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SUMMARY
Name of Project: across TIME
keywords: future, food, outer-space, fossils, stromatolites
One-sentence description:
Research on living fossils and cosmic food within an artistic
framework of biotechnology and space/time exploration.
Short description:
In different ways, across TIME designs life cycles for humans
and plants in a broader conversation on food, technology and
The first process refers to the production of a “breathing sculp- pre-historic time.
ture” based on the biological capabilities of stromatolites, the
oldest fossils on earth. In order to produce this object, we are Ultimately, we want to experiment wiith a logic of recovdeveloping a biological 3D printer that simulates the forma- ery-production-consumption-recovery in which public might
tion of stromatolites over time by applying thin layers of cel- find awareness of its cultural role in an unavoidable produclulose-based material as a medium to grow cyanobacteria and tion chain.
produce oxygen.
This project proposes two processes running in parallel:

The second process proposes the formation of a community
of futuristic farmers using a DIY model of aeroponics systems.
This artifact is quite similar to those used for house-growing
of cannabis. In this sense, we suggest a conceptual link to a
sub-culture that eventually turned into a mainstream agro culture in California.
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INTRO
Evidence suggests that life on Earth began around 3.7
billion years ago, evolving from the most basic of microbes into
an extraordinary array of complexity over time. This evidence
takes the form of microfossils and ancient rock structures
called stromatolites.
It is generally agreed that all life evolved by common
descent from a single primitive lifeform [1], but it is still not
known how this early form came about.
From a number of theories suggesting different origins, we
highlight and focus on one directly related to extreme cold environments. This theory states that ice might have covered the
oceans 3 billion years ago, as the sun was about a third less
luminous than it is now. This layer of ice, possibly hundreds of
feet thick, might have protected fragile organic compounds in
the water below from ultraviolet light and destruction from
cosmic impacts. The cold might have also helped these molecules to survive longer, allowing key reactions to happen. [2].
Some of these microbial reactions are recorded in stromatolites as the most ancient devices documenting early life on
earth.

Figure A. Marine stromatolites found in Shark Bay, Australia. They tend to form through a
“trapping/binding” method, where sediment gets trapped into the mocus that cyanobacteria produces. Photo from: https://stromatolites.weebly.com/morphology.html

[1]. Steel, Mike & Penny, David 2010. “Origins of life: common ancestry put to the
test”. Nature 465 (7295): 168–9. doi:10.1038/465168a. PMID 20463725.
[2]. Choi, Charles Q.. “Seven Theories on the Origin of Life”. LiveScience online. March
24, 2016. https://www.livescience.com/13363-7-theories-origin-life.html
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PROJECT DESCRIPTION
Stromatolites are sedimentary structures produced by
cyanobacteria that form thin microbial films which trap sediments. Over time, layers of these sediment/microbe mats can
build up into a laminated carbonate or silicate rock structure:
the stromatolite.
These types of structures have been found in distinct climates
including distant places such as Australia, Argentina, Greenland or Ecuador, and they are still produced by microbes today.
Modern and ancient stromatolites have similar shapes and,
when seen in cross section, both show the same fine layering produced by thin cyanobacterial sheets. The cyanobacteria
played a major role in the oxygenation of our atmosphere from
the Archean eon and on. In fact, it is one of the oldest microorganisms surviving through time and space.
In this project, we propose a fictional interference into
this scientific pre-historical narrative: ‘the creation of antarctic stromatolites’ based on research on cyanobacterial strains
found in McMurdo Dry Valley and Victoria Land, Antarctica [3]
[4].
across TIME aims the production of artificial stromatolites in a framework including notions of exploration, antarctic
mythology and reutilization of bio-waste derived from a greenhouse project. *
[3]. Meenakshi Banerjee, Vidhi Verma. Nitrogen fixation in endolithic cyanobacterial
communities of the McMurdo Dry Valley, Antarctica. ScienceAsia 35 (2009): 215–219
[4]. Friedmann E. Irme, Ocampo Roseli. Endolithic Blue-Green Algae in the Dry Valleys: Primary Producers in the Antarctic Desert Ecosystem. SCIENCE. 24 September
1976 1247-1249

Figure B. Cross section of a dome shaped stromatolite. A stromatolite’s lamination structure is concentric. Because of this, stromatolites cannot start out with
dome shaped layers and then sprout into a cone shape.

* The EDEN ISS greenhouse is a project co-funded by the European Framework Programme Horizon 2020 and led by the DLR.
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across TIME is an art project conceptualized after receiving an invitation from the German Aerospace Center (DLR),
to produce a work in response to their EDEN ISS greenhouse
project. This experimental greenhouse in the form of a mobile
container, was first integrated at DLR in Bremen, followed by
an extensive test period. In October 2017, the complete facility
was shipped to the German Neumayer III station in Antarctica
for fifteen months production period.

Our stromatolites play with the idea of being objects embodying past and present regardless of its artificial creation.
These objects, assumed as living fossils, will be produced by
a 3d printing procedure that replicates the layered-like building performed by organic stromatolites. For this objective, we
plan to construct a custom bio – 3d printer fed by two principal components: cellulose made out of biological waste and
strains of cyanobacteria.

2017 - Jun 2018

Aug-Dec. 2019

Dec. 2019

Research andPre-production
in Ecuador and
Austria

Development at
USFQ

First Presentation

Mar. 2020

EDEN ISS Greenhouse, photo credit: Antarctica DLR, 2018

“A critical component of future, human exploration to
worlds unknown, will be the supply of edible food for crewmembers. To develop innovations in cultivating food in closedloop systems becomes integral to future missions.” [5].

Brief schedule

Public
Talk
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Ground Demonstration of Plant Cultivation Technologies
for Safe Food Production in Space
The goal of the EDEN ISS project is to advance controlled environment agriculture technologies beyond the state-of-the-art. It focuses on ground demonstration of plant cultivation technologies and
their application in space. EDEN ISS develops safe food production
for on-board the International Space Station (ISS) and for future human space exploration vehicles and planetary outposts.
EDEN ISS is a 4-year project under the European Union‘s Research
and Innovation Action program Horizon 2020, within the topic of
‘Space exploration / Life support.’ The project started March 2015
and will conclude February 2019 [5].
Barbara Imhof works in this project as Project Manager and she is a
collaboration for across TIME.

[5]. From the project’s website: http://eden-iss.net/

EDEN ISS Greenhouse, Inside, photo credit: Bruno Stubenrauch, 2017
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Andy Warhol, Campbell’s Tomato Soup, 32 canvas series, 1962. MOMA.

The tomatoes have been in popular culture for decades. In a second stage of the project, we aim to produce a new version of
canned tomato soup, as a reference to both art history and the
importance of mass-produced food in the future.
Commercial Systems for Hydro and Aeroponics Plant Growing. Available on-line.
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PRODUCTION PROCESS

1. Stromatolite 3D Model Data Base

First, we are conforming a data base of stromatolites found in
marine and non-marine environments. In across TIME, our special focus is on stromatolites found in high altitude like those in
Salta, Argentina and Antisana, Ecuador because of its climate
relation to Antarctica.
There is two main forms in stromatolites: dome shaped and
column shaped. During the Proterozoic stromatolites within
each of these two forms would range from low relief mounds,
bulbous masses or long slender columns with branching structures. Stromatolites reached their peak of diversification during
the Proterozoic before decreasing their numbers. Modern stromatolites are not this diverse.

Figure C. 3D scanning process - 360 degrees image-gathering

2. Digital Models Bank

Our models bank is in process of developing by applying different image-gathering methods: video, photogrammetry and 3D
scanning of existing stromatolites. In this sense, the resultant
digital models might be merge distinct shapes in a speculative
process of imagining a possible “antarctic stromatolite”.
Figure D. 3D scan model. Digital image. Reference of an underwater laser scanner method.
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Figures E, F. Survey of different ways that stromatolites develop and
acquire distinct shapes.
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3. Cellulose production

Cellulose is an organic compound of polysaccharides. It is an
important structural component of the primary cell wall of
green plants, many forms of algae and the oomycetes.
A greehouse may be designed to cultive crops such as tomatoes, lettuce, cucumber, spinach, red mustard, among others.
The leftovers of this production will form a compost that help
us as a primary source for the fabrication of cellulose.
By washing this compost with Sodium hydroxide (NaOH), it is
viable to clean up the bio-waste. This process allow us to get a
different aesthetics, as well as, at some extent, it prevents the
proliferation of undesired bacterial strains.

Figure G. A Greenhouse illustration.

Figure H. Processing EDEN ISS bio-waste. Leaves, branches and trunks from
the aeroponic crops will be transformed into transparent cellulose by using
NaOH.
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4. 3D Printing

After washing cellulose with Sodium hydroxide (NaOH), we look
for a certain viscosity in order to get a type of gel. This material is contained in a tank and it is pumped out by an air-pump.
A prototype of a DIY Biological Robotic Arm (BRA) is designed
as part of the fabrication process. This machine will be set up
at our laboratory in Universidad San Francisco de Quito.

Figure I. Prototype of Biological Robotic Arm (BRA) fed by cellulose and strains of cyanobacteria.
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5. Outcome - Installation

The outcome of this project would be a series of living 3D printed sculptures, grown with bio-waste material from the greenhouses. These sculptures talk about re-cycling and the
presence of pre-historic living organisms in our daily live.

Figure J. Rotten Shale Hilltop - (9” x 5” x 3” high) Reference of aesthetics.
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Figure K. Sketch. Installation view.
across TIME. version I. Materials: stromatolite made out of cellulose, cyanobacteria and volcanic sediments, dome shaped glass container, custom
plexiglass/ silicone/resin table, stainless steel, air pump, LED lamp.
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IMPLEMENTATION PLAN
KEY MILESTONES

START DATE 2018

FUNDS NEEDED

1. Cellulose production

February - September

2. 3D printer development

June - October

$ 9,000 USD
(funded)

3. DIY Aeroponics system development

(Second stage)

4. Tomato seed spreading

(Second stage)

5. Machinery Integration

November 2019

6. First prototype

December2019

7. Exhibition

December to March 2019

$ 2,000 USD
$ 2,000 USD
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ART REFERENCES

Figure L. Anish Kapoor, Ga Gu Ma, 2011-2012. Gladstone Gallery
Concrete, 22 parts, dimensions variable.
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Figurest M. N. Pakui Hardware. Lost Heritage, 2015. Hyperconnected. MMOMA, Moscow.
Plaster, resin, silicone, studio-grown grass, water, plexiglass, ceramics
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Figure O. Anish Kapoor, Void Field, 1989. Venice Biennale 2011.
Cumbrian sandstone and pigment

Figure P. Anna Maria Maiolino, Continuous, 2010, Camden Arts
Center. Clay.
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From left to right
Figure Q. J ulius von Bismark, Boulder, 2017, ArtDuseldorf. Rock
Figure R. Rock Print by Gramazio Kohler Research, ETH Zürich hat, and Self-Assembly Lab, MIT. Ars Electronica, 2017
Figure S. Anish Kapoor, It’s a man, 1988-1990, Museo Reina Sofia. Cumbrian sandstone and pigment
Figure T. Installation view of Anna Maria Maiolino, 2017 at MOCA Grand Avenue, photo by Brian Forrest. Clay
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GEOGRAPHY
The Antisana Ecological Reserve is the location in Ecuador, where
we found stromatolites of volcanic origin. For this project, we will
use 3D models of these stromatolies.
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Figure U. Survey of different topographies
and locations around the world, where stromatolites have been found so far.
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BIO
TEA M
CONCEPT AND DEVELOPMENT

EXPEDITION TO ECUADOR

PAUL ROSERO CONTRERAS +
DOS ISLAS STUDIO
Artist

PAUL ROSERO CONTRERAS
Artist

ANNA SHVETS
Producer

NATALY GUEVARA
Microbiologist
TOMÁS ASTUDILLO
Director of Photography
ASSISTANT
Gafer
Park Ranger
Guide

Paul Rosero Contreras has received his Master’s in Cognitive Systems
and Interactive Media from Universitat Pompeu Fabra in Barcelona,
as well as a Postgraduate Diploma in Technologies of Communication from FLACSO, Argentina. Further, Rosero studied a MFA in Art
and Technology at the California Institute of the Arts. His cross-disciplinary interests include photography, experimental sound, electronics, bio-philosophy and a/v performance. His work has been displayed
widely at the 57th Venice Bienale, at the Moscow Biennale for Young
Art, Musee Quai Branly, Paris, Museo de Historia, Zaragoza, Galeria
Virgilio, Sao Paulo, Cuenca Biennial, Cuenca- Ecuador, 1st. Antarctic Biennale and SIGGRAPH Los Angeles, 2017, among other venues.
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BUDGET
REQUESTED
ITEM S
Preparator y
s tage

Experiments, developing the printer,
pre-printing tests

months of april to july

Materials for experiments (air pump,
containers, composter etc.)

Cellulose production + equipment

Robotic Arm
Integration work

Projec t phase 1

Projec t phase 2

Expedition to Ecuador
Travel
Accommodation
Equipment: underwater 3D scanner,
4K video, HD photogrammetry
Stromatolites measurements

COS T
supported by USFQ

DIY hacked robotic arm
Integration work
Stromatolites Model Bank
development
Expedition to Antisana Volcano in
the highlands of Ecuador

Exhibition
Travel /Accommodation
Development of the living sculptures

TOTAL

DESC RIP TION

Artwork production
Video and sound post-production

R $ 15, 0 0 0
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LOGISTICS

Needed logistics and other support in Brazil
- Air Transportation of one big crate from Quito, Ecuador to Belo
Horizonte, Brazil.
- Airport transfers
- Electricity
- Lighting
- Assistant
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