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Minas, as in mines

1. All information extracted 
from Denúncia, by José 
Adércio Leite Sampaio, 
Gustavo Henrique Oliveira, 
Jorge Munhós de Souza, 
Eduardo Henrique de Almei-
da Aguiar, Eduardo Santos 
de Oliveira. Minas Gerais, 
Espírito Santo: Ministério 
Público Federal, 2016.

2. Kathryn Yusoff, “Mine as 
Paradigm,” e-flux Journal: 
Survivance (2021), https://
www.e-flux.com/architec-
ture/survivance/381867/
mine-as-paradigm/

3. Yusoff, “Mine as a Para-
digm.”

4. Márcio Zonta, Charles 
Trocate, Antes fosse mais 
leve a carga: reflexões 
sobre o desastre da Samar-
co/Vale/BHP Billiton (Mar-
abá: iGuana, 2016), 30.

5. Carolina Capanema, 
“Mining and Environmental 
Destruction in Minas Gerais: 
A Historical Comparison,” 
Arcadia 6 (Spring 2021), 
Rachel Carson Center for 
Environment and Society, 
doi:10.5282/ rcc/9217. 

On November 5, 2015, the Fundão tailings dam 
located in the municipality of Mariana in Minas Gerais ruptured, 
letting out around 40 million cubic meters of sediment. The wave 
crashed into a second dam, Santarém, and broke off its topmost 
part. From there, the material contained in both dams spilled into 
two small streams, also called Fundão and Santarém, flooding 
the area around them and destroying their channels irrevers-
ibly. After that, the mud slid over Bento Rodrigues, located three 
kilometers away from Santarém, destroying most of the village. 
After passing through Bento, the mud entered the Gualaxo do 
Norte river, covered it for over 55 kilometers, then joined in on 
the Carmo river, causing the mineral-filled water to flood over 
sections of towns such as Barra Longa, Rio Doce and Santa Cruz 
do Escalvado. In total, there were 19 deaths between residents 
and workers at the mine.

Besides the damage to constructions, the 
flooding of the rivers led to a destruction of the riparian vege-
tation and death of thousands of terrestrial and aquatic animals 
by asphyxiation. After traveling for 22 kilometers across the 
Carmo river, the wave entered the Rio Doce. Since the Doce is 
larger, only a few isolated contiguous areas flooded. Municipali-
ties such as Governador Valadares, Baixo Guandu and Colatina, 
which were dependent on the river for water provision, had to 
shut down their plants and cut off the supply to their citizens for 
months. Most of the aquatic life in the river died. On November 21 
the mud finally reached the Atlantic ocean, at the city of Linhares 
in Espírito Santo.1

Ironically, the toxicity unleashed on the land-
scape was the result of a quest for purity. Kathryn Yusoff points 
out how geology as a way of seeing (and changing) the world 
builds up a grammar of matter that dividuates it in order to form 
cognizable units. By denying a “geochemically communicative 
matter-state that is already situated in the earth,”2 geology 
predicates contemporary life and all its technologies on the 
exploitation not of land or matter per se, in its physical-chemical 
“promiscuity,”3 but a pure, charted material obtained through a 
complete separation between matter and its context. In order to 
“clean” the material of its unwanted properties, mining activities 
result in massive amounts of waste. In the case in question, the 
goal was to obtain high quality iron ore. In order to do that, the 
original material had to undergo a purification process. What the 
tailings dam contained was not even mined material, but simply 
an unsolvable and un-moveable mass of byproducts—metals, 
minerals, particulates and water.

The dam belonged to Samarco Mineração SA, 
a joint venture between two multinational companies: Vale SA, 
from Brazil, and BHP Billiton, a British-Australian enterprise. In 
2016, the Federal Prosecutor’s Office presented a criminal com-
plaint against the three companies. The complaint was archived 
and some of the crimes are currently bordering on statutory 
limitations. As an alternative, Samarco signed a TTAC (Trans-
action and Conduct Adjustment Agreement) through which 
Fundação Renova was founded. Renova is an NGO that manages 
reparations to those affected by the disaster in the entire Rio 
Doce basin. As such, it has handled anything from experimental 
aquaponics initiatives at the mouth of the river to the design and 
construction of Nova Bento Rodrigues three kilometers to the 
south of the ruined one.

If the name of the state does not make it ex-
plicit enough, Minas owes its economic development since the 
beginning of the colony to mining. The region is rich in several 
minerals including aluminum, iron, gold and precious stones. In 
this long history of extraction, floods are nothing new. Between 
1986 and 2015, seven other tailings dams ruptured in the state.4 In 
2019, another massive rupture in Brumadinho led to the death of 
270 people, mostly Vale employees. Capanema found indications 
of floods due to gold mining in the decades of 1730 and 1740 in 
Mariana, where the 2015 accident also took place.5

In the midst of these movements of incom-
mensurable proportions, damage is permanent and lives are 
irreparably altered. In the search for purity, toxicity ends up infil-
trating time and space. The 2015 event is entangled with others 
and they all reflect off each other multi-directionally, becoming 
specters upon specters. They are all different and yet the same. 
The justice of reparations is being carried out, albeit poorly. 
Fundamentally, somehow, nothing seems to change. The past is 
dead, the present is sick and the future has been laid out. Within 
this conundrum, could hauntology present a different rendition 
of justice, undoing past and future? And is this exercise one in 
which architecture could participate?
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Jacques Derrida coined the term hauntology 
in his lecture-turned-book Specters of Marx: The State of the 
Debt, the Work of Mourning and the New International. The text, 
written in 1992, responded to a broader political debate, greatly 
conditioned by the fall of the Berlin Wall in 1989, during which the 
place of Marx and Marxism in contemporary society was being 
revised and even entirely questioned.

By positioning Marx himself as a specter, Derri-
da laid out the possibility for a beyond-ontology. The specter 
“does not belong to ontology, to the discourse on the Being of 
beings, or to the essence of life or death. It requires, then, what 
we call, to save time and space rather than just to make up a 
word, hauntology.”6 What haunts is what sits between the there 
and the not-there: “[o]ne does not know if it is living or if it is 
dead. Here is—or rather there is, over there, an unnameable or 
almost unnameable thing: something, between something and 
someone, anyone or anything, some thing … this thing that looks 
at us, that concerns us.”7 The ghost must be acknowledged be-
cause it meddles with the things of the living, “[w]e are in relation 
to it and it has designs on us such that we must reckon with it.”8 
The central specter of Derrida’s text is the prime example: there 
is a forced death of the spirit of Marx, a “conjuration” in the form 
of a “deafening consensus” that the dead thing is indeed dead. 
Yet, it continues to work and to cause to work, with little concern 
to this death that does not kill.

A defining characteristic of the haunting is 
its being and not being at the same time. There is room for the 
haunting to be taken as the un-actualized virtual (especially since 
the not presently there also refers to the not yet there), or simply 
as a “repressed or unresolved social violence,”9 an unexpected 
manifestation of an economic or social system whose gargantuan 
contours cannot be made out and so it is mistaken for absent. 

Karen Barad specifically chooses to name 
the ontological indeterminacy observed at a quantum level as 
hauntology. This indeterminacy is seen in Quantum Field Theo-
ry experiments that result in diffraction patterns generated by 
particles when their position is not being measured. These pat-
terns are characteristic of waves, meaning that at some point the 
particle finds itself in a state of superposition, neither at one place 
or another, but simply “indeterminately” at a position and anoth-
er.10 This possibility leads to a shift in understanding presence at 
the ontological level, as superposition is not a result of insufficient 
means of measurement (“epistemological uncertainty”11) but to a 
de facto coexistence in time and space. 

Barad takes Kyoko Hayashi’s novel From 

Trinity to Trinity as the example of a truly hauntological work 
of mourning, where the narrator, a survivor of the bombing of 
Nagasaki, acts in a way that surpasses time as a linear succes-
sion of moments.12 Derrida conditions the work of mourning to an 
acknowledgement of the thing made dead, an ontologizing of re-
mains,13 and Hayashi, through a deep understanding of how time 
is undone by nuclear disaster, joins in on this undoing, becoming 
a bodily present witness to all events diffracting across the one 
fateful day when the bomb was dropped. She finds herself simul-
taneously “in Nagasaki working alongside classmates,” “on a U.S. 
Air Force base in New Mexico visiting the National Atomic Muse-
um,” “counting fifty-two empty chairs belonging to classmates 
who did not return,” “recounting the history of sixteenth-century 
Spanish explorers colonising the land now called ‘New Mexico’ 
while walking next to Little Boy and Fat Man.”14 These are all are 
the same event, the bombing, happening now, before, and after, 
in places close and far away from each other. 

Radiation infiltrates time and space indefi-
nitely; that is why the ongoingness of disaster is so clear in the 
case of the bombing. But apart from the specificity of nuclear 
warfare, other events also diffract and entangle places and lives. 
Avery Gordon makes a hauntological investigation of Toni Morri-
son’s Beloved, where Sethe, an enslaved mother, kills her child so 
it cannot be taken back into captivity, only to be forced to reckon 
with its ghost many years later. At a certain point in the story, 
Sethe, who escaped a plantation twenty years before, discuss-
es the nature of time and the event with Denver, her daughter. 
The woman posits the idea of rememory, a picture of a place 
that stays “out there, in the world,” “floating around … outside 
my head.” Other people can even “bump into a rememory that 
belongs to somebody else.” She then warns Denver about the 
dangers of events that are still happening, all the time:

Where I was before I came here, that place is 

real. It’s never going away. Even if the whole farm—every 

tree and grass blade of it dies. The picture is still there and 

what’s more, if you go there—you who never was there—if you 

go there and stand in the place where it was, it will happen 

again; it will be there for you, waiting for you. So, Denver, 

you can’t never go there. Never. Because even though it’s all 

over—over and done with—it’s going to always be there wait-

ing for you.15

Sethe fears the ongoingness of the event 
that Hayashi chooses to embrace. In the story told by Morrison, 
she ends up consumed by the past, withering in the face of a 
catastrophe too great to deal with. Gordon refers to this same 
passage as an example of the opposition between the action 
of seizing the past versus the event of being seized by it.16 The 
figure of the ghost as a past that moves in a logic beyond us is 
present for both Gordon and Derrida, who describe it, respec-

The nature of haunting

6. Jacques Derrida, Spec-
ters of Marx: The State of 
Debt, the Work of Mourning 
and the New International, 
trans. Peggy Kamuf (New 
York: Routledge Classics, 
1994), 63.

7. Ibid, 5.

8. Avery Gordon, Ghostly 
Matters: Haunting and the 
Sociological Imagination 
(Minneapolis: University of 
Minnesota Press, 2008), 64.

9. Ibid, xvi.

10. Karen Barad, “Troubling 
Time/s and ecologies of 
noThingness: re-Turning, 
re-membering, and fac- 
ing The incalculable,” new 
formations: a journal of 
culture/theory/politics 92 
(2018): 65, muse.jhu.edu/ 
article/689858.

11. Ibid, 68.

12. Ibid, 70. 

13. Derrida, Specters of 
Marx, 9.

14. Barad, “Troubling Time/s 
and ecologies of noThing-
ness: re-Turning, re-mem-
bering, and facing The 
incalculable,” 70.

15. Toni Morrison, Beloved 
(New York: Vintage Interna-
tional, 2004), 35.

16. Gordon, Ghostly Matters, 
164.
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tively, as a set of “forces that lay claim to you whether you claim 
them as yours or not”17 and as the “revenant,” the one who pays 
a visit, who is an event, who sees us before we see it “or even 
before we see period.”18 The poet Dionne Brand uses the figure of 
the haunting to describe the Door of no Return, a presence that 
follows those who constitute the African diaspora like her. Every 
one of her movements is a movement towards the Door, as if 
everywhere she went, the Door was already there waiting for her. 
The haunting is a past that moves before us, it is a past ahead 
of us, it knows where to go before we do: “[h]istory is already 
seated in the chair in the empty room when one arrives.”19 And 
yet, some stories point out to a relationship with the past beyond 
being only overtaken by it: Sethe and Hayashi’s bodies, crossed 
and shaped by tragedy, are somehow able to traverse the folds 
of space and time, showing us that there are points of access to 
the spectral movements that always seem to surprise us.

Dealing with ghosts is, then, a matter of un-
derstanding how the past seizes us and to what extent we are 
able to seize it. Alia Al-Saji’s interpretation of Bergsonian intuition 
can help in this investigation. Sethe’s description of a rememory 
already points to how the understanding of time as a chronologi-
cal succession of episodes fails to account for the experiences of 
a haunted life. Al-Saji also directs her criticism to this interpreta-
tion of time and to how it relates to our tendency to equate real-
ity to what is immediately present, useful or pertinent to action. 
20 This shortsightedness is what leads to our often becoming sur-
prised or confused by our experience of time and memory, since 
our expectations for a future that is only “the imminent prolon-
gation of the present in action” can only be extremely narrow.21

Bergson describes our movement between 
past and present (which are different at an ontological level) as 
a leap which can place us in one or the other.22 His diagram for 
these associated states is the cone of pure memory, represent-
ing the different planes of the past at different levels of contrac-
tion, where the present is the contraction of the entirety of the 
past as virtuality around a specific object and action.23 Al-Saji’s 
hypothesis is that the “virtual image,” a never actualized image 
of the present as past formed during the event of perception, or 
an “image of the passing present,”24 is what allows us to move 
between “the past in general” and present perception. It has the 
power to attract or repel the different sheets of memory, each 
one corresponding to a different past in terms of “rhythm of 
duration, style, speed, configuration and affective coloration.”25 
Each of the non-representational, virtual memories can then be 
actualized into one or more single memories, usually the ones 
most useful to present perception. That way, “the virtual image 
makes possible concrete perception (or attentive recognition), 
by contracting into it not only the immediate past but also the 
memories that resonate with this immediate past.”26

The consequence of this hypothesis is that we 
are not only connected to our memories as discernible, repre-

sentational episodes, but to the whole of memory. The present 
is not only haunted by our past or the immediate past, but “the 
whole past.”27 This virtual past is not one’s own; it is different 
than the actualized past that composes our processes of be-
coming. In that sense there is a collectiveness to the pure past 
that, if tapped into, can help with meeting ghosts where they 
are, given that they are “not other or alterity as such, ever,” but 
instead an accumulation of “unfulfilled possibility” characterized 
most of all by repression;28 from there comes the violence of 
certain apparitions, as they thrust themselves into becoming ac-
tualized. Al-Saji describes how the effort to access the deepest 
planes of memory relates to an openness to “others” as inter-
rupted histories:

… although each line of evolution only actualiz-

es one tendency within life (or one plane of the past), it holds 

simultaneously the trace of other non-actualized lines, other 

excluded or forgotten planes, all in virtual form. My body 

or sensori-motor schema may actualize a particular plane 

of memory, but other planes will continue to haunt it. The 

memory of other pasts which have never been present for me, 

of other lives that I have not lived, persist as a virtual “neb-

ulosity” accompanying my own life or past. And it is through 

my plane of memory that I have access to the others, as the 

past is never simply mine … It thus opens onto incompossible 

memories, onto different histories and onto other perspectives 

and planes.29

One part of the question is answered: we 
cannot simply seize the past. We belong to it and we can move 
through it. Al-Saji points out that we can access planes of the 
pure past in a more conscious manner. There is a difference 
between automatic and attentive recognition, where the first 
represents an effort not to immediately actualize memories only 
from the plane of pure memory that we may access more often. 
But attentive recognition is still an interpretation of the past 
through the present, related to its usefulness in relation to ac-
tions executed or objects observed at this very moment.30 Pure 
memory does not relate to the present either through “resem-
blance, causality, deduction or derivation.”31 As such it remains 
a “surplus” to the usual modes of perception.32 We return to the 
remaining part of our question, which becomes: how can we 
access points in this whole of virtuality in a way that allows us to 
be more than just stricken by its actualized manifestations? The 
following text will attempt to approach an answer.

17. Gordon, Ghostly Matters, 
164.

18. Derrida, Specters of 
Marx, 9.

19. Dionne Brand, A Map 
to the Door of No Return: 
Notes to Belonging (Toron-
to: Vintage Canada, 2001), 
28.

20. Alia Al-Saji, “The mem-
ory of another past: Berg-
son, Deleuze and a new 
theory of time,” Continental 
Philosophy Review 37, issue 
2 (June 2004): 204, DOI 
10.1007/s11007-005-5560-5

21. Ibid, 205.

22. Ibid, 207.

23. Ibid, 214. 

24. Ibid, 212. 

25. Ibid, 216. 

26. Ibid, 215.

27. Al-Saji, “The memory of 
another past,” 218.

28. Gordon, Ghostly Mat-
ters, 164.

29. Al-Saji, “The memory of 
another past,” 226.

30. Ibid, 224. 

31. Ibid, 205. 

32. Ibid, 225. 
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Hauntological investigations

In the opening chapter to the investigations in 
Ghostly Matters, Avery Gordon declares a prevalent interest in 
“the relationship between what assembles and joins and what is 
gaping, detouring.”33 This is echoed in her description of Lui-
sa Valenzuela’s ability to animate a relationship between three 
“Open Doors” in Argentina. The first door is the title of Valenzue-
la’s own book of short stories, the second is a well known insane 
asylum in the country, and the third is a torture method em-
ployed during the dictatorship, all with the same name.34 This an-
imation is a process of careful and responsible selection and ar-
ticulation in order to bring about the ghost. It is an engagement 
with the object of study beyond gathering and associating infor-
mation in order to extract causal and sequential relationships. It 
demands deep involvement and it is, fundamentally, a creative 
process, where a connection between two points of information 
can give rise to a third, new thing. Gordon’s methodological ref-
erence is Walter Benjamin’s materialistic historiography, which is 
inspired by montage techniques in modern cinema and, accord-
ing to her, requires “not only attention to the thing thought, but 
also attention to the thinker’s mode of engagement.”35 

Gordon herself is highly skilled in animating 
connections. On chapter four of Ghostly Matters, she connects 
the events in Beloved to the real life inspiration of Margaret Gar-
ner, a mother who killed her child in 1856 to avoid them being en-
slaved. She interweaves happenings from both stories, producing 
a new text with new meanings. At one point she brings together 
the episode of Levi Coffin, a white abolitionist lawyer present 
at Garner’s trial who refused to remove his hat in court, 36 and 
Sethe’s gut reaction to the sight of a hat which she thought 
belonged to her former captor. In Gordon’s exercises of connec-
tion, the thread is as relevant as the dots, and the haunting that 
animates this small system of events is formed by relations of 
property, race, gender, class and trauma.

What I am attempting to define in this work is 
a hauntological practice of architecture, which means finding 
a way to approach an event or a system of events (many times 
difficult and disputed ones) that accounts for the ghosts that 
surround them. Centering the mode of engagement in my in-
vestigation is fundamental because of the nature of haunting: it 
eludes identification through deduction and derivation; it moves 
in unpredictable ways; it is inconclusive and ontologically inde-
terminate; it can remain unattainable even after all of the effort 
to establish its outlines. 

Such characteristics prompt the question of 
whether establishing this approach as a method can lead to any 

33. Gordon, Ghostly Mat-
ters, 27.

34. Ibid, 66.

35. Ibid, 65.

36. Ibid, 160.

37. Ibid, 161.

form of animation between objects of inquiry. Gordon is of the 
belief that working at the level of method is insufficient. Instead, 
what she proposes is starting an investigative enterprise through 
the haunting of one’s own: “[t]o be haunted and to write from that 
location, to take on the condition of what you study, is not a meth-
odology or a consciousness you can simply adopt or adapt as a 
set of rules or an identity.”38 This critical stance is reiterated when 
she refers to Luce Irigaray’s description of method as artifice and 
reduction, as that which can lead us astray and away from the true 
questions to be asked, fundamentally working as a detour.39 The 
usual methodologically defined research is already a collection of 
correlations. However, a hauntological exercise is not one of gather-
ing knowledge and then establishing connections between any two 
points of information. Instead, it is about understanding which of 
the gathered correlations will work in an exercise of communication 
with a ghost, a conjuration: “in and of themselves, … correlations … 
can be collected, but they will lie like the debris of a system barely 
thinkable and yet abounding in excessive significations.”40

Gordon steps away from the method as detour 
and instead proposes something closer to the detour as method; 
that is, a pulling away from “abstract questions” and an admis-
sion of complicity and involvement with the object of study—
something generally scientific standards of research would 
define as a failure.41 The relationship between hauntology and 
scientific language will be better explored in the text Haunting 
and complexity, but Gordon’s position can inspire a hauntological 
practice of architecture insofar as both share the understanding 
that the ghost works through a logic of deviation and uncertain-
ty, so an objective or overarching account of events will never be 
achieved from assuming it as the object of investigation. 

Even as a focus on the thinker’s mode of en-
gagement and a contaminated relationship with the object of in-
quiry foil any aspiration to a universally reproducible method, the 
possibility of cultivating an openness towards the ways in which 
ghosts are formed is available to anyone. This means that choos-
ing to engage with a haunting through the haunting of one’s own 
does not mean to simply be haunted, but to become haunted.

The idea of a cultivated openness to others has 
import both in defining a substitute for method in a hauntological 
practice and in the effort to navigate the planes of pure memory in 
order to better relate to ghosts. Al-Saji’s theory is that this relation-
ship to the world corresponds to a specific mode of perception, 
which Bergson calls intuition. Beyond the effort of attentive recog-
nition, intuition is a “pulling back” from actualizing virtual memory 
into representational memory altogether, an exercise in remaining 
“within the cone of pure memory” and, very importantly, adjusting 
to a less familiar plane of memory instead of attempting to filter 
or reduce the past through present experience.42 Keeping in mind 
that the cone is the representation of the entirety of the virtual 
past, with countless variations, the actualization of different virtual 
memories can lead to vastly different, even currently unimaginable 

38. Ibid, 22.

39. Ibid, 40.

40. Ibid, 67.

41. Ibid. 

42. Al-Saji, “The memory of 
another past,” 225.
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futures—this prospect is what accords a transformative and even 
revolutionary potential to such an exercise.

Also keeping in mind that the entire virtual past 
comprises planes that have configurations and levels of contrac-
tion subject to other rhythms of duration, intensities, “affective to-
nalities” and perspectives than one’s own, moving between these 
planes is always an exercise of relation to an other: “[i]ntuition is 
the attunement to a plane different than that opened up by my 
body”43 and thus “it is from the other that intuition takes its bear-
ings, rather than from the self.”44 Sethe’s (and Morrison’s) notion 
of rememory is then very pertinent since, as Al-Saji confirms, the 
whole of memory is fundamentally “intersubjective.”45

Intuition is not “a vague feeling,” it is some-
thing that can be fostered through practice and preparation 
and that begins by a very concrete contact and coexistence 
with “others” as much as possible.46 This concreteness makes it 
particularly interesting in the context of experimentally defining 
a hauntological substitute for method. 

Bergson and Al-Saji describe intuition not as a 
way of seeing but as a “way of listening.”47 We are used, through 
vision, to identifying the contours of objects of interest, focusing 
on them exclusively and demoting the rest to the level of back-
ground. Sounds, however, cannot be separated and ignored; they 
remain present in our perception even as we make an effort to 
focus on only one sound or another.48 If sound is a metaphor for 
how intuition operates, it would involve controlling our conscious-
ness so it does not attempt to “impose coherence and univocity 
on the fluid and fragmented whole of pure memory,” instead 
growing accustomed to an asynchronous cacophony of sounds 
and voices that can all be tapped into with some effort.49

In the context of a hauntological investigation 
(or an investigation into the possibility of a hauntological practice), 
I believe Al-Saji’s interpretation of Bergsonian intuition can enhance 
Gordon’s proposed state of a contaminated scholarship, and the 
two can then coalesce into the description of a becoming-haunt-
ed as the primary mode of engagement with the object of study. 
As the following texts will show, this insistence on an openness 
towards the “others” of history and memory is also related to a 
hauntological reinterpretation of justice and response-ability which 
expands upon the notion of contamination or incorporation of the 
other into the hypothesis of full co-constitution.

43. Ibid. 

44. Ibid, 227.

45. Ibid.

46. Ibid.

47. Ibid. 

48. Ibid, 223. 

49. Ibid, 228.

Derrida introduces the Specters of Marx by clari-
fying that speaking of ghosts is done fundamentally “in the name of 
justice.”50 His description of justice in this text is generally the same 
as the one detailed in 1989 for the symposium Deconstruction and 
the Possibility of Justice, in which he presented the text Force of 
Law: The “Mystical Foundation of Authority,” officially published 
in 1993. The central distinction with which the text is concerned is 
between law (droit) and justice. Derrida presents a chain of aporias 
through which he argues that true justice could never be practiced 
or made present, remaining, then, “a desire.”51 It is this impossibility 
of full actualization that renders justice as incalculable, in opposi-
tion to law: 

Every time that something comes to pass or turns 

out well, every time that we placidly apply a good rule to a 

particular case, to a correctly subsumed ex ample, according to 

a determinant judgment, we can be sure that law (droit) may 

find itself accounted for, but certainly not justice. Law (droit) 
is not justice. Law is the element of calculation, and it is just 

that there be law, but justice is incalculable, it requires us to 

calculate with the incalculable.52

The rendition of justice and law as different but 
interrelated is useful in the context of this work, especially when 
common discourse applies them interchangeably to the site of 
disaster. Derrida notes that once the distinction is made, however, it 
should not lead to the conclusion that the law or calculation have no 
place towards the achievement of true justice. There is a genuine 
risk that the idea of an impossibility of justice can be misappropri-
ated to justify acting in the most unjust ways. Calculation is what 
ensures, even if partially, that this is not the case. Thus, also par-
adoxically, “incalculable justice requires us to calculate … Not only 
must we calculate … but we must take it as far as possible.”53

Denise Ferreira da Silva, a Brazilian artist and 
philosopher, is also concerned with the limits of justice, both in a 
practical sense given its reification into a mainly punitive system 
and at a conceptual level relating to the prevailing understanding 
of time and space. The first issue identified is relatively straightfor-
ward: even after advances from social movements that introduced 
notions such as equality and reparations to the legal lexicon, the 
judiciary powers still generally work by mandating punishments to 
whoever breaches the law.54 As for the second limitation, it is what 
stands on the way of a transformative (global) theory of justice. To 
Ferreira da Silva, the global “scene of economic value” obscures 
“the total value expropriated from slave labor and native lands—in-
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Justice and gift
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cluding expropriations taking place right now by mining, drug, and 
mega-agricultural corporations.”55 A true vision of justice would 
contemplate the restitution of this value at a global scale. If the 
concept of primitive accumulation already takes these expropri-
ations into consideration, Ferreira da Silva proposes a folding of 
space and time that surpasses the limitations of always trying to 
establish a causal relationship between colonialism and capitalism. 

The author names three organizing concepts 
applied to reality: separability, determinacy and sequentiality.56 

Although a critique of the three is present in different texts, her 
study of Octavia Butler’s Kindred offers all of the main points of her 
position. In the novel, Dana, a young black woman, is continuously 
thrust between two times and places, her house in 1976 and a plan-
tation during the antebellum in the United States. As she meddles 
with the happenings in both, she ruptures lines of cause and effect 
between the lives of her predecessors and her own, undoing those 
three “onto-epistemological pillars … that sustain linear temporal-
ity.”57 This undoing is fundamental to Ferreira da Silva’s defense of 
a transformative theory of justice done through decolonization—
as diluted as this concept has become, here it means the actual 
restitution of value lost to slave labor and stolen land. If this seems 
unfeasible, Ferreira da Silva contends, it is because we tend to con-
ceptualize time linearly and through causal relationships:

… at the experiential and the conceptual level, 

separability renders this particular articulation of the claim for 

decolonization incomprehen sible because linear temporality (or 

sequentiality) orga nizes both. On the one hand, there are descrip-

tions of what happens in our daily experience in terms of sepa-

rate, successive, or simultaneous events, which may or may not 

relate to one another. When a relationship is ascribed it generally 

takes its shape from identity or effectivity: events are related be-

cause they are of the same kind or in terms of cause and effect.58

In an argument very similar to Barad’s, she 
underlines how uncertainty and non-locality observed in quantum 
experiments have deep ontological implications and transfers 
those to her vision of justice. To the idea of quantum entangle-
ments, which will also ground Barad’s conceptualization of re-
sponse-ability, she gives the name “implicancy,” concerning “all 
that has come and is yet to come into spatiotemporal existence.”59 
The imagination of the world not as an ordered whole but as an 
ever changing composition where each “existant” is contingent 
upon the other collapses separability to the extent that the social 
use for difference is also compromised—this is where she wants 
this argument to lead, given her global theory of justice is also a 
theory of race:

Why not assume that beyond their physical 

(bodily and geographic) conditions of existence, in their fun-

damental constitution, at the subatomic level, humans exist 
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entangled with everything else (animate and in-animate) in 

the universe … Without separability, difference among hu-

man groups and between human and nonhuman entities, has 

very limited explanatory purchase and ethical significance 

… Without separability, sequentiality (Hegel’s ontoepistemo-

logical pillar) can no longer account for the many ways in 

which humans exist in the world, because self-determination 

has a very limited region (spacetime) for its operation. When 

nonlocality guides our imaging of the universe, difference is 

not a manifestation of an unresolvable estrangement, but the 

expression of an elementary entanglement. That is, when the 

social reflects The Entangled World, sociality becomes neither 

the cause nor the effect of relations involving separate ex-

istants, but the uncertain condition under which everything 

that exists is a singular expression of each and every actu-

al-virtual other existant.”60

The undoing of separability, determinacy and 
sequentiality through the admission of entanglements is needed 
for the full conceptualization of a possible restitution of lost value. 
Returning to Dana, Ferreira da Silva identifies the excess, this 
outstanding value that corresponds to the wages never paid for 
slave labor, retained in the moment of colonial expropriation by 
an individual or family, and forever extant in negative form in the 
lives of descendants of slaves.61 Yet, despite its crossing space and 
time, this is still a vision of justice that operates fundamentally on 
the basis of restitution—the excess was taken and must be given 
back; once that is done, balance is restored. 

Still looking for a hauntological justice that con-
cerns what is and what is not presently there and whatever lies in 
between, I return to Specters, where Derrida retrieves some of the 
concepts elaborated three years earlier. Here, he characterizes 
the law, or an incomplete justice, with several qualities related to 
its calculated application (distribution, restitution, symmetry, ac-
countability), besides mentioning visions of justice as revenge or 
applied punishment and the idea that it would somehow set things 
right, restore a lost balance.62 Conversely, the “incalculability of 
the gift and singularity of the an-economic ex-position to others” 
would designate true justice.63

Ex-position to others, it will be argued later, is 
the corner stone for acknowledgement and response-ability. As 
for the incalculability of the gift, it refers to Heidegger’s formula-
tion of justice as interpreted by Derrida. The original text already 
presupposes justice as gift and thus as something beyond pun-
ishment, retribution, debt and guilt.64 Derrida further interprets 
the gift hauntologically in the sense that it is still restitution, but a 
restitution of what was never there and what one does not even 
have to give.65 That is how the logic of the gift undoes past and fu-
ture; it is an unexpected addition to a given set of entanglements, 
a restitution introduced from a line of past never actualized that 
has the ability to divert the expected course for the future.
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Brazilian philosopher Carla Rodrigues makes 
an effort to situate Derrida’s restitution within a disjointed tempo-
rality by intersecting it with Aníbal Quijano’s ‘return of the future,’ 
that is, a future that unfolds from a suppressed past instead of 
being a marginally altered repetition of the present.66 This propo-
sition echoes the Bergsonian movement between different planes 
of the past, yet it is admittedly made in the specific context of 
coloniality in Latin America and, ideally, as a directly applicable 
programmatic premise (basically, identifying counter-hegemonic 
ways of becoming and elevating them). 

Nelson Maldonado-Torres, a Puerto Rican 
philosopher, works to situate the gift at a similar level to Quijano 
and Rodrigues, that is, as a tool in decoloniality. Importantly, he 
frames it as a “logic” and not as a single action or object;67 not 
quite the same as Derrida’s gift more akin to the event (or the 
revenant), something that “come[s] along.”68 Yet Derrida also calls 
it that which “come[s] back,”69 implying previous action(s), on-
going outgoing and incoming movement. This movement (more 
precisely circulation) is what sustains “gift culture,” according to 
Lars Spuybroek. In the cycle of gift, Charis, a less familiar form of 
pleasure, is not one’s own, but exactly that which is being passed 
forward.70 As grace circles back and forth, subjects and objects 
become temporary terminals and roles are continuously inverted. 
Spuybroek stresses that this is a movement that ruptures with 
causality: since what circulates is grace, the identity of the object 
as gift is not central to the diagram. The gift can be a feeling, an 
object, an action; there can be no apparent correspondence of 
value, no particular relationship between the gift one gives and 
the next one they receive.71 To him, this cycle remains fixed within 
linear temporality, yet that is what makes it non-causal, since the 
return of the gift is always a return of the different:

… by desubjectifying gift exchange the object turns 

likewise into less of an obstacle and into more of a passage of gener-

osity. Yet, at the moment we can speak of a passage any causal order 

is effectively suspended and the sequence of events starts to take on 

a cyclical shape, because the vector that comes before the object is the 

same as the one that comes out of it. As a matter of logic it applies 

accordingly in both directions of the equation: when A is equal to B, 

B is equal to A. However, the latter clause does not mean the cycle 

turns against the arrow of time. Precisely because the chronological 

order remains linear whereas the relationships in the equation are 

circular, the cycle changes from a simple back-and-forth duality into 

a three-stage model where positions of giving and receiving are trans-

formed into one another. Not only is the given object received, but 

the received is turned into the given, in short, returned, making a 

third step the logical consequence: giving, receiving, and returning. 

More than a reciprocity between unchanging positions, the gift cycle 

involves a set of phased transformations. Lastly, it means that when 

we speak of transformations the form of return can never be fixed 

and be understood as a return of the same … 72
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Maldonado-Torres’s logic of the gift is similar to 
gift culture, but while Spuybroek describes it as a particular type of 
sociability, Maldonado-Torres sees it as a capacity that is still enact-
ed with and through other(s) but must be restored at the ontologi-
cal level. Starting from a critique of Heidegger’s Dasein as a limited 
concept, he proposes the adoption of Frantz Fanon’s damné as a 
more adequate description of the colonized and racialized Being. 
Put simply, “[w]hile Dasein is lost in the They and achieves authen-
ticity when it anticipates its own death, the damné confronts the 
reality of its own finitude as a day to day adventure.”73

The subjectivity of the damné is formed through 
what Maldonado-Torres calls the non-ethics of war, that is, a 
non-ethics that rationalizes the extra-ordinary acts of war—killing, 
maiming, raping, pillaging—transferred to a colonial context as or-
dinary, ultimately normalized.74 The goal, then, would be to establish 
in which way a different, de-colonized Being could become. This is 
where ex-position to others returns to this discussion in the form 
of Emmanuel Levinas’s self-Other relationship as the only possi-
ble moment for self-determination.75 Maldonado-Torres borrows 
from Levinas’s view of gifting and receiving as acts of self-Other 
communication that would structure this relationship and posits a 
restitution of a logic of gift as to counter the non-ethics of war as 
an alternative mode of subjectification:

War is the opposite of the an-archical relation of 

absolute responsibility for the Other that gives birth to human sub-

jectivity. The obliteration of the trans-ontological takes the tendency 

of producing a world in which war becomes the norm, rather than 

the exception. That is the basic meaning of the coloniality of being: 

the radical betrayal of the trans-ontological by the formation of a 

world in which the non-ethics of war become naturalized through 

the idea of race. The damné is the outcome of this process. Her 

agency needs to be defined by a consistent opposition to the para-

digm of war and the promotion of a world oriented by the ideals of 

human generosity and receptivity. This is the precise meaning of 

decolonization: restoration of the logic of the gift.76

So far we have Derrida’s definition of justice-as-
gift as the restitution of something that was never there, Ferreira 
da Silva’s idea of transformative justice as a restitution of that 
which was not stolen by nor from the present living, and Spuy-
broek’s and Maldonado-Torres’ understanding of gift as a logic or 
movement, also to be restored in the eyes of the latter. With these 
notions established, architecture as a new insert into already 
existing entanglements could work as a gift not in the sense of a 
charitable deed but as a diversion of ongoing cycles towards the 
future of pasts never actualized. Perhaps no one intervention would 
have the power to reintroduce the logic of gift into a given situation, 
and at the end who is one architect to affirm it was ever truly lost? 
Instead, if within a given configuration of relationships, architecture 
can redistribute, sever or engender new ones with more or less 
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force, when it comes to the cycle of gift as that of non-causally-de-
termined restitution, then it should join this cycle’s ongoingness in 
order to amplify it. The strengthening of gifting through a gift: that 
is the hauntological justice architecture can provide, besides but 
not against the calculated justice of law.

Response-ability and justice
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The an-economic justice that Derrida speaks 
of is founded on what he calls responsibility. In order to achieve 
a justice beyond the law or rights, it is necessary to embrace the 
incalculability of ontological indeterminacy, that is, to talk “of the 
ghost” and “to the ghost”.77 At the same time, being constitutive-
ly in relation to ghosts means being charged with the indelible 
responsibility to address them. We, the now-living, can choose to 
bring them closer or push them away. Implicated in this choice is 
what Derrida calls a “principle of selectivity,”78 as even those who 
decide to welcome the ghosts do so by before, even unwittingly, 
placing them in hierarchies, excluding some in favor of others:

… we must never hide from the fact that the 

principle of selectivity which will have to guide and hierar-

chize among the “spirits” will fatally exclude in its turn. It 

will even annihilate, by watching (over) its ancestors rather 

than (over) certain others. At this moment rather than at 

some other moment. By forgetfulness (guilty or innocent, it 

little matters here), by foreclosure or murder, this watch itself 

will engender new ghosts. It will do so by choosing already 

among the ghosts, its own from among its own, thus by killing 

the dead: law of finitude, law of decision and responsibility for 

finite existences, the only living-mortals for whom a decision, 

a choice, a responsibility has meaning and a meaning that will 

have to pass through the ordeal of the undecidable.79 

If the dead are anything but gone, this double 
killing only multiplies the ghosts—there is no way of escaping 
this responsibility. To Derrida it is the same as an inheritance80—
haunting will claim you even if you do not claim it.

Donna Haraway turns responsibility into re-
sponse-ability, the ability to respond, and by doing so makes the 
hinge between acknowledgement and action already present for 
Derrida even more visible. Response-ability can be cultivated, 
made more complex and more multiple through the recognition 
of what connects us and our actions to human and non-human 
others. A simple way to understand response-ability is through 
the anti-example that Haraway provides in Adolf Eichmann, one 
of the architects of the Holocaust. Haraway sees the “common-
place thoughtlessness”81 that Hannah Arendt witnessed in him 
during his trial in Israel as a lack of response-ability. He was “a 
human being unable to make present to himself what was ab-
sent, what was not himself, what the world in its sheer not-one-
selfness is and what claims-to-be inhere in not-oneself. Here was 
someone who could not be a wayfarer, could not entangle, could 
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not track the lines of living and dying.”82

To Barad, the ontological indeterminacy that 
results from quantum experiments exposes the limitations of a 
“classical ontology based on … determinately bounded and prop-
ertied objects”83 as it shows that “[t]here are no separately de-
terminate individual entities that interact with one another; rath-
er, the co-constitution of determinately bounded and propertied 
entities results from specific intra-actions”84 and even space and 
time would be intra-actively produced.85 The entanglements also 
mentioned by Haraway would then not simply be connections be-
tween definitely separate things but “specific material relations 
of the ongoing differentiating of the world.”86 This immediately 
dissolves any hard conceptual boundaries between the self and 
the other, even the other no longer or not yet there. The debt to 
the other results from the fact that they are “threaded through” 
the self, indelibly, and intra-acting with the world is becoming 
mutually constituted with it. Every entanglement is an “irreduc-
ible relation of responsibility.”87

The presence of trace metals as ghostly mat-
ter in the bodies of animals along the Rio Doce makes these rela-
tions immediately visible. Trace metals have this name because 
they are found in the bodies of living things at trace amounts. In 
these very small quantities, however, they are essential for living 
organisms to work. The river and its creatures are constantly 
exchanging molecules of water and also iron, cadmium, copper, 
zinc and manganese. They are co-constituted. After the disaster 
in 2015, the concentration of trace metals in the water increased, 
which means the concentration of trace metals in the bodies of 
fish increased. New fish were born and formed surrounded by 
more metals than their liver could process.88 In the ongoing rela-
tion of mutual constitution between river and fish, a contaminat-
ed river produced contaminated fish, with gut that is deformed, 
cancerous and necrotic.

There is an alignment between how re-
sponse-ability is formed and how an an-economic justice as 
ex-position to others is attained. Both are a result of the ac-
tion-acknowledgement of this entangled becoming of things. 
This is also where Barad’s argument arrives, adding that the 
indelible ghostly traces of the co-constitution with the world are 
precisely what tells us we cannot look for justice as a precise 
restitution of what was lost as in a calculation, since there is no 
such thing as setting things right, putting things back in order or 
expunging our impurities:

Only by facing the ghosts, in their materiality, 

and acknowledging injustice without the empty promise of 

complete repair (of making amends finally) can we come close 

to taking them at their word. The past is never closed, never 

finished once and for all, but there is no taking it back, setting 

time aright, putting the world back on its axis. There is no 

erasure finally. The trace of all reconfigurings are written into 

the enfolded materialisations of what was/is/to-come. Time 

can’t be fixed. To address the past (and future), to speak with 

ghosts, is not to entertain or reconstruct some narrative of the 

way it was, but to respond, to be responsible, to take responsi-

bility for that which we inherit ( from the past and the future), 

for the entangled relationalities of inheritance that 'we’ are …89

Barad proposes new forms of action guided by 
a new “ethics of entanglement” where relations of differentiation 
are seen much more as connection than separation.90 These new 
forms of action are better defined by a hinged understanding of 
action-acknowledgement, which simply cannot be decoupled. 
The manner in which one approaches the ghost is as relevant as 
the way one decides to deal with it, not only because the second 
results from the first but because both constitute a continued 
intervention on the becoming of all things. In the context of this 
work, there is no reason to absolutely separate “research” as a 
stage of passive consumption and “design” as the moment of 
active intervention. Each look at the river already makes the river 
anew and reconfigures its ghosts. 
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Haunting and complexity

The two images at the right corner of the en-
tanglement map (page 36) are representations of the polygons 
within which distinct mineral extraction processes are currently 
taking place in Minas Gerais. These areas correspond to a conces-
sion by the National Mining Agency (ANM) of the right to extract 
and commercialize any mineral goods that might be present with-
in those bounds. The orthogonal rectangles drawn over a map, 
unconstrained by the realities on the ground, are in their simplicity 
a most straightforward expression of separability and absolute 
separation, as defined by Ferreira da Silva and Barad respectively. 
The clear-cut borders are the first step in the process of dividua-
tion and charting of matter identified by Yusoff, as they separate 
the mine from the not-mine, and here the convergence of mean-
ings, possession and extraction, consolidate the view of mine 
as paradigm.91,92 This paradigm extends beyond the borders of 
current concessions; it is the definition and valuation of all matter 
through separability and extractability. Even what is not property 
now can still be, potentially, mine. Within each polygon there is the 
ghostly presence of the colonial hereditary Captaincy, a massive 
slice of land spanning the entire colony, lent by the Crown for 
management and extraction. This ever-extending movement is 
also what drives the evolution from mine to megamine, a name 
given to open pit operations that can be tens of kilometers wide, 
larger than any surrounding town or village.

There are several megamines in Minas where 
either gold or iron ore are extracted. They are a result of develop-
ments in technologies of extraction that make it possible to obtain 
“high quality” material from soils with increasingly lower percent-
ages of the desired minerals. With a less “pure” starting material, 
however, the need arises to excavate larger and larger pits to 
obtain the same amount of the final product.93 This arrangement 
predicated on absolute separation drives, then, the expansion of 
the mine and also the increased complexity of the cleaning as-
semblages. What begun as a combination of a in-humanized black 
body and an instrument such as a bateia has grown into an infra-
structural system with several steps, sites and dedicated machin-
ery (FIG XX). Due to its size, this system also implicates the lives of 
workers, the villages nearby, the bodies of water that may end up 
contaminated by tailings, other animals, plants, infrastructure, the 
economy of municipalities, politics and environmental legislation.

Purity is the negation of the entanglements 
that result from the ongoing differentiating of the world and thus 
it needs to be strenuously sustained by a complex and ultimately 
toxic apparatus. That is the contradiction that pervades the reality 
of mineral extraction. In Against Purity, Alexis Shotwell details cases 

where the notion of purity is associated to systems of classification 
imposed upon material reality. In these situations, complexity is 
taken for impurity, since complexity is all that evades such abstract-
ing schemes.94 Hauntology provides a better framework for dealing 
with this surplus to categorization in two ways: first, as mentioned 
earlier, it incorporates a co-constitution and co-contamination of 
the world, against separation, into its proposition of a hauntological 
response-ability and justice. Second, as a non-method predicated 
on openness to other lines of becoming (a becoming-haunted by the 
object of study), hauntology is always concerned with minor sto-
ries—not necessarily in terms of scale but in their (lack of) usefulness 
in establishing a singular narrative or conducting a conventional 
scientific inquiry. As Gordon says:

What kind of case is a case of a ghost? … It is a 

case of the difference it makes to start with the marginal, with 

what we normally exclude or banish, or, more commonly, with 

what we never even notice. It is often a case of inarticulate expe-

riences, of symptoms and screen memories, of spiraling affects, of 

more than one story at a time, of the traffic in domains of experi-

ence that are anything but transparent and referential.95

Gordon’s reference to transparency is part of a 
larger argument against the “technologies of hypervisibility” that 
lead to the belief that “not only everything can be seen, but also 
… everything is available and accessible for our consumption.”96 
In a world where everything can be reached, brought to the fore, 
touched, decoded and schematized, there are no ghosts because 
nothing is left repressed or concealed. 

The diagnosis of hypervisibility is akin to Donna 
Haraway’s “god trick” as one that is based on limitless vision:

The visualizing technologies are without apparent 

limit. The eye of any ordinary primate like us can be endlessly 

enhanced by sonography systems, magnetic resonance imag-

ing, artificial intelligence-linked graphic manipulation systems, 

scanning electron microscopes, computed tomography scanners, 

color-enhancement techniques, satellite surveillance systems, home 

and office video display terminals, cameras for every purpose from 

filming the mucous membrane lining the gut cavity of a marine 

worm living in the vent gases on a fault between continental plates 

to mapping a planetary hemisphere elsewhere in the solar system. 

Vision in this technological feast becomes unregulated gluttony; all 

seems not just mythically about the god trick of seeing everything 

from nowhere, but to have put the myth into ordinary practice.97

Against the illusion of boundless seeing and 
boundless knowing, Haraway argues for knowledge that is “situat-
ed and embodied” instead of “unlocatable, and so irresponsible.”98 
Barad is also concerned with the relationship between knowledge 
and responsibility. If Man believes he can see the world from a 
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non-position, from infinitude, then he fails to acknowledge the 
entanglements that produce him and his reality:

Man’s reward: a God’s eye view of the universe, 

the universal viewpoint, the escape from perspective, with all 

the rights and privileges accorded therein. Vision that goes 

right to the heart of matter, unmediated sight, knowledge with-

out end, without responsibility.99

The critique of universal and disembodied 
knowledge has developed into the common ground of postcolo-
nial, decolonial, feminist and antirracist theory; yet, for all its pres-
ence, it is still taken for an anti-scientific total relativism or a form 
of reparations in the sense of displacing and re-centering non-
white or non-Western European loci of knowledge production and 
enunciation. What can be missed in Haraway’s claim is how it is 
done for the sake of having a more complete and deeper grasp of 
reality, whatever that may be. A fully disembodied view is impossi-
ble, it is an intellectual falsification, and that is why it amounts only 
to a “trick”: 

I am arguing for politics and epistemologies of 

location, positioning, and situating, where partiality and not 

universality is the condition of being heard to make rational 

knowledge claims. These are claims on people’s lives. I am 

arguing for the view from a body, always a complex, contradic-

tory, structuring, and structured body, versus the view from 

above, from nowhere, from simplicity.100

Gordon reiterates this position, with the addi-
tion of presenting the goal of an inquiry—truth—as something not 
only bodily produced but also constantly changing—or, to echo 
Barad, formed by discrete entities that are only impermanently 
constituted:

Warnings about relativism to the contrary, truth is 

still what most of us strive for. Partial and insecure surely, and 

something slightly different from “the facts,” but truth nonetheless: 

the capacity to say “This is so.” But truth is a subtle shifting entity 

not simply because philosophy says so or because evidentiary rules 

of validation are always inadequate, but because the very nature 

of the things whose truth is sought possesses these qualities.101

The view from nowhere is upheld in a research 
or inquiry through “[b]lodless categories, narrow notions of the 
visible and the empirical, professional standards of indifference, 
institutional rules of distance and control, barely speakable fears 
of loosing the footing that enables us to speak authoritatively 
and with greater value than anyone else.”102 These are all part of a 
rationale that demands a defined and re-applicable method. The 
non-method of becoming-haunted by the object of study would 

then be considered a contamination of the researcher, no longer 
able to produce knowledge in a state of purity.

Since she is attempting to define a new form 
of sociological inquiry through hauntology, Gordon is concerned 
with elevating the social world, or that which is socially produced, 
above a state of untruth, as the social is not seen as real.103 How-
ever, her intention is not to simply apply the language of science 
to the fragmented and non-hierarchical stories that belong in the 
social sphere. In La hybris del punto cero (The hubris of the zero 
point), Santiago Castro-Gomez criticizes not only the illusion that 
reality can be appreciated from a point outside of time and space 
(the zero point) but a sort of epistemological gluttony that struc-
tured modern knowledge and justified colonial expansion. The 
project of Enlightenment extended the scientific language — the 
purest and most perfect language — to historical events, social 
forms and belief systems, placing them into categories and hierar-
chies across space and also time, making it possible to affirm that 
even if any two cultures are de facto contemporary, being exer-
cised at the same time in different places of the Earth, they can 
be distinctly located on a civilizational timeline.104

In order to avoid a reduction of the complexity 
of social life into more schemes under the universalizing language 
of science, a hauntological inquiry must take into account matters 
of language and format, beyond only the attention to minor stories 
and unusual objects of study. 

When it comes to architecture, the language of 
nested scales informs much of its conceptualization and pro-
duction. The language of scale is a tool for classifying and com-
municating complicated realities and in architecture it usually 
relates to the type and amount of information that any drawing 
or diagram must transmit. Often, however, the ordering of reality 
is taken for reality indeed, as architects deal with the hierarchical 
levels in this system of nested scales (city, neighborhood, house, 
room) as if they were transcendental categories.

Marston, Jones and Woodward point to a series 
of dangerous directions that thinking space through nested scales 
can lead to. This hierarchical approach brings with it a “trojan 
horse” of “affiliated binaries” that develop from placing what is 
situated—the local—at an opposition to what pertains to the entire 
planet—the global—, producing categories such as particular 
versus universal, atomistic versus holistic, subjective versus ob-
jective, feeling versus reason, concrete versus abstract, empirical 
versus theoretical, and, finally, complexity versus order.105

They propose instead to think of space through 
the concept of site, a unique spatial formation with a distinct du-
ration across time and extension across space that can still share 
many characteristics with other sites as they endlessly emerge 
and dissolve but tend to be configured in repeating patterns. Un-
derstanding spatial formations as sites allows us to avoid incurring 
into the binary of global processes versus local consequences, as 
we often disregard the agency of a certain type of “local” (such as 
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a vulnerable community in a disputed site) and elevate other prac-
tices to the level of “global,” as if the sites of economic or politi-
cal decisions that have a wide spatial reach were not themselves 
situated and embodied.106 As they put it:

… once hierarchies are assumed, agency and 

its ‘others’ – whether the structural imperatives of accumu-

lation theory or the more dynamic and open ended sets of 

relations associated with transnationalism and globalization 

– are assigned a spatial register in the scaffold imaginary. 

Invariably, social practice takes a lower rung on the hierar-

chy, while ‘broader forces’, such as the juggernaut of global-

ization, are assigned a greater degree of social and territori-

al significance.107

The classification of space into levels of scale 
is one among many forms of abstraction of a complex reality and 
it is done through the same hidden “epistemological hoist” that 
Castro-Gomez criticizes, as if only a certain type of thinker were 
capable of completely removing themselves from the civiliza-
tional timeline in order to objectively place cultures at different 
positions on a universal teleological movement towards the mod-
ern metropolis; or of becoming un-situated in order to place sites 
into a neatly defined bracket somewhere between the infinitesi-
mally local and the completely universal.108

Marston, Jones and Woodward propose defining 
space through a flat ontology, evading any type of transcenden-
talism and abandoning both vertical and horizontal hierarchies.109 
This does not mean that spatial analysis becomes impossible as 
if no categories can be elaborated from an endless multiplication 
of sites and flows. This understanding still assumes that as sites 
emerge they may do so in “redundant orders and practices,” 110 but 
without the scaffolding of nested scales sustaining an analysis a 
priori, the researcher’s exercise becomes identifying the sites that 
interact and fold upon each other at a given spatial configuration. 
Through this form of thinking, tracing entanglements becomes a 
practice that is directly spatial and even architectural, since it is 
through “follow[ing] interactive practices through their localized 
connections” that this identification takes place.111

I have attempted to study the Rio Doce valley 
by associating events of different durations and animating those 
connections. I have also tried to conceive of the design and to 
present it through sequences and episodes that may pertain to 
sites of vastly different sizes, in a way that is much less hierarchi-
cal than the usual movement from global context to architectural 
detail. Finally, I tried to displace the building from the center of 
horizontal nested scales, giving equal attention to other agents 
of change on site and understanding the architecture as one of 
many intra-acting parts that will facilitate the emergence of a new 
activity hub by the river.

The Rio Doce valley and the iron square are 

sites of dispute between two different approaches to reality: 
on the one hand there are beliefs that purity exists, it can be 
achieved, impurity can be exorcised, nothing will remain hidden 
and no problem will remain unsolved, sensors can see everything, 
everything is cognizable, everything can be found, anything can 
be controlled, anything can be separated, everything can be 
classified, everything can be ordered. On the other hand there is 
an understanding that complexity is irreducible, some things are 
spectral, confusing, blurred, repetitious, wrong, follow no causal 
order, have no higher motive, contradict each other, lead nowhere, 
do not fit neatly into a larger narrative. The ghost remains frightful 
because it is elusive. We cannot see it fully, we must learn to live 
with this estrangement and uncanniness.

I believe this dispute does not concern the usu-
al binary of universal versus particular. Even if Haraway equates 
a situated view with a partial one, a flat theory of space is one 
where every space is a site, a part of a site and a site for other 
sites and is thus situated. Every view is partial, so this category as 
the opposite to the transcendentally universal, —which does not 
exist—has no more use.

Haraway also equates the view from nowhere 
to a view from simplicity, which can then be placed in opposition 
to complexity. The two disputing approaches are in fact one where 
it is assumed that objective languages and formats will protect us 
from being blindsided by reality and one where we assume that 
the infinite complexity that makes up our constantly changing 
world can at best be observed from a couple of angles, and much 
care should go into who and what inhabits those points of view 
and how they are legitimized. As much as possible, I have attempt-
ed to side with the latter approach during this project.
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The hauntological investigation 

in architecture

When starting a project, the architect usually 
gathers knowledge on a place during what is commonly called site 
analysis, in which discrete information is inscribed and later shown in 
a logical order, following thematic axes and standard methodologi-
cal approaches. The working hypothesis, in the case of this project, 
is that archive manipulation with a focus on animating connections 
between images, stories, lives, places and events would be a more re-
sponse-able way of approaching the ghosts that unfolded in time and 
space towards and since the disaster in 2015. The montage techniques 
that inspired Benjamin and Gordon all rely on the broad principle that 
when separate, not only the images but what they represent act as 
standalone things with a set of potential significations, and when 
hinged together, so placed in a specific succession in time or on a spe-
cific spatial configuration, they can produce entirely new meaning.

This process involved compiling sources, building a 
multimedia archive, making maps, diagrams and writing texts in order 
to somehow inscribe the connections to be animated. I consulted a vast 
gamut of sources, including news, official reports and laws, scientific 
articles, books, historical documents, maps and drawings, and geo-ref-
erenced data. The complete list is at the end of this report. I also visited 
the site on January of 2022, traveling along the river and stopping at 
several towns still dealing with the disaster. This embodied experience 
allowed me to apprehend the site in a deeper way, beyond the limita-
tions of the un-situated view exercised through maps and diagrams. 

The exercise of electing seemingly distinct entities 
and tracing their entanglements across the planet is not new. Some 
known examples and references of this project are Cooking Sections’ 
Salmon: a Red Herring, an in-depth analysis of the color salmon in all 
its manifestations, and Anna Lowenhaupt Tsing’s The Mushroom at 
the End of the World, which follows the complex movements of the 
Matsutake mushroom as a commodity and its points of friction with 
other sites, lives and stories. In terms of format more than proce-
dure, a strong reference is Counterspace’s Ingesting Architectures: 
On Atmospheric Violences, which takes the format of a video essay 
overlaying images, video and sound narration relating to dust pro-
duction and ingestion in vulnerable parts of Johannesburg. Forensic 
Architecture’s Oil and Gas Pollution in Vaca Muerta and Paulo Tavares’ 
Trees, Vines, Palms and Other Architectural Monuments associate re-
mote sensing technology and multimedia archive research in order to 
defend the memory, land and rights of traditional communities. Office 
for Political Innovation’s Being Silica exposes the connection between 

the use of ultraclear glass and gas heating in buildings in New York 
and the environmental conditions of areas affected by drilling and 
fracking, including risks of cancer and silicosis due to silica extraction.

The connections I identified were translated into 
an entanglement map, a large textile made to be manipulated. As 
a malleable space on which the entanglements are visible, it has a 
physical texture and presence, and it does not need to be presented 
at any fixed position or orientation. The main inspiration for this format 
was Counterspace’s Material Histories: Sands, soils, recipes and other 
archives, made for the 2020 Istanbul Biennale, which mapped out 
different recipes from the African continent, regarding them as mobile 
archives of knowledge that intersect issues of migration, extraction, 
heritage and changing cultures. The research is laid out on large sheets 
of paper and the connections are themselves an action that takes 
place when the user folds the paper, bringing together two areas with 
different information. This is the same goal of the entanglement map, 
with the added quality of the fabric, which does not crease and allow 
for an even larger multiplicity of folds and unexpected approximations. 

The information on the map is clustered around 
five areas that infiltrate each other as they all constitute the same 
event. Krenak—Sites of attempted ongoingness tells the story of the 
Krenak, settled by the Rio Doce, who have dealt with consecutive ends 
of their life-worlds. It moves across the arrival of the colonizers, the 
Krenak genocide during the military dictatorship, its relationship to 
their resistance to the developmentalist-extractive project, and the 
destruction of their connection to the river after 2015. The images and 
text represent different sites, with different extensions and durations, 
in which the Krenak have tried to sustain their existence against the 
forces of territorial domination. Minas—Lines of solidification traces 
the origins of mineral extraction and discusses how Minas has be-
come embroiled in a self-perpetuating fate, as the region’s economy is 
apparently irreversibly dependent on mining. This is a story of coloni-
zation, socioeconomic inequalities, the slave trade and environmental 
racism. The map shows how the lines of settlement across the territo-
ry, such as the railroad and the military occupation in the 19th century, 
are still visible in the built environment. Washing—Purity as toxicity 
and vice-versa focuses on the current state of the Rio Doce and on 
forms of contamination caused by the disaster. It questions the no-
tions of cleaning and purity, and how attempts to clean and dividuate 
matter are what produces the most toxicity. Extinction—Constrictions 
of future deals with the ways in which the disaster led to disentangle-
ments between people and their surroundings and communities, with 
a focus on losses (of home, occupation, family and friends) and also on 
interruptions of the future. This interruption happens at two levels, as 
the self-perpetuating fate of the mining economy leads to a constric-
tion of possible futures and the violent nature of the disaster causes 
individual losses of projected futures. Event—Disaster in its different 
durations discusses the ways in which the event is constantly re-ac-
tualized and ongoing, mapping out the duration of the initial sediment 
wave but also understanding how the event is perpetuated and made 
visible in the places, lives and routines that remain.



32     –33



34     –35



36     –37



38     –39



40     –41



42     –43



44     –45

Institutional and personal lim-

itations to alternative practices 

—a reflection

From the beginning, this project was framed as 
an inquiry into the practice of architecture as response-ability. This 
involved approaching the site in a less conventional manner, with a 
focus on archival manipulation and establishing unexpected con-
nections between a variety of objects researched; and an attempt 
to design with very specific goals in mind, the main ones being that 
the architecture became a point of reorientation of existing entan-
glements in the area and that it helped provide a form of haunto-
logical justice to vulnerable populations in the aftermath of disaster.

Having stated these goals, I feel that it was 
easier to achieve the ones pertaining to the research phase. 
I have, however, identified one main underdeveloped aspect, 
which is the critical contextualization of both the media and 
data I have come across and used in this exercise, such as maps, 
datasets about health and the economy in towns along the Rio 
Doce, drawings made by scientists hired by the former colony, 
anthropological photographs and models and images that result 
from technologies of remote sensing. These were all fundamen-
tal in my research, yet they are tools originally developed for ap-
proaches that are anything but hauntological, guided by an idea 
of science as an ever-expanding ability to know, see and decodi-
fy everything. I believe a better understanding of the origins and 
development of certain media could have helped me in applying 
them in a more conscious manner.

Concerning the design phase, I was certainly 
met with personal limitations when it came to my capabilities. 
This means feeling limited regarding the complexity of the built 
structures I could conceive and translate, but also what de-
sign methods and technical skills I was able to employ. I worked 
mostly with what was familiar to me: digital modeling, where I still 
have some shortcomings; hand drawn sketches and visualiza-
tions, which greatly helped in translating the feeling and general 
appearance of the project to the tutors; and digital 2D drafting, 
which is the method I find easiest.

There have also been a series of institutional 
limitations to the development of the project to its full potential. 
Although Explore Lab provides students with more freedom than 
other studios, the entire graduation process is still subjected 
to the outlines presented in the graduation manual, which was 

drafted according to a very narrow framing of the architectural 
practice. There are also very strict disciplinary borders between, 
for example, architecture, landscape design and urbanism. This 
results in having to retroactively establish the design, beginning 
with a given: a built structure is what would better engage the 
problems or situations identified. Only from that do we move 
backwards to justifying this new presence on the site. 

I believe I was partially able to apply a haunto-
logical approach to the design process, that is, to design in a way 
that still allows for the non-hierarchical, the fragmentary, con-
tradictory, non-causal, non-sequential, or even, in some cases, 
unexplainable. I believe this was due to two main reasons: the first 
was that a majority of the concerns raised by tutors still framed 
architecture as a tool for problem solving, where the quality of the 
solution is fundamentally determined by a rationalized and eco-
nomical application of resources, a taxonomy and reorganization 
of flows and uses, and a general avoidance of friction or conflict. 
From my side, the becoming-with the site during this year-long 
process did make me wary of any proposed intervention that was 
not absolutely grounded on the spaces, lives and movements as 
they are configured along the Rio Doce valley at this moment. I 
was not able to dissociate the design from the emergency of the 
problems in the region, such as a lack of work, poor physical and 
mental health, the need for clean soil and water, and the broader 
need to divest from the extractive economy. This feeling of emer-
gency can lead, however, to conceptualizing a design that is more 
strategic than radically or fundamentally alternative, unwittingly 
returning to the same precepts of economy and rationalization. 

With these first remarks made, I can identify 
two ways in which the design and research were related. First, the 
research was fundamental in becoming acquainted with concepts 
that guided how the design was conceived. I believe the archi-
tecture expresses a willingness to enmesh itself within existing 
spacetimematter entanglements, that it results from tracing and 
redirecting flows of material and people, that it is co-constituted 
with its situation, that it animates connections and makes them 
visible, especially when it comes to the operation of the struc-
ture along the central axis, and that it can positively intra-act 
with events with different extensions along space and time. In 
that sense, all of the main ideas discussed in the research texts 
are present in the design. Second, the research led to a wealth of 
knowledge specific to the site that I was only able to access be-
cause of the method (or non-method) applied, with a multimedia 
focus, no restriction on the type of sources, and a focus on estab-
lishing connections between apparently disassociated events. 

I see the main disconnection between research 
and design at the level of method, where the freedom to envision 
and conduct the research process contrasted with a linear and 
conventional process of arriving at an architectural design. As I 
already mentioned, I designed through digital modeling, drawing 
and sketching, beginning with sketch models and progressively 
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detailing it further until arriving at the 1:5 scale. In contrast to the 
research, I would not classify the design process as experimental. It 
is important to note, however, that conducting experiments during 
the design process was not a goal that I listed either in the gradua-
tion or research plan. Nevertheless, I believe the final product would 
have benefited from a less conventional creative process.

It is also difficult to precise my growth in terms of 
personal and skill development. I do not feel like I have learned more 
than I would when developing a project in a professional context, but 
that is also due to the fact that I have already worked as an architect, 
researcher, writer and curatorial assistant prior to my Master stud-
ies. As with any other project, I certainly learned more about certain 
softwares, improved my time management skills and got to come in 
contact with new literature and new references. However, I would say 
there were other moments in my formation as an architect where I 
felt like the learning curve was more expressive.

In terms of how the project relates to the studio 
and the curriculum, it is clear to me that the results so far were 
only possible due to the existence of Explore Lab. Along with a 
friend, I made a presentation during the Architecture Department 
Research Day about diversity and inclusion in the faculty. This 
ended up leading to a discussion about education as the process 
of supporting students in achieving self actualization. The free-
dom to express ideas and experiment with methods is funda-
mental in this process, and a studio that allows for these things is 
absolutely necessary. An attendant added that Explore Lab could 
be considered a feminist or decolonial studio in the sense that it 
encourages difference beyond the highly abstract and non-situ-
ated category of “student” through which it becomes possible to 
assign 40 or 50 different people a design on the same location, 
following the same methodology, with no concern to how these fit 
their process of self-discovery and development.

In terms of my contributions to the discipline, I 
believe this has been an innovative project in the sense of thread-
ing together conventional forms of knowledge with some that 
are still under-appreciated in academia, providing an alternative 
to the idea of method and methodology, bringing forth a site and 
situation not commonly discussed in this school, and folding re-
search from other fields into the project in a very transdisciplinary 
manner. It is difficult to simply establish whether this approach 
“worked” or not, but I believe much of its value lies on being an 
attempt at more carefully approaching a complex and large site 
that is home to several vulnerable communities. Instead of pre-
senting a universally transferable methodology, which is precisely 
one of the objects of criticism of this work, it proposes a position 
to be cultivated through being open to becoming-haunted by sites 
of disaster or disputed sites and allowing their entanglements to 
emerge as they are navigated.
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Travelogue

DAY 1 — SAMARCO MINE, BENTO RODRIGUES, NOVA 
BENTO, GESTEIRA AND BARRA LONGA ♦ We started 
our day trying to get to Bento Rodrigues from Mar-
iana, which took some work. We only managed to 
get there on our third try. We had to stop a couple 
of times to ask for information and everyone was 
consistently friendly and helpful. At the end, we had 
to go around the entire mine, through Santa Rita 
Durão, which took over one hour. There had been 
heavy rains in the region (the North of Minas Gerais 
is in a state of calamity, with floods in several cit-
ies) and it was visible both in flooded sections along 
the dirt roads and in how green and luscious the 
vegetation was. We had to dodge the outcomes of 
landslides and fallen trees the entire day. Once we 
started approaching the mine, we could see signs 
marking the evacuation routes and a large suspend-
ed mineroduct. It feels like they design the roads 
purposefully to make it impossible to see the mine 
properly but we managed to park the car at a high 
point and take some photos of it. We also saw the 
Alegria mine, managed by Vale, which was more visi-
ble. From there we had to take a long and bumpy dirt 
road into Bento Rodrigues. Many times it felt like we 
wouldn’t make it. There is a security checkpoint at 
the entrance of Bento Rodrigues with a single guard. 
He was friendly and calm but he explained that the 
area is now managed by the Civil Defense (a disas-
ter-only type of defense corps) and we could drive 
along the main road, but we could not step out of the 
car or we could be arrested for trespassing. I asked 
if it was ok to drive very slowly and take photos and 
he just repeated what he said before verbatim. He 
took my first name and we went in. As it turns out, 
they closed off all other roads with barbed wire and 
there is not much to see on the main road. Gener-
ally the place felt strangely peaceful and still. There 
were some cows and horses grazing about. All of 
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the salvageable fixtures of the houses such as doors 
and windows have been taken away so the site is 
mostly walls with various levels of damage surround-
ed by overgrown vegetation. The lower part of the 
village was flooded due to dike S4 and now it looks 
like a shallow lake, also very still. The vegetation was 
lush and looked healthy. There was another securi-
ty checkpoint on the other end of the road. He just 
asked for our first names again.

We kept on driving for around 3 kilome-
ters and arrived at the higher part of Nova Bento. We 
think we probably took a wrong exit somewhere be-
cause we had to drive through the construction site 
and all of the workers looked at us as if it was very 
odd that we were there. Once again we had to drive 
through dirt roads mostly used by trucks and many 
times it felt like we might break the car. We managed 
to take some photos of the areas under construction. 
The houses look spacious in general and everything 
looks almost ready. There was a lot of activity and it is 
visibly a large operation, with the laying out of all the 
urban infrastructure needed for a new village.

We had to drive back into Mariana in 
order to go to Gesteira, which also flooded in 2015, 
albeit not entirely. At this point it had become clear 
how ubiquitous the presence of Fundação Renova, 
the NGO set up by Samarco, is. They have numerous 
sites of intervention at every town between Mariana 
and Barra Longa. There are agents walking around, 
signs identifying where Renova vehicles should go 
and tents and rented commercial spaces working as 
offices for communication with residents.

The drive to Gesteira was strikingly 
beautiful. The landscape is continuously impressive, 
with bright green rolling hills and picturesque farms 
and villages nested at the valleys, with white cows 
dotting the landscape. We drove along the Gualaxo do 
Norte river and all of the bridges were the same type, 

built by Renova, since the sediment wave destroyed 
the original ones.

When we arrived at Gesteira, a small 
rural town, nothing seemed different. The effects of 
the flood can only be seen at the old church, which 
is closed off with the same aluminum barriers of ev-
ery work managed by Renova. The hard line marking 
the height of the sediment wave is still visible. There 
is a smaller construction next to the church which is 
now half sunken into the ground. The entire building is 
stained with the orange from the mud.

From Gesteira we drove to Barra Lon-
ga. It has two very distinct sections which are now 
separated by a large construction site managed by 
Renova. It will become an exhibition park, for fairs and 
large events. There had been landslides at the sides 
of some of the hills the day prior and as a result the 
facades of some houses were completely dirty. We 
drove into the center of the town and there were cars 
and pickups from Renova entering the parking lot of 
the city council building. There is a large construction 
site right next to the main church, with a tent with 
Renova agents sitting next to it. There was also mil-
itary police driving up and down the main road with 
the car windows open and rifles pointing out, so I did 
not feel comfortable taking photos. We went back to 
our hotel after that.
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DAY 2 — UHE RISOLETA NEVES, IPATINGA AND A LOT 
OF DRIVING ♦ This was not a particularly lucky day. 
We started off driving towards the hydroelectric 
power plant, which can only be accessed through 
a sinuous dirt road. At some point we got our first 
sighting of the Rio Doce, which had a bright orange 
color from all the earth carried over due to the heavy 
rains. Our goal was to first drive into the power plant 
itself. There is work being done for kilometers around 
the power plant, all related to the cleaning efforts. It 
was much busier than I expected, with several signs 
placed along the road and large trucks running up 
and down. The total area of the operation is massive. 
We drove past a point where buses carrying workers 
all stop for the day, and from there they are picked 
up by smaller vans and taken to their work stations. 
All of the signs along the road had the Samarco 
brand, instead of Renova. 

We drove past the entrance gate of the 
power plant, but a couple meters ahead there was a 
sign saying that area was employee only. Two work-
ers were walking towards our car, so I talked to them 
and asked if we could get to Santana do Deserto, 
further along the river, if we kept on driving. They 
were also very friendly but told us we had to turn 
around and take a left after the gate. I only managed 
to take some photos of the plant when we were still 
far from it, but it was also much larger than I expect-
ed from the satellite images.

We drove past Fazenda Floresta on our 
way to Santana do Deserto. That is where they are pil-
ing up the sediment after they take it out of the lake 
of the power plant and separate it from the water. 
Once again, we could not see much from the outside, 
only a very understated entrance area.

There is a very small village around the 
church. We arrived there at lunch time. One of the 
buildings was a corporate restaurant, meaning it al-

ready served the workers of the power plant before 
Samarco started the cleaning operation. In any case, 
it was jarring to see several vans, one after another, 
stopping at the minuscule restaurant and dropping 
off a stream of Samarco workers for their lunch.

We went inside the church and took 
some photos. We then walked towards the possible 
site for my project, looking down on it from the road. 
It is beautiful and green, and it is quite clear it is a 
part of the floodplain of the river, so that will have 
to be taken into consideration for the design. We 
walked a little further and took photos of a farm that 
was further away and on higher ground, possibly a 
more appropriate site. 

We drove back the same way and 
stopped for lunch at a very cheap restaurant at the 
town of Rio Doce: 16 Reais (EUR 2,60), all you can eat. 
When we were paying we noticed there were several 
lists all over the counter with company names where 
employees could mark down their lunch. There are 
indeed many companies all over the region, from 
Mariana to Rio Doce. Samarco and Renova outsource 
most of their operation, so you will find one compa-
ny runs the employee transport, the other one the 
management of the parking areas, another one pro-
vides the trucks and machinery, another one does 
surveying, or environmental services, etc. All of the 
companies use the same white pickup trucks provid-
ed by Samarco or Renova, with the only difference 
being their logo, which is usually stamped on the 
back. The pickups and trucks have large square tags 
with a specific code: the first three letters are the ID 
of the company, and then there are three numbers 
which serve as the ID of the vehicle.

From Rio Doce we had our longest drive 
yet, to Ipatinga. We tried to get closer to the indus-
trial sheds of Usiminas, a massive steel factory that 
has direct access to the Vale railway. The plant is so 
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large it has its own inner streets. Soon we reached 
a control gate and had to turn back. We then drove 
to the passenger station of the railway, which was 
also closed, as all the trains for the day had already 
passed. I managed to take some photos of the out-
side and also of a train carrying iron ore. 

Ipatinga felt like a large and bustling 
city with its own complex dynamics. Since it already 
sits outside the area with iron deposits, there was 
no sign of the white pickups and mining trucks that 
were so present up to Rio Doce. Usiminas is certainly 
a presence of import, however, both from its sheer 
size and the fact that it has its offices in the city 
center and three cultural initiatives around the city: 
a large cultural center with a theater, which we tried 
to enter but only had its main lobby open for visita-
tion, a memory center which holds the archive of the 
company, including important works of art acquired 
as company assets throughout time, and the original 
train station of Ipatinga, the preservation of which is 
managed by Usiminas itself. It was not open on the 
day of our visit.

Our plan after that was to take the 
main road to Governador Valadares and stop at 
Periquito to take a look at the train station and get 
closer to the river, however there was an accident 
with a truck carrying fuel which caused the traffic 
to stop completely. We later found out that the road 
we tried to take is famously known as the Highway 
of Death. Since all traffic had stopped, the workers 
of Usiminas that were taking company buses back 
home stepped out and started taking walks up and 
down the highway and climbing the trees in order to 
get fresh fruit to eat. We were at a standstill for two 
hours before we decided to take an alternate route. 
At the end, we arrived at Governador Valadares at 
10:30 pm.
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DAY 3 — GOVERNADOR VALADARES, TUMIRITINGA, 
SÃO TOMÉ DO RIO DOCE, BARRA DO CUIETÉ, CON-
SELHEIRO PENA, KRENAK, RESPLENDOR ♦ We start-
ed our day at the Governador Valadares train station. 
It was relatively busy and most people were buying 
tickets for the coming days, not for the day itself. The 
ticket prices vary according to how long the trip is. 
From what I heard, people were going to many differ-
ent destinations. I asked at the ticket counter when 
the next train was going to come (there are only two 
per day) and she said the first one comes at 1pm.

After that we went to Ilha Dos Araújos, 
an island on the river between the east and west 
banks. We decided to go there after I asked our hotel 
clerk if it was safe to walk around the riverfront ev-
erywhere with the camera and he suggested we walk 
only on the island. 

There is only one bridge that connects 
it to the center, with car and bike lanes. The river was 
still very muddy and smelled strongly of sewage. We 
walked on a boulevard that circumvents the entire 
island; there were many other people doing walks and 
jogging. There is also another small island, still very 
green, between Ilha dos Araujos and the mainland. 
Some people live there and have the point of access 
to their homes still within Ilha dos Araujos, sometimes 
with a parking space associated to it. Each house has 
their own boat or equivalent with which they make 
the crossing from one island to the other.

We also noticed there were manned 
rafts bringing people back and forth between our 
island and the mainland, so we asked one of the men 
to do one round on the raft we could photograph the 
river better. The way they move is very ingenious, as 
they have no motor and are attached by two cables 
to another cable that runs the river transversally. The 
sailor has a lever which moves a paddle underwater 
and that is how he orients the boat. They are square 
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and once they reach the middle point of the river, in 
front of the second island, the sailor turns the raft 
the other way and it slowly starts moving towards 
the other bank. I asked him why so many people took 
them and he explained that was an easier connection 
between the poor neighborhoods south of the cen-
ter and the island, since otherwise they would have to 
walk all the way to the bridge.

After Governador Valadares we drove to 
Tumiritinga, which is known for having a river beach 
with kiosks and an open stage for events. Although 
the day was very warm, the beach was empty. There 
were signs with grey paint over them, but we could 
still read the messages underneath warning that the 
water was not proper for swimming. We went for 
lunch at the center of the village and I noticed there 
were the same white pickups with square tags from 
Fundação Renova. They also had the company stick-
ers, in this case Progen, a big contractor and engi-
neering company from São Paulo that my former 
employer actually worked for, so I used that to strike 
a conversation with the restaurant owner and ask 
why they were there. He told me they were doing work 
with the rural communities and were coming there 
once a week for a year now. That is in fact one of 
the lines of reparations that Renova undertakes, the 
support and repair of agricultural activities. We also 
stopped by the Tumiritinga train station, which still 
has the original building.

From there we started driving along a 
long dirt road that runs between the river and the 
train station. We could not get a view of the river at 
all times, since there were small farms and dense 
vegetation between us and the water. The commu-
nities we passed were very small and could only be 
reached through this road. We stopped at the station 
of São Tomé do Rio Doce, which is a new construction 
and does not have a ticket office, and Barra do Cui-

eté, which seemed to be a slightly older building, with 
toilets that were locked shut and a worn out ceramic 
tile floor. It had a high metal ceiling and although it is 
a very simple construction it was very pleasant and 
spacious, with many birds flying perching up on the 
handrails and their chirping echoing through the hall.

Our next stop was Conselheiro Pena, 
which is one of the larger towns along the route. It 
also had the original station building, with interest-
ing details in bended iron on one of the doors. With 
Tumiritinga and, further, Resplendor, the three larger 
settlements we visited on that day were also the ones 
with the older stations. 

We then drove to the Krenak stop, which 
is across the river from the indigenous land and by 
far the smallest one. There were two Vale employees 
painting the handrails yellow and they invited me to 
go up the platform to take some photos. Coinciden-
tally, as soon as I reached the platform we heard the 
train horn and started seeing its lights from far away. I 
asked if it was the passenger train but they answered 
it would not come for another hour, so it should be an 
iron ore train. That was indeed the case, and the train 
was extremely long, as it took over three minutes to 
pass completely. One of the employees took that time 
to rest and sat down on the bench, watching the train. 

Our final stop in Minas Gerais was Re-
splendor, which is connected to a highway. As we 
were arriving, we noticed there were white water 
trucks with the Renova ID tag filling up next to a wa-
ter pump. That is also in line with the fact that not 
only Resplendor but several towns along the Rio Doce 
have not yet gone back to using the river for water 
provision. The station was the only one that did not 
have the official Vale colors, instead being a light blue 
with the roof elements in red. There were also older 
buildings in the station surroundings. This was also 
the case in Conselheiro Pena and Tumiritinga, where 
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buildings with characteristic elements from the 1940s 
and 1950s were identifiable. It was also in Resplendor 
that we crossed the river and started driving on the 
highway along its northern edge.

We crossed the border into Espírito San-
to and as we moved further towards the coast the 
hills became rounder and lower. The river valley be-
came wider and the contiguous areas were formed 
by either open plains with tall grass or banana planta-
tions. We traveled until Linhares.
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DAY 4 — REGÊNCIA AND PORT OF TUBARÃO ♦ Lin-
hares is located by the Doce, but the entire shore 
was incorporated into private lots, so we could not 
visit the river in the city. Our plan at first was to take 
a dirt road that goes from Linhares to Regência 
and follows the river. It had once again rained in the 
night and morning and quickly after entering the 
dirt road our car got mired in the mud. After sever-
al attempts to take it out, I had to walk to a farm to 
ask for help. The farmer told us it was not unusual 
for cars to get mired around there. He brought a 
shovel to dig out some of the mud but that was not 
enough. He then went back to fill a wheelbarrow 
with gravel so he could throw it around the wheels. 
At that point, a driver taking a different road saw us 
at a distance and took a detour to come and help 
us. He knew the region well and both men agreed it 
was a ludicrous idea to try to take that road after it 
had rained. The man who was driving the car had 
a rope in his trunk and the farmer brought out a 
metal cable he kept hidden in a bush nearby to help 
with mired cars. After they threw the gravel around 
the wheels and tied the cars to each other, we were 
finally able to reverse back into dry land.

We drove through another dirt road 
which was further from the river and finally arrived 
at Regencia, at the corner between the Doce and the 
sea. We stopped for lunch at a restaurant very close 
to the beach. The clouds were still very dark and a 
faint rain was coming and going. We sat outside to 
eat and from there we could see a darker and lower 
mass of clouds moving over the river toward the sea. 
The clouds reflected the bright orange of the river 
and in turn the sky itself was red. I asked the server 
if that was a common sight, and she answered they 
had not seen it this red for a while, but ‘when the 
mud arrived,’ that is, in 2015, all of the clouds had a 
bright red hue that lasted for months.

We walked to the beach and at the en-
trance a sign stated that the water was improper 
for swimming. Nevertheless, during our lunch we 
saw a few families leaving the beach having clear-
ly been in the water. The mouth of the river is an 
area with many sea turtle nests, and the summer 
is indeed nesting season. Projeto Tamar, an NGO 
for the protection of sea turtles, has a work base 
in Regencia. They marked the nests with a circle 
made on the sand, along which they stuck small 
branches and a white pole with an identification 
number for each. There were several nests be-
tween the village and the river.

The sea water was also very brown/
orange for as far as we could see. We walked along 
the shore for about ten minutes until we arrived at 
the river proper. The sand extends into a small bank 
that forms a hook, meaning you can stand there 
and see the river to one side and the sea to the 
other. The vegetation on the river side is typical for 
mangroves, with small trees with aerial roots along 
the shore. There was a couple bathing in the riv-
er with small fishing cages propped up which they 
were checking sporadically. We did not enter the 
water. The river itself is very wide at the mouth, so 
we could see only some islands at a distance going 
inland, but not the other shore, where the village of 
Povoação is located.

We walked back to Regência and then 
drove to Vitória, the capital of Espírito Santo, where 
the port of Tubarão, the final stop of the Vale rail-
way, is located. The port consists of a single large 
wharf with several docking sites and plants for the 
pelleting of the iron ore before it is shipped. Be-
tween the city and the wharf there is a plant run 
by Arcelor Mittal larger than the port itself which 
also processes the iron ore. Once the train tracks 
reach the port area, they split into different, small-
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er tracks that lead to these processing plants. The 
last thing we saw on our trip were tens of buses full 
of workers leaving Arcelor Mittal at the end of the 
workday. They all had the same sticker on the back, 
advertising a salt water filtration plant set up by the 
company in Vitoria, which they claimed helped en-
sure a better and more sustainable future for the 
city.
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Minas, as in Mines — or the 

Practice of Architecture as Re-

sponse-ability

Itabirite is a mineral found in the state of Minas Gerais. It has 
this name because it was first identified in the town of Itabira. Iron square 
is the name given to the area of Minas Gerais with the most Itabirite depos-
its. Itabirite has iron in its composition — usually between 15 and 60% — and 
thus can be mined for iron ore.

Iron ore mining is done in open air pits. Itabirite is composed 
of iron, but it also as silica and a variety of metals in smaller concentrations. 
Therefore, after extraction, the itabirite must be cleaned.

To the geographer Kathryn Yusoff, modern life is structured 
by a grammar of geology that classifies every material according to chart-
ed properties. The absolute standardization of these properties is what 
allows materials to be transformed and reshaped through industrial fabri-
cation, regardless of their source or initial state.

Minas has this name because it has been mined since the 
seventeenth century. The first modern cities of the country emerged there, 
near bountiful gold and diamond deposits that stimulated the rush for large 
profits, population growth and strong government presence. Gold and 
diamond also have to be cleaned, or washed. This process used to be exe-
cuted by a combination of the in-humanized black body and instruments 
such as a bateia—in part technologies developed and perfected by mining 
cultures from what is nowadays the country of Ghana. Today, this cleaning 
it takes place through infrastructural systems with several steps, large sites 
of accumulation and movement and dedicated machinery.

The process of purification is a process of separation. 
Itabirite must become two things: product (iron) and byproduct (tailings). 
These tailings are sent to dams.

Both the mines and the dams are massive, larger than 
entire towns that sometimes are their neighbors by only a few hundred 
meters. They belong, in fact, to the category of megamines, a product of 
evolving technologies that make it possible to obtain “clean” metals from 
soils with increasingly lower grades of the desired product.

After disasters involving tailings dams in 1986, 2001, 2007, 
2008, 2014, 2015 and 2019, the National Mining Agency passed a resolution 
forbidding the construction of dams of the upstream elevation kind—the 
cheapest, fastest and also most prone to rupture. Besides that, all existing 
upstream elevation dams must be de-characterized by 2027. De-charac-
terization can occur either by leaving the sediments on the site, removing 
the extractive structures and monitoring the material, or by progressively 

removing the accumulated tailings and applying them to other uses. This 
project is predicated on most of the de-characterizations being of the sec-
ond kind.

A batch of tailings is stacked at the Conceição mine, in 
Itabira, which is undergoing de-characterization. In its composition, among 
other things, are silica, water, sodium hydroxide, iron and other trace met-
als in smaller percentages.

This batch is excavated and put on a train car. This train, 
which moves material (mostly) and people (marginally) travels along the 
Vitória-Minas Railway.

This structure was first conceived in 1901, following several 
failed attempts to make the Rio Doce navigable. It runs parallel to the river 
and was built in order to connect the iron ore deposits in the iron square to 
the port of Vitória, in the state of Espírito Santo. 

At the train station in João Monlevade, this batch is trans-
ferred to the trunk of a truck. The truck travels along the highways MG-123 
and MG-120. The truck arrives to the town of Rio Doce.

The town of Rio Doce sits very close to the origin of the river 
Rio Doce, at the meeting of Carmo and Piranga. It is also the site of the 
Risoleta Neves hydroelectric power plant, which is out of operation since 
November of 2015.

November 5, 2015, is the date of the rupture of a tailings 
dam in the Germano complex, in the municipality of Mariana. 

November 7, 2015 is the date that the sediment wave enters 
the river, after having partially or completely destroyed the villages closest 
to the mine. The aquatic and terrestrial living beings that come in direct 
contact with the sediments die quickly from asphyxiation. 

In order to present the transformations to the river valley 
after this moment, I take inspiration from Karen Barad’s theory of the un-
doing of linear time on the face of disaster and interpret every moment 
connected to the core event—the dam rupture—as the ongoingness of the 
same event, instead of a set of sequentially ordained “consequences” of an 
episode that is fully past.

This means the event of disaster is the same when the dam 
ruptures, when a living being dies buried in the mud, when a fisherman 
loses their lifelong occupation, when the same fisherman gets a monthly 
stipend, their only income, as a part of the reparations administered by 
the mining company, when plants do not grow by the river anymore, when 
the numbers of parasitic diseases explode in a village because there are 
no more animals to control the reproduction of mosquitoes. It is the same 
event every day that a woman waits for her new house to be delivered after 
the first one was destroyed by the wave, when a fish is already born sick, 
when a train loaded with iron ore arrives at the port in Vitória, when excava-
tion for a new mine begins.

The truck exits the road and stops by the edge of a large pit. 
There, it dumps the batch of tailings in its trunk over a large heap of sedi-
ment. An excavator moves the batch along the pit. It is picked up by a hook 
with a bucket that moves it up the track. Its contents are deposited on a 
conveyor belt that leads to the silos. The material is dispensed from the si-
los in precisely established quantities in order to be used in the fabrication 
of geopolymer concrete.
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The Rio Doce geopolymer concrete mixture* is a combina-
tion of several elements. Blast furnace slag, a byproduct of the steel indus-
try, comes from large steel manufacturing plants located along the Vitória-
Minas railway. It is used as an aluminosilicate precursor that is high in 
calcium, which has been found to increase the resistance of such materials. 

The slag is mixed with a commercial alkali, such as sodium 
silicate and sodium hydroxide. 

In most geopolymer compositions, the alkali is added to the 
mixture as a liquid solution. This brings considerable risks to the safety of 
those involved in its production.

The Rio Doce geopolymer concrete, however, is based off a 
one-part geopolymer mix developed experimentally by Brazilian research-
ers using iron ore tailings from the iron square in Minas. “One-part,” here, 
means the product is achieved by adding water to a completely dry mix of 
solid alkali and precursor.

The combination of water, alkali and blast furnace slag 
initiates the geopolymerization process. The tailings are then added to the 
mixture, on a proportion of up to 60% of the final product. They serve as 
fillers, increasing the volume of the batch. 

Coarser pieces of tailings are added as aggregates. This 
completes the composition of the Rio Doce geopolymer concrete. 

Commercial concretes made from Portland cement are 
completely standardized products. Their fabrication follows thorough inter-
national standards.

The Rio Doce geopolymer concrete is made from byprod-
ucts of the steel and mining industry with compositions that can vary 
greatly depending on the source. Every time a new batch of tailings arrives 
to the site of fabrication, it must be graded separately in order to define 
in what proportion it will be applied to the end material. Different batches 
lead to variations in color, texture, porosity and performance. This variation 
is constitutive to the system. Complete standardization is impossible and 
unwanted.

Geopolymer concretes are already better suited for prefab-
rication due to their high alkalinity and viscosity. With the added context of 
the impossibility of standardization, the concrete production in Rio Doce 
takes place on a project by project basis.

The laboratory located right next to the fabrication site 
is manned by residents of Rio Doce. There, they examine and grade new 
batches of material and design and protoype new pieces according to the 
needs of each project.

After the geopolymer concrete is mixed, it is poured into 
the formwork. The piece is de-moulded and left to cure for several days. 
A mobile crane lifts up the piece and brings it for pickup by a hook. As the 
hook moves down the track and over the road, the cars and trucks stop 
and wait. The piece is dropped off at the site of a new construction. It will 
be used to build a restaurant.

The transformations in this area begin with the arrival of 
the central line: a series of steel A-frames holding a truss beam along which 
five electrified cars move independently. 

These cars are equipped with interchangeable ends such as 
hooks and buckets. The structure is positioned at an incline, so the bottom 

band of the beam is adapted for the cars to move with cogwheels. They 
receive their energy through a conductor bar feeding system which allows 
for there to be more than one car on the same track.

At the same time the track is installed, trees and plants are 
brought to the site in order to begin the composition of the new forest by 
the edge of the river. As soon as this process begins, the people of Rio Doce 
can already participate in it by visiting the trees, receiving training in the 
maintenance and observation of the forest and learning about the river 
and its plant and animal inhabitants.

The cycles of succession for the forest will unfold through 
time. The trees populating the site are not all native but are known, through 
experimentation, to lead to a diversification of plant and animal species. 

These trees act as a barrier for silting—something of fun-
damental importance given the Doce is already shallow—and their fallen 
leaves, branches, flowers and fruits are deposited at the bottom of the 
river, increasing the amount of organic and decomposing matter at the 
benthos, its lowermost layer which has become particularly barren since 
the tailings have settled and compacted at the bottom.

Barad and Alexis Shotwell, among others, inform my under-
standing of the river not as a discrete element but as an impermanently 
defined entity of complex constitution. Recognizing this state of becoming 
is especially relevant when discussing how to deal with the river, or how 
to recuperate it in the aftermath of disaster. There is simply no easy path 
to “recovery”—because of the anthropogenic polution not related to min-
ing, because of the characteristics of all of the branching, communicating 
water bodies in the entire river basin, and because of the varying ways that 
different animal populations have been reacting to the excess minerals and 
metals in the water.

Instead of “cleaning” the river, this and other forests allow 
for terrestrial animals to return to the margins where they now find shelter 
and food, for the critters to repopulate the bottom layer of the Doce and 
for generations of fish, shrimp, crabs and insects to succeed each other.

After the track is installed and the forest begins to grow, the 
structure that will house the geopolymer production is built. 

This is a medium-sized fabrication site where the residents 
of Rio Doce and other nearby villages work; making the building elements 
and learning about making them.

The walk from the center of Rio Doce to the project site 
takes ten minutes. 

MG-120 runs between the town and the fabrication site, 
connecting them to the Vitória-Minas railway, to the north, and to the state 
of Rio de Janeiro, to the south. That way, the pieces made in Rio Doce can 
be moved easily along the infrastructural basis of the system I call the line 
of gift.

The line of gift essentially hacks into the existing extractive 
infrastructure, especially the railway, in order to diversify the movement of 
people and material along the river valley. In 2015, after the dam ruptured, 
the earth, liquified, traveled from the mountains in the West to the sea in 
the East. Not coincidentally, this is the same route that the other part of 
this earth—the purified iron ore—makes every day, inside train cars and 
underground mineroducts. The line of gift is an appropriation of the large 
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processes of material extraction and separation, of the sites of movement 
and the sites of accumulation, in order to cause a diversion of flows and a 
diversion of purpose, so some of the material, knowledge and technology 
can be retained in the area, in contrast to the complete exhaustion it is usu-
ally subjected to.

When it comes to disaster, a yearning for some form of 
justice is very present, and it can often be conflated with the idea of repa-
rations, something that also happened in the case of the Rio Doce.

Instead of repairing, cleaning or setting things right, I 
choose to work under the framework of justice as gift. The gift is not an ob-
ject or an event. It should better be called a cycle, or a culture. It does not 
mean the introduction of something completely new to movements that 
are already in place, but the actualization of futures that are the result of 
pasts that are already latent and already possible, as they are the ones that 
correspond to our desires and to our aspirations. 

Once fabrication is set up, the project site can expand in 
terms of uses and built structures, depending on budget, demand and ma-
terial availability. 

The construction of these buildings follows generally the 
same set of steps.

First, a soil compactor is used to make a flat surface on the 
ground.

Then, it is excavated for the placement of the rainwater 
channels on the perimeter of the new construction and stones and boul-
ders collected during the land operations, which will serve as footings for 
the loads of the roof.

The boulders have slots which fit anchors, and, over the 
anchors, the columns are placed. A layer of grout increases the surface for 
the distribution of loads between column and footing.

Then, the floor slab is cast on site. Anything that is within 
the bounds of the rainwater channels works not only as a floor slab but also 
as a mat footing, which redistributes the loads from the walls.

Once the floor is dry, the roof beams are put in place with 
the help of a small crane.

The gutters and slab tiles are placed over the beams.
Then, the walls, made of geopolymer concrete cinder-

blocks, are built. The door frames and lintels are installed at the same time.
Finally, the doors and window sheets, gutter grates and 

beam caps are put into place.
The paths surrounding the buildings and connecting dif-

ferent areas of the site consolidate over time. Coarse tailings not used as 
aggregate in the geopolymer production can be used as gravel and distrib-
uted along the paths most used.

The shape and modular disposition of the roof elements are 
fixed, but the columns, door and window frames, gutter grates and beam 
caps can be freely designed and prototyped by the geopolymer fabrica-
tors. The shapes and ornaments can reflect the references of a particu-
lar person, a plant or animal from the region, or a decorative pattern with 
meaning to a certain group of people. Designing, producing and building on 
site allows for this type of autonomy over an otherwise fully standardized 
system.

One of the first constructions is the entrance building, 
where visitors are welcomed and directed to other parts of the complex. 
This site is enmeshed with cycles of care and community already present 
throughout the river. The booths form an open market where groups that 
exercise alternatives to the extractive economy can showcase, exchange 
or sell their products, either on a daily basis or during special events.

This is where a group of residents of Resplendor find them-
selves, for a four-day workshop on the exchange of knowledge on bee-
keeping. They leave their home and board on the Vitória-Minas train. They 
get off and take the bus at the station of João Monlevade. They get off 
again, at the bus stop in front of the entrance building. They arrive at the 
reception counter. They are directed to the workshop building.

With some time to spare, they walk up the stairs. They walk 
along the observation platform to look at the heaps of tailings being moved 
by an excavator.

They go to the square, which serves as a product pickup 
point and open air exhibit for geopolymer pieces. They look at the columns, 
touch them, comment on their appearance.

At the ceramics workshop, finer batches of tailings are used 
in the production of decoration pieces, tiles, tableware and other objects.

At the building for the other workshops, visitors can use the 
four open meeting areas to exchange knowledge. There is space for set-
ting up tables for teaching and learning skills such as embroidery, weaving 
and painting. Under the same roof, there is a distillation lab, for activities 
such as honey extraction and essential oil production, and an experimental 
kitchen for the production of preserves, sauces, bread and other types of 
food.

This space works in close connection with the vegetable 
garden and orchard where material for the food products and essential oils 
is grown. There are also beehives and hydroponics stations which are cared 
for by the residents of Rio Doce. 

Generally, but not forcibly, the people that work daily on the 
site come from the towns closest to it. As we look further along the river, 
visitors can take 5 or 10 hours by a combination of train and bus to reach 
the site, so it is expected that they will be present for a specific event, 
workshop or training program, and will need to spend one or more nights in 
Rio Doce.

The animals and plants in the forest, garden and orchard 
cannot come in contact with the river water as it is, so they are irrigated 
through a system based on rainwater collection. The rain that hits the roofs 
of the buildings is directed to a gutter that sticks out of the roof, moves 
down to open channels on the floor, and from there is directed to the cen-
ter axis, running down with gravity, which allows for it to pass through a 
succession of filtering elements, and to be stored in cisterns for further 
use.

At the water and forest observation lab, which sits very 
close to the river, information collected at different points along the Rio 
Doce is archived and interpreted. The technicians, who are also locals that 
underwent special training, visually monitor the conditions of the water 
and the growth of the forest and give workshops to visitors about the local 
biota. Researchers from educational institutions also use the space to con-



duct their own inquiries.
After its construction is finished, the restaurant opens. It is 

very busy at lunch time, with daily workers, visitors and Rio Doce residents 
congregating to eat the most important meal of the day. 

Behind the kitchen and dressing rooms, the area for child 
care is crowded as the parents participate in workshops throughout the 
day.

After spending the day collecting seeds from the aroeira 
tree and dropping them off at the workshop, two women walk towards the 
restaurant. They stop to watch as a crate loaded with vegetables is at-
tached to a moving hook so it can be hoisted up to the patio for pick up.

They get two bottles of coke and sit on yellow plastic chairs 
under the cool shadow of the concrete canopy. They look at the river, their 
giant brother, unfurling continuously and silently towards the sea. This is a 
moment of respite and dignity.

In the southeast of Minas, the vulnerability of small commu-
nities is produced through their interaction with the determining presence 
of large scale infrastructure, mining equipment, the railway, the roads and 
highways full of trucks, port cranes, heaps of material, underground and 
overground tunnels and ducts and steel factories.

Through what I defend is a hauntological exercise of tracing 
the spacetimematter entanglements across the river valley (understand-
ing that an entangled co-constitution presupposes a being and becoming 
that is always haunted by others and by one’s surroundings) I tried to look 
into “minor” places and “minor” stories, but I also refused to treat the pro-
cesses of large scale material movement and accumulation as too large to 
address or change, as if they were not somehow situated themselves and 
so products of genealogies and traceable interests. In that way, I have tried 
to conjure the ghosts, to give them a cognizable form, so we can react to 
them with more than an absolute surprise when they thrust themselves 
violently into our sight.

This is not a “clean” project. Anyone who has visited Minas 
knows it is impossible to keep anything clean around there, where the deep 
reds and oranges of the oxidized metals will find their way into every house, 
truck, car, road, animal, stream and river.

This is not a “clean” project. It is not exorcized from the 
language of land operations, stratification, buckets, pits and tracks for the 
accumulation and movement of material. Instead, these are all appropriat-
ed so that the processes of extraction and transformation are (1) cracked 
open, for everyone to see, and (2) put to use in a manner that is condu-
cive to and affirming of life and the multiplication of life, against an over-
whelming feeling of violence and violation, against the constant threat and 
shadow of premature death. The life I talk about is not a pure, untouched 
dream, but a deeply grounded, communicative, unclear and contaminated 
process. This irreducible complexity, full of ghosts that we must learn to live 
with, is the fertile ground from which radically new futures, that we cannot 
even imagine now, can finally sprout. 
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*Defining the Rio Doce valley geopolymer concrete

Geopolymers are aluminosilicate materials, 
still developed mostly at an experimental level, that can possibly 
substitute Portland cements in the composition of concretes. 
They are considered a less harmful alternative to the environment 
in the sense that they can have large percentages of industry and 
mining waste in their composition.

The two essential components needed for the 
geopolymerization process are an aluminosilicate precursor and 
an alkali.1 Differently than commercial cement, geopolymers can 
have different compositions, with several possibilities for each of 
the fundamental ingredients as long as the aluminosilicate-alkali 
principle is retained.2

A literature review conducted by Figueiredo et 
al. indicates that geopolymers usually behave in a more advanta-
geous manner than Portland cement in terms of strength, shrink-
age while drying, resistance to chemical attack and resistance to 
thermal changes.3 A second literature review conducted by the 
Australian road authority, which has been closely studying the 
applications of geopolymers in infrastructural projects, indicates 
that geopolymers have higher compressive, tensile and flexural 
strength than commercial cement.4 The conclusion to their review 
is that the specification of geopolymer concrete for structures 
would be very similar to how it is done with common concrete.5

Other conclusions were that a longer mixing 
time has a positive impact on the final strength of the materi-
al.6 The ambient humidity during casting must be controlled the 
same way as with cements.7 An elevated temperature when curing 
leads to a faster and higher gain in strength.8,9  Large geopolymer 
concrete beams perform the same as Portland cement concrete 
ones, only with a lower ductility.10 

The use of geopolymers is well advanced in 
Australia, where companies already have patented mixes pro-
duced at a commercial scale. The largest application of geopoly-
mers in construction happened in the country, where sections of 
the airplane runway at the Brisbane West Wellcamp Airport were 
made out of a highly resistant geopolymer concrete.11,12 Also in 
Brisbane, the University of Queensland Global Change Institute 
opened in 2013, becoming the first building with a structure de-
signed in geopolymer concrete.

The presence of calcium greatly increases the 
strength of geopolymers. If the original composition is low in cal-
cium, waste-based materials such as fly ash or blast furnace slag 
can be added to the mixture.13 In the case of Minas Gerais, large 
steel manufacturing plants from companies such as ArcellorMit-
tal, Gerdau, Usiminas and Vallourec have slag as a continuous by-
product. These plants pose their own hazards to their surrounding 
communities, but at least to an immediate extent they could be 
the main source of calcium-rich ingredients.

There are two important differences between 



geopolymer concretes and Portland cement concretes when it 
comes to everyday fabrication and handling. The first is the high 
viscosity of the geopolymers that makes it necessary to clean 
mixing vats, pipes and moulds immediately after use.14 The sec-
ond is the much higher alkalinity of the material, which can pose 
serious risks to people involved in the manufacturing process.15 In 
order to mitigate these risks, researchers have been investigating 
efficient ways to produce one-part geopolymers. The more com-
monly studied geopolymers are considered a two-part product, 
in which a liquid solution of the alkali material and a solid alumino-
silicate precursor are mixed with extra water. The liquid solution 
is considered the hazardous component in this process, as it is 
viscous, highly alkaline and handled in large quantities.16 The alter-
native would be a one-part product: a dry mix of solid alkali and 
precursor to which only water would have to be added. Luukkonen 
et al. have conducted a review of the experiments with one-part 
geopolymers and have concluded that there are no obstacles to 
their development and application.17 

Figueiredo et al. have successfully produced 
a one-part geopolymer mix using iron ore tailings from the 
Quadrilátero Ferrífero region in Minas Gerais. They used com-
mercial metakaolin as the aluminosilicate precursor and sodium 
silicate and sodium hydroxide as the activators (another name for 
the alkali components). The tailings, coming from different sourc-
es and applied in different proportions to the mixture, were used 
as fillers.18 The behaviour of the material was especially promising 
when it came to strength. Three samples reached 30.9 MPa within 
a day and the sample with the highest proportion of waste mate-
rial (60% of the entire mix) actually reached the highest compres-
sive strength (43.6 MPa after 14 days), thus falling within the range 
of high performance concrete.19,20  For the entire experiment, the 
compressive strength increased in tandem with the proportion of 
tailings in the geopolymers.21 

Borges et al. attempted to work with a similar 
mix (tailings as fillers, metakaolin as the precursor and sodium 
silicate and sodium hydroxide as the activators). Their results were 
not as promising, especially when it came to the porosity of the 
material.22 They have, however, alluded to the still untested pos-
sibility of incorporating tailings even further into the geopolymer 
concrete production, substituting not only the cement but the 
large aggregates in concrete with coarser tailings.23 

With these conclusions in mind, a geopolymer 
mix with readily available materials in the region of the project 
would consist of blast furnace slag as an aluminosilicate precursor 
that is already high in calcium; commercial alkali such as sodium 
silicate and sodium hydroxide as activators; tailings as fillers in a 
proportion of up to 60%; and water. If needed, sugarcane bagass 
could be used as an additional silica source.24 The geopolymer 
concrete would be made with the addition of coarse tailings as 
aggregates and the use of reinforcements as with normal con-
crete. 
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Since such a large percentage of the compo-
sition of geopolymers can come from different sources of waste 
material, mass production under generally established guidelines 
is unlikely. This means it is a material better applied on a project 
by project basis. Therefore, the design of pieces for each project 
would also be incorporated into the geopolymer lab and work-
shop section of the program. There is still a possibility, though, 
to continuously fabricate a catalogue of pieces in order to reach 
smaller markets such as the self-built houses that make up for 
most of the housing in Brazil. This could happen as long as most of 
the components follow a commercial structural setup, such as the 
combination of simple slab panels and structural concrete blocks.
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1     Truck dumps the tailings on the heaps 
of sediment
2     Material is moved by an excavator
3     Material moves up the axis in a bucket
4     Material is carried over a conveyor belt
5     Material is dispensed from silos

6    
7     
8    
9   
10   

Geopolymer poured into formwork
Piece is left to cure
Piece is picked up for transfer
Cars and trucks stop and wait
Piece arrives to the site of construction
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Map of the Line of Gift
Flow matrix (infrastructure based)
Model representing color and texture
Geopolymer concrete samples
The center structure arrives to the site
Fabrication steps
Diagram of Forest composition
Changes in the river throughout time
The soil is compacted into a flat surface
The ground is excavated and stones are placed as footings
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The floor slab is cast on site
Roof beams are put in place
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Plan - Geopolymer production area 

1 - Restrooms
2 - Storage
3 - Production area
4 - Transfer yard
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Plan - Entrance building

1 - Reception
2 - Shop
3 - Storage
4 - Restroom
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Plan - Restaurant

1 - Restaurant
2 - Kitchen
3 - Restroom
4 - Childcare
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Plan - Ceramics workshop
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Plan - Workshops 

1 - Lecture area
2 - Workshop area
3 - Distillation and   bottling
4 - Experimental kitchen
5 - Deposit Plan - Geopolymer design lab
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Plan - Offices 

1 - Restrooms
2 - Changing rooms
3 - Offices
4 - Meeting room Plan - Water and forest lab
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Detail 1

1 - Gravel path made from coarse aggregate not used in geopolymer concrete production
2 - Precast gutter in geopolymer concrete, 46x20 cm profile, length varies
3 - Precast geopolymer-based cinderblocks, 40x40x25 cm
4 - Precast column in geopolymer concrete, reinforced, 50x50x400 cm
5 - Gutter grate in geopolymer concrete, 5x40x200 cm per piece
6 - Precast door frame in geopolymer concrete, reinforced, 20x30 cm profile, overall di-
mensions vary according to door
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Section 3

1 - Gravel path made from coarse aggregate not used in geopolymer concrete production
2 - Precast gutter in geopolymer concrete, 46x20 cm profile, length varies
3 - Precast column in geopolymer concrete, reinforced, 50x50x400 cm
4 - Geopolymer concrete surface, sandblasted and waterproofed to receive water from 
secondary gutter
5 - Precast geopolymer-based cinderblocks, 40x40x25 cm
6 - Precast beam in geopolymer concrete, reinforced, 50x50x900 cm, modules joined by 
grouting on site
7 - Aluminum gutter, 10x8 cm, length varies
8 - Precast beam in geopolymer concrete, reinforced, 50x30x850 cm, modules joined by 
grouting on site

9 - Precast gutter element in geopolymer concrete, 20x15x225 cm per piece
10 - Precast slab element in geopolymer concrete, 116x35x836 cm, placed with 1 cm gap to 
accommodate thermal expansion
11 - Precast slab element in geopolymer concrete, 116x34x830 cm, placed with 1 cm gap to 
accommodate thermal expansion
12 - Geopolymer concrete mat footing and floor slab, cast on site, height to be determined 
by structural engineer
13 - Cedar wood door with water based enamel paint finishing in the color green, 200x300 
cm each
14 - Precast door frame in geopolymer concrete, reinforced, 20x30 cm profile, overall di-
mensions vary according to door
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Detail 2

1 - Precast lintel piece in geopolymer concrete, reinforced, 20x30x200 cm
2 - Hollow cinderblock filled with grout and reinforcement bar

Detail 3

1 - Precast door frame in geopolymer concrete, reinforced, 20x30 cm profile, overall di-
mensions vary according to door
2 - Cedar wood door with water based enamel paint finishing in the color green, overall 
dimensions vary according to door

Detail 4

1 - Precast lintel piece in geopolymer concrete, reinforced, 20x30x280 cm
2 - Cedar wood window panel with water based enamel paint finishing in the color green, 
160x80cm
3 - Cedar wood door with water based enamel paint finishing in the color green, 120x240 
cm
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Detail 5

1 - Hollow cinderblock filled with grout and reinforcement bar
2 - Cedar wood door with water based enamel paint finishing in the color green, 120x240 
cm
3 - Pivot system installed on floor and lintel
4 - Single cedar wood jamb with water based enamel paint finishing in the color green, 
screwed into cinderblocks and carved for deadbolt

Detail 6

1 - Hollow cinderblock filled with grout and reinforcement bar Detail 8 1:5
2 - Cedar wood window panel with water based enamel paint finishing in the color green, 
160x100cm
3 - Pivot system installed on bottom and top lintel
4 - Cremona-type lock with slots carved into window frame
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Section 4

1 - Geopolymer concrete floor slab, cast on site
2 - Gutter grate in geopolymer concrete, 5x40x200 cm per piece
3 - Precast gutter in geopolymer concrete, 46x20 cm profile, length varies
4 - Rainwater drainage pipe oriented towards central axis
5 - Rock obtained on site, used as footing, drilled to receive reinforcement bar
6 - Reinforcement bar fit between rock and column
7 - Grout sleeve
8 - Precast column in geopolymer concrete, reinforced, 50x50x400 cm
9 - Geopolymer concrete mat footing and floor slab, cast on site, height to be determined 
by structural engineer
10 - Precast geopolymer-based cinderblocks, 40x40x25 cm
11 - Precast beam in geopolymer concrete, reinforced, 50x30x850 cm, modules joined by 
grouting on site
12 - Aluminum gutter, 10x8 cm, length varies
13 - Precast beam in geopolymer concrete, reinforced, 50x50x900 cm, modules joined by 
grouting on site
14 - Precast ornamented beam cap in geopolymer concrete, 40x15 cm, length varies
15 - Precast gutter element in geopolymer concrete, 20x15x225 cm per piece
16 - Precast slab element in geopolymer concrete, 116x35x836 cm, placed with 1 cm gap to 
accommodate thermal expansion
17 - Precast slab element in geopolymer concrete, 116x34x830 cm, placed with 1 cm gap to 
accommodate thermal expansion
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Section 7

1 - Precast slab element in geopolymer concrete, 116x35x836 cm, placed with 1 cm gap to 
accommodate thermal expansion
2 - Precast gutter element in geopolymer concrete, 20x15x225 cm per piece
3 - Precast ornamented beam cap in geopolymer concrete, 40x15 cm, length varies
4 - Precast beam in geopolymer concrete, reinforced, 50x50x900 cm, modules joined by 
grouting on site
5 - Aluminum gutter, 10x8 cm, length varies
6 - Precast slab element in geopolymer concrete, 116x34x830 cm, placed with 1 cm gap to 
accommodate thermal expansion
7 - Precast beam in geopolymer concrete, reinforced, 50x30x850 cm, modules joined by 
grouting on site
8 - Precast geopolymer-based cinderblocks, 40x40x25 cm
9 - Precast column in geopolymer concrete, reinforced, 50x50x400 cm
10 - Geopolymer concrete mat footing and floor slab, cast on site, height to be determined 
by structural engineer
11 - Geopolymer concrete floor slab, cast on site
12 - Grout sleeve
13 - Reinforcement bar fit between rock and column
14 - Rock obtained on site, used as footing, drilled to receive reinforcement bar
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Detail 8

1 - Precast slab element in geopolymer concrete, 116x35x836 cm, placed with 1 cm gap to 
accommodate thermal expansion 
2 - Clay-based waterproofing
3 - Precast gutter element in geopolymer concrete, 20x15x225 cm per piece
4 - Precast slab element in geopolymer concrete, 116x34x830 cm, placed with 1 cm gap to 
accommodate thermal expansion
5 - Circular hole for secondary drainage, 8cm radius, three per piece
6 - Aluminum gutter, 10x8 cm, length varies
7 - Precast beam in geopolymer concrete, reinforced, 50x50x900 cm, modules joined by 
grouting on site
8 - Clay-based waterproofing

Detail 9

1 - Precast slab element in geopolymer concrete, 116x35x836 cm, placed with 1 cm gap to 
accommodate thermal expansion
2 - Clay-based waterproofing
3 - Clay-based waterproofing
4 - Precast gutter element in geopolymer concrete, 20x15x225 cm per piece
5 - Grout sleeve, placement of reinforcement bars to be determined by structural engineer
6 - Precast beam in geopolymer concrete, reinforced, 50x30x850 cm, modules joined by 
grouting on site
7 - Precast beam in geopolymer concrete, reinforced, 50x50x900 cm, modules joined by 
grouting on site
8 - Precast column in geopolymer concrete, reinforced, 50x50x400 cm
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Strcuture diagram

Static loads
Dynamic loads
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Climate diagram
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