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WATER looks at how crisis spreads and seeps. 
Water is both remedy and poison, a source 
of life but also a fetid fluid within which 
microbes, toxins, and contaminants collect 
and rot. Today’s crises have a liquid quality 
to them – they move unpredictably without 
any sense of direction, they ebb and flow, 
penetrating deep into the cracks and bypass-
ing structures intended to maintain stability. 
When the floodgates open, the waves rush out. 
This volume looks at the toxic consequences 
of ecological short-sightedness both literally 
as well as metaphorically. Corruption takes 
place in the world of business and politics, 
but like poison diluted in water corrupt forces 
begin to tear away at the social and envi-
ronmental fabric, generating waste, violence, 
and inequity. The planetary scope of transi-
tion – from one climatic aeon to another– also 
corrupts categories of knowledge, where once 
stable entities such as “human” or “nature” 
are now fluid and murky. 

In his piece How can designers create condi-
tions that support life?, Adib Dada attempts to 
articulate the real challenges posed by ecolog-
ical thought to urban development, especially 
in Beirut. He is founder of theOtherDada, a 
transdisciplinary architecture and design prac-
tice that works on site-specific projects that 
integrate positive social and environmental 
impacts. Such practices are especially import-
ant in a local and regional context where eco-
logical sensitivity is hardly factored in – from 
planning and policy to everyday sensibilities. 
The piece focuses on an urban strategy project 
theOtherDada is developing as a proposal to 
rehabilitate the Beirut River. Encased in con-
crete in 1968 and flanked by highways on 
either side, the river is disconnected from both 
its ecosystem and the communities that neigh-
bor it. The project BeirutRiverLESS proposes 
spatial interventions that re-connect the river 

to its setting and renew access by surround-
ing co-habitants. The ways in which deregu-
lated policy failures have managed to not only 
destroy lived environments but also to divest 
communities from the context of their sur-
roundings, withdrawing tradition whilst con-
taminating both land and spirit, is a concern of 
Angela Anderson and Angela Melitopoulos. 
This two-part contribution, We are not activists 
and Dustism, is the result of their long term 
collaboration as part of the anti-mining strug-
gles taking place in Halkidiki, northeastern 
Greece, where the Canadian firm Eldorado 
Gold is constructing an open-pit gold mine 
in the Skouries forest. Much of their practice 
has involved spending significant time with 
local villagers in this region, taking up their 
causes and concerns. From this engagement, 
they have generated film and video mate-
rial, initiated gatherings and discussions, and 
broadcasted a live radio transmission that 
connected the ongoing struggles with bigger 
philosophical and political questions. Mines 
belong to a regime of extraction that is fun-
damental to the operations of global capital, 
fueled by deregulation and extra-national 
market forces that reduce the world, its inhab-
itants, and their environments to mere finan-
cialized units of speculative value. Thus, the 
struggle against the Skouries mine is part of 
the greater self-organization undertaken by 
indigenous communities, the dispossessed 
and disenfranchised, and the colonized 
against Capital and its agents. How can one 
resist this totalitarian economy of extraction? 
How can the “elemental” be re-activated into 
a political philosophy that seeks a remedy? 
In this case, to turn poison into an antidote 
against contemporary forms of akrasia, that 
short-sighted instance of acting against better 
judgment, to do wrong even if you know it 
will harm many and benefit few. The alien-
ation from tradition is often met by attempts 
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to re-ground the body, to purify it, to redis-
cover the earth, water, and sky as a remedy 
against the ills of modernity. Marwa Arsanios 
picks up this concern in her experimental text 
Falling is not collapsing. Our narrator here is 
Magda Saleh, an Egyptian ballerina who in 
1977 gave up her stage career to travel the Nile 
and encounter, observe, and record the dances 
of the local population – dances she and many 
others thought were disappearing. The thesis 
Saleh wrote, part-travelogue, part-ethnogra-
phy, part-dance notation entries, connects the 
movement of bodies to her movement down 
the Nile, and to the greater movements of the 
Earth and its geological processes,. Ballet, a 
modern invention based on a mechanical 
imaginary of the body as flying machine, 
has long been part of the “statist” project: it 
extends the logic needed to militarize, mobilize, 
and expose the citizen’s body to routines of 
exhaustion and endurance. The aim is a strong 
body and a strong nation. Perhaps the fusion 
Saleh was seeking between dancer and river 
is a response to the sense of collapse the his-
tory of catastrophe makes palpable in different 
ways and at different times – the fatigue of the 
dancer, the strain of the struggle. Can defeat 
be re-worked as a process of evolution, not as 
a definitive end but as an unsure beginning of 
something yet to come? It is from this “futur-
ological” premise that Ewen Chardronnet 
departs in his essay Becoming-Phototroph, 
taking seriously instances within science fic-
tion where the future evolutionary trajectory 
of the human species has been imagined as a 
symbiotic merger with photosynthetic plant 
life. The essay looks at the history of the con-
cept of “symbiosis” within the life sciences. 
This post-human imaginary is already pres-
ent in geochemist Vladimir Vernadsky’s early 
20th century writings on the biosphere and 
noosphere. Human autotrophy, the ability to 
self-nourish, would involve a techno-scientific 

intervention into life processes that would 
simultaneously release humankind of the met-
abolic limitations of the species while making 
this new creature ever the more responsible 
towards its energetic environment. The piece 
examines the different evolutionary epistemol-
ogies and laboratory experiments on endosym-
biotic alliances between photosynthetic algae 
and marine animals in order to contextualize 
the debate around the “future” of the human. 
Returning to the site of the Beirut River to 
evoke the performative tension through which 
the past and the present converge deliriously, 
Jessika Khazrik’s script Excerpts from When 
We Were Exiled, Water Remained posits con-
tradictory, confusing, and enlightening narra-
tives that contaminate the narrative logic of 
historical happening. The main thread focuses 
around Dr. Wilson Rizk, one of the three sci-
entists belonging to the SEDRA Group brought 
together in 1988 by the Lebanese government 
to investigate toxic waste illegally imported 
from Italy to Lebanon by mafia forces aligned 
to a Lebanese political party. The investiga-
tion ceased in 1995 when one of the group 
members was accused of being a “false wit-
ness.” Nevertheless, SEDRA had researched 
and proposed remediation plans for waste sites 
and energy sources in Lebanon, an unwritten 
history of transgressive imagination that could 
readily be applied to the Beirut River today. 
Here, the concrete stage of the river is a set for 
a play taking place in six acts – a political the-
ater of the absurd where the Society of False 
Witnesses, one of the working identities of the 
artist, wishes to excavate a site long trans-
formed into a dump. How to exorcise those 
forces of waste and displacement that not-so-
secretly possess the built environment? How 
to stop nourishing those strategies of exclusion 
and instrumentalization so carefully maneu-
vered in the hands of the corrupt and in the 
name of nature?

Ashkan Sepahvand
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How can designers create conditions to support life?
Adib Dada

I am born and raised in Beirut, where my 
integrated architecture lab theOtherDada 
(tOD) is also based. My practice approaches 
the world as a system of relationships and 
exchanges, not as isolated objects or actions. 
Sustainability, for me, means a knowledgeable 
and happy relationship towards the pleasure of 
an environment with the potential to undergo 
transformation and to produce new reasons 
for inhabitation. theOtherDada’s latest project 
aims to regenerate the degraded Beirut River.

I founded theOtherDada as a transdisciplinary 
architecture and design practice that aspires 
to devise creative solutions that have a posi-
tive social and environmental impact, all the 
while situated in a seemingly bleak environ-
mental and political context, both locally and 
regionally. tOD’s mission is to activate proj-
ects across architecture, design, and art by 
creating unconventional links at the frontier 
of science, acting as a positive catalyst. Based 
on the discipline of Biomimicry, we promote a 
symbiotic relationship between nature and the 

built environment by being locally attuned and 
responsive, and taking advantage of available 
resources. tOD focuses on optimizing rather 
than maximizing the functions of design. Our 
projects incorporate methods of reducing the 
impact of construction on the environment and 
exploring new ways of creating generous and 
regenerative built structures. Thus, our projects 
revolve around generating both structural as 
well as social sustainability through climate-re-
sponsive architecture (KSA: LANDFORM 
house, FENCE house and DOOMSDAY house), 
bottom-up strategic planning and consulting 
(Beirut River Project, Byblos 100 RC), and 
competitions about social and environmental 
justice (Not Just About Dalieh).

Beirut RiverLESS:In 2013, tOD initiated 
an urban strategy project named Beirut 
RiverLESS. The main aim is to bring the Beirut 
River back to life, transforming it from its 
current condition as an open sewer to a (re)
naturalized river integral to the socio-urban 
experience of Beirut’s residents. 

Beirut River 2.0 temporary installation: Urban Farming, Community Engagement and General View
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I have been interested in understanding how, 
in a span of less than fifty years, a natural 
river could have transformed into an artificial 
sewage infrastructure. Although the Romans 
built an aqueduct in 50 BC, it wasn’t until 1934 
when the French built the Daychounieh Dam 
that the flow of the Beirut River was com-
pletely cut off. Subsequently, urbanization 
along the riverbank in the 1940s and ‘50s 
eventually led to a major intervention in 
1968, when the river was encased in concrete. 
This resulted in essentially “killing” the river 
by disconnecting it from the larger ecosys-
tem, and “killing” it again by disconnecting 
it from the communities that used to enjoy 
it and care for it. Following this disconnec-
tion with the community, the river became a 
no-man’s-land and dumping ground affected 
by every crisis the city has gone through: the 
dumping of slaughterhouse wastes when the 
illegal slaughterhouses scandal came to light; 
the dumping of garbage during the nine-
month long garbage crisis; a regular dumping 
ground for textile dyes, which turns the river 
bright red; even an unloved crocodile pet was 
dumped and found living there. Not to men-
tion Beirut’s raw sewage infrastructure being 
directly connected to the river. After passing 
through and affecting the downstream urban 
neighborhoods, all of this pollution is dumped 
into the Mediterranean Sea, making it a local 
problem with a major global impact.

From Beirut RiverLESS to Beirut River 2.0

In partnership with the LCEC/Ministry of 
Energy and Water as well as UN-Habitat, tOD 
has defined a 10km2 pilot project, Beirut River 
2.0, which will be initiated in those underpriv-
ileged neighborhoods nearby that are suffering 
from the river’s due to the pollution of the 
river. Interventions in urban design and envi-
ronmental modeling can be used to propose 
ways in which the river can be rehabilitated 
into the fabric of the city’s lived experience, 
as a public space, a park, and a geophysical 
reminder of Beirut’s particular geography, 
wedged between land and sea. We are pro-
posing a network of interventions that fulfill 
the ecosystem services of a healthy river, and 
thus rebuild a web of life into the surrounding 

neighborhoods. Our pilot project will entail 
urban interventions, ranging from community 
engagement and awareness raising, to blue-
green streets and rain gardens. We believe this 
network of interventions will create a web of 
interconnected systems that bring life back 
into the neighborhoods either side of the river.

Creating conditions conducive to life

This is by no means easy or straightforward, 
as our practice finds itself in a challenging 
local and regional context where political and 
social institutions are nothing short of simply 
corrupt. For the past year, Beirut’s residents 
have been dealing with a garbage crisis that 
seems to have no solution in sight. Though this 
situation has initiated a greater conversation 
around environmental issues, unfortunately 
the local context still lacks interest and aware-
ness around greater ecological concerns. As a 
result, tOD faces problems when it comes to 
finding and engaging with clients that could be 
interested in investing in sustainable projects. 
To confront this challenge, we aim to collabo-
rate with a number of like-minded individu-
als, firms, art centers and NGOs. This helps us 
to collectively shift the way people think by 
insisting that small, bottom-up projects, when 
interconnected with different socio-environ-
mental layers, can have a positive impact on 
the people and their surroundings. One way 
to swim against the current lack of ecological 
engagement is to self-initiate projects such as 
Beirut RiverLESS and to collaborate within the 
spaces opened up by artistic and cultural prac-
tices, allowing for a “making public” of not 

Beirut River as seen from Armenia Street Bridge
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only shared concerns, but speculative strat-
egies for re-imagining the built environment. 
theOtherDada’s main interest lies in challeng-
ing the status quo, encouraging ecological-
ly-considered practices, and promoting public 
participation in issues of self-governance. 

For me, the fundamental question is this: 
how can we as designers create conditions to 
support life? For this reason, in my practice, 
I invite a variety of collaborators, from biolo-
gists to artists to activists, to sit at the design 
table and help translate life’s principles into a 
sustainable benchmark for measuring our pro-
posed solutions. From every project we ask: 
how can we adapt our means, methods, and 
forms to the operating conditions of our planet? 
In order to think the world differently, I believe 
that architecture should be re-configured as a 
system of exchange that extends far beyond 
the work of the architect or designer; a variety 
of knowledge-forms and practical skill sets are 
needed to not only propose, but to exercise new 
relationships within the built environment. 

Adib Dada is the founder of theOtherDada [tOD] Integrated 
Architecture Lab, whose mission is to activate projects across 
architecture, design, and art by creating unconventional links 
at the frontier of science. Based on Biomimicry, tOD’s work 
promotes a symbiotic relationship between nature and the built 
environment by exploring new ways of creating generous and 
regenerative buildings; in essence developing creative solutions 
that have a positive impact. Adib was listed as one of GOOD 
Magazine’s GOOD 100 for 2016, and theOtherDada’s latest 
project Beirut River 2.0, which aims to regenerate the degraded 
Beirut River with partners LCEC and UN Habitat, was profiled 
in L’Orient-Le Jour newspaper and on the LBC tv channel. As 
a fervent supporter of Beirut’s contemporary art scene, Adib 
serves on the Supporting Committee of the Beirut Art Center, 
and sits on the Board of Tandem Works, a non-profit public art 
organization advocating change on social, cultural and environ-
mental issues. Adib is a Fellow of the fifth class of the Middle 
East Leadership Initiative and a member of the Aspen Global 
Leadership Network.

Ecosystem services of a 
healthy river

Beirut River 2.0 
interventions
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We are not activists 
Angela Anderson

"Someone needs to explain to me why wanting 
clean drinking water makes you an activist and 
why proposing to destroy water with chemical 
warfare doesn’t make a corporation a terrorist."

— Winona LaDuke, Anishinaabekwe, founder 
of the White Earth Land Recovery Project 

The earth floats on water
Water is the archê of all things
All things are full of gods

— Aristotle, on the philosophy of Thales

It can be said that water is mining’s best and 
worst friend. The physical extraction of miner-
al-containing rock using conventional mining 
techniques requires a dry environment. The 
autonomous flows of water below the surface 
of the earth present a myriad of hazards and 
hindrances to this process. The potential of 
encountering pressurized underground aqui-
fers during excavation must be minimized 
and the groundwater saturating the water 
table needs to be gone in order to begin min-
ing. Taking control of the groundwater both 
facilitates the extraction process and provides 
a free industrial resource, because once the 
rock is physically dislodged from the earth, 
water becomes an essential component in the 
mechanical grinding and chemical processing 
of it into its constitutive elements.

Rumor has it that in the early 1960s, it was a 
Japanese company that built the first explor-
atory tunnel just below the location of the 
current open pit mine in the Skouries forest 
in northeast Halkidiki. The effect—calculated 
or not—that this tunnel had, was to drain the 
water from the high mountain springs that 
were used to irrigate the scattering of nearby 
orchards which had been tended to for gener-
ations. When the springs stopped flowing, it 
became extremely difficult to water the fields, 
and the fruit and nut trees dried up and were 
largely abandoned.

When the Canadian mining company TVX 
Gold acquired the Cassandra mining con-
cessions in 1995, one of the first things they 

did was to convince the local orchard own-
ers to sell their now-disused mountain fields. 
Unaware of any future plans to construct an 
open-pit mine, many were persuaded with 
above-market prices to sell their land—a deci-
sion that most people now regret.

In 1997, TVX Gold built another underground 
exploratory tunnel leading to the location 
of the current Skouries open pit mine. This 
tunnel was 800m long and located at a lower 
elevation than the first tunnel. Expecting to 
find water flowing at 30 cubic meters per hour, 
they instead came into contact with water 
flowing at 350 cubic meters per hour. Largely 
abandoned after its construction, this second 
tunnel has been draining water out of the 
mountain into the Karatzas valley ever since. 

As evidenced by TVX Gold’s errant water 
pressure calculations, the geological system 
of underground aquifers in the Kastelli-
Kakavos mountains is complex and unpre-
dictable. This complexity is expressed on the 
surface through the countless springs, streams, 
and waterfalls that flow from the mountains. 
While it is common knowledge that the moun-
tains are the source of drinking water for the 
entire region of northeast Halkidiki, there 
exists no published scientific model mapping 
this underground system or how water moves 
within it. The model used in Eldorado Gold’s 
questionable environmental impact assess-
ment is considered proprietary and therefore 
not available for public scrutiny. What is cer-
tain, however, is that water is abundant in the 
mountains, and has a life of its own.

The intricate groundwater system is an indi-
cation of the complexity of the subterranean 
mineralization of the region, which houses 
a variety of elements that in their singular 
combinations give the earth’s surface layers 
their particular characteristics, energies and 
metaphysical properties. Mining’s chemical 
warfare starts with the violent separation of 
these elements from each other, resulting in 
the transformation of stable or relatively inert 
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physical and chemical forms into dangerous 
particles and toxic substances due to changes in 
their physical shape or molecular composition. 

The mechanical intervention between surface 
and depth brings water and air into contact 
with substances like heavy metals (including 
cadmium, mercury, lead, arsenic, and cop-
per), naturally occurring asbestos, and sulfide 
minerals. This contact results in the release of 
these substances into the water and the air, 
and their subsequent distribution over a vast 
area via wind and flowing water. The oxidation 
of metal sulfides as a result of this exposure 
results in water becoming acidic (through the 
production of sulfuric acid), which in turn dis-
solves heavy metals into the water. This toxic 
cocktail kills plants and animals, and disrupts 
and destroys stream, lake, and sea ecosystems. 

Acid mine drainage from sulfide oxidation 
provides an unmistakable visual warning sign 
by turning surface water a distinctive bright 
orange-yellow-red color through the produc-
tion of ferrous hydroxide, a byproduct of the 
oxidation process. It was this festively-colored 
iron oxide which turned the bay in front of 
the village of Stratoni bright orange-yellow-
red in 2002 after an accidental spill of mining 
wastewater, and again in 2010 after torrential 
rains washed oxidized waste material out of 
abandoned underground mine shafts straight 
into the Mediterranean, triggering a landslide 
in the process which left houses filled knee-
high in heavy metal-laden toxic sludge. 

Coincidentally, Stratoni is the headquarters of 
Hellas Gold—Eldorado Gold’s Greek subsidiary, 
and has a history of heavy metal contamina-
tion as a result of the disposal of mining waste 
directly into the sea by the then state-owned 
mining company from the mid-1970s until the 
early eighties. In 1980, tests revealed elevated 
levels of heavy metals in the sea water directly 
off of the beach, prompting officials to declare 
the waters unfit for bathing or fishing and 
ordered the municipality to install warning 
signs forbidding anyone from entering the 
water. The spill in 2002 and the landslide of 
2010 compounded the presence of heavy met-
als, which because of their weight persist long 
after the brightly colored particulates disperse.

Heavy metals and other forms of mining con-
tamination like airborne asbestos are invisible 
and undetectable, and thus their toxicity is 
easy to ignore. After Eldorado Gold acquired 
Hellas Gold in February 2012, the warning 
signs on the Stratoni beach mysteriously dis-
appeared. In August 2014, Eldorado Gold/
Hellas Gold sponsored a beach party on the 
very same beach for local geology and engi-
neering students, celebrating their summer 
internships with the mining company. Photos 
and videos appeared online of smiling young 
people having fun on a warm summer night 
by the sea, celebrating the fact that they had 
a job in the midst of a severe economic crisis 
and paying no mind to the heavy metals.

Because gold and arsenic-containing minerals 
have a tendency to coexist, arsenic poisoning 
is one of the most common threats posed by 
gold mining activities (drilling, blasting, exca-
vating) to underground drinking water aqui-
fers. Arsenic (As) is a metallic grey element 
classified as a toxic heavy metal. In Greek it is 
known as arsenikon, the neutral form of the 
word arsenikos (ἀρσενικός), meaning “male” 
or “virile,” most likely due to its lightly stim-
ulating effects when ingested in non-lethal 
doses. Arsenic was used in aristocratic mur-
ders because of its effectiveness and discrete-
ness, and the multiplicity of ways it can affect 
the body, making the cause of its symptoms 
difficult to identify. Its acute effects on the 
body include diarrhea, vomiting, headaches, 
stomach pain, and muscle cramps, and its 
elevated consumption over a long period of 
time is related to the development of cancer, 
heart disease, strokes, and diabetes. It has 
been shown to alter DNA expression, which 
is hereditary and passes on a susceptibility to 
tumor formation—i.e. cancer.

Arsenic was used as a popular insecticide 
around 1900, said to burn the earth when used 
in agricultural settings. Arsenic-based com-
pounds are known to disrupt plant metabolism 
(photosynthesis) and during the Vietnam War, 
the arsenic-based cacodylic acid—otherwise 
known as Agent Blue—was one of the rainbow 
herbicides used in the US Army’s Scorched 
Earth policy via chemical warfare, employed 
specifically against rice paddies in order to 
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deprive communist guerillas and local pop-
ulations of their most important food source. 

Because of the already high concentrations 
of naturally occurring arsenic and other 
trace heavy metals in the region of northeast 
Halkidiki, any artificially-introduced arsenic 
through mining would almost certainly toxify 
the groundwater. The increase in free acidity 
due to the oxidation of sulfide minerals results 
in the release and dissolution of arsenic from 
its pyrites, which occurs when underground 
tunnels and exposed open pit minerals come 
into contact with ground or rainwater. In 
September 2013, the mayor of the village of 
Neochori—home to many current and prospec-
tive Eldorado Gold mine workers—announced 
that the village’s water supply had dangerously 
high levels of arsenic, and that no one should 
drink or even touch the water coming out of 
their taps or the village spring. Local mine 
workers reacted with immediate denial—of 
both the health impacts of arsenic as well as 
the possibility that the elevated levels came 
from the mining company. 

While it was speculated that the contamina-
tion had resulted from the drilling of explor-
atory boreholes by Eldorado Gold/Hellas 
Gold, no legal action has been taken against 
the company. While the miners continue to 
use the now-contaminated water, anyone who 
voices opposition to the mining company in 
Neochori is pegged as a threat to jobs and 
marginalized (a local shopkeeper suffered a 
boycott as a result of his opposition to min-
ing). The water quality study determined that 
the village would have to locate a new water 
source farther away, and it was suggested that 
water might need to come from Thessaloniki, 
where the water infrastructure is now being 
forcefully privatized as a result of the July 
2015 economic austerity measures demanded 
by the European Bank and the IMF. This is one 
example of how water contamination contrib-
utes to the loss of autonomy and deliverance 
into the hands of private corporations. 

In late December 2015, a shepherd was out 
with his sheep when the 40 animals stopped 
to drink from a stream. They died immedi-
ately thereafter. Rumors have it that this 

stream—which originates from a small, dis-
used open pit mine near Stratoni and ends in 
the Mediterranean—is turned on and off by 
the mining company. The shepherd reported 
the deaths to the municipality, but was com-
pensated by the mining company and quickly 
silenced. Extremely high arsenic levels were 
reported to be the cause of the poisoning. 

Unlike underground mining, open-pit mining 
requires the removal via mechanized force of 
what in Canadian extraction industry lingo is 
referred to as “over-burden” (trees, root sys-
tems, topsoil, and the water table). Even before 
the carpet bombing-esque blasting associated 
with open pit mining begins, a tremendous 
amount of dust is produced through the use 
of heavy machinery to construct roads, clear 
cut tracks of forest, and build mining infra-
structure. The rock just below the earth’s sur-
face in the location of the Skouries mine is 
known to contain fibrous tremolite, a silicate 
mineral classified as one of the six recognized 
forms of asbestos, a term derived from ancient 
Greek meaning “inextinguishable” or “inde-
structible.” Inhaling the microscopic fibers 
causes them to become lodged in the lungs, 
where they disrupt cell activity, produce inter-
nal scarring and lead to severe lung damage, 
including cancer. 

The association of asbestos with severe respi-
ratory problems was already documented in 
the ancient Greek and Roman empires amongst 
slaves working in asbestos mines. While the 
3000-page environmental impact assessment 
for the Skouries open pit mine refers to the 
presence of tremolite, the word asbestos never 
appears. In 2014, a public complaint was filed 
with Hellas Gold/Eldorado Gold and the 
Ministry of the Environment by residents of 
Ierissos, claiming that the company had delib-
erately concealed the presence of carcinogenic 
particles in the dust generated by all phases of 
mining activity in the mountains. Testing of air 
samples taken from the location of the open pit 
mine in December 2015 by regional inspectors 
confirmed the presence of dangerous asbestos 
particles in the air, and the violation of worker 
safety standards by Hellas Gold/Eldorado Gold 
for not monitoring the air quality or providing 
any type of respiratory safety equipment.
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In his contemplations on the phenomenon of 
akrasia, or willingly acting against one’s bet-
ter judgment or doing things that you know 
to be wrong—things which are often to some 
extent self-destructive—Aristotle departed 
from Socrates’ postulation that no one would 
willingly act wrongly, and that if they did it 
was because of a simple lack of information. 
Aristotle introduced a number of subtle factors 
that could account for akrasia. He differentiated 
between active and passive knowledge, and 
acknowledged tthat the anticipation or hope of 
pleasure often leads to one acting in a way con-
trary to better judgment based on knowledge. 

While debates on the topic of akrasia could 
be easily dismissed as moralistic, as one could 
argue that there is no universal “wrong” per 
se, the word does become helpful in describing 
the contradictory tendency of mine workers 
to simultaneously depend on and dismiss “sci-
ence” depending on the desired conclusion. In 
what could be described as a puzzlingly incon-
sistent moment of Aristotelian logic, mine 
workers assert that their self-vampirizing 
jobs are more important than their own health 
and that of their surrounding environment, 
while claiming that they work for the benefit 
of the nation state, their communities, and 
their families. They label anyone who argues 
that large-scale open pit gold mining will very 
likely lead to the catastrophic destruction of 
both the environment and existing local econ-
omies as a traitor—an activist—paid by out-
side interests to take away their jobs.

How would Aristotle approach his explana-
tion of akrasia today, within the fever grip of 
modern capitalist crisis, his marble eyes gaz-
ing upon the gaping hole in the once forested 
mountains of his birthplace, where the drone 
pilots of finance capital have territorialized 
like a “war machine” that “looms up and bears 
down from without, killing memory;”1 where 
men operating heavy machinery churn up his 
seemingly harmless elemental categories into 
clouds of toxic dust and flows of contaminated 
water? I would hope he would plead for the 
revival of an ethics of positivity associated 
with enkrateia—the making of choices because 

 1 Deleuze and Guattari (1987) A Thousand Plateaus p. 507

of their positive outcomes for many—which 
would almost certainly necessitate an imme-
diate and conscious rejection of the short-
sighted, individualistic, and temporary mate-
rial gains of capitalist consumer culture that 
have resulted in generalized destruction for 
so many others. I think Aristotle would agree 
that we must urgently engage in a re-consid-
eration of ourselves, within a world of spirited 
objects, floating on water. 
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filmic and installation projects. Since 2013 she has been work-
ing with Angela Melitopoulos and anti-mining activists in NE 
Greece on the audio-visual research project Unearthing Disaster. 
Recent exhibitions include Framer Framed – Amsterdam, the 
2015 Thessaloniki Biennale and Holbaek Images (both with 
Angela Melitopoulos). She is the exhibition designer for Forum 
Expanded (Berlin International Film Festival) and holds an MA 
in Film and Media Studies from the New School.
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Dustism 
Angela Melitopoulos

To be on the brink of catastrophe is not an 
unfamiliar state in the history of modern 
Greece. For many Greek historians, catastro-
phe has become a structural element of the 
nation’s history. The catastrophe, as the 
Japanese anthropologist and photographer 
Chihiro Minato noted after the meltdown at the 
Fukushima Daiichi nuclear plant, “reveals all 
the hidden facets as much in space as in time.”1

One of the 20th-century Greek “meltdowns” 
was the so-called 1923 Asia Minor Catastrophe, 
which brought 1.5 million refugees from Asia 
Minor to Greece. The political debate sur-
rounding the historical background of this 
catastrophe continues to deliver hidden facets 
that unmask the Western European colonial 
strategy of “divide and rule” after the Berlin 
Congresses.2 

 1 Melitopoulos and Maurizio Lazzarato, 2011

 2 The alliance between the German and Ottoman Empires on the one hand, 

The Second World War, the Greek Civil War 
between 1945 and 1949, the totalitarian mil-
itary junta between 1967 and 1974, and the 
Cyprus Crisis were each new ruptures within 
this history of catastrophe. Each new chapter 
overwrote its predecessor. Overwriting means 
deletions in memory. To quote Walter Benjamin 

“What has been forgotten […] is never some-
thing purely individual. Everything forgotten 
mingles with what has been forgotten of the 
prehistoric world, and forms countless, uncer-
tain, changing compounds, yielding a constant 
flow of new, strange products.”3

Although the catastrophes have slowed down 
and lengthened since Greece became part 
of the European Union, the perpetual debt 
negotiations are embedded in a situation of 
perpetuated crisis. More hidden facets have 
dramatically revealed themselves since June 
2015. It was well known that the new Syriza 
government was out of cash, but it is less 
known that Greece had to import food due 
to a agricultural sector that was transformed 
through EU and “Cross-Compliance” regula-
tions since Greece’s entry into the EU. It added 
to the emergency nature of the decision to 
agree to the new memorandum and economic 
austerity measures.

New documents released by Wikileaks in 
February 2016 reveal the ideologically driven 
negotiation strategies of the IMF and the EU. 
Leaked transcripts show how the leadership 
of the IMF and the EU is able to create new 

“events”, which would force the Greek gov-
ernment to submit to even harsher demands 
by its creditors. 

Within the tumult of this endless, perilous 
downward spiral, a true abyss literally opens: 

and that between England, France, and Italy on the other, was re-nego-
tiated after the dissolution of the Ottoman Empire following the First 
World War with the Treaties of Sèvres I (1919) and II (1921) as well as the 
Treaty of Lausanne (1923). Amongst the many points discussed were 
the refugees from Asia Minor who had survived a brutal exodus that had 
left thousands dead. 500,000 Muslims had to experience what was then 
referred to by the ruling governments as “population exchange” 

 3 Walter Benjamin, “Kafka: On the 10th Anniversary of his Death,” in Illumi-
nations (New York: Schocken Books, 1968): 131
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the open pit gold mine in the forested Skouries-
Kasteli-Kakkavos mountains on the peninsula 
of Halkidiki in northern Greece is set to begin 
operations within the next few months.

Skouries is located in the municipality of 
“Aristotelis,” named after the philosopher who 
was born there. There is a statue of Aristotle 
not far from the open pit mine, staring silently 
onto the torn surface of a destroyed landscape. 
Who could have ever imagined that Aristotle’s 
philosophy claiming that our subjectivity is 
formed through matter and substance, would 
in fact inspire a script for a drama in contem-
porary Greek history? The birthplace of the 
philosopher has become the arena of a polit-
ical theater preceding the anthropogenic end, 
and the powers in a future totalitarian pol-
itics: knowledge of the connection between 
material and technological forces is turned 
by extraction enterprises, rich in capital, into 
an environmental threat. The corporations 
are able to operate in “weak” states whose 
national legislations allow for exceptions. They 
belong to the “extra statecraft” of the crisis. 
In Halkidiki, it was the Canadian company 
Eldorado Gold, a new shareholder in chemi-
cal “low cost” gold mining, that imposed this 
threat and became the third and final owner 
of mining permits in Skouries. 

The protest movements against austerity mea-
sures in Greece took up the struggle against 
Eldorado Gold as their symbolic core. The 
anti-mining struggle became emblematic of 
the “crisis.” Syriza’s position at the beginning 
of its term in government was to stop the 
open-pit mine. And yet ever since, the con-
struction of the mine has not been prevented. 
The open-pit of the mine is now 700 meters 
wide and is set to be 200 meters deep. Right in 
the middle of one of the most beautiful forests 
in northern Greece, thousands on thousands 
of hectares of ancient woodland have been 
cleared. Now there is a monstrous Canadian 

“gold factory” instead, hundreds of meters high, 
requiring the strictest high security measures 
for its initial operations. 380 million tons of 

soil is supposed to be treated with chemical 
agents. 1500 million tons of mining waste 
will be stocked in two valleys. From one ton 
of soil, 0.6 grams of gold may be extracted. 
Every hour, tons of fine dust containing high 
concentrations of heavy metals and asbestos 
fibers will pollute the air, asphyxiating the 
remaining plants and leading to the desert-
ification of the forest. More than 380 million 
tons of poisoned soil will then be immediately 
unloaded as mine refuse into three waste 
basins adjacent to the open pit. These waste 
basins are hundreds of meters long and deep, 
and are constructed in the once-pristine river 
valleys of these mountains. The clearing of 
the mountain’s folds exhibits the demonic will 
of this capitalist enterprise. A time bomb is 
ticking: the waste basins are located in an area 
prone to earthquakes. While the Greek state 
receives zero percent of the royalties for gold 
mining, any damage or environmental disaster 
will come at the expense of citizens. 

Since 2006, the population of northeastern 
Greece has been fighting Eldorado Gold over 
the current and coming contamination of water, 
air, and earth. Different groups in Halkidiki 
had to activate all of their desiring-machines 
within their social existence in order to be 
able to afford their acts of resistance. It is a 
total, all life forces demanding resistance in 
order to struggle against the machinery and 
the materiality of high-tech mining extraction 
and against the desertification of the forests. 
The apocalyptic scenarios embodied by the 
mega-machines in the mountains of Halkidiki 
no longer seem to be under control. 

Aristotle’s elemental thinking has inspired 
theory-fictions of Doomsday acceleration 
machines. In Reza Negarestani’s theory novel 
Cyclonopedia, Aristotle is the inspiration for 
the totalitarian desiring-machines of a des-
ert-like religious war based on a demonic alli-
ance. The nature of this alliance is explained 
by elementary molecular affects in matter. 
The dust of the desert expresses itself as an 
absolute power because the arid dryness of 
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dust logically desires to connect in any way 
possible with the wet and the moist. So the 
dryness of the desert yearns for the wet, seeks 
to absorb it in any and all ways possible. Even 
if the water may be contaminated, the dust 
desires to suck it up. What results from this 
encounter is a poisonous mix of wetness and 
other sickening elements and a sort of plague, 
a molecular agony working on all planes of 
existence. The disaster in Skouries resembles 
the metaphoric space of this theory-fiction. 

For operations to begin, it would be neces-
sary to ignite large quantities of dynamite 
on a daily basis in order to degrade the soil. 
945 tons per hour in the first three years and 
2162 tons in the following seven years would 
eventually poison the air of the nearby village 
of Megali Panagia. Every day the dust, rich 
in heavy metals, would fall back down onto 
Halkidiki. The dust would bind with the rain; 
the rain would penetrate the drinking water; a 
toxic wetness would be formed from the union 
of earth and water. This environmental con-
tamination would be irreversible. 

A study made by a Greek PhD student in 
2015, who has been researching water qual-
ity in Skouries since 2011, demonstrates that 
the amount of soil and sediment deposits in 
the rivers and the nearby coast are already 
poisoned with heavy metals. In the intense 
struggles against the mine, scientific stud-
ies were delivered only after a long delay, as 
older studies from the region necessary for 
scientists to compare values were lacking. It 
was necessary to present and analyze complex 
models of elementary movements and geo-
logical watercourses within the mountainous 
region, in order to identify the triggers and 
origin of environmental pollution: these stud-
ies were needed to announce with certainty if 
indeed the company’s mine construction was 
the cause of arsenic and heavy metal contam-
ination in the water, or whether this was the 
result of natural processes. Since research-
ers were not granted access to the mine site, 
the influence of the mine’s construction on 

geological processes has been difficult to trace. 
Indeed, the Greek police stood for years in 
front of the Canadian company’s mining site 
in order to protect them from exactly these 
kinds of inquiries. 

What we encounter is the biological reality 
resulting from a political disaster. The gold 
mine in Halkidiki has imposed conditions of 
total homogenization of subjectivities onto 
one reality, and is thus triggering uncondi-
tional resistance that seeks a different political 
perspective, one that wants to detach itself 
from the ground of thought established by 
the subjectivities emerging from extracting 
economies. The more the technologies of the 
neoliberal corporation Eldorado Gold threaten 
agriculture and tourism on site, the more envi-
ronmental destruction occurs as a result of 
chemical material extraction, the more it is 
necessary for the local population to analyze 
these complex machineries and to generate a 
creative heterogeneity within their spaces of 
a resistant action. 

Since 2016, the mine in Skouries has been ready 
to take the fabrication of this catastrophe to its 
final stage. The last chapter concerns the study 
of the archaeological and material layers of this 
destroyed landscape, presenting new findings 
of ancient sites in the middle of the open pit. 
The deeper material and cultural layers present 
in the situated populace of Halkidiki are acti-
vating again the social and cultural possibilities 
at their disposal for protest.

But Eldorado Gold, based in Vancouver, is quite 
far away from European legislators. It operates 
its low-cost, high-tech extractions remotely 
and globally. Secure in its Canadian financial 
haven, it continues to advertise a modern “gold 
fever” on its website. This senseless notion is 
promoted with the propagation of high-tech 
exploitation methods: elements, matter on a 
molecular level, are torn out of the earth with 
the latest technologies within the bowels of a 
weak, foreign state. The project in Halkidiki is 
promoted on the company’s website as a good 
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and firm investment undergoing temporary 
delay because of protest. They sell mining as 
a “normal” form of business, promoting edu-
cation for the workers in a video clip: a man 
with a helmet carries his sons in his arms and a 
voice from off-camera boasts how the company 
will sponsor the construction of new schools. 

Even if the mine workers are known to die 
early of cancer, they perform their sensa-
tionally paradoxical hopelessness as a sce-
nario with no alternatives, speaking to the 
camera crews sent out by a television station 
owned by a Greek company that partners 
with Eldorado Gold. They really just need a 
job, even if it will damage their health and 
destroy their environment. “First work, then 
health,” they say. The hopelessness of their 
fate is firmly inscribed in their heads: they 
regard themselves as victims of history, and 
they despise anyone who tells them that 
their economic situation would have more of 
a future without the gold mine. 

Despite the protests reaching peak attention 
in Greece, the missed permits that threaten 
the company to leave the project are depicted 
by Eldorado as the result of an unreasonable 
propaganda orchestrated by “leftist” envi-
ronmental activists. In fact, when our film 
documenting the struggle in Skouries was 
presented in Vancouver at Simon Frazer 
University, Eldorado Gold referred to it as 
unscientifically proven “propaganda”. After 
all, the company Gold Corps, located in a 
neighboring skyscraper and somehow shar-
ing its Press Officer with Eldorado Gold, did 
provide 10 million dollars of funding to the 
university. That is enough money to complain 
to the director of the university about such 
unfriendly criticism. “Academic freedom”, as 
the Press Office of Gold Corps wrote in an 
e-mail, is a term one has heard all too often 
and more than enough by now.

In order to exert pressure, in February 2016, 
Eldorado Gold actually threatened to stop the 
entire operations of the Syriza government. 

The CETA negotiat ions, through which 
national governments may be asked to cover 
the damages incurred when business contracts 
cannot be enacted due to political decisions, 
are especially relevant here. The Greek gov-
ernment responded with delay tactics, lashing 
back. The seemingly never-ending negotia-
tions with the creditors are pending. Eldorado 
Gold will continue to make threats, even if the 
final missing authorizations were to be issued 
by the government. Quasi-elemental decisions 
are the issue here: from the chemical flush 
melting process and its environmental impact, 
to the waste basins in the river valleys of the 
Karatzas and Lotsaniko, to the pollution of air 
by asbestos and finally to the newly discov-
ered archaeological site of an ancient mine in 
the middle of today’s open pit. 

What remains unknown to the average 
European taxpayer today are the connections 
between the technical details regulating fiscal 
coercive measures put out by the EU and IMF. 
Eldorado Gold manages its EU front in Jeroen 
Dijsselbloem’s Netherlands, so that it can pay 
less taxes in Greece, even while Dijsselbloem 
admonishes the Greek government to collect 
more taxes. 

Up to now, Eldorado Gold has been able to 
overcome some of the bureaucratic admin-
istrative procedures in Greece. This includes 
the environmental studies evaluation (EIA) 
in 2012, which, according to a report from 
the Dutch NGO SOMO, was accompanied by 
a political scandal.

The EIA was approved in July 2011 by 
t he  for mer  F i na nce  M i n i s te r  G eor ge 
Papaconstantinou (who also appealed the 
decision of the European Commission […], 
only 25 days after he replaced Tina Birbili as 
Minister of Environment, Energy, and Climate 
Change. Birbili’s replacement is reportedly 
directly linked to neo-liberal reforms related 
to the crisis. When George Papandreou was 
elected Prime Minister in 2009, he established 
the new Ministry and appointed Birbili, an 
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environmentalist, to head it. However, as 
Greece entered the financial crisis, she was 
replaced by Papaconstantinou, a controver-
sial figure who not only showed his support 
of mining corporations by appealing against 
the European Commission decision, but is also 
embroiled in a public scandal over whether he 
removed family members from the Lagarde 
list of Greek people with Swiss bank accounts.

We are familiar with the scandals of gold, 
copper, uranium, and other mines, which 
all point to the catastrophes of the colonial 
period (both its old and new forms) in South 
America, Africa, Asia, and Europe. We know 
that after catastrophes, for example in Brazil 
and in Romania, when the environment has 
been devastated for its local inhabitants, there 
will be no corresponding compensation or rep-
arations. In distant Canada, no one has ever 
been sentenced for such a crime. Furthermore, 
how can one even calculate “compensation” for 
the destruction of the environment as a basis 
for existence? 

The commissioning of the gold mine in 
Skouries and its implementation has become 
a symbol of the failure of the resistance move-
ment that had made its presence so clear with 
countless protests in Greece since 2008. It 
would eventually become clear that the will 
of the people could no longer be defended by 
the Syriza government. The legal framework 
pushed forward by the EU concretely involves 
the justification of a catastrophic disaster as a 
legal process for a capitalist enterprise. Legal? 
Can the population be offered a zero percent 
profit from this development, while also 
being held accountable for any environmental 
catastrophe that may take place?

The statement made by the Greek president 
Antonis Samaras towards the end of his office 
in 2012 already indicated a dark direction for 
the future of Southern Europe. Samaras had 
said that as the president of Greece, he would 
make sure the project was realized “by all 
means,” going against the will of the people. 

“By all means” reminds one of Clausewitz, of 
war and civil war, states of exception and 
dictatorship. And indeed, the protestors in 
Halkidiki already had to experience the reg-
ular use of tear gas by riot police. A wave of 
persecution by the police followed; telephones 
were tapped, an army of lawyers issued thou-
sands of lawsuits to individual activists, and 
of course the non-stop surveillance of a pri-
vate corporation’s construction site by the 
police continued. This isn’t only expensive 
for the taxpayer: it is symbolic of a conflict 
that reveals how today, capitalist enterprises 
have the power to drive governments into a 
civil war against their own people. 

Whoever lives near Skouries has, in principle, 
only one future with Eldorado Gold: that of 
a creeping death by poison, or that of emi-
gration. There is a third way, even if hard to 
imagine: the invention of a means to resist 
a totalitarian economy of extraction, whose 
most damning indictment of its impoverished 
logic is to suggest that there is no alternative. 
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Falling is not collapsing
Marwa Arsanios

“The land of Nubia, extending from Aswan in 
Egypt to Dongola in the Sudan has disappeared, 
submerged under Lake Nasser, the largest man-
made lake in the world, formed by the building 
of the Aswan High Dam. This immense structure, 
which took a decade to complete, is… modern 
Egypt’s ambitious effort to harness the Nile for 
agriculture and industrial purposes… The price 
Egypt paid for the anticipated development of her 
resources was the total submersion of the Nubian 
lands. Nubia, renowned throughout the world as 
an ancient land rich in archeological sites, became 
the focus of widespread concern and plans were 
made for the rescue of its celebrated monuments. 
While archaeologists and engineers worked 
against time at this task of preservation, and art-
ists and photographers recorded for posterity the 
beauties of this disappearing land, many people 
visited the site for a glimpse of Old Nubia…”

This paragraph is taken from the thesis of 
Magda Saleh, an ex-ballerina at the Cairo Opera 
House. She started writing her thesis in 1977 
when she traveled along the Nile to observe 
and record so-called ethnic dances that she 
thought were disappearing. She stopped at dif-
ferent towns, in Nubia, Siwa, Marsa Matruh 
and others. She recorded the dances using 
Labanotation, a dance annotation system.1

She also approached each place through its 
geography, describing the way tectonic plates 
have moved throughout the years, shifting 

 1 Magda Saleh, “A Documentation of the Ethnic Dance Traditions of the 
Arab Republic of Egypt” (PhD diss., New York University, 1979)

eastern Africa apart and forming the current 
geography of the Nile, and how man-made 
lakes have submerged ancient monuments, 
displacing towns and whole communities.

In this landscape, she followed the currents 
of the water moving north. She was mainly 
concerned with transmitting this embodied 
knowledge. She was afraid the kind of dances 
she sought after were slowly disappearing and 
would be submerged, just like old Nubia, by the 
modern dance institution to which she belonged. 
The dancers who embodied this knowledge 
were ageing; knowledge dies when the body of 
the dancer dies and becomes a stagnant entity. 
Slowly, muscles start to disintegrate and perish, 
and bones stop their articulations.

Here is a short dance description taken from 
Magda’s thesis:

“I hear from a physician…that a dancing girl can 
lie on her back, and with a full glass of water 
standing on one side of her abdomen and an 
empty glass on the other, can by the contraction 
of the muscles on the side supporting the full 
glass, project the water from it, so as to fill the 
empty glass.” (148) 

It seems that Magda was looking for the 
ground, for the horizontal body, trying to 
escape ballet’s vertical geometry in order to 
enter another geometry, a flatland. Her eth-
nographic work can also be read as a reaction 
to the rupture from folk dance, imposed by 
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ballet in its self-promotions as the dance to 
modernize the body.

Take for example the article “The most beau-
tiful industry in our country,” published in 
Al-Hilal magazine in 1958, concerning Egypt’s 
ballet school:

“If you pass next to an industrial building, don’t 
think this is a new metal or car factory! No! It is 
a big hangar but nothing of what you expect. It 
is a place where bodies become trained to dance 
in a certain manner and join the national troupe.”

Bodies en masse, learning to dance ballet 
– would they all become ballerinas? These 
bodies were to become representative of a 
country demarcated by specific borders. A 
specific gesture or dance movement becomes 
representative of a country artificially mapped 
by human hands and fingers. Colonial hands. 
The modern body had to learn ballet. 

Magda herself joined the ballet dance school 
in 1958.

In 1966, she danced in the Fountain of 
Bakhshisarai, directed by Lavrosky, and was 
awarded the Order of Merit by Nasser himself, 
a medal honoring her practice as a dancer. She 

was the first dancer to be recognized by the 
state as a national achiever.

By leaving the ballet school, following the Nile, 
and annotating so-called “ethnic dances,” she 
was actually bringing these dance-forms into 
the modern institution of “heritage,” so con-
cerned with annotation, recording, archiving, 
and preservation. Maybe Magda thought 
she was saving them from being forgotten or 
submerged under the waters, under the lake 
or under the river, under the modern dance 
institution; yet she was also saving them from 
the colonial-anthropological gaze that would 
categorize them as primitive dances.

At the beginning of her thesis she states:

“Early evolutionists contended that because 
dancing was regarded as a primitive response, 
it had greater meaning for primitive peoples and 
would be abandoned with the coming of civili-
zation. That theory having been discredited, it 
has been firmly asserted: ‘there is no such thing 
as ‘primitive dance.’ The term is meaningless’…”

Magda based her argument on this specific 
phrase: “there is no such thing as primitive 
dance.” She wanted to liberate these dances 
from the colonial eye and differentiate her 
gaze from the colonial-ethnographic gaze, by 
stating her situated “locality.”

“Local” in her understanding means belonging 
to the same nation-state and disregards any 
class, ethnic, gender, or political differences. 

While going through Magda’s thesis, I realized 
that the hip rotation was a recurrent annota-
tion; it was a central movement in her studies, 
for it seemed that she was looking closely at 
the horizontal pelvic movement.
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“How to rotate the hips? In order to do the hip 
rotation, one needs to consider the pelvis as 
the center of the body and delineate it from 
its periphery (legs and torso), creating some 
kind of disjunction between the pelvis and the 
torso and disconnecting them from each other 
so that each part would be working alone, inde-
pendently from the other. The body stops being 
a whole and becomes a body of different parts 
that follows the movement of the pelvis. Unlike 
the flying movement, where the spine is the cen-
ter and the body works as a whole.”

Magda seemed to be concerned with trans-
mitting the pelvic movement and hip rotation 
with all its different variables. It was a way 
for her to counter her own training as a balle-
rina with the spine at the center, and re-cen-
ter the body at the pelvis. She also opened a 
new sphere of representation in the way she 
employed the Labanotation system. Indeed, 
her genderless, unmarked annotations might 
have been a way to liberate the female dancer, 
herself included. And yet, these annotations 
also helped her produce a new fiction of heri-
tage, a new fiction of the nation. A fiction that 
brought her back to the earth and countered 
the fiction of flying through which her body 
had been trained.

In fact, her move was very simple: she 
switched positions. She left behind her danc-
er-image, and positioned herself amongst the 
audience. She came down from the stage and 
sat with the audience to look at the ethnic 
dances, to look at herself dancing. She landed 
with the audience and left the official stage 
of representation. The space of dance was 
not on that stage anymore. The geography of 
the Nile allowed for a new space to open and 
a new dance to occur, a dance between the 
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ethnographer and the dancer, between the 
dancer and the dancer, between the dancer 
and the photographer, between the traveler 
and the landscape. Perhaps a combat dance? 

“The object of the combat game is for a player 
or combatant to seek an opening (referred to as 
‘bab,’ which means ‘door’) in the defense of the 
opponent or antagonist, by means of which a blow 
may be inflicted while maintaining an impenetra-
ble defense. This is achieved through the circu-
lar swinging manipulation of the stick about the 
body, protecting targets such as the head, neck, 
torso, back, and knees, while the two opponents 
circle warily around each other performing feints, 
thrusts, and parries, all involving jumps and sud-
den changes of level and directions, occasionally to 
deliver a resounding blow on each other’s sticks… 
If in the ring two real enemies happen to meet, 
the game may turn into a feud as the two antag-
onists and their respective supporters engage in a 
violent mêlée. In fact, for a viewer to imagine the 
deadly combat, all that is required is to visualize 
the stylized, slow motion game speeded up.”

There is always some kind of ethnographic 
work involved in looking at a dance perfor-
mance. Or merely an anatomical observation. 
The difference between a dance performance 
and the ethnographic work is that in a dance 
performance, the body is taken out of context 
and put onto the stage. The ethnographer is an 
audience, but the audience members observ-
ing a dance performance are not necessarily 
ethnographers. Perhaps the audience simply 
looks at the dissection of the body and its 
skeletal articulation. 

It is one thing to adopt the ethnographer’s gaze 
as Magda did; it is another to be part of an 
audience; and yet another to be looking at a 
body with the purpose of dissecting its anat-
omy. In fact, this is the difference between 
the viewer, the observer, the audience, the 
witness, and the ethnographer; or, perhaps, 
the ethnographer is all of those at once.  

How can one learn to dance? By observing, 
following, imitating, and understanding the 
forces that are pushing vertically and hor-
izontally, not only the muscular forces but 
also the earthly forces. Gravity, weight, move-
ments, grounds, slides, hills, earthquakes, mud, 
bones, articulations, currents, liquids, water… 
Learning to dance means learning that the 
earth and the human body are an inseparable 
entity in their movement, and the mere dichot-
omy between flying and landing becomes use-
less. Earth and sky, verticality and horizontal-
ity, blood and bones, muscles and liquids.

In every flight there is a fall, in every fall there 
is a tapping of the ground, in every tapping of 
the ground there is a flying again.
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Perhaps I should follow Magda along the Nile 
and go on the trip that brought her back to the 
earth. And by doing so, I am neither looking 
for a place outside of modernity nor to heal 
Magda’s rupture. Her thesis belongs to the 
modern institutions that allowed it. I am rather 
looking for a certain geological movement that 
allowed Magda to make a leap back to earth, 
following the water in order to condense her 
movement and extend it horizontally. In order 
to extend horizontally, one needs to keep a 
strong verticality, pushing towards the floor, 
feeling the weight in the feet, feeling the 
heaviness. I can barely move my feet. If I 
follow those tectonic plates that pushed her 
on her trip… If I imagine the force that is 
produced by the movement of those tectonic 
plates… If I imagine those tectonic plates mov-
ing quickly, or imagine an earthquake…

This is what made Magda move. Instead of defy-
ing the tectonic plates, instead of defying the 
force of gravity, I will let them make me move. 

Magda’s attempt to leave behind the nation-
state by following a river that cuts through the 
continent beyond the nation’s borders was a 
failed one. The river had already been nation-
alized. In Magda’s narrative, for that matter a 
Nasserist one par excellence, the trip took place 
along the Nile because this is where people 
have settled since centuries. This is the “nat-
ural” configuration of the country. This might 
be a fact, but in her words, it comes with a 
strong nationalistic undertone. The post-in-
dependence tone used by the state comes 
through in Magda’s words and movements: plié, 
chassé, pas de deux, grand écart, pointe, demi 
pointe, tendu. It resounds throughout Magda’s 
trip along the Nile and her annotations. It also 
seeps into the Nile’s movement and flows, its 
reflections, streams, creeks, lakes, ponds, and 
human-made “flood” controls, runoffs, inter-
mittent streams, surface water, and groundwa-
ter. Between the ballerina’s movement and the 
nationalized water’s flows there is the earth’s 
movement. Not only the tectonic plates, but 
also the liquids flowing within the innumera-
ble geological layers that form its underground.  
The point is not to make a parallel between 
the body of the female ballerina and the 
flow of water, but rather to look at the 

way in which they have both been nation-
alized in the “statist” project of post-in-
dependence, both (re)colonized in the 
post-colonial per iod by the state itself.  
A body of water! The earth’s pelvis, the earth’s 
pelvic rotation. The earth’s rotation, not 
around other planets but upon itself!

What if we imagine the movement of those 
tectonic plates speeded up?

“The rivers of this portion of eastern Africa once 
flowed westward into the mighty Congo basin. 
Then, six million years ago, the great tectonic 
plates that form the Earth’s crust shifted and 
began to pull eastern Africa apart. Huge faults 
formed along the surface, dropping blocks of 
crust into deep, trench like rift valleys with steep 
walls. Magma rose from earth’s interior through 
the thinning crust, raising volcanic mountains such 
as the Virunga. As they rose across the southern 
end of the Nile drainage, the Virunga Mountains 
cut off the headwaters of the river, forcing waters 
that had flowed north into the Nile to flow south 
into the lakes Kivu and Tanganyika instead.  
As tectonic forces rearranged topography along 
the rift, waters that had drained west to the Congo 
or east to the Red Sea and the Indian Ocean were 
gradually directed northward along the troughs 
formed by the rift. The rearrangement took time.”2

The Nile may be moving laterally at rates of 
up to 9km every thousand years, although 
this rate includes channel jumps in the area 
of islands. The direction of motion depends 
on the curvature of the river; bends tend to 
move outwards and downstream except where 
constrained by the desert edge. 

These observations place constraints on the 
geometry of the movement of the Nile but 
they do not provide time constraints. The 
migration of the river destroys all the settle-
ments on the erosional side of the river and 
preserves only sites on the depositional side.  
Migration geometry and its rates suggest that 
the Nile Delta’s head was further south in the 
past. A more southerly ancient Delta head, in 
the absence of tectonic uplift or sea-level fall 
with time, suggests that the Nile in antiquity 

 2 Ellen Wohl, A World of Rivers: Environmental Change on Ten of the World’s 
Great Rivers, (University of Chicago Press, 2010): 85
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had a higher flow rate and that there were 
many more distributaries.

How to stumble and fall? I followed the dancer. 
It was hard to follow her intentional hesitation. 
Right, left. I thought she was going right when 
she turns and goes in the opposite direction, 
unexpectedly turns back again and goes right. 
It was a game of switching directions. She 
stumbles as if she will fall, but she doesn’t, in 
fact she will. She stumbles, holds herself and 
doesn’t fall, and suddenly she does. In this 
twist I followed her back and forth, back and 
forth, until I learned the move. I repeated it so 
many times. I learned it well and always got 
stuck on the stumbling. The fall needs a lot 
of muscles. To let oneself powerfully fall, one 
needs a lot of muscles and strength. Without 
hesitation I followed her. I stumbled; I was 
not powerful enough to fall. I skipped the fall.

Falling is not collapsing, in the sense of the 
collapse of the image of the dancer flying.

Perhaps stumbling and falling entail that one 
can stand up again if so wished, that one may 
look at the earth from the perspective of the 
earth’s ground and surface, onto the atmo-
sphere, onto the earth, onto the self. Perhaps it 
means that one can imagine the self in another 
position, that is, not a vertical one of walking 
or standing still or flying, but rather of lying or 
sliding. One can fall as many times as desired 
and needed. One can repeatedly fall, if the 
ground can bear it.

Falling is not collapsing in the sense of the 
earth collapsing onto itself. Or, in the sense 
of the earth melting onto itself. 

Falling is not collapsing in the sense of the 
earth falling in a free fall.

Collapsing can be slow, like a slow motion 
extended over time; collapse can be sudden, but 
it always means a point of no return. It means 
that the muscles have deteriorated. It means that 
Nubia has become submerged under Lake Nasser.

The nation-state, as seen in the image of the 
ballerina flying, is strong and muscular, defy-
ing the earth. The human body is at its center, 
reaching for more and never stumbling, never 
falling, at least not inside the frame. 

But that was 1958; Magda received her medal 
in 1966. The story shifts after 1967. Ten years 
later, 1977 sees the moment when Magda 
attempts to leave this image behind, and 
embarks upon her trip. She looks for another 
fiction of the nation and another representa-
tion of the state. The defeated state needs a 
new dancer; it is not falling, it is collapsing. 
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Becoming-Phototroph
Ewen Chardronnet, Aliens in Green

In a recent short story by science fiction author 
Kim Stanley Robinson,1 a glimpse of a very 
green future is offered: in a near future where 
the iGEM2 Registry of Standard Biological 
Parts has significantly grown, synthetic biol-
ogists discover bio-bricks in the catalogue 
that may be combined to make synthetic 
chloroplast and thus create photosynthesiz-
ing human cells. Tattoo needles are modified 
in order to inject chloroplast-fibroblasts into 
human skin, in the manner of an ordinary tat-
too. The biologists form a limited liability cor-
poration called SunSkin, but soon they decide 
to become open source, as photosynthesis is, 
after all, a natural process.

“Once they published the recipe, and the knowl-
edge spread that human photosynthesis worked, 
the injection method as such became what you 
might call generic. (…) when you photosynthe-
size sunlight you will be less hungry. You might 
also spend more of your day outdoors in the 
sun, that’s right, and subsequently decide that 
you didn’t need quite as much food or heating 
as before. Or clothing. Or housing, that’s right. 
I don’t see all these green naked people wan-
dering around sleeping under tarps in the park 
like you seem to, but granted, there have been 
some changes in consumption. Did changes in 
consumption cause the Great Crash? No one can 
say. (...) What you call the Great Crash others call 
the Jubilee. It’s been widely celebrated as such.”

What could this Great Crash or Jubilee be? A 
crash of food production and consumption? 
Over-exploited agricultural lands reverting to 
natural ecosystems? Rates of starvation, mal-
nutrition, and foodborne illness all of a sudden 
plummeting? Indeed, a global geological shift.

In 1925, geochemist Vladimir Vernadsky, the 
inventor of concepts such as the “biosphere” 
and “noosphere,” was already speculating 
on what he would call “human autotrophy”— 
a “becoming-plant” of humankind—and its 
geological consequences:

 1 Kim Stanley Robinson, Oral Argument, retrieved Jan, 21, 2016 from 
http://www.tor.com/2015/12/07/oral-argument-kim-stanley-robinson/

 2 The International Genetically Engineered Machine (iGEM) Competition 
Foundation organizes an annual student competition in Synthetic Biology

“What would be the significance of the synthetic 
production of nutriments to human life and to 
the life of the biosphere?

By its accomplishment man would free himself 
from living matter. From a social heterotrophic 
being, he would become an autotroph.

The repercussion of this phenomenon within the 
biosphere would be immense. It would signify 
the schism of the block of life, the creation of 
a third branch independent of living matter. By 
this feat there would appear on the terrestrial 
surface, and for the first time in the geological 
history of the globe, an autotrophic animal.

Today, it is difficult, perhaps impossible, for us to 
grasp the geological consequences of this event—
but it is clear that it would be the culmination of a 
long paleontological evolution, which would rep-
resent, not an action of the free will of humanity, 
but the manifestation of a natural process.

By this achievement, human understanding 
would produce not only a great social effect, but 
a great geological phenomenon”.

— Vladimir Vernadsky, Human Autotrophy, 1925

A colony of symbiotic worms Symsagittifera roscoffensis  
(Courtesy Station Biologique de Roscoff – CNRS-UPMC)
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Indeed, the capability of some marine animals 
to take advantage of photosynthesis by host-
ing symbiotic algae has been known since the 
late 19th century. This capacity, referred to 
as photosymbiosis, is based on structural and 
functional complexities that involve two dis-
tantly unrelated organisms “living together” 
with a mutual influence on one another’s life 
processes. These stable, symbiotic associa-
tions between multicellular organisms and 
photosynthetic single-celled organisms play a 
fundamental role in marine ecology, as exem-
plified by reef communities and their vulner-
ability to global climate change.3 An associ-
ation between a host (multi- or uni- cellular) 
and its algae (referred to as a photosymbiont) 
exhibits a “domestication” of photosynthesis. 
This can result in nutritional independence as 
long as the partners are located in the “sun-
light zone,” the part of a body of water fully 
exposed to solar energy.4

For example, let us consider the tidal acoel 
flatworm, Symsagittifera roscoffensis, and 
its green algal photosymbiont, Tetraselmis 
convolutae. Together they form a composite 
photosymbiotic unit. Studies beginning in 
the late 19th century at the marine biologi-
cal station of Roscoff (Brittany, France) by its 
director Yves Delage centered on the origin 
and the role of the enigmatic “green cells” 
inhabiting the body of S. roscoffensis. These 
were first thought to be chloroplasts, cells 
that conduct photosynthesis (Delage, 1886),5 
but these enigmatic, green, photosynthetic 
corpuscles (termed “zoochlorellae”) were 
unambiguously ascribed to the algae a few 
years later, in the detailed studies conducted 
by Keebles and Gamble in 1905 and 1907.6 
These authors documented their original 
experiments and observations on the biology, 
ecology, and behavior of S. roscoffensis and 

 3 Photosymbiosis represents around 50% of marine photosynthesis

 4 “The chimerical and multifaceted marine acoel Symsagittifera roscoffen-
sis: from photosymbiosis to brain regeneration”, Xavier Bailly et al., Fron-
tiers in microbiology, Volume 5 | Article 498, 2014

 5 «Études histologiques sur les planaires rhabdocoeles acoeles». Arch. Zool. 
Exp. Gén. II 4, 109–160

 6 F. Keebles and F .W. Gamble, “On the isolation of the infecting organ-
ism (“Zoochlorella”) of Convoluta roscoffensis”. Proc. R. Soc. Lond. B 
77 (1905) : 66–68. doi: 10.1098/rspb.1905.0059 ; F. Keebles and 
F .W. Gamble, “The origin and nature of the green cells of Convoluta 
roscoffensis”. Q. J. Microsc. Sci. 51 (1907): 167–217

the associated symbiosis with algae in a book 
entitled Plant Animals, A Study in Symbiosis, 
published in 1910.7

From Symbiogenesis to Endosymbiosis

Alongside his directorial role at the marine 
biological station in Roscoff, Yves Delage 
was Professor of Zoology, Anatomy, and 
Comparative Physiology at the Sorbonne. His 
1896 book with E. Hérouard, Traité de Zoologie 
Concrète: la Cellule et les Protozoaires8 was 
one of the few protozoology texts of its time. 
Together with the anarchist neo-Lamarckian 
biologist, Marie Goldsmith, Delage edited the 
journal L’Année Biologique9 which kept biol-
ogists abreast of recent contributions to the 
field. As one of the early neo-Lamarckians 
in France, Delage was always on the lookout 
for alternative theories to Darwin’s evolution, 
maintaining a longstanding interest in sym-
biotic theories of the cell.

Towards the end of his life, Delage became 
interested in the work of Russian researchers 
exploring the symbiotic relationship between 
fungi and algae in lichens.10 Biologist and bot-
anist Konstantin Merezhkowsky had been 
proposing a theory of symbiogenesis – that 
larger, more complex cells evolved from the 

 7 F. Keebles, Plant Animals, A Study in Symbiosis (Cambridge: University 
Press, 1910)

 8 Yves Delage, Edgard J. E. Hérouard, Traité de Zoologie Concrète: La Cel-
lule Et Les Protozoaires (Nabu Press, 2010)

 9 http://gallica.bnf.fr/ark:/12148/cb32694956m/date

 10 As shown by Heinrich Anton de Bary in Die Erscheinung der Symbiose 
(Strasbourg, 1879)

Anatomical representation of the symbiotic worm Symsagittifera roscoffensis 
(public domain, Graff, 1891)



28

symbiotic relationship between less complex 
ones. He presented this theory in 191011 where 
he argued that plants’ predecessors co-opted 
chloroplasts—which were once free-living 
bacteria—and these, over a long period of 
time, evolved to become part of the basic cell 
structure of plants. 

After WWI, the Russian botanist Boris Kozo-
Polyansky was the first to explain symbio-
genesis in terms of Darwinian evolution. In 
his 1924 book Symbiogenesis: A New Principle 
of Evolution12 he wrote: “the theory of sym-
biogenesis is a theory of selection relying on 
the phenomenon of symbiosis”. These the-
ories were first dismissed and long ignored, 
re-emerging almost a half century later to 
be popularized in the work of zoologist and 
geneticist Lynn Margulis—co-author with 
James Lovelock of the Gaia hypothesis in 
1973—and her concept of endosymbiosis, a 
generalization of symbiogenesis theory to 
a planetary scale. Though she recognized 
Darwin’s contribution to biology, Margulis 
strongly argued against neo-Darwinism. 
She explained that certain interpretations of 
neo-Darwinism were excessively focused on 
inter-organismic competition. She opposed 
competition-oriented views of evolution, 
stressing the importance of symbiotic or coop-
erative relationships between species.

In her research, Lynn Margulis become inter-
ested in S. Roscoffensis and its symbiotic algae, 
an example central to her book Symbiotic 
Planet: A New Look at Evolution, published 
in 1998. Together with her son Dorion Sagan, 
Margulis wrote the essay “The Transhumans 
Are Coming,”13 where S. Roscoffensis inspires a 
speculative “Homo Photosyntheticus” who will 
conquer the stars, a symbiotic future for man-
kind ensuring his survival on other planets:

 11 Konstantin Mereschkowsky, “Theorie der zwei Plasmaarten als Grundlage 
der Symbiogenesis, einer neuen Lehre von der Entstehung der Organis-
men.”, “The Theory of Two Plasms as the Basis of Symbiogenesis: A New 
Study on the Origins of Organisms”. Biol Centralbl 30 (1910): 353-367

 12 Boris Mikhaylovich Kozo-Polyansky, ed. Lynn Margulis, Symbiogenesis, A 
New Priniciple of Evolution, (Harvard University Press, 1st edition, 2010)

 13 Lynn Margulis, Dorion Sagan, Dazzle Gradually: Reflections on the Na-
ture of Nature (Chelsea Green Publishing, reprint edition, 2007), 99

“This could happen to our Homo Photo- 
syntheticus, a sort of ultimate vegetarian who 
no longer eats but lives on internally pro-
duced food from his scalp algae. Our Homo 
Photosyntheticus descendants might, with time, 
tend to lose their mouths, becoming translucent, 
slothish, and sedentary. Symbiotic algae of Homo 
Photosyntheticus might eventually find their way 
to the human germ cells. They would first invade 
testes and from there enter sperm cells as they 
are made. (This is hardly outrageous: insect bac-
terial symbionts are known to do exactly this. 
Some enter sperm, and some are transmitted 
to the next generation via eggs.) Accompanying 
the sperm during mating, and maybe even enter-
ing women’s eggs, the algae—like a benevolent 
venereal disease—could ensure their survival in 
the warm, moist tissues of humans.

In the final stage of this eerie scenario, we envi-
sion groups of Homo Photosyntheticus lounging 
in dense masses upon the orbiting beaches of 
the future, idly fingering green seaweeds and 
broken mollusk shells.”

Animal-plants today

Since then, there have been many studies 
in marine biology on unique photosymbiotic 
units. Last year, new aspects of this phe-
nomenon emerged at the Woods Hole Marine 
Biology Laboratory14 in Massachusetts while 
studying the emerald green sea slug Elysia 
chlorotica, a “solar-powered sea slug” that 
utilizes solar energy via chloroplasts from its 

 14 JA Schwartz, NE Curtis, and SK Pierce, “Fish labeling reveals a horizon-
tally transferred algal (Vaucheria litorea) nuclear gene on a sea slug (Ely-
sia chlorotica) chromosome”. Biol. Bull. 227 (2014): 300-312

Culture of micro-algae at Roscoff Marine Station   
(Courtesy CRBM - Station Biologique de Roscoff – CNRS-UPMC)
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algal food. It lives in a sub-cellular endosym-
biotic relationship with chloroplasts of the 
alga Vaucheria litorea. The researchers used 
advanced imaging techniques to confirm that 
a gene from the alga Vaucheria litorea is in the 
Elysia chlorotica’s DNA. This gene makes an 
enzyme that is critical to the function of the 
chloroplasts, cell structures typically found 
only in plants and algae.

It has been known since the 1970s that Elysia 
chloritica “steals” chloroplasts from Vaucheria 
litorea, embedding them into its own digestive 
cells. This process is referred to as “klepto-
plasty.” Once inside the slug, the chloroplasts 
continue to photosynthesize for up to nine 
months—much longer than they would in the 
alga. The photosynthesis process produces car-
bohydrates and lipids, which nourish the slug.

How the slug manages to maintain these pho-
tosynthesizing organelles for so long has been 
the topic of intensive study and a good deal of 
controversy. The Woods Hole scientists con-
firmed that one of several algal genes needed 
to repair damage to chloroplasts and keep 
them functioning is present in the slug’s DNA. 
The gene is incorporated into the slug’s genetic 
information and transmitted to the next gen-
eration. Though the slug’s descendants must 
take up new chloroplasts from algae, the genes 
to maintain the chloroplasts are already pres-
ent within the slug’s genome.

There is no reason why genes from an alga 
should work inside an animal cell. And yet 
here they do. They allow the animal to rely 
on sunshine for its nutrition. So if something 
happens to their food source, they have a way 

of not starving to death until they find more 
algae to eat.

This biological adaptation is also a mechanism 
of rapid evolution. When a successful transfer 
of genes between species occurs, evolution can 
basically happen from one generation to the 
next, rather than over an evolutionary times-
cale of thousands of years.

Microbiologists at the Marine Biology Station 
in Roscoff have also been studying the pos-
sible occurrence of lateral gene transfer from 
the symbiont to the host in the S. roscoffen-
sis worm. Although the exchange of genetic 
material between multi-cellular organisms and 
symbionts is thought to be very rare, the sym-
biosis of S. roscoffensis might indeed involve 
such gene transfer.15

The human-algae

Ocean animals are not the only animals that 
have stolen secrets from the plant kingdom 
to tap into solar energy. There’s the pea aphid, 
which charges up a solar-powered backpack 
using light-harvesting pigments called carot-
enoids. And the oriental hornet might use a 
similar trick, utilizing a pigment called xan-
thopterin to convert light energy to electricity. 
But neither of these creatures are truly pho-
tosynthetic—both lack the critical ability to 
turn carbon dioxide into sugar.

A single vertebrate, the spotted salamander, 
has been proven to use algae to solar-power its 
embryos as they develop inside eggs. Normally, 
our immune systems would destroy any for-
eign algae that tried to enter our bodies. The 
salamander gets away with it for two possible 
reasons. Firstly, the algae invade before its 
immune system has fully developed. Secondly, 
salamanders have strangely inefficient immune 
systems. This might account for their incredi-
ble ability to regenerate lost body parts, but it 
could also mean that they recognize their own 
cells in a very different way to other animals. 
Perhaps this lax self-recognition is what has 
opened the door for invading algae.16

 15 Ibid. note 4

 16 Ryan Kerney et al., “Intracellular invasion of green algae in a salamander 
host”, PNAS, April 2011 vol. 108 no. 16, http://www.pnas.org/con-
tent/108/16/6497

The ‘sun-powered’ sea slug Elysia chlorotica  
(Courtesy National Science Foundation)
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Related to this premise of bio-cultural 
exchange, new media art ists Robertina 
Šebjanič  and Špela Petrič  imagine a bio-en-
gineered, post-technological trans-species 
of humans and algae, the Humalga. Their 
speculative project Humalga: Towards the 
Human Spore (2013) explores a genetic hybrid 
between a nutritionally self-sufficient organ-
ism and an organism that depends on external 
nutrition, manifested as two distinct body-
forms linked by a complex life cycle.17 Much 
like the jellyfish, who lives a part of its life 
cycle as a free-swimming sexual medusa and 
part as a sessile, asexual polyp, the Humalga 
is both human and alga, intermittently alter-
nating generation after generation; two met-
abolically irreconcilable blueprints connected 
through a shared code. And because chloro-
plasts are such a precious evolutionary acqui-
sition, the human stage must hold on to them 
throughout its life, expressed in skin cells, 
generating some, but not nearly enough of 
the necessary energy to feed the incredibly 
expensive animal.

 17 To learn more about the xenogenesis scenario, consult the artists’ web-
sites: http://robertina.net/humalga/ and http://www.spelapetric.org/
portfolio/humalga/

Genetically modified green men/women?

Synthetic biologist designers have spent a 
lot of time reflecting on how to engineer new 
symbioses, including animal cells that are able 
to photosynthesize. In a recent popular exper-
iment, artist and synthetic biologist Christina 
Agapakis explored the potentialities on a 
shorter timescale following the injection of 
photosynthetic bacteria in zebrafish embryos. 
The fish do not die, and neither do the bacteria. 
If E. coli—even dead ones—were injected, the 
embryos would die within an hour. But when 
injecting photosynthetic bacteria, the fish 
would still grow.18 It is a fascinating demon-
stration of biological versatility, but a far 
cry from creating, de novo, an organism that 
lives off the sun. The difficulty stems from 
the fact that a large surface area is needed 
to capture enough sunlight to make a meal. 
With leaves, plants are able to harness an 
enormous amount of solar energy relative to 
their size. Thick, fleshy humans, with our low 
surface-area-to-volume ratios, do not possess 
the necessary bandwidth.

If we humans wanted chloroplasts for our-
selves, or our livestock or pets, we would 
need to genetically modify the host animal 
to express proteins required for chloroplast 
function. It has been estimated that about 
70-90% of the genes required for chloroplast 

 18 Agapakis et al, “Towards a Synthetic Chloroplast”, 2011, retrieved from 
DOI: 10.1371/journal.pone.0018877
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function are provided by the plant’s genome19. 
It would probably be entirely feasible for chlo-
roplasts, along with the required genes, to be 
added to skin stem cells and applied as a skin 
graft, as there is already significant existing 
research in this area for burns victims. This 
approach has been used to produce proteins in 
mice,20 and so should be feasible for producing 
sugar by photosynthesis in humans. At first 
this graft may require regular replacement, but 
eventually the chloroplasts will be sustainable 
within the skin. As in S.K. Robinson’s sci-fi 
short story, the photosynthesizing skin would 
necessarily be green, and us, little green men/
women. Eventually other pigments could be 
engineered. The plant-person would also need 
much more water than an average human.

Although photosynthetic humans would 
need less food, it wouldn’t be substantially 
less. Still, researchers argue that over a large 
population, it could slightly reduce the need 
for farmland, and that this process could be 
applied to livestock too. With a large number 
of livestock, it could noticeably reduce the 
area of land required to feed cattle or horses. 
It makes one smile to think of some sort of 

“green sacred cows” and of what would hap-
pen to hairy animals like sheep, given that 
their coats would reduce the light available 
for photosynthesis. But there we are, drifting 
again into sci-fi fantasy land. 

 19 William Martin and Reinhold G. Herrmann, “Gene Transfer from Organelles 
to the Nucleus: How Much, What Happens, and Why?” Plant Physiol. 118 
(1998): 9–17

 20 Fernando Larcher et al, “A cutaneous gene therapy approach to human 
leptin deficiencies: correction of the murine ob/ob phenotype using leptin- 
targeted keratinocyte grafts,” The FASEB Journal vol. 15 no. 9 1529-1538
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Aliens in Green is a new mobile investigation laboratory 
developing inquiries into the alien agents of anthropocenic 
xenopower. The lab implements communication and media 
processes, reaching out and opening a critical public space. 
One may understand the Aliens in Green lab as a symmetrical 
and antagonist entity to “Men in Black.” They act as discursive 
agents dealing with human relations with life forms of a third 
type. But unlike “Men in Black” who operate secretly, Aliens 
in Green operations are open, in order to allow earthlings to 
identify the numerous collusions between capitalist and xenop-
olitical interests. 
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Excerpts from “When We Were Exiled, Water Remained”
Jessika Khazrik

The only surviving member of La Societé sci-
entifique de l’énergie et de l’environment pour 
le développement et la recherche académique 
(SEDRA Group) hops into the Beirut River. 
Water has receded, but septuagenarian nuclear 
hydrologist Dr. Wilson Rizk is not alone. He is 
accompanied by a great seated congregation 
waiting inside the river’s course. Their bodies 
rest on benches made out of blue concrete that, 
unlike their feet, never touch the ground of the 
stream. The scientist, Dr. Rizk, slants over the 
right wall of the concretized river, stretches out 
his hand to touch its rim, but fails. The 600 cm 
long wall is 3.508771929824561 times taller 
than the scientist’s body. Complying with his 
generally anxious demeanor, Dr. Rizk gets visi-
bly ill at ease, ignores the large crowd of people 
and looks above his head. There goes the sky; it 
is still sunny. Wilson does not sweat. A device 
akin to an old familiar radio dangles on his left 
hip. He turns it on and leaves the wall. Wilson 
trudges along the bottom of the stream hold-
ing the probe of a Geiger counter in his hand. 
The GC beeps, the indelible science is launched. 
A crocodile swallows a dancer.

In 1956, the Lebanese Ministry of Planning 
issued a decree to canalize the Beirut River. 
That same year, the Lebanese state drew the 
borders of administrative Beirut, limiting its 
northern line to the River bank and by doing so, 
exiling the bodies of refugees from the center 
of the city. In Arabic the noun for “wastes,” 
nifāyāt, is derived from the verb “to exile,” nafā. 
In this play the canalized river is the stage; it 
looks like an inverted tunnel and we are inside 
of it. From this position, The Society of False 
Witnesses wants to play with and look festively 
at the politics, histories, and buried narratives 
that have, along the years, allowed the trans-
formation of the river into a dump. While prob-
ing the stunt instrumentalization of the notion 
of truth in Lebanese juridical-scapes and 
epistemologies, When We Were Exiled, Water 
Remained questions surviving mechanisms of 
exclusionary and perjurious state-building. 
It attempts to tackle these same repressive 

practices underlying the present crises of trash 
and displacement, while exhuming remnants 
of abeyant, scatological histories. This play is 
in six acts. What follows are some excerpts. 

Stemming from The Blue Barrel Grove project 
(2013-ongoing) that re-investigates Lebanon’s 
history with imported and exiled wastes in 
light of their present repercussions on the 
country’s politics of truth and space, the 
main performer will be Dr. Wilson Rizk, a 
nuclear hydrologist formerly trained as civil 
engineer. Dr. Rizk is the only surviving sci-
entist of a scientific triad formerly composed 
of ecotoxicologist and herbal pharmacologist 
Dr. Pierre Malychef and analytical chemist 
Dr. Milad Jerjaoui. The three scientists met in 
1988 when they were assigned by the govern-
ment to investigate toxic waste trade imported 
from Italy to Lebanon by the Italian mafia in 
accordance with a Lebanese political party. In 
1993, two years before the investigation was 
forcefully closed when one of the scientists, 
Pierre Malychef, was detained and accused 
of being a false witness, the triad founded a 
self-organized, scientific academy known as 

“majmū‘at sedrā;” “SEDRA Group”—often sign-
ing as simply SEDRA. 

SEDRA researched and proposed remediation 
plans for several dumps and energy sources in 
the Lebanese landscapes and economies—from 
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the Normandy Landfill, to Fouwar Antelias 
and the Zouk Power Plant. What if SEDRA 
was resurrected today to research and, for the 
first time, actively replenish the Beirut River? 
Why didn’t they do so at that time and why 
is Dr. Rizk the only investigator who was not 
interrogated by the government?

Ibn El Haitham, a forgotten Abbasid polymath 
who ten centuries ago had a similar project, is 
resurrected in order to both interrogate and 
collaborate with the contemporary Dr. Rizk.

Ibn El Haitham enters the river carrying an 
HP Color LaserJet Pro MFP M277dw. She lays 
the printer on a quasi-empty seat of blue con-
crete after swiftly removing the A4 paper with 
an all-caps “RESERVED” that was previously 
taped to it. She hands the RESERVED sheet 
to the nearest spectator and addresses you. 

IBN EL HAITHAM: At the turn of the 11th 
Century, I believed that I could stop the chronic 
flood of the Nile River through mathematics and 
the sun. Commissioned by the king of Egypt 
to travel therein and apply my project, Ibn el 
Haitham failed to concretize a solution. After 
four years of experiment and research, I publicly 
deemed my project impossible to realize with the 
present technological advancements in knowl-
edge and mechanics. In order to flee with my 
life and not be decapitated, I feigned madness—
accusing myself of being a false witness, I was 
in turn exiled and held for 11 years under house 
arrest. Ibn El Haitham drinks a cup of water. 
The cup is translucent and it is still sunny. In 
this house-turned-prison-turned-mental-insti-
tution-turned-exile-turned-camera-obscura, I 
wrote a philo-scientific treatise entitled “The 
Book of Optics” and was the first, in my detain-
ment, to inhabit the entoptic space that would 
be later known as the laboratory. Maybe you 
don’t recognize me—when my Book of Optics 
was translated in the 13th century into Latin, my 
name also underwent translation! To Alhazen. 
I will tell you later about how interested I have 
become in translational illusions. Ibn El Haitham 
hands her cup to the reader(s). Anyhow, now 
born again on the Internet, I have recently joined 
The Society of False Witnesses to act as the 
lighting designer of the play! I will be recon-
structing live some of my fluvial and luminous 
experiments, and hopefully interrupting the 
modern scientist while presenting ruminations 
on the history of sciences and the exploitation 
of nature, sovereignty, and song.
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Furthermore, when Pierre Malychef was 
detained and accused of being a false witness, 
the prosecutor stated… 

DR. WILSON RIZK: How can I believe that the 
toxic waste trade is not your invention or that you 
have not brought the waste with your hands and 
fabricated it all when I see that all the reports 
written on the subject were either co-written or 
signed by you… Dr. Rizk does not breathe …
and when I also see that all the photographs were 
taken by you, that all the scientific tests were also 
commissioned or signed by you? How can I not 
believe at this point that you haven’t invented it 
all yourself?

By saying so, the prosecutor upholds that, 
according to the Lebanese jurisprudential 
understanding of the values and falsification 
of truth and knowledge, all documents, scien-
tific tests, and photographs are fictional and 
hold no power of truth and testimony. This 
play takes the aforementioned juridical state-
ment as its skeleton and sardonically subverts 
the law’s fabrication into documentary the-
atre. Hereby, Wilson Rizk will be recounting 
his experience working (whether complicit or 
not) alongside a scientist who has invented 
and staged a nationwide toxic waste trade so 
as to provoke questions related to testimony, 
responsibility, and justice.

Oscillating between forms of investigation, 
documentary, dance and festivity, the per-
formance invites witnesses and performers 
from the fields of music, physical labor, science, 
theatre, urban research, and law to reclaim 
the river as a public site of movement and 
attestation. Wilson is playing Wilson, a friend 
who happens to be an anthropologist is play-
ing A Crocodile, and someone I met in a party 
is playing The Dancer. I am still unsure who 
would play The Polymath. Looking awry, all of 
the Society of False Witnesses would have cer-
tainly loved to feign his role, but unfortunately 

we don’t have any more eyes to look at you.If 
Pierre had not died two years ago, I would have 
kindly proposed him to play this part. But this 
script would have changed and the text you 
are about to continue reading wouldn’t have 
been possible. Finally, there are Questions and 
Answer that are played by different members 
of what seems to be an audience.
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ACT III: 4 Barrels of this Matter

Both Questions and Answer leave the audience 
and climb the river each from an opposite side. 
They stand face to face. In the case that the 
role of the narrator is retained with a voice in 
the river, the narrator would ask:

VOICE IN THE RIVER: Isn’t there an Answer 
between the audience? Who is an Answer? Are 
you an Answer? Do you want to be Questions? 
Let’s see. Answer and Questions, Questions 
and Answer, please stand en face, your script is 
beneath your feet, pick it up and read as loud as 
we can all hear you.

The script is hot. It was just printed by an HP 
Color LaserJet Pro MFP M277dw. It is copied 
ad verbatim from a transcript of an interroga-
tion taken by the Lebanese Office of Internal 
Security. The copy was found in the lab of the 
eco-false toxic witness Pierre Malychef. 

QUESTIONS: Did you know or reckon that the 
fluid matter you have shipped contained nuclear 
or radioactive material?

ANSWER: I don’t know anything about that and I 
do not think that this shipment contained nuclear 
or radioactive material.

QUESTIONS: Have you yourself deployed a cer-
tain amount of the discussed for domestic use? 
What was the amount that you spent and for 
whom?

ANSWER: I think my brother Yasser used a cer-
tain amount to paint his shop in Bourj El Brajneh. 
Around 4 barrels of this matter were sold by my 
brother who actually spends most of his time in 
his shop in Bourj el Brajneh, while I spend most 
of my time in my shop in Berlin.

QUESTIONS: How true is the information pro-
vided by the Green Peace Organization in Germany 
around your shipment of toxic matter to Lebanon, 
especially that the amount, the nature of the 
goods, the means of their transportation, and 
the name of the ship stated in the report were 
immensely clear when the fire broke out, keeping 
the name of the ship readable?

ANSWER: When the German police came to my 
shop, I personally provided them with this infor-
mation, and they inspected the goods. I believe 

that Green Peace has accused me simply because 
I work in air conditioning. They claimed that the 
gas used for ventilation affects the ozone layer 
and hence pollutes the environment.

QUESTIONS: What is your relationship to the 
trade of the toxic fluid matter that was shipped 
to Lebanon in 1990, part of which was disposed 
in Ghazir, Ayoun El Siman, and other areas, while 
the rest was dumped in the sea and that many 
barrels appeared on Sidon’s port and seemed to 
carry toxic radiation?

ANSWER: I don’t know anything about that. 
I have never heard of such a thing. 

QUESTIONS: Do you have anything to add?

ANSWER: No this is my testimony, this is all I have 
to say.

Fouad Hamdan appears on Jitsi.

WILSON: Fouad, it has been a while! Can you see 
me or am I only seeing you here? Ibn El Haitham 
enters. I want to introduce you to my friend Ibn 
El Haitham. Ibn, come hither. 

Ibn El Haitham heads towards the projection, 
she blocks the image while looking at it.

Fouad makes the V sign.

Ibn El Haitham imitates Fouad with both 
hands, index and middle fingers raised, none-
theless parallel to the ground. Her V’s are hor-
izontal and she seems to like it. 

WILSON: Fouad was the founder of Green 
Peace in Lebanon. He returned from Germany to 
Lebanon in 1993 to work on the German toxic 
waste trade, as brought to you by Questions and 
Answer. He is Questions. He is Answer…while 
pointing at Questions and Answer as if they 
were the same person, Rizk’s qualmish anxiety 
is often dismissive…Anyhow, right after, he and 
Green Peace joined our play in 73—sorry 72— 
I mean 53—no, 93!—and acted as the second 
generation investigator of the toxic muck shipped 
from Italy. A strong little man. Ibn El Haitham, 
please hand me the green big peace report.

Ibn El Haitham is still playing V with what 
seems to be her shadow in the middle of a 
desk in what seems to be Berlin, where Fouad 
now resides. 
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A CROCODILE: I can give it to you

WILSON: No, no it’s okay, I’ll fetch it myself. If 
only she listened. Okay you go; fourth shelf, the 
second reportage from the left. Sorry, mine is the 
blue Peugeot.

A CROCODILE:  WA STE TR ADE IN THE 
MEDITERRANEAN – TOXIC ATTACK AGAINST 
LEBANON  
CASE ONE: TOXICS FR-------------

WILSON: No not from the start! Please read my 
favorite page. Page 42

A CROCODILE: 24?

WILSON: Yes, yes 24. I like the chemistry between 
us. Please start with the sand towards the end, 
yes, here.

A CROCODILE: Sand and rocks from the quarry 
were mixed with layers of toxic waste and with 
ashes from waste that had been burnt. These 
highly contaminated materials were to be used 
in the construction sector. The problem was then 
shifted from one spot to many others. People 
getting in touch with contaminated construc-
tion material were endangered. Days after the 
expulsion of the “Altair,” the report made by 
the French firm Burgeap for the Environment 
Ministry was leaked to Greenpeace, which sub-
sequently published it. Greenpeace charged 
the Lebanese government with deliberately 
misinterpreting its own sample test results to 
cover up the issue of toxic waste. Greenpeace 
studied the official data written by Burgeap in 
correspondence with the Lebanese Higher Relief 
Council (HRC), which was presided over by then 
Prime Minister Rafic Hariri. Greenpeace revealed 
that Mr. Pharaon bluntly fooled public opinion 
when he claimed on September 1st 1994 that 
the official test results showed that “there is no 
pollution in Lebanon.”

WILSON: Please skip a paragraph

IBN EL HAITHAM: The trees die standing.

She sits on the projection.

A Crocodile accidentally swallows the page. 
A Crocodile bursts into tears.

ANSWER: continuing at heart In Zuq Mosbeh, 
15 kilometers north of Beirut, samples tested 

by Burgeap proved contaminated by toxic chlo-
rinated substances and heavy metals like man-
ganese. Burgeap wrote to the HRC: “Most the 
25 site is asphalted: It is then of great impor-
tance to get cross-checked evidence that it was 
already asphalted when waste storage occurred. 
Neighbours’ interviews and aerial photographs 
should be used in this purpose... Further hydro-
geological investigation on this site should include 
comprehensive inventory of neighbouring wells.” 

WILSON: We never published that inventory, but 
I will read the next page.

Wilson climbs towards Answer.

WILSON: The day Greenpeace published the 
Burgeap report and thereby embarrassing the 
authorities, Justice Minister Tabbara said that the 
organization’s campaigner Fouad Hamdan would 
be arrested for “damaging Lebanon’s image abroad 
and the country’s tourism industry.” The next day, 
Mr. Tabbara said that Hamdan would only be inter-
rogated as a “witness.” On September 23, 1995, 
Prosecutor Said Mirza interrogated Hamdan as 

“a witness” for three hours. Hamdan took with 
him to the Justice Palace a suitcase with per-
sonal belongings—as for any case. After leaving 
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the Palace, Hamdan again blasted the Lebanese 
government for attempting to cover up the issue 
of toxic waste, and he reiterated Greenpeace’s will 
to cooperate with the authorities. Fouad, what did 
Mirza ask you?

Fouad becomes Questions.

QUESTIONS: My name is Yasser Ben Abdallah 
Abdallah, my mother’s name is Amina. I was born 
in 1956 in Bourj El Brajneh, and I am Palestinian. 
The rest of my role was published on the next page. 
I don’t have these papers anymore.

The page that Questions is referring to was 
also eaten by a Crocodile. It looks like stone. 

ACT V: Countries Between Rivers or the 
Courses of Exile

As soon as Wilson leaves to borrow A4 paper 
from the neighboring Beirut Art Center to 
print his results, Ibn El Haitham steals his 
Geiger counter. All the while steadfastly glar-
ing at the audience, she lies the dosimeter on 
the riverbed, reclines next to it, and picks up 
the probe as a microphone. Body stretched, 
head jacked up in the direction of the people 
and the sea, Ibn El Haitham wants to sing. As 
soon as she turns on the device, it doesn’t stop 
clicking clicking clicking yet Ibn El Haitham 
relentlessly pursues her chant.

IBN EL HAITHAM: Your country’s new  
Your friends are new  
Your house and even your eyes are new  
Your maid is new and your accent too  
But your fear is as old as the world

A dancer arrives in a hurry. S/he is scampering 
with two carry-ons and some excitement. As 
s/he strolls, the river becomes an airport or an 
art space. S/he doesn’t know anyone here, so 
s/he begins to speak in English. A Crocodile 
becomes The Crocodile.

The Dancer approaches The Crocodile without 
feeling the need to even greet.

THE DANCER: Are you from Beirut?

The elongated “e” of the Dancer’s “Beirut” is 
very frontal and close. Its “t” is aspirated to 
such a degree that we sense that the letter is 
on the verge of falling off the Dancer’s teeth. 
Ibn El Haitham turns off the Geiger counter so 
he can hear what is being said.

THE CROCODILE: Why, are you lost?

Ibn El Haitham is cackling. Ha ha

The Dancer is submerged by drought. S/he 
clearly hasn’t found what s/he is looking for. 
S/he passes by the audience and continues 
walking towards the sea. Suddenly while the 
Dancer is still close to the audience, the wheels 
of her carry-ons go silent. 



38

IBN EL HAITHAM: When I click was young, I was 
a scrivener, when I was in the age of click the 
middle, I was click a prisoner and when I grew 
click old, I became click an image. The ground 
rotates click around the underground.

The Crocodile attempts to click; she imitates 
the sound of the Geiger counter. 

THE CROCODILE: eghe ghe ghekhkhkhkhghek-
h3ege3khyeghegh6ke43khkhghetkh

She makes sounds that escape the phonetic 
system.

IBN EL HAITHAM: I have a terrible need to talk 
to you, and for you to not reply.

The Crocodile re-writes Ibn El Haitham’s lost 
Treatise on the Influence of Melodies on the 
Souls of Animals. 

IBN EL HAITHAM: This ground is just a refrac-
tive click surface. The groundwater is ner-
vous click. Ibn El Haitham turns off the GC. 
Beautiful crocodile, did you know that when 
they covered this aberration we are in with the 
rectangular modules that absorb sunlight, they 
gave the river a new name? 

The Crocodile doesn’t answer.

Since the start, Ibn El Haitham does not 
blink. She only looks awry. Every now and 
then, both of her eyes slant to one side. Pause. 
They rest this way. Now due to her silver het-
erotropia (also known as Acquired Wall-eyed 
Strabismus / AWS), it only hits her whenever 
she spells the word or whenever she points at 

------------------------------

Ibn El Haitham points at the sun.

Wilson returns with a microphone in hand. Ibn 
El Haitham is transfixed in place. She looks 
as if as she was recalling a strange sunken 
theatre of a bygone age on continents that had 
been submerged.

WILSON: Ibn El Haitham, you look…. 

THE CROCODILE: interceding Not at all. Water 
was exiled. Click

The Crocodile dies on stage and in the river.

The Society of False Witnesses becomes 
Questions. The Society of False Witnesses 
becomes the audience. 
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