Lorenz a pioneer of so-called chaos theory. Repeating his computer simulations, Lorenz discovered that the sequence of convection patterns is extremely sensitive to initial conditions, making the weather unpredictable for all practical purposes even when it is assumed to be governed by fully deterministic and reversible equations.63 This defining characteristic of chaos as understood in mathematics and physics — the appearance of randomness and chance in fully deterministic systems due to sensitivity to initial conditions — is at the heart of the famous ‘butterfly effect’. As Lorenz himself highlights in retrospect, this expression has a ‘cloudy history’.64 Often traced to his 1972 paper entitled ‘Predictability: Does the Flap of a Butterfly’s Wings in Brazil Set off a Tornado in Texas?’, it refers to the possibility of small causes having large effects.65 It suggests, in particular, that what an organism does to persist can have far-reaching effects — it can even set off a storm somewhere on the globe, or also prevent it.
70 As Lorenz notes, ‘Perhaps the butterfly, with its seeming frailty and lack of power, is a natural symbol of the small that can produce the great.’66 However, the agency that the butterfly effect attributes to everything, including the small and meek, is ultimately deeply ambivalent: its potentially enormous effects could seem to show the [p. 36]Beginning of page 36irrelevance of scale, make everything possible, and even feed fantasies of omnipotence, but they are utterly unpredictable and knowable only retroactively. Furthermore, even if an agent knew what it was doing, any intention, plan, or strategy would be foiled by myriads of equally powerful and unpredictable agents. Whatever happens ultimately depends on the constellation and behaviour of all agents, which are so thoroughly entangled as to make the very notion of agency meaningless.
71 If anything, it is the weather that gains agency through the entanglement of zillions of effective butterflies. As everything weathers the weather, the weather is weathered and therefore could be said to αpweather in an entirely unpredictable manner, behaving, for all practical purposes, as if it had a mind of its own. Furthermore, if αaweathering is above all about self-preservation, survival, and persisting self-identity — the storm figuring only as a grammatical object but not as the object towards which one’s action is directed — the point of chaos theory could be said to assert much the same of αpweathering.
72 Chaos as understood by mathematics and physics is not pure randomness. Instead, it is defined in terms of a causally fully determined dynamic and involves a peculiar and ambivalent kind of unpredictability. If the figure of the butterfly ultimately established itself for chaos theory, it is arguably because it symbolizes not only the ‘small that can produce the great’, but also another defining aspect of chaos, namely the presence of so-called ‘strange attractors’, which constrain and govern the apparently random behaviour of chaotic systems. An attractor represents a small subset of possible configurations or dynamic patterns towards which a dynamic system is ‘attracted’ no matter where it begins. In the simplest case, the attractor is a point, such as the bottom of a well where a ball will end up whichever way it is thrown in. The attractors of chaotic systems are ‘strange’ insofar as they have a very complicated, so-called fractal geometry (Figure 1 shows an example). This strangeness accounts for the appearance of randomness as a system will be attracted to a different part of its attractor when the initial conditions are slightly different. Yet the attractor itself can be understood as a system’s signature, that is, as a robust, intrinsic telos towards which the system will evolve and to which it will return when disturbed.
[image: Figure 1. A Julia Set <>.]Figure 1. A Julia Set <https://commons.wikimedia.org/wiki/File:Julia_set_(chartreuse).png>.

73 [p. 37]Beginning of page 37 Among the earliest and most famous attractors is the one that Lorenz found while modelling some aspects of atmospheric convection. In its by now customary representation, it happens to resemble a butterfly (see Figure 2), which provides another genealogy and meaning of the butterfly effect.67 In this case, the butterfly would be the symbol less of small external causes having large effects in systems that are very sensitive to initial conditions and therefore effectively random than of the robust identity of the system itself, which is drawn to sets of patterns in a way that is no doubt highly irregular, but still characteristic and recognizable like the dazzling colours of a butterfly’s wings.
[image: Figure 2. The Lorenz Attractor aka Butterfly Attractor <>.]Figure 2. The Lorenz Attractor aka Butterfly Attractor <https://commons.wikimedia.org/wiki/File:Lorenz_system_r28_s10_b2-6666.png>.

74 Combining the two genealogies, the butterfly can symbolize a profound ambivalence of chaotic systems like the global weather system. On the one hand, it highlights their frailty and instability if even the flap of a single, frail butterfly can cause or prevent the occurrence of [p. 38]Beginning of page 38a storm. But the utter unpredictability resulting from this sensitivity, which leads to an inextricable entanglement with all elements, is only half the reason of why the weather behaves as if it had a mind of its own. Just as importantly, the weather behaves on the other hand in a manner that is not random but indeed of its own, always moving towards and along the intricately folded lines of its strange attractor, which characterizes the weather system and endows it with its own robust autonomous identity and idiosyncratic dynamic.
75 According to Lorenz, the strange attractor of the global weather system is ‘simply the climate’,68 and it imposes an indeed remarkably [p. 39]Beginning of page 39stable identity on the weather. While explaining a difficulty in numerical weather simulations, he asks his readers to ‘imagine an enormous creature from outer space that swoops down close to the earth, reaches out with a giant paddle, and stirs the atmosphere for a short while before disappearing’.69 Such a drastic intervention will have violent effects, of course, but Lorenz maintains that they will quickly dissipate; the perturbation of the weather will then be ‘hardly detectable and the weather will be back to normal, although the particular sequence of weather patterns will undoubtedly not be the one that would have developed without the disturbance.’70 Clearly, Lorenz was not thinking of climate change here, but his argument does not deny its possibility and remains instructive in understanding how one can insist both on the weather’s resilient autonomy and on its instability, unpredictability, and sensitivity: Even after an enormously powerful intervention from outer space, the weather system quickly returns to ‘normal’ (that is, to its strange attractor), but at the same time the particular sequence of weather patterns (where and when a tornado forms, for instance) remains susceptible to even the most minute interventions.
76 While much more could be said about chaos theory, its premises, and consequences, I will conclude by proposing that it can provide useful models with which to think some of the ambivalences of weathering that the enantiosemic uses of the word have revealed. In particular, by engaging with profound ambivalences of un/predictability, im/potency, and dis/entanglement it may help grasp the peculiar kind of subject evoked when one uses weather verbs and says ‘it storms’, ‘it rains’, ‘it is hot’, or ‘it is cold’. What remains perhaps necessarily ambivalent is the question of whether the weather as subject anthropomorphizes the weather or deflates the notion of a subject. As noted at the outset, it may be preferable to err on the side of anthropomorphism and exclude an anthropocentric dualism in which the human (subject) constitutes itself in opposition to the (nonhuman) elements. Yet blurring all distinctions runs the risk of re-asserting through disavowal an emphatic autonomous subject with a vengeance, making the subject omnipotent by considering everything inseparably entangled, denying [p. 40]Beginning of page 40the relevance of scale, and allowing for decisionist agential cuts that determine what comes to matter and what is left to draw on. What I am suggesting instead is to trouble human exceptionalism through the peculiar subject of weathering that transpires when weathering is methodologically situated in both language and physics and grasped in its generative enantiosemy and ambivalence.


Notes
1. Ronald W. Langacker, Foundations of Cognitive Grammar, 2 vols (Stanford, CA: Stanford University Press, 1991), ii: Descriptive Application, p. 365, quoted by Beth Levin and Bonnie Krejci, ‘Talking about the Weather: Two Construals of Precipitation Events in English’, Glossa: A Journal of General Linguistics, 4.1 (2019), Art. 58, pp. 1–29 (p. 1) <https://doi.org/10.5334/gjgl.794>.
 ↵
2. Dwight Bolinger, Meaning and Form, English Language Series, 11 (London: Longman, 1977), pp. 78, Dwight Bolinger, ‘Ambient It Is Meaningful Too’, Journal of Linguistics, 9.2 (1973), pp. 261–70 (p. 261) <https://doi.org/10.1017/S0022226700003789>, and Wallace L. Chafe, Meaning and the Structure of Language (Chicago: University of Chicago Press, 1970), pp. 101–02.
 ↵
3. Noam Chomsky, Lectures on Government and Binding, Studies in Generative Grammar, 9 (Dordrecht: Foris Publications, 1981), pp. 324–25; Friedrich Wilhelm Nietzsche, Beyond Good and Evil / On the Genealogy of Morality, trans. by Adrian Del Caro, The Complete Works of Friedrich Nietzsche, 8 (Stanford, CA: Stanford University Press, 2014), Beyond Good and Evil, §17, p. 19 and Genealogy of Morality, i-13, p. 236. To quote the passages to which I will return more fully, Nietzsche writes in Beyond Good and Evil (1886): ‘it is a falsification of the facts to say: the subject “I” is the condition of the predicate “think.” It thinks: but that this “it” is precisely that old famous “ego” is only an assumption, an assertion, to put it mildly, and by no means an “immediate certainty.” In fact too much is already claimed with this “it thinks”: even this “it” contains an interpretation of the process and doesn’t belong to the process itself. Here the concluding is done according to grammatical habit, namely “thinking is an activity, to every activity belongs something that is active, therefore— .” Following basically the same scheme, the older atomism looked at every effective “force” for that little particle of matter in which it resides, and from which it produces effects, that is, the atom; more rigorous minds finally learned to do without this “earth residuum,” and perhaps someday we will even accustom ourselves, logicians included, to doing without this little “it” (into which the honest old ego has vanished)’ (§17, p. 19). In On Genealogy of Morality (1887), Nietzsche further expands on this ‘grammatical habit’, referring to the ‘seduction of language (and the basic errors of reason petrified in it), which understands and misunderstands all effecting as conditioned by something that effects, by a “subject.” For instance, just as ordinary people separate lightning from its flashing and take the latter as its doing, as the effect of a subject that is called lightning, so too popular morality separates strength from the expressions of strength, as if behind the strong one there were an indifferent substratum free to express strength or not to. But there is no such substratum; there is no “being” behind the doing, effecting, becoming; the “doer” is merely tacked on as a fiction to the doing — the doing is everything. The people basically double the doing when they have the lightning flashing; this is a doing-doing: it posits the same occurrence once as cause and then once more as its effect. Natural scientists do no better when they say “force moves, force causes” and so on — despite all its coolness, its freedom from affect, our entire science still stands under the seduction of language and has not gotten rid of the false changelings foisted upon it, the “subjects” (the atom for instance is such a changeling, likewise the Kantian “thing in itself”)’ (pp. 236–37).
 ↵
4. Ibid., p. 19. Walter Kaufmann’s translates the bracket as ‘which is all that is left of the honest little old ego’, which suggests to my mind more accurately that the ego is still present in this ‘it’. See Friedrich Wilhelm Nietzsche, Beyond Good and Evil: Prelude to a Philosophy of the Future, trans. by Walter Arnold Kaufmann (New York: Vintage Books, 1989), §17, p. 24.
 ↵
5. In other words, the general strategy could be described as countering a dualism of substance, which would oppose the human to the nonhuman, by a dualism of method — or more precisely a complementary of methods, which takes the risk of universalizing both anthropomorphism (or vitalism) and mechanism in order to attend in either case to the emergence of differences that have not been pre-supposed.
 ↵
6. Astrida Neimanis and Rachel Loewen Walker, ‘Weathering: Climate Change and the “Thick Time” of Transcorporeality’, Hypatia, 29.3 (2014), pp. 558–75 (p. 560) <https://doi.org/10.1111/hypa.12064>.
 ↵
7. Ibid., p. 563
 ↵
8. Stacy Alaimo, Bodily Natures: Science, Environment, and the Material Self (Bloomington: Indiana University Press, 2010), p. 2 cited by Neimanis and Loewen Walker, ‘Weathering’, p. 563.
 ↵
9. Neimanis and Loewen Walker, ‘Weathering’, p. 560.
 ↵
10. Ibid., p. 561.
 ↵
11. Ibid., p. 564.
 ↵
12. Ibid., p. 559.
 ↵
13. Ibid., pp. 569 and 567.
 ↵
14. Ibid., p. 569, quoting Karen Barad, Meeting the Universe Halfway: Quantum Physics and the Entanglement of Matter and Meaning (Durham, NC: Duke University Press, 2007), p. 234.
 ↵
15. Other than ‘spacetimemattering’, Barad often uses ‘ontoepistemological’ and occasionally ‘ethico-onto-epistemology’ (Barad, Meeting the Universe Halfway, p. 409n10).
 ↵
16. Neimanis and Loewen Walker, ‘Weathering’, pp. 560 and 569.
 ↵
17. Ibid., p. 569.
 ↵
18. Ibid., p. 570.
 ↵
19. Barad, Meeting the Universe Halfway, pp. 139–40.
 ↵
20. Neimanis and Loewen Walker, ‘Weathering’, adopt this pervasive language of mattering in another formulation that works to equate weathering with intra-active processes: ‘it is through weathering — the intra-active process of a mutual becoming — that humans and climate change come to matter’ (p. 560). However, the premise and claim of intra-action that relata come to matter through the relation rather than preexisting it, is immediately contradicted by the subsequent sentence offering an alternative definition by way of conclusion: ‘Weathering, then, is a logic, a way of being/becoming, or a mode of affecting and differentiating that brings humans into relation with more-than-human weather’ (p. 560).
 ↵
21. For an attempt to move beyond this logic of presupposition arguably characterizing the experience of language from Aristotle to Derrida, see Damiano Sacco’s chapter ‘The Weathering of the Trace: Agamben’s Presupposition of Derrida’ in this volume.
 ↵
22. Neimanis and Loewen Walker, ‘Weathering’, p. 560.
 ↵
23. Highlighting the difficulty of retain the ambiguity of this term in translation, Jean Laplanche and Jean-Bertrand Pontalis, The Language of Psycho-Analysis (London: Hogarth, 1973) conclude their entry on negation, Verneinung, (dé)négation by highlighting three closely related assertions in Freud’s analysis: ‘taking cognizance of what is repressed’ and engaging in ‘a kind of intellectual acceptance of the repressed’, and ‘thinking frees itself from the restrictions of repression’ (p. 263).
 ↵
24. Neimanis and Loewen Walker, ‘Weathering’, pp. 563–64.
 ↵
25. Ibid., pp. 562 and 559. The formulation ‘bringing home’ is introduced indirectly through the initial reference to Rachel Slocum, ‘Polar Bears and Energy-Efficient Lightbulbs: Strategies to Bring Climate Change Home’, Environment and Planning D: Society and Space, 22 (2004), pp. 1–26.
 ↵
26. Barad, Meeting the Universe Halfway, p. 74.
 ↵
27. In addition to the ‘caveat’ on using weather and climate interchangeably — justified by suggesting that distinguishing time scales means to ‘promote a spatialized view of climate time’ — there are further examples of disclaimers that I would read as disavowals, that is, as acknowledging that there is something to what is explicitly denied. For instance, there are the caveats that the ‘shift away from the “stop climate change” temporal narrative is not for us a weakening of possibilities for ethico-political engagement’ and that their proposal does not seek to ‘denigrate other feminist analyses of climate change that underline the gendered, racialized, and colonial power politics at play’ (‘Weathering’, p. 561), or the ‘clarifications’ in which Neimanis and Loewen Walker distance themselves from holism and from a perspective on processes ‘bound to the human mind’ (ibid., pp. 570–71).
 ↵
28. Neimanis and Loewen Walker, ‘Weathering’, p. 572.
 ↵
29. Astrida Neimanis and Jennifer Mae Hamilton, ‘Open Space Weathering [sic, according to the journal’s citation recommendation]’, Feminist Review, 118.1 (2018), pp. 80–84 (p. 83) <https://doi.org/10.1057/s41305-018-0097-8>.
 ↵
30. Neimanis and Hamilton, ‘Weathering’, pp. 81 and 83, Christina Sharpe, In the Wake: On Blackness and Being (Durham, NC: Duke University Press, 2016), p. 104.
 ↵
31. ‘weathering, n.’, in OED Online (Oxford: Oxford University Press, 2020) <https://www.oed.com/view/Entry/226660> [accessed 10 May 2020].
 ↵
32. ‘weather, v.’, in OED Online (Oxford: Oxford University Press, 2020) <https://www.oed.com/view/Entry/226641> [accessed 22 February 2020].
 ↵
33. ‘hawking, n.1’, in OED Online (Oxford: Oxford University Press, 2020) <https://www.oed.com/view/Entry/84775> [accessed 6 June 2020].
 ↵
34. The nautical associations of weathering are emphasized by the Marlon Miguel’s chapter ‘Representing the World, Weathering its End: Arthur Bispo do Rosário’s Ecology of the Ship’ in this volume.
 ↵
35. Mark Nichol, ‘75 Contronyms (Words with Contradictory Meanings)’ <https://www.dailywritingtips.com/75-contronyms-words-with-contradictory-meanings/> [accessed 15 June 2020]. The list includes ‘Weather: To withstand, or to wear away’.
 ↵
36. See ‘Janus Words’, Online Etymology Dictionary (2019) <https://www.etymonline.com/columns/post/janus-words> [accessed 15 June 2020]. An often-cited example is ‘to cleave’.
 ↵
37. Cf. Burcu I. Karaman, ‘On Contronymy’, International Journal of Lexicography, 21.2 (2008), pp. 173–92 <https://doi.org/10.1093/ijl/ecn011>, David-Antoine Williams, ‘Poetic Antagonyms’, The Comparatist, 37.1 (2013), pp. 169–85 <https://doi.org/10.1353/com.2013.0009>.
 ↵
38. Carl Abel, Über den Gegensinn der Urworte (Leipzig: Verlag von Wilhelm Friedrich, 1884) and Sigmund Freud, The Standard Edition of the Complete Psychological Works of Sigmund Freud, 24 vols (London: Hogarth, 1953–74), iv: The Interpretation of Dreams (1900) (1953), p. 318.
 ↵
39. Freud, Interpretation of Dreams, pp. 318–19. Concerning primal words, Freud also suggests that what is today symbolically related was ‘probably united in prehistoric times by conceptual and linguistic identity’ and draws on Hans Sperber’s thesis on the sexual reference of all primal words (p. 352).
 ↵
40. ‘Weather’, in Merriam-Webster.com Dictionary (Springfield, MA: Merriam-Webster, 2020) <https://www.merriam-webster.com/> [accessed 20 February 2020].
 ↵
41. Altogether, the OED has seven headings on the first level and fifteen subheadings on the second level. Some first level entries have no subdivision and others as many as four. 
 ↵
42. Cf. Neimanis and Loewen Walker, ‘Weathering’, which repeatedly opposes the tendency to externalize weather or climate: ‘When we hold onto the belief that we can separate our human bodies from climate (close our doors, resist the winds), we maintain a worldview of relating to the earth, rather than worlding with it. As Colebrook has argued, our attempts to externalize climate deny the fact that we are already entangled in its forces and flows’ (p. 567, emphasis in the original); ‘The consequence of time’s exteriorization is that, we, as bodies, are conceived as only ever in time, subject to forces that carry on beyond and outside of us. The weather/environment serves only as background, thus making for a particular mode of relating to the earth, as though human beings are somehow separate from the natural elements’ (p. 568).
 ↵
43. The sample phrases are: ‘The rain-cloud hangs low..overhead; the smoke hovers around; and they weather the fines sculptured surface’ and ‘It [sc. percolation] acts also very powerfully in weathering the rocks through which the water passes’ (‘weather, v.’, in OED Online; ellipsis and square bracket in the original).
 ↵
44. Of the seven examples for this entry 2a, only the two quoted in the previous footnote are in the active voice. Curiously, the transitive definition 2a itself already has the ‘atmospheric action’ in a peripheral position: ‘to wear away […] by atmospheric action’ or indeed ‘to change by exposure to the weather’. It is as if the transitive subject were here not atmospheric action or the weather but once again human beings, that is, as if the whole second definition were ultimately just the malignant counter-part to the first definition of ‘subjecting to the beneficial action of the wind and sun’.
 ↵
45. Note that dictionaries tend to define verbs without specifying the subject, as if the verbs could be universally used for any subject, while they do often specify the kind of object that comes with certain uses: ‘to air (linen, etc.)’, ‘to expose (land, clay for brick- or tile-making)’, ‘To set (the sails of a windmill)’, ‘to slope or bevel (a surface)’, etc. In order to mark the anthropocentrism veiled by the universalism of the subject, I find it necessary to specify not only the object but also the implied subject, using in this case ‘I’ and ‘the storm’.
 ↵
46. Cf. Michel Foucault, The History of Sexuality (New York: Pantheon, 1978), i: An Introduction, pp. 92–97.
 ↵
47. Jean Laplanche, Life and Death in Psychoanalysis, trans. by Jeffrey Mehlman (Baltimore, MD: Johns Hopkins University Press, 1976), p. 143n7.
 ↵
48. Freud, ‘Instincts and Their Vicissitudes’, in The Standard Edition of the Complete Psychological Works of Sigmund Freud, ed. and trans. by James Strachey, 24 vols (London: Hogarth, 1953–74), xiv: On the History of the Psycho-Analytic Movement, Papers on Metapsychology, and Other Works (1914–1916) (1957), pp. 109–40 (pp. 126–28).
 ↵
49. Laplanche, Life and Death, p. 143n7.
 ↵
50. Freud, ‘Instincts and Their Vicissitudes’, p. 130; emphasis in the original.
 ↵
51. In a footnote added nine years later, in 1924, Freud just comments his rejection of the existence of primary masochism by saying: ‘In later works […] I have expressed an opposite view’ (p. 128n2).
 ↵
52. Jean Laplanche and Jean-Bertrand Pontalis, ‘Fantasy and the Origins of Sexuality’, in Formations of Fantasy, ed. by Victor Burgin, James Donald, and Cora Kaplan (London: Routledge, 1989), pp. 5–34 (p. 25). The original title, which I paraphrased, is ‘Fantasme originaire, fantasmes de origines, origines du fantasme’, Les Temps Modernes, 19.215 (1964).
 ↵
53. For an overview of the wide range of valency changing mechanisms and case studies in different languages, see Changing Valency: Case Studies in Transitivity, ed. by Robert M. W. Dixon and Alexandra Y. Aikhenvald (Cambridge: Cambridge University Press, 2000).
 ↵
54. Ibid., p. 4.
 ↵
55. Cf. Dixon and Aikhenvald on the distinction between the ‘prototypical passive’, where the agent is named, the ‘agentless passive’, where the agent is implied — ‘the glass is broken (implied: by someone)’ — and the ‘anticausative’, where an agent is neither stated nor implied: ‘the glass broke’ (p. 7). (In this case, the object is explicitly assumed as grammatical subject, and my suggestion of co-emergence gestures already further towards an avalent ‘it weathers’.) Concerning the term ‘middle’, the authors warn that it is used with a ‘frightening variety of meanings’ — including the anticausative and reflexive — lacks in ‘typological clarity’, and often amounts to a ‘(general) intransitivizer’ (p. 11–12). 
 ↵
56. On the association of weather and time, or weathering and change, see Niccolò Crisafi and Manuele Gragnolati’s chapter ‘Weathering the Afterlife: The Meteorological Psychology of Dante’s Commedia’ in this volume.
 ↵
57. While defiant weathering may provide a (politically) unattractive model insofar as it approaches ‘neoliberal resilience’ (Neimanis and Hamilton, ‘Weathering’, p. 83) or a ‘macho model’ of subjectivity, which Crisafi and Gragnolati exemplify with Capaneus in Dante’s Comedy (‘Weathering the Afterlife’, p. 74), one can also think of the gay anthem during the AIDS pandemic ‘I will survive’, which its singer Gloria Gaynor adapted in 2017 for hurricane victims into ‘Texas Will Survive’, Twitter, 31 August 2017 <https://twitter.com/gloriagaynor/status/903027825443254273> [accessed 5 July 2020]).
 ↵
58. If ‘I αaweather’ comes from dropping the object in ‘I αweather the storm’ and ‘I am being βweathered [by the storm]’ leads to ‘I βpweather’, the storm can βaweather by dropping the object in ‘The storm βweathers me’ or by turning the passive ‘The storm is αweathered [by me]’ into an intransitive ‘the storm αpweathers’.
 ↵
59. While the literature on this topic is vast, a helpful point of entry may be Craig Callender, ‘Taking Thermodynamics Too Seriously’, Studies in History and Philosophy of Science Part B, 32.4 (2001), pp. 539–53.
 ↵
60. Ilya Prigogine and Isabelle Stengers, Order Out of Chaos: Man’s New Dialogue with Nature (London: Heinemann, 1984).
 ↵
61. In What Is Life? from 1944, Erwin Schrödinger highlights that ‘an organism feeds on negative entropy’. While the related notion of ‘negentropy’ remains controversial, the basic idea is clear: for a self-organizing organism to respect the second law of global entropy increase, ‘the essential thing in metabolism is that the organism succeeds in freeing itself from all the entropy it cannot help producing while alive’ (Erwin Schrödinger, What Is Life? The Physical Aspect of the Living Cell with Mind and Matter and Autobiographical Sketches (Cambridge: Cambridge University Press, 2013), p. 71).
 ↵
62. Cf. Christoph F. E. Holzhey, ‘Conatus Errans: Paradoxe Lust zwischen Teleologie und Mechanik’, in Conatus und Lebensnot: Schlüsselbegriffe der Medienanthropologie, ed. by Astrid Deuber-Mankowsky and Anna Tuschling, Cultural Inquiry, 12 (Vienna: Turia + Kant, 2017), pp. 66–123.
 ↵
63. See Edward N. Lorenz, ‘Encounter with Chaos’, in Edward N. Lorenz, The Essence of Chaos (London: UCL Press, 1995), pp. 111–60, especially ‘Searching’, pp. 130–35. Lorenz’s chance discovery is dramatized in the opening chapter ‘The Butterfly Effect’ of the best-selling book James Gleick, Chaos: Making a New Science (London: Cardinal, 1988), which Lorenz credits for having established the butterfly effect as the ‘symbol for chaos’ (p. 13).
 ↵
64. Lorenz, Essence of Chaos, p. 14.
 ↵
65. The talk given in 1972 is published in ibid., pp. 179–82.
 ↵
66. Ibid. p. 15.
 ↵
67. See Robert C. Hilborn, ‘Sea Gulls, Butterflies, and Grasshoppers: A Brief History of the Butterfly Effect in Nonlinear Dynamics’, American Journal of Physics, 72.4 (2004), pp. 425–27 (p. 425) <https://doi.org/10.1119/1.1636492>. Lorenz himself remains agnostic: ‘A number of people with whom I have talked have assumed that the butterfly effect was named after this attractor. Perhaps it was’ (Lorenz, Essence of Chaos, p. 11).
 ↵
68. Lorenz, Essence of Chaos, p. 48.
 ↵
69. Ibid., p. 96.
 ↵
70. Ibid., pp. 96–97.
 ↵



ISBN (Print): 978-3-96558-008-4
ISBN (PDF): 978-3-96558-009-1
ISBN (EPUB): 978-3-96558-010-7
Cultural Inquiry, 17
ISSN (Print): 2627-728X
ISSN (Online): 2627-731X
Bibliographical Information of the German National Library
The German National Library lists this publication in the Deutsche Nationalbibliografie (German National Bibliography); detailed bibliographic information is available online at http://dnb.d-nb.de.
© 2020 ICI Berlin Press
Cover design: Studio Bens with a photograph by Claudia Peppel
Except for images or otherwise noted, this publication is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License. To view a copy of this license, visit: http://creativecommons.org/licenses/by-sa/4.0/.[image: ]
In Europe, the paperback edition is printed by Lightning Source UK Ltd., Milton Keynes, UK. See the final page for further details. 
The digital edition can be downloaded freely at: https://doi.org/10.37050/ci-17.
ICI Berlin Press is an imprint of 
ICI gemeinnütziges Institut für Cultural Inquiry Berlin GmbH
Christinenstr. 18/19, Haus 8
D-10119 Berlin
publishing@ici-berlin.org
www.ici-berlin.org


Elements



Traces



Layers



Floods



Weathering

Table of Contents
		Preface



	Elements	Weathering Ambivalences: Between Language and PhysicsChristoph F. E.  Holzhey[image: ]
	Radiating ExposuresAlison  Sperling[image: ]
	Weathering the Afterlife: The Meteorological Psychology of Dante’s CommediaNicolò  Crisafi[image: ] and Manuele  Gragnolati[image: ]
	Scaling from Weather to ClimateDaniel  Liu[image: ]


	Traces	Enduring OrnamentAmelia  Groom[image: ] and M.  Ty[image: ]
	The Weathering of the Trace: Agamben’s Presupposition of DerridaDamiano  Sacco[image: ]
	Glaze: Or Formulas to Get through Bad WeatherUmut  Yıldırım


	Layers	Weathering Weather: Atmospheric Geographies of the Guiana ShieldYolanda Ariadne  Collins
	‘Locked out in nature’: Films on the European Asylum System, Latent Violence, and GhostsAnja Sunhyun  Michaelsen
	On Bad Weather: Heidegger, Arendt, and Political BeginningsFacundo  Vega[image: ]


	Floods	Representing the World, Weathering its End: Arthur Bispo do Rosário’s Ecology of the ShipMarlon  Miguel[image: ]
	Enduring Rain: On Vajiko Chachkhiani’s Living Dog Among Dead LionsClaudia  Peppel[image: ]
	Life Never Stops Being Violent: A ConversationVajiko  Chachkhiani and Claudia  Peppel[image: ]
	Confined Weathers: Graciela Iturbide and Mario Bellatin’s The Bathroom of Frida Kahlo/Demerol without Expiration DateDelfina  Cabrera[image: ]



		References
	Contributors
	Index






Index

	Abel, Carl, [2 n. 38], [3]
	Abu Hamdan, Lawrence
	Agamben, Giorgio, [2] --[*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*]-- [3], [4 n. 1]
	Ahuja, Neel, [2]
	Alaimo, Stacy[*], [2], [3 n. 8], [4], [5], [6 n. 17], [7][*], [8], [9 n. 41]
	Albert the Great
	Alzakout, Amel, [2][*][*], [3][*][*]
	Aquinas, Thomas
	Arendt, Hannah, [2][*][*], [3][*], [4 n. 9], [5][*][*], [6 n. 13], [7][*][*] --, [8 n. 2], [9][*][*], [10 n. 3][*], [11][*], [12 n. 5], [13 n. 6], [14][*][*][*][*][*][*][*], [15][*], [16 n. 8], [17][*], [18], [19 n. 10][*][*][*], [20][*], [21 n. 12], [22][*], [23], [24], [25 n. 25][*][*][*], [26][*][*], [27 n. 27], [28 n. 28][*][*], [29 n. 29], [30][*][*][*][*], [31 n. 30], [32][*][*][*], [33], [34 n. 32][*], [35 n. 33][*][*], [36], [37 n. 36][*][*][*], [38 n. 37][*], [39], [40][*][*][*], [41 n. 38][*], [42][*][*], [43][*], [44][*], [45 n. 45][*], [46 n. 46], [47][*], [48 n. 47][*][*], [49 n. 48], [50]
	Aristotle, [2], [3 n. 5][*][*][*], [4 n. 7][*], [5], [6 n. 28], [7 n. 7], [8][*], [9][*][*], [10], [11], [12], [13][*], [14][*], [15], [16], [17 n. 11], [18][*], [19], [20], [21]
	Artaud, Antonin
	Barad, Karen, [2], [3 n. 14], [4 n. 15][*], [5], [6 n. 19], [7], [8 n. 26][*][*], [9], [10], [11], [12 n. 4], [13 n. 5]
	Barron, Christopher Norman, [2], [3 n. 42], [4], [5 n. 50], [6], [7][*]
	Barthes, Roland, [2 n. 18][*]
	Beatrice, [2], [3]
	Becquerel, Henri[*], [2]
	Bellatin, Mario, [2][*], [3 n. 2], [4][*], [5 n. 3], [6], [7][*], [8], [9 n. 12][*][*][*][*][*], [10 n. 13], [11], [12 n. 14][*][*][*], [13 n. 15][*][*], [14][*], [15][*], [16 n. 17], [17][*][*], [18], [19 n. 20], [20], [21 n. 21][*], [22][*]
	Benjamin, Walter, [2 n. 1], [3 n. 2], [4 n. 24], [5]
	Benveniste, Émile
	Berger, Erich, [2]
	Bey, Dawoud, [2]
	Bionerd23[*]
	Bispo, Arthur[*], [2 n. 1][*], [3] --[*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*]-- [4]
	Bobbette, Adam, [2 n. 46][*]
	Bohr, Niels, [2]
	Bopp, Franz
	Bourgeois, Louise, [2 n. 31]
	Bovolo, Isabella, [2], [3], [4 n. 47]
	Bower, Matthew, [2 n. 27], [3 n. 29]
	Boym, Svetlana
	Braun, Bruce
	Bridge, Gavin
	Broodthaers, Marcel, [2 n. 10]
	Buckland, William[*][*], [2]
	Buffon[*][*][*], [2]
	Buonconte da Montefeltro[*][*], [2 n. 28][*], [3][*], [4]
	Butler, Judith[*], [2], [3 n. 23][*][*][*], [4], [5 n. 39]
	Buñuel, Luis, [2 n. 19], [3], [4]
	Camprubí, Lino, [2], [3 n. 41]
	Capaneus, [2 n. 12], [3], [4], [5 n. 14][*], [6][*][*][*][*][*][*], [7 n. 16][*], [8], [9], [10]
	Cato of Utica
	Cavarero, Adriana, [2], [3 n. 23][*], [4 n. 37]
	Chachkhiani, Vajiko[*][*], [2] --[*][*][*][*][*][*]-- [3], [4] --[*][*][*]-- [5]
	Chakrabarty, Dipesh[*], [2][*], [3][*], [4 n. 3], [5], [6 n. 4][*], [7][*], [8 n. 7][*][*], [9], [10], [11]
	Chave, Anna, [2 n. 21], [3 n. 28], [4 n. 30], [5][*], [6 n. 36]
	Chen, Mel Y.
	Chomsky, Noam, [2 n. 3]
	Christ, Jesus[*], [2][*], [3][*][*], [4]
	Clark, Lygia, [2]
	Coen, Deborah[*], [2], [3 n. 9], [4], [5 n. 12], [6][*], [7], [8][*], [9 n. 35], [10 n. 43], [11]
	Cogan, Mark, [2 n. 17]
	Colomina, Beatriz, [2 n. 8]
	Corpas, Flavia, [2 n. 26], [3], [4 n. 30], [5]
	Correa, Denise Almeida
	Cortés-Rocca, Paola, [2], [3 n. 7], [4]
	Cuvier, Georges, [2 n. 28]
	Dante Alighieri, [2 n. 57], [3] --[*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*]-- [4]
	Deffebach, Nancy, [2 n. 9][*], [3 n. 11]
	Derrida, Jacques[*], [2 n. 21], [3] --[*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*]-- [4]
	Descartes, [2], [3][*][*][*], [4]
	Donovan, Amy, [2 n. 46][*]
	Douglass, Frederick, [2 n. 4], [3], [4 n. 6]
	Duchamp, Marcel, [2]
	Elden, Stuart
	Evaristo, Conceição --[*][*][*][*][*]-- [2], [3]
	Fabião, Eleonora, [2], [3 n. 34][*]
	Fast, Omer
	Ferrante, Joan, [2 n. 38]
	Filipovic, Elena, [2 n. 37]
	Flandeiro, Maurício
	Foley, Malcolm[*]
	Ford, Clyde
	Foucault, Michel, [2 n. 46], [3], [4 n. 6], [5 n. 14]
	Fraser, Andrea, [2], [3 n. 32][*][*][*][*][*][*], [4], [5], [6 n. 33][*], [7][*][*], [8], [9], [10], [11]
	Freud, Sigmund, [2 n. 23], [3], [4 n. 38][*], [5 n. 39][*], [6], [7][*], [8 n. 48], [9], [10], [11 n. 50], [12], [13 n. 51], [14], [15][*][*][*], [16], [17], [18 n. 4]
	Freyre, Gilberto
	Freytag-Loringhoven, Elsa von[*][*], [2], [3 n. 19]
	Gallagher, Patrick
	Gambetti, Zeynep, [2 n. 23][*], [3], [4 n. 39]
	Gander, Ryan
	Gasché, Rodolphe
	Gibbs, Allan K., [2], [3 n. 42], [4], [5 n. 50], [6], [7][*]
	Glissant, Édouard
	[*]Gordon, Avery, [2 n. 15]
	Gould, Stephen Jay[*], [2 n. 14]
	Greenough, George Bellas
	Grove, Richard, [2 n. 33]
	Haacke, Hans[*], [2], [3 n. 11], [4]
	Hamacher, Werner, [2], [3 n. 18], [4 n. 20], [5 n. 21], [6 n. 22], [7], [8 n. 23], [9 n. 24][*][*], [10 n. 25], [11 n. 26], [12 n. 28], [13], [14], [15 n. 36]
	Hamilton, Jennifer, [2 n. 29], [3 n. 30], [4 n. 57], [5 n. 2], [6], [7 n. 23], [8], [9], [10 n. 62]
	Hammons, David, [2][*], [3][*], [4][*][*], [5], [6], [7], [8], [9]
	[*]Hann, Julius
	Hannam, Kevin, [2][*], [3 n. 34]
	Haraway, Donna J.[*], [2 n. 10][*], [3][*], [4], [5], [6]
	Harrison, John
	Haskell, Thomas, [2 n. 45], [3]
	Hecht, Gabrielle
	Hegel, G. W. F., [2 n. 17], [3], [4], [5 n. 23], [6][*][*], [7 n. 32], [8 n. 33], [9][*]
	Heidegger, Martin[*], [2], [3][*], [4], [5][*], [6], [7 n. 17], [8], [9 n. 22], [10 n. 23], [11 n. 24], [12], [13 n. 2] --, [14], [15][*][*][*][*][*][*], [16][*][*], [17], [18], [19 n. 10][*][*][*][*], [20], [21 n. 11][*][*], [22 n. 13][*][*], [23][*], [24 n. 14][*], [25 n. 15][*], [26], [27], [28 n. 17][*][*][*], [29 n. 18][*], [30 n. 19][*], [31 n. 20][*][*], [32 n. 21], [33][*][*][*][*][*], [34], [35 n. 23][*][*][*], [36][*][*][*][*][*][*], [37][*][*], [38 n. 28], [39][*][*][*][*][*], [40][*][*], [41], [42 n. 35], [43], [44][*], [45][*], [46 n. 38], [47][*], [48 n. 40], [49], [50][*], [51]
	Herkenhoff, Paulo, [2], [3 n. 25], [4], [5 n. 51]
	Hidalgo, Luciana, [2 n. 11], [3 n. 16]
	Hobbes, Thomas
	Howse, Martin
	Humboldt, Alexander von
	Ingold, Tim, [2 n. 3], [3], [4 n. 18], [5 n. 21], [6]
	Iturbide, Graciela, [2] --[*][*][*][*][*][*][*][*][*][*]-- [3], [4], [5], [6], [7], [8], [9]
	Jacopo del Cassero, [2]
	K, Hiwa, [2], [3][*], [4 n. 23], [5], [6], [7 n. 25]
	Kahlo, Frida[*], [2] --[*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*]-- [3], [4][*][*]
	Kant, Immanuel, [2], [3], [4 n. 18]
	Keto, Mari, [2]
	Klapper, Chris
	Kleine, Susanne, [2], [3 n. 2]
	Koch, Hannes
	Laplanche, Jean, [2 n. 47], [3][*], [4], [5 n. 49], [6], [7 n. 52]
	Leatherbarrow, David, [2], [3 n. 26], [4], [5 n. 8][*], [6 n. 14], [7 n. 1]
	Lehmann, Phillip, [2], [3 n. 41]
	Lenin, Vladimir
	Lennon, John[*]
	Levinas, Emmanuel, [2 n. 19][*], [3 n. 32], [4], [5 n. 35]
	Lienhard, Martin
	Lippit, Akira Mizuta, [2 n. 6][*], [3 n. 9]
	Lisle, Debbie
	Loewen Walker, Rachel, [2 n. 20], [3 n. 21][*][*], [4], [5 n. 6], [6 n. 8], [7 n. 9], [8], [9][*], [10], [11 n. 16], [12], [13 n. 20], [14], [15 n. 22], [16 n. 24], [17 n. 27], [18], [19 n. 28], [20], [21 n. 42], [22 n. 41], [23 n. 2], [24 n. 8], [25], [26], [27 n. 22], [28], [29 n. 28]
	Lorenz, Edward[*], [2 n. 63][*][*][*], [3 n. 64], [4], [5], [6 n. 67], [7], [8 n. 68][*][*], [9], [10 n. 40]
	Lütticken, Sven, [2 n. 3][*], [3][*], [4 n. 12]
	Macel, Christine, [2 n. 16]
	Malinauskas, Viliumas
	Malm, Andreas, [2]
	Manfred of Hohenstaufen, [2]
	Manzon, Jean
	Marder, Michael --, [2 n. 19][*][*], [3][*][*][*][*], [4], [5][*][*][*][*][*], [6 n. 17]
	Margules, Max[*][*], [2 n. 39][*][*]
	Marques, Luiz Carlos
	Marx, Karl, [2], [3]
	Masco, Joseph, [2 n. 11]
	Mavignier, Almir
	Mbembe, Achille, [2 n. 24]
	Meillassoux, Quentin
	Meireles, Cildo
	Melanchthon, Phillip
	Melgar, Fernand, [2 n. 1]
	Mishima, Yukio[*][*][*]
	Morais, Frederico[*], [2 n. 7], [3], [4], [5 n. 23][*][*], [6 n. 24], [7], [8 n. 26]
	Morrison, Toni, [2][*]
	Morton, Timothy, [2], [3 n. 1][*], [4 n. 3][*][*], [5 n. 4][*], [6][*], [7]
	Mostafavi, Mohsen, [2], [3 n. 26], [4], [5 n. 8][*], [6 n. 14], [7 n. 1]
	Murchison, Roderick[*]
	Murphy, Michelle, [2 n. 15][*][*], [3]
	Nayeri, Dina, [2 n. 18], [3]
	Neimanis, Astrida, [2 n. 20], [3 n. 21][*][*], [4], [5 n. 6], [6 n. 8], [7 n. 9], [8], [9][*], [10], [11 n. 16], [12], [13 n. 20], [14], [15 n. 22], [16 n. 24], [17 n. 27], [18], [19 n. 28][*], [20 n. 29], [21 n. 30], [22], [23 n. 42], [24 n. 57], [25 n. 41], [26 n. 2][*], [27 n. 8], [28], [29], [30 n. 22], [31 n. 23], [32], [33], [34 n. 28], [35], [36 n. 62]
	Neto, Agostinho, [2]
	Newton, Isaac, [2], [3]
	Nietzsche, Friedrich, [2 n. 3][*][*][*], [3][*], [4 n. 4], [5], [6]
	Obruchev, Vladimir A., [2 n. 34], [3]
	Oiticica, Hélio, [2]
	Oliveira, Arlindo
	Olsen, Bjørnar
	Ortkrass, Florian
	Ovid, [2 n. 16]
	[*]
	Patrocínio, Stela do --[*][*]-- [2]
	Pedrosa, Mário
	Pertile, Lino, [2 n. 40], [3 n. 41], [4 n. 45][*], [5], [6 n. 46]
	Pessoa, Fernando
	Petrarch
	Petryna, Adriana
	Pezzullo, Phaedra C., [2 n. 33]
	Pia dei Tolomei, [2]
	Plato, [2], [3][*], [4], [5], [6], [7], [8 n. 38], [9][*]
	Pliny the Elder, [2 n. 17]
	Plutarch
	Pompey
	Pontalis, Jean-Betrand, [2], [3 n. 52]
	Prigogine, Ilya, [2 n. 60][*], [3], [4]
	Quijano, Anibal, [2 n. 63], [3 n. 64], [4 n. 67], [5]
	Randerson, Janine, [2], [3 n. 24][*], [4]
	Raymond Bryant, [2], [3 n. 14]
	Rivera, Diego, [2 n. 4], [3][*], [4], [5 n. 11][*][*], [6]
	Rivera, Tania, [2], [3 n. 3][*], [4], [5 n. 5], [6]
	Robigo[*]
	Rudwick, Martin, [2] --[*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*][*]-- [3], [4]
	Ruskin, John, [2 n. 18]
	Sabsay, Leticia, [2 n. 23][*], [3], [4 n. 39]
	Sanyal, Debarati, [2]
	Saussure, Ferdinand de
	Schriber, Abbe, [2 n. 25], [3 n. 27]
	Schwitters, Kurt
	Schürmann, Reiner, [2 n. 41], [3 n. 43], [4 n. 44]
	Semele[*][*]
	Semprun, Jaime, [2 n. 2][*], [3]
	Serra, Richard, [2], [3 n. 20][*][*], [4][*], [5 n. 22][*][*][*][*][*][*], [6], [7], [8], [9 n. 29], [10], [11 n. 30][*][*], [12], [13], [14][*], [15][*], [16], [17 n. 37], [18], [19], [20][*]
	Sharpe, Christina, [2 n. 30], [3 n. 1], [4 n. 2], [5], [6 n. 17], [7], [8 n. 70], [9][*], [10 n. 6][*], [11] --[*][*][*][*]-- [12], [13], [14 n. 18]
	Silveira, Nise da[*][*]
	Smith, William[*], [2]
	Spinoza, Baruch
	Stalin, Joseph
	Statius, [2][*]
	Stengers, Isabelle
	Stifter, Adalbert
	Stockhammer, Robert, [2][*], [3 n. 6][*], [4 n. 7], [5], [6]
	Supan, Alexander
	Thomas, Julia Adeney, [2], [3 n. 8], [4], [5 n. 44]
	Tondeur, Anaïs --, [2 n. 19][*][*], [3]
	Tsing, Anna Lowenhaupt, [2], [3 n. 7][*][*], [4], [5]
	Tuana, Nancy
	Tuck, Eve[*]
	Vayda, Andrew P., [2]
	Veloso, Caetano
	Virgil, [2], [3 n. 25][*], [4], [5 n. 32][*]
	Walters, Bradley B., [2]
	Warhol, Andy, [2], [3], [4]
	Webb, Heather, [2 n. 40], [3], [4 n. 42], [5 n. 44]
	Webb, Julian H.[*][*], [2 n. 26], [3]
	Werner, Abraham Gottlob
	Wigley, Mark, [2 n. 8]
	Yankovska, Ganna, [2][*], [3 n. 34]
	Yusoff, Kathryn, [2 n. 17], [3][*], [4], [5 n. 49]
	Zanon, Emanuela, [2 n. 7], [3 n. 32]
	Zeus
	Škarnulytė, Emilija --[*]-- [2]



Scaling from Weather to ClimateDaniel  Liu[image: ]

The interaction of all meteorological elements at a particular time in a particular place provides what we call the ‘weather’ [Wetter]. The weather is not an average atmospheric state, but rather the total impression or total effect of actually occurring atmospheric phenomena all at once within a particular, short period of time, at a certain hour, or even more strictly in a given moment. We speak of the weather of a certain day, but only of the ‘climate’ [Witterung] and hardly of the ‘weather’ of a whole year, because the longer the period, the more manifold and heterogenous are the weather phenomena that have occurred, which can be summarized only through the term ‘climate.’ Climate already indicates an abstraction, while weather is a real condition, an individual event singled out of the changing sequence of climate phenomena. A weather map shows the atmospheric phenomena taking place over a part of the earth’s surface at a particular moment. There is no such thing as a weather map for months or a whole year, because the interplay of average temperature, average cloud cover, average wind, average rainfall, or monthly rainfall is not the weather.

Julius Hann, Lehrbuch der Meteorologie (1901), p. 483


1 The theme ‘weathering’ in this volume assumes a set of climatic forces — both material and metaphorical — that act with some constancy or predictability on an object, as well as specifying the kind or kinds of temporalities with regard to the thing being weathered. One of our [p. 94]Beginning of page 94motivations for choosing ‘weathering’ as our theme is the clear and distinct ambiguity of the concept. In English, at least, the concepts ‘weather’ and ‘weathered/weathering’ are at once global and local, e.g., the way a thunderstorm is a locally contained event caused by larger-scale climatological patterns; they invoke recent events, historical disruptions across a handful of centuries, and even processes that stretch well into Earth’s deep history. The weathering or weathering away of an object is temporally relative to both the object and the forces acting upon it. Weather is also an omnipresent condition — there’s good weather and bad weather, but there’s never no weather — and yet, from within the ivory tower, it’s both containable and temporarily escapable thanks to durable construction methods and modern climate control technologies like fibreglass insulation, air conditioning, a steady supply of electricity, central heating, and cognitive dissonance.1 As a friendly concept, weathering manages to tick all of the boxes of being everywhere and not everywhere at the same time, working as a capacious-enough concept that’s both helpfully meaningful and vague, impossible to ignore and (as aforementioned) conveniently ignorable if need be.
2 Are all of these possible meanings of the weather actually commensurable with one another? Or is part of the appeal their incommensurability? One of the more powerful intellectual currents within Anthropocene discourse and the environmental humanities is a stress on incommensurability of individual thinkers or political actors when compared to the geographical, geological, and historical scales of anthropogenic climate change. The problem of scaling individual experience — be it through pragmatic experience, social contract theory, the Kantian a priori, the Cartesian criterion of clarity and distinctness, etc. — up to encompass the scale and nature of climate change has been a manifest political problem around global climate science since the mid-1980s, and has dramatically intensified since the early 2000s.2 [p. 95]Beginning of page 95A running exchange with Dipesh Chakrabarty, Julia Adeney Thomas, Robert Stockhammer is a good case in point. In 2009, Chakrabarty reflected that his own scholarship left him ill-equipped to conceptually tackle the political crises of global climate change:
I realized that all my readings in theories of globalization, Marxist analysis of capital, subaltern studies, and postcolonial criticism over the last twenty-five years, while enormously useful in studying globalization, had not really prepared me for making sense of this planetary conjuncture within which humanity finds itself today.3

3In 2012, Chakrabarty sensed that the problem of scale was becoming more acute within postcolonial historiography and theory, which has emphasized differences of cultural experience juxtaposed against processes of globalization. The sheer scale of climate change left ‘experience’ behind, in that, ‘We cannot ever experience ourselves as a geophysical force — though we now know that this is one of the modes of our collective existence. We cannot send somebody out to experience in an unmediated manner this “force” on our behalf.’4 More troublingly for Chakrabarty,
We now also have a mode of existence in which we […] are ‘indifferent’ or ‘neutral’ to questions of intrahuman justice […]. This is why the need arises to view the human simultaneously on contradictory registers: as a geophysical force and as a political agent, as a bearer of rights and as author of actions; subject to both the stochastic forces of nature (being itself one such force collectively) and open to the contingency of individual human experience; belonging at once to differently scaled histories of the planet, of life and species, and of human societies.5

4Even though the individual versus the general will has long been a stock problem in social contract theory, Stockhammer, following Chakrabarty’s lead, has noted that global climate change in the last century [p. 96]Beginning of page 96has created or intensified a fissure in the history of Western philosophy that had remained hidden: the two separate concepts of humanity, the rational homo of the philosophers and the species Anthropos of natural history. Whereas homo gestures to the universality of human reason and experience, the Anthropos signifies what is collectively common despite human diversity and inequality. This distinction leads Stockhammer to write, ‘I am skeptical whether this model of individual enlightenment [Homo] can directly carry over to seven billion specimens of the species [Anthropos]’, and, ‘The commonality of homo is not comparable to the inequality within the Anthropoi.’6 Picking up on Stockhammer’s terminology and highlighting the contradictory or even ‘incommensurable’ concepts of the human, Chakrabarty responds,
By introducing new questions of scale — astronomical scales for space, geological scales for time, and scales of evolutionary time for the history of life — all in search of understanding the relationship between the history of the planet’s atmosphere and its life-carrying capacity, and thus promoting what may be called a life, or zoecentric, view of the history of the planet, the literature on global warming works at a tangent to the completely homocentric narrative of globalization.7

5Not that either Chakrabarty or Thomas believe this incommensurability is only a hindrance. Thomas argues that just as paleobiology, microbiology, and biochemistry ‘produce visions of “the human” that are incommensurable with one another, as well as with the historian’s usual conception of personhood and society’, for historians such [p. 97]Beginning of page 97incommensurability and diversity are usually strengths, or at least are tolerated well enough.8
6 The historian of science Deborah Coen offers a different take on such ‘incommensurability’, that scaling, as well as awareness of scale effects, are themselves human concepts, and that the point at which different scales become ‘incommensurable’ is not fixed:
The spatial and temporal dimensions of human life are historically and culturally contingent: they vary with differences in life span, degree of mobility, communications technologies, and cultures of remembering the dead. There is therefore no fixed meaning to the ‘human scale’ that could be set in opposition to ‘the planetary’.9

7In other words: How did we get to the point where individual experience, never mind community or even species experience, is assumed to be so small, while conceptions of either regional environments or planetary climates are assumed to be so large?10 The problem is perhaps analogous, in early twenty-first-century political discourse, to the way the individual’s experience has become politically and epistemologically unassailable against prevailing or ‘dominant’ narratives, especially when dealing with the experiences of those who are marginalized, forgotten, or historically oppressed. In both, the relationship between the general and the particular becomes undone, either by accident or through acts of deliberate resistance.11 The question is not so much one of whether all grand narratives and generalities need to be done away with, but which generalities are now most useful, and how the contours of general theories are negotiated. As Coen writes, paraphrasing the nineteenth-century Austrian writer, Adalbert Stifter (1805–1868): ‘In nature, as in human life […] often the little things [p. 98]Beginning of page 98are most significant, once they are recognized as instances of a more general pattern, perceptible to observers everywhere.’12
8 The concepts Homo, Anthropos, the human, and the Anthropocene are not only abstractions, but extrapolations from a highly specific set of scientific and social scientific practices, and we need to pay attention to how these extrapolations are made. Likewise, rigorous conceptions of the weather and weathering demand more than just conceptual gesturing or figuration: it requires paying attention to the methods by which particular phenomena, experienced at the individual or immediately local scales, are stitched together to create accurate pictures of regional and ultimately global conditions. If we take ‘weather’ in its most everyday sense, then we ordinarily say it is the job of the weather reporter or meteorologist to take into account a wide range of regional patterns and information coming from a variety of well-placed sensors in order to generate a weather report, an anticipation of how much rain, wind, dryness, or thunderstorms I can expect in a given place. In this volume, by focusing on weather and weathering, we are re-examining how we transform a single weather event or the weathering of a single object into broader notions respectively of climate or maintenance. In contrast to the way Stockhammer’s figurative Homo and Anthropos are simply assumed to be universal, the basic constructivist approach to the history and sociology of science demands that we explain empirically how scientific concepts become universal. There are, of course, a great many ways of doing so within science studies, but in this essay, I will assume that this ‘how’ demands examination of practices and methodologies. As the editors of a recent special journal issue on ‘Experiencing the Global Environment’ have written, ‘Ways of experiencing the global[…]are by necessity always produced locally.’13
9 The remainder of this essay will examine two areas of scholarship in the history of sciences of scaling: Martin Rudwick’s foundational work on the history of geology and Deborah Coen’s recent study of [p. 99]Beginning of page 99the origins of physical geography and climatology. These two cases provide important contrasts, illuminating the differences between natural philosophy and natural history, theory versus empirical research. Rudwick has argued that the major theoretical innovation that established modern geology was the shift from a relatively rigid style of ahistorical and deterministic geotheory to a geoscience that is highly attentive to historical contingencies of time and place. In other words, geologists had to learn how to scale up from local particularities and contingencies to reconstruct the history of the earth. Coen, by contrast, argues that modern climate science developed in the reverse fashion, from the active attempt to collect and synthesize local differences into physical theories of climatic change, effective at regional and global scales. How does this relate to the volume’s overall theme of weather/weathering? Obviously, in the case of climatography, observation and recording of the weather at special observatories and stations was the new science’s empirical foundation. In the case of early geology, scientists (Rudwick prefers the period-appropriate savants) travelled looking for places where the weather had worn away the Earth in a way that allowed one to see layers of different rocks or strata. Both sciences deal with the earth as a physical system, both sciences are clearly borne out by quite particular local human efforts, and both sciences were fundamental in the late twentieth-century formulation of the concept of the Anthropocene.
Geology: Enlightenment in Action
10 The evolutionary theorist and historian of science Stephen Jay Gould (1941–2002) wrote in 1988 that Sigmund Freud had forgotten the fourth great intellectual revolution of European scientific modernity. Freud had enumerated three: Copernicus’ de-centring of the Earth into one of a multitude of planets, Darwin’s demotion of man’s special creation into the spectrum of the descent of species, and of course Freud’s own revolution of subordinating rational action to the impulses of the subconscious. The fourth revolution, which Freud missed and Gould insisted upon, was the early nineteenth-century discovery of geological and cosmological deep time, the extension of the history of nature to millions and billions of years, in both breadth and [p. 100]Beginning of page 100depth.14 But it has been Martin Rudwick’s contention since his 2005 book Bursting the Limits of Time and emphasized in the 2008 sequel Worlds Before Adam that geology’s essential modernity is not in its mere extension of time, a concept other sciences have potentially entertained. Rather, Rudwick argues that modern geology embraced a very particular kind of historicity and temporality unique to the history of the geosciences. Modern geology for Rudwick — perhaps modernity generally — is characterized by emphasis on the contingency of geohistory, not just its depth. Contingency in the history of nature means, to Rudwick, that the history of nature is ‘as unrepeated, and as unpredictable, as human history itself’.15 Modern geological theory that embraces this sense of deep historical contingency can help take local and regional rock formations and reconstruct the past in stepwise fashion. By analogy, this is akin to comparing the reconstruction of the evolutionary history of Homo sapiens to theories of the state of nature in moral philosophy: these clearly related endeavours to understand the human and the subsequent history of humanity nevertheless have totally different relationships to the distant and proximate past. This sense of historical contingency is, Rudwick argues, the product of the late eighteenth-century habit by natural philosophers to import methodological concepts from the history of Christian theology, specifically Biblical chronology, into the theories of the Earth. Without denying the importance of deep time, Rudwick’s contention is particularly useful in our general consideration of weather/weathering, in that it insists on the duality of the contingency of particular events alongside the universality of the laws that govern them.
11 It is perhaps easier to understand what this contingent historicity is by contrasting it with the alternative temporalities that have been extant in European intellectual history. It is also a helpful way of qualifying what Rudwick means by history being unrepeatable and unpredictable: to be more exact, this means that a genuinely contingent human history or history of nature must be directionally cumulative [p. 101]Beginning of page 101(and therefore unrepeatable), and it also must not be preordained. For the most part, ancient Greek and Roman natural philosophy only provided its Latinate and Arabic descendants with a conception of nature as eternal, cyclical, and governed by forces that acted out of necessity. This was particularly true in Platonic cosmology, Aristotelian cosmology, and Ptolemaic astronomy, which took the eternal rotation of the stars around the earth, and the evident perfection of circles and spheres as the archetypes for both nature and causality generally. This kind of natural philosophy stood in stark contrast with the emphasis on free will in Christian theology and the Biblical drama of salvation. One of the great tasks of European and Arab scholarship through the Middle Ages was precisely to find ways to reconcile Greek philosophy’s emphasis on the eternal on the one hand, and, on the other hand, Mosaic theology’s emphasis on both the provisional nature of God’s will and the voluntary nature of human faith. The histrionics surrounding the papal Condemnations of 1277 was but one famous episode, with church authorities alarmed by the radical Aristotelians’ claims that an eternal universe was more logically consistent than the account of creation in Genesis.16
12Additionally, the Aristotelian foundations of medieval Latin and Arabic natural philosophy provided only very crude ideas for understanding different scales of natural phenomena. Privileging the eternal, circular motion of the celestial sphere relegated the terrestrial as the realm of linear, or ‘accidental’ as opposed to perfectly circular and eternal ‘natural’ motion. The physics of the terrestrial sphere were effectively governed by the natural motions of the four elements in Aristotelian matter theory — i.e., that earth, water, air, and fire tended to sort themselves in layers, with earth ‘falling’ to the centre of the cosmos and fire rising to the interface of air and the celestial aether (e.g. in pre-Newtonian definitions of gravity). In this cosmology, the elements’ terrestrial disorder meant this overarching, law-like tendency towards order would be interrupted by the proliferation of local events and causes. The terrestrial as the realm of the accidental proved to be a source of inspiration for natural philosophers seeking to reconcile [p. 102]Beginning of page 102the overarching eternalist framework of Greek metaphysics with the demand for theological contingency: for example, for the Lutheran reformer and pedagogue Phillip Melanchthon (1497–1560), elucidating the providential meaning of accidents (generally, in the metaphysical sense) was an essential way of fitting the Aristotelian natural philosophical corpus into reformed Christianity based on justification by faith alone.17
13 The terrestrial was therefore not historical so much as merely accidental, and terrestrial natural history was thus merely the corrupted subset of a naturally eternal cosmos. At least when it came to nature, Greek natural philosophy and its descendants up to the Scientific Revolution could explain specific natural phenomena with reference to extremely local causes and agents (e.g., in theories of vision),18 but they were not capable of wholesale discovery, ordering, and reconstruction of events in time, deep or otherwise, according to Rudwick. In contrast, Biblical chronology, dynastic chronicles, epics, and narratives generally place events in a temporal sequence and seek to explain their sequence with any number of causes. Nor did this lack of interest in specific historical sequence substantially change during the Scientific Revolution. The introduction of the new mechanical philosophy by Descartes and the neo-Epicurean atomists in the sixteenth and seventeenth centuries managed to replace the eternalism of Aristotelian cosmology with a linear history of the universe, albeit one strongly shot through with determinism. The mechanical philosophy’s determinism was directional — linear motion was now ‘natural’, while active intervention was required for circular motion — but although it could in principle be used to reconstruct the history of the universe, in practice the mechanical philosophy’s explicitly abbreviated causality limited scientists to ad hoc guesses about particular types of geological events. These ad hoc ‘theories of the earth’ traced their lineage to Descartes own theory of the creation of mountains in his 1644 Principia Philosophiæ (part 4, sections 41–44), in which Descartes suggested mountains were caused by differential heating and cooling of [p. 103]Beginning of page 103the Earth by the Sun (Fig. 1). This kind of directional, if broadly deterministic theory culminated in Buffon’s theory of the cooling earth: in his Histoire Naturelle (1749–89), he argued that all of the planets formed when comets struck the Sun, tearing off lumps of superheated material that cooled as over time. Inspired by the evident fact that mines become hotter the deeper they are excavated, Buffon went as far as commissioning a blacksmith to heat iron balls of different sizes, and studied the way heat loss varied by the size of the sphere: based on these studies, Buffon argued in print that the Earth was approximately 75,000 years old, though in private he speculated that it was as high as 10 million.19 Whatever the particular age of the Earth might be in these theories, however, they were largely based on a premise that a small set of initial conditions and mechanisms could account for the entire course of geohistorical events in a deterministic, predictable fashion, ‘from Fireball to Snowball, under the constant laws of nature.’20 They were, by definition, global in scope, albeit ‘global’ relative to cosmology, rather than relative to anything approaching human history of human experience. This indoor theorizing was often dismissed as indulgent speculation. Nevertheless, these kinds of ‘Fireball to Snowball’ theories by Buffon and others provided for a deeper history of the Earth, now conceivably millions of years old.
[image: Figure 1. ’ ‘buckling crust’ theory of the Earth, from  (1644). The surface crust of the Earth () has pores or cracks (1–7) that connect the atmosphere () and , a layer of rarefied matter beneath the Earth’s crust; when the sun heats the Earth, heated fragments of  push themselves up through the crust , but then cooled air  sinks through the pores of the Earth’s crust, expanding this body and causing the crust to buckle upward. These buckles cause both the formation of mountains and press the lower masses  and  upward, causing the creation of oceans at fragments 2–3 and 6–7.]Figure 1. Descartes’ ‘buckling crust’ theory of the Earth, from Principia Philosophiæ (1644). The surface crust of the Earth (E) has pores or cracks (1–7) that connect the atmosphere (B) and F, a layer of rarefied matter beneath the Earth’s crust; when the sun heats the Earth, heated fragments of F push themselves up through the crust E, but then cooled air B sinks through the pores of the Earth’s crust, expanding this body and causing the crust to buckle upward. These buckles cause both the formation of mountains and press the lower masses D and C upward, causing the creation of oceans at fragments 2–3 and 6–7.

14 They also created the first tentative link between theories of the Earth’s development with a different domain of investigation: geognosy, what today we might call stratigraphy, the description of the ordering of layers of different kinds of rocks into strata (Figure 2). In the eighteenth century and earlier, geognosy was a descriptive part of the sciences of mining and quarrying: layers of rock were studied in order to anticipate where in the Earth valuable ores or minerals could be found. In most areas, the layers of rock formed regular sequences from topsoil down to bedrock granite: mine engineers knew that these sequences of strata were fairly regular across local and even regional distances, since they had already dug into the earth or examined exposed outcrops.21 The clearly layered and seemingly orderly sequence [p. 105]Beginning of page 105of strata had made early geotheory plausible, and early geotheory likewise tried to mobilize the regularity of rock strata to create theories of the Earth. In what Rudwick calls the ‘standard model’ of pre-modern geology, as the Earth cools, its surface becomes a giant ocean, and further cooling causes minerals to precipitate and sediment into layers, with each layer differing due to its relative age and by its chemical composition.22 These theories could thus explain why ‘basement’ or ‘Primary’ rocks like granite, schist, gneiss, and marble were usually found below the lighter, ‘Secondary’ rocks like sandstone, shale, and limestone. Buffon’s and other theories following the standard model could potentially take geognosy — ordinarily a descriptive, classificatory, and structural science — and transform it into evidence of the Earth’s deep history.
[image: Figure 2. Angular unconformity at Praia do Telheiro, near Sagres in Algarve Portugal. It shows Late Triassic red and yellow planar sandstones resting on top of tilted black shales and greywackes of Carboniferous age, deformed during the Variscan orogeny. Photograph by André Cortesão, Creative Commons Attribution 3.0 Unported license <>.]Figure 2. Angular unconformity at Praia do Telheiro, near Sagres in Algarve Portugal. It shows Late Triassic red and yellow planar sandstones resting on top of tilted black shales and greywackes of Carboniferous age, deformed during the Variscan orogeny. Photograph by André Cortesão, Creative Commons Attribution 3.0 Unported license <https://commons.wikimedia.org/wiki/File:Angular_Unconformity_at_Praia_do_Telheiro_in_Algarve_in_Portugal.png>.

15 But the Earth is not so regular, and planetary-scale causal theories like the late eighteenth/early nineteenth-century standard model struggled to account for the increasing amounts of local variation being studied and recorded by miners, physical geographers, and mineralogists. Critics of ‘Enlightenment rationality’ tend to miss the way that amateur and expert savants in the eighteenth century also obsessively collected examples of nature’s diversity, often desiring particularly strange specimens that explicitly defied extant theories or rationalizations of nature. Strange or beautiful rocks and fossils would be removed from their original context precisely for their peculiar or exemplary character and be placed in mineralogical collections; these collected specimens could be compared by simple visual examination, through more advanced optical analysis, or even through more destructive chemical analysis. Chemical analysis could raise some uncomfortable questions about the standard model. Why, for instance, was heavy basalt so often found in strata on top of, for example, lighter sedimentary strata like sandstone or limestone? Did this mean basalt was a compressed sandstone? Or, as some geotheorists in the eighteenth century suggested, was basalt volcanic in origin — thus adding unexpected complexity to the standard model of geological history?23
16 [p. 106]Beginning of page 106The most broadly synthetic method of addressing these questions about the Earth’s geological diversity would, by the middle of the nineteenth century, be found in physical geography and geognosy, which, above all else, privileged outdoor fieldwork over the collection and comparison of objects. The turn of the century in Europe witnessed a unique boom in geological fieldwork, though the reasons for the boom varied in different places: in Britain it became inexplicably fashionable for leisured gentleman to explore their physical environments, while in Central Europe minor and major states alike established mining schools as a cameralistic response to the economic devastation of the Seven Years’ War.24 Initially, both these amateur and professional [p. 106]Beginning of page 106endeavours were much alike in scale but unlike in dimension. As already mentioned, mining scientists in places like the Ore Mountains on the border of Saxony and Bohemia sought to understand the local sequence of the Earth’s strata in order to anticipate where veins of ore (and later coal) might be found before undertaking the costly work of digging mine shafts. Mining savants above all, like Abraham Gottlob Werner (1749–1817), thus sought to understand the sequence of strata on the vertical axis in particular mining districts. Strata are not simply layered in parallel sequences as the standard model — or, for that matter, the Aristotelian model — would suggest, like a cake, but rather many sit at different angles. Certain well-established strata could be found in vastly different thicknesses in different places. Most critical were unconformities, places where some strata might be layered at sharp angles to others, or a stratum is highly uneven, or perhaps missing entirely, or even found unexpectedly intruding on a predicted sequence. Some unconformities are visibly evident, others quite subtle and visible only to someone looking for it; some strata simply do not show clear orientation at all, looking more like a mass of rubble. These difficulties made expertise valuable particular in the professional setting of mining and geognosy, but amateurs could nevertheless do the basic work, since the basic instruments were quite minimal: all one needed was a hammer, shovel, a hand lens, free time, and transportation to seek out weathered cliff faces or hills with exposed layers of rock. At the same time, long personal experience with the rocks of a local region was necessary to understand all of the variation that was possible, and to discriminate between similar-looking strata, in order to correlate the sequence of formations from one place to another.25
17 The mining professionals had the advantage of being able to enlist labour to dig, but they also considered their knowledge to be both relatively localized and purely descriptive: initially, geognosy was not tied to particular theories of the Earth or ideas about Earth’s history. But over the course of the first half of the nineteenth century, as more and more local areas had their strata mapped, the early geologists grew increasingly confident that they could understand the stratigraphy of [p. 108]Beginning of page 108whole regions by induction, without needing to direct empirical evidence from each individual locale. Moreover, the growing network of amateurs in Britain meant that studies of local formations could be compared: by 1822 the Geological Society of London counted 313 members living in or near London, and an additional 328 ‘non-resident’ members living overseas, all of whom received published Proceedings that summarized members’ reports.26 The amateurs in Britain had the advantage of sheer numbers and a growing system of scientific sociability that could coordinate the efforts of a larger number of less-expert local explorers. These collective efforts would culminate in some of the most impressive examples of the synthesis of experiential knowledge in natural history: George Bellas Greenough (1778–1885) and William Smith’s (1769–1839) grand geological maps of regions as large as the entirety of England (Fig. 3), with Smith making his map entirely through his own surveying work. By mid-century, British geologists were crisscrossing the globe, taking advantage of global travel secured by Britain’s naval supremacy, in order to conduct intensive geological surveys in the field. The Scottish geologist Roderick Murchison (1792–1871) made expeditions to nearly every corner of the globe, from Australia to British-controlled India to the Russian Baltic: his work in stitching together the stratigraphy of so many areas of the Earth was not only in service of geological theory, e.g. determining the global distribution of the sequence of strata, but equally importantly his work aided imperial and colonial authorities in planning gold, coal, and other mining projects that ultimately sustained the imperial endeavour. At every point in Murchison’s journey, the basic tools of investigation were the same: travel to many locations, examine extant outcroppings, map and chart formations along horizontal and vertical axes.27
[image: Figure 3. Part of ’s map of geological sections in Somerset, England, 1819, showing the
            sedimentary strata of sandstone, marl, and limestone. William Smith,  (London: John Cary, 1819).]Figure 3. Part of William Smith’s map of geological sections in Somerset, England, 1819, showing the sedimentary strata of sandstone, marl, and limestone. William Smith, Section of the Strata through Hampshire and Wiltshire to Bath, on the Road from Bath to Salisbury (London: John Cary, 1819).

18 Identifying and associating the order of strata across such large distances ultimately required more than just the examination of the rocks themselves, the differences among which could be exceedingly subtle, or, in the case of some unconformities, absent entirely. The great success of unlocking the sequence of strata across the globe owed [p. 109]Beginning of page 109much to the growing recognition in the nineteenth century that the order of rock strata were correlated to the kinds of fossils that geologists and geognosists found in each of the strata. The distinctiveness of the fossil bones, shells, and occasionally plants in each stratum became aids for identifying the order of strata across regions where the rocks themselves were not the same, or just hard to identify: Smith’s grand maps of the strata of England owed much to his ability to use ‘characteristic fossils’ to identify strata. But these observable consistencies across strata and fossil beds eventually became a way to understand both fossils and strata as clues for the reconstruction of a linear, progressive, and contingent history of the Earth. As early as 1801, the naturalist Georges Cuvier (1769–1832) remarked, ‘the older the beds in which these bones are found, the more they differ from those of animals we know today.’28 As geologists and collectors alike started to plot out where certain kinds of fossils were found — a task that required experience both out in the field and inside the museum — it became apparent that the top-most, ‘youngest’ strata bore fossils that were similar to many known living species, while fossils in deeper, ‘older’ strata were often much stranger. Whereas in the late eighteenth century early geologists had suggested that the presumably law-like character of geological change might make the history of the Earth cyclical or eternal, the fossil evidence accumulating in the early nineteenth [p. 110]Beginning of page 110century seemed to show otherwise. The fossils that were being found were simply not like bones of known animals, suggesting that large scale extinctions accompanied the successive deposition of rocks into strata. Moreover, as the correlations of fossil types and strata became stronger, it became possible to imagine a reconstruction of the actual past world that these fossils came from. A most dramatic case in 1822 by the English theologian and geologist William Buckland (1784–1856) demonstrated that it was even possible to reimagine not only ecosystems, but even the daily lives of animals that lived in a very distant time. The cave, discovered by miners in 1821 working in a limestone quarry in Kirkdale, in Yorkshire, was filled with fossil bones of elephants, hyenas, rats, horses, bears, oxen, and rhinoceroses. Yet both the entrance of the cave and the cave itself was too small for any of these larger animals to go in. Buckland realized that the cave must have been home to a hyena den, and that the largest bones must have been dragged into the cave by the hyenas, as shown by the toothmarks on the large bones and abundant ‘calcareous excrement’ found within the gravel and silt. The petrified dung would be the key to the reconstruction: by comparing the fossil excrement with specimens from English zoos, Buckland demonstrated that the fossils were most likely dragged in as scavenged food by the hyenas, and not washed into the cave — either by periodic flooding or by Biblical deluge.29
19 Buckland’s reconstruction of the Kirkdale cave made it possible to, as Rudwick puts it, ‘construct a conceptual time machine’ moving backward from recent cases into the deep past.30 This kind of stitching together of the past from localized elements into maps and narratives stood in stark contrast to earlier attempts to create theories starting from cosmological scales. As Rudwick argues in Earth’s Deep History, by the middle of the nineteenth century geology had adopted many of its conceptual frameworks not from geophysics but rather from secular and sacred history: the coins, artefacts, and documents of history and historiography were made analogous to the rocks, fossils, and formations of geology. Although elements of this analogy can be debated, it nevertheless suggests how modern geology can be considered as a [p. 111]Beginning of page 111science of scaling up localized, individualized experience into grand narratives of the history of the Earth.[Rudwick, Martin]

Climatology: From Experience to Theory
20 The epigraph at the top of this chapter, taken from the meteorology textbook by the Austrian climatologist Julius Hann (1839–1921), highlights the fundamental epistemological difference marked by the concepts ‘weather’ and ‘climate’: we can go outside and experience the weather through our senses and instruments, but if we are to collect our experience into knowledge about the climate, then we have to resort to something other than experience. It does not follow that weather is real and climate a fiction: it simply means that the two are grasped by different means. The history of climatology and meteorology in some sense runs in the opposite direction from the history of geology and theories of the Earth. Whereas the latter began at cosmological scales and gained local-historical granularity, the sciences of weather and climate began with the assumption that local weather events were both highly variable and highly place-specific. Climate science only later acquired a theoretical generality that could tie large-scale movements of air, water, and heat together with the particularities of a local landscape.
21 Meteorology and weather forecasting have probably been practiced by every human society through some means, though the modern combination of ship-borne observation of navigable winds and long-term records from weather stations to analyse large-scale climatic phenomena began in the late-1700s, with the mobilization of the thermometer, barometer, and hygrometer.31 Well into the nineteenth century, alerts for potentially catastrophic weather events required someone to directly observe an incoming storm — by ship in many colonial coastal ports, by observation stations everywhere else.32 The historian Richard Grove has argued that the first global climatic [p. 112]Beginning of page 112event to be accurately recorded was probably the Great El Niño of 1790–1794, when the British imperial officials simultaneously recorded barometric readings, droughts, and reports of crop failures in the Caribbean, northern China, Australia, Mauritius, and most critically Madras and Bengal.33 But noticing the simultaneity of far-flung events does not amount to noticing and naming one climatic event: in the case of the El Niño Southern Oscillation, a complete theory only emerged in the 1960s, with major revisions made through the 1980s. Until the 1870s, the gathering of data and creation of meteorological maps and tables had only a very limited theoretical payoff.34 As Deborah Coen argues in Climate in Motion, taking climatology from rules of thumb to scientific theories of global climate required new physical theories of heat as well as literary techniques for describing movement across scales.
22 For Coen, the Austro-Hungarian Empire was a political entity that was particularly suited for the creation of an integrated science of climatology: a contiguous land empire that encompassed many peoples, languages, and terrains. Coen argues that finding political unity in the Empire meant searching for the forces and tensions that tied together the parts into the whole through dynamics, rather than simply assuming parts are instantiations of an a priori whole or natural category.35 Mapping and collecting, which were so crucial to British, Dutch, and Spanish imperial projects, were augmented by projects to determine why diversity persisted across an integrated space: it was important to fully catalogue local contrasts, but an additional step was needed to turn this collection of facts into scientific knowledge.36
23 In Austrian climatology, the additional force came through different applications of thermodynamics in order to explain the accumulation, movement, and dispersal of atmospheric energy. For example, [p. 113]Beginning of page 113the Austrian geographer Alexander Supan (1847−1920) pioneered the discovery and use of pressure and temperature gradients, mapped to particular geographical regions, where atmospheric energy accumulated and dispersed along predictable lines.37 Doing so revealed that the distribution of climatic patterns was not itself driven by measured wind speed, but rather by the movement the pressure systems that drove the wind. But by far the most important climatological theory to come out of imperial Austrian climate science was Max Margules’ (1856-1920) theory of the ‘available potential energy’ (APE) of the atmosphere.38 Margules, a physicist at the Austrian Imperial Zentralanstalt für Meteorologie und Geomagnetismus (ZAMG), argued that the stability of pressure gradients themselves had to be accounted for by measuring the energy capacity and (thermodynamic) work done by moving masses of air and moisture. By considering the dynamics of weather as ‘pendulous oscillations’ of unequal masses of air as a first principle (Fig. 4), Margules’ APE model implies that winds, storms, and pressure gradients were caused by the movement of warm and cold bodies of air — a concept that is fundamentally a mathematical abstraction of direct experience — and that movement of warmer or colder air horizontally across the landscape has significant effects on the vertical distribution of atmospheric heat, pressure, and moisture.39 Here was the grand unifying theory: all weather phenomena must be understood as the energetic effect of bodies of air moving across the land and up and down the atmosphere, and the terrain itself thus has a powerful effect on the movement of these masses of air. In the 1950s, the American meteorologist Edward Lorenz (1917–2008) would broaden Margules’ theory of storm generation into a general theory of atmospheric circulation, a theory that makes the movement of heat into the root cause of all weather phenomena.40
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            536.]Figure 4. Max Margules’ 1904 schematic showing an initial state (above) of vertically differentiated temperature (Tn) and pressure (Pn) differences (spatially divided by Ph), which results in the subsequent state (below) of horizontally differentiated layers of air at different temperatures and pressures. Max Margules, ‘On the Energy of Storms’, p. 536.


Conclusion
24 Experience, Lino Camprubí and Phillip Lehmann argue, scales.41 Models and theories of the climate are not generated solely by abstraction, but historically come from people observing rolling clouds near and far, measuring the fall of atmospheric pressure, feeling their skin becoming clammier as the humidity rises: the dynamic experience of the weather is not only felt by one individual, but by many, and these experiences and measurements are recorded, sorted, and eventually calculated to become the science of the climate. This is in large part because there is not one monolithic ‘experience’. Experience has different modes of feeling and seeing that are augmented by time, technologies, and, once accumulated, in expertise. The instruments and techniques of experience in early geology were collections, reports, and eventually maps and guides to landscapes. The scale of geographical and geological maps provides a good case in point: they are clearly generated by experience, but a map in the hands of its user becomes a tool to [p. 115]Beginning of page 115augment experience as well. The study of the cumulative and recursive effect of experiences turned into tools and representations has become one of the core tenets of empirical science studies in the twenty-first century,42 despite the fact that such recursiveness can lead to a sense of vertigo and disorientation.43
25 In this essay I have tried to juxtapose two different ways experience and science scaled. In Rudwick’s studies of the history of geology, theories of the Earth originate from the Aristotelian and Cartesian theories operating at essentially cosmological scales, and much of what makes geology ‘modern’ is its contrasting ability to account for very small-scale, local variations of phenomena within the context of planetary laws. Coen’s account of the history of climatography and climatology, in contrast, begins with the historically widespread assumption of the local, small-scale specificity and variability of the weather, and only through the use of high-quality record keeping and modelling using thermodynamic laws does a picture of climatological dynamics arise. In both, the interplay of natural history and natural philosophy is centre stage, and one does not operate well without the other.
26 But what are we to make of the kinds of distant theorizing and exploration of nature, which in both of the cases presented here is conceptualized largely as a world prior to or absent the human species — the Anthropos and the Homo mentioned at the start of the essay? As Julia Adeney Thomas observes of Chakrabarty’s original analysis of the concept of the Anthropocene, the challenge is not only in scaling as such, which would be a problem of method and methodology in the historical sciences, but in what is being scaled. For Thomas, the distinction between Homo and Anthropos, or ‘the Human’ and ‘the human species’
is not something humanist historians can understand through self-reflection in Wilhelm Dilthey’s sense, where historical consciousness is ‘a mode of self-knowledge’, or in R. G. Collingwood’s sense, where historical comprehension rests fundamentally not on reconstructing the past but on reenacting [p. 116]Beginning of page 116‘in our own minds the experience of the past.’ While ‘species’ may work for paleobiologists comparing, say, the fossil records of Eemian biota from 130,000 years ago with modern organisms, theirs is a labor of reconstruction as opposed to one of self-reflection or mental reenactment.44

27I would like to close this meditation on weathering by suggesting that this disjuncture Chakrabarty highlights between the human as a political actor and humanity as a planetary force is loosely analogous to the distinction between the self-reflective subject and the self-negating analyst. During the early-1990s debates on historical and scientific objectivity, the historian Thomas Haskell argued that attempts to cast the concept of objectivity itself as both fictional and disingenuous ran the risk of turning any historical scholarship into propaganda, and any possible utterance into an expression of will:
But to shrug off the capacity for detachment as entirely illusory — to claim that since none of the standpoints the self is capable of imagining are really that of ‘the other’, but are self-produced (as is certainly the case), and to argue that all viewpoints therefore are indistinguishably contaminated by selfishness or group interest or the omnipresent Nietzschean will — is to turn a blind eye to distinctions that all of us routinely make and confidently act upon, and thereby to blur all that distinguishes villainy from decency, veracity from mendacity, in everyday affairs. Not to mince words, it is to defame the species. Fairness and honesty are qualities we can rightfully demand of human beings, and those qualities require a very substantial measure of self-overcoming.45

28Since these debates, historians of science have argued that objectivity is itself a historically specific kind of subjectivity and set of values that scientists work to cultivate, so much so that objectivity has itself become essentially synonymous with scientific knowledge and practice.46 Haskell argues that the species — Stockhammer’s Homo [p. 117]Beginning of page 117— must be capable of some kind or kinds of detachment, alienation, impartial judgement, and empathy towards the other, and this itself requires a degree of personal cultivation. It is precisely this recasting and scaling-up of the personal experience of the weather to a global understanding of climate, and the scaling-down of geological theory to understand one’s local landscape or patch of the Earth, that demands personal experience as well as alienation from it.
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