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INSPIRATIONS

Digital Naturalism investigates the role of digital 
media in field Ethology via the lenses of Critical 
Making and Performance. It is a research proj-
ect pursued by Andrew Quitmeyer.

This concept examines the development of situ-
ated digital tools promoting interaction between 
animals, humans, and the environment.  It seeks 
to complement current role in of digital tools in 
Ethology, by first by filling in the gaps at the ends 
of the scientific process usually neglected by 
digital technology: open-ended exploration and 
communication. 

We will craft digital performative artifacts, tools, 
and toys which interact with animals and their 
environs. These exploratory tools will be first 
used for scientists encountering new phenom-
ena, and then in to design performances for 
peers and outsiders to learn about the concepts 
in a likewise manner.
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We focus on Ethology for its animal engage-
ments, necessary field work, and  its stubborness 
to be fully clarified as a direct objective science.

From the Renaissance to the late Victorian Era, 
Francis's Bacon's objectivist philosophy began 
bleeding off disparate scientific fields based on 
empiricism from the generalized “amateur”-ish 
field of natural philosophy. One of the last fields to 
fall out was the messy realm of living creatures. 

WM. Wheeler, a zoological professor, had been 
trying to escape from under the strict anatomical 
version of biology which was seen as the scien-
tific, objective manner. He instead proposed a 
reconceptualization of these last vestiges of natu-
ral philosophy as Ethology, the study of behavior. 

Ethologists sought to study animal behavior on 
their own terms in contrast to comparitive psy-
chology which attempted a top-down reflection of 

ETHOLOGY AND NATURALISM

"lower"creatures behaviors as immature or base 
versions of our own much more complex behav-
ior. This met with much criticism as being soft, or 
unscientific as "just birdwatching." 

One of the primary founders of modern Ethology, 
Niko Tinbergen, would often debate this matter 
himself, questioning whether or not rigorous 
laboratory science has usurped the role of situated 
studies in the field. He concludes however that 
naturalism is important for its 1) holistic view of 
“the variety of life patterns,” 2) efficiency in analy-
sis via parallel observation, and 3) actualized 
engagement with the real world.

In present incarnations of Ethology, however, the 
use of digital technology is typically constrained to 
the laboratory for greater precision or speed. 
Many digital tools are also created by external 
hands for very specific uses. Thus two problems 
that Digital Naturalism attempts to tackle are 1) 
creating technology for open-ended exploration 
and 2) training scientists to craft and reflect upon 
their own tools.

>Diverse Group of Researchers in Panamanian Tropical Rain Forest

“AN EXTREMELY VALUABLE 
STORE OF FACTUAL KNOWLEDGE 

IS PICKED UP BY A YOUNG 
NATURALIST DURING HIS SEEM-
INGLY AIMLESS WANDERINGS IN 
THE FIELDS … [AND] THE PRE-
LIMINARY, UNPLANNED OBSER-

VATIONS ONE DOES WHILE 
RELAXED AND UNCOMMITTED 
[ARE NOT] WITHOUT VALUE TO 

THE STRICT EXPERIMENTAL 
ANALYSIS.” 

-Niko Tinbergen, 
Curious Naturalists
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“INCREASINGLY EXACT AND SPE-
CIALIZED RESEARCH IS BEING DONE 
NOWADAYS, YET SOME FIELDS OF 

BIOLOGY SEEM SOMETIMES TO LOSE 
TOUCH WITH BIOLOGY'S ORIGINAL 
OBJECT - LIVING THINGS IN THEIR 

NATURAL SURROUNDINGS.” 

-Niko Tinbergen, 
Curious Naturalists

>Tinbergen in the midst of field work - Hulshorst, Netherlands
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PERFORMANCE

Behavioral representation requires inscription 
in a procedural medium. Situated perfor-
mances mediated through digital tools em-
power not only the collection and analysis of 
behavioral data, but also its presentation and 
dissemination.

Robert Crease proposed viewing scienti�c 
experimentation as performance. Perfo-
mances bring focus upon the spatio-
temporal phenomena being conjured or 
 changed by the interaction.

> Bat swooping to catch food from a Robotic frog - Panama



“WE MUST FIND A NEW WAY OF 
DISCUSSING EXPERIMENTATION 

THAT APPROACHES IT AS A PROCESS 
FOR WHICH DATA AND THEORIES 
ARE NOT FOUNDATIONS BUT OUT-

COMES. IT IS MY CONTENTION THAT 
THE THEATRICAL ANALOGY - EXPERI-

MENTATION AS THE PRODUCTION 
AND EVALUATION OF PERFOR-

MANCES - IS THE RIGHT TOOL FOR 
GENERATING A MODEL FOR THIS 

KIND OF PROCESS.”

-ROBERT CREASE, 
The Play of Nature

> Ethologists playing with a robotic woodpecker and ants
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The creation of one’s tools permits critical 
analysis of the designs and constrains 
with the animals and environments 
involved in the research. Critical Making, 
a concept coined by Matt Ratto, avoids 
technologically-deterministic experimen-
tation and directly confronts issues of 
pragmatism and theory. 

It is a theoretical combination of “critical 
thinking” and material contstruction. 
It follows the basic principle that “making 
is thinking” (Sennet), and is targeted “first 
and foremost as a way of learning and 
exploring the world” (Ratto-Hertz Inter-
view). It is a material engagement with a 
constant focus on all the myraid factors 
surrounding the act.

CRITICAL MAKING

>Box of equipment for digital crafting
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“CRITICAL MAKING, A MODE OF 
MATERIALLY PRODUCTIVE ENGAGE-

MENT THAT IS INTENDED TO BRIDGE 
THE GAP BETWEEN CREATIVE PHYSI-

CAL AND CONCEPTUAL EXPLORA-
TION... [IT IS A] DESIRE TO THEO-
RETICALLY AND PRAGMATICALLY 

CONNECT TWO MODES OF ENGAGE-
MENT WITH THE WORLD THAT ARE 
OFTEN HELD SEPARATE—CRITICAL 
THINKING, TYPICALLY UNDERSTOOD 
AS CONCEPTUALLY AND LINGUISTI-

CALLY BASED, AND PHYSICAL 
“MAKING,” GOAL-BASED MATERIAL 

WORK.”
-MATT RATTO, 

Critical Making

>Crafting artificial Cecropia Tree ant habitat - w/ Peter Marting



EXAMPLES

An Arduino is coded to transmit messages written in morse code 
via the up-and-down motion of a taflon coated gate. The gate 
intersects a leafcutter ant pathway. Simple computer vision 
techniques count the number of GREEN pixels present in each 
frame. This information is graphed and analyzed to reveal the 
original message along with the noise resulting from its living 
mediation. 

In creating and tuning the device one builds a tacit understand-
ing of the particular dynamic response of these ants.

ANDREW QUITMEYER

Leafcutter Morse Code
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The creation of one’s tools permits critical 
analysis of the designs and constrains 
with the animals and environments 
involved in the research. Critical Making 
avoids technologically-deterministic 
experimentation and directly confronts 
issues of pragmatism and theory. 

This project is a slowbot controlled by a symbiotic colony of ants.
It builds of inspirational cybiotic feedback system projects like Ken 
Rinaldo's Augmented Fish Reality, Garnet Hertz's Cockroach 
Controlled Robot, and even back to Skinner's pigeon guided missiles. 
Here single organisms are given bodies and senses which permit new 
interactions with each other and us humans. I wanted to try out this 
idea in a new way with the substitution of a superorganism. 
Ant navigation is multifarious and highly studied, but always uses the 
(generally true) assumption of a fixed home-site (because their nests 
don't move). I want to see if the ants can cope with a moving nest, and 
how robust their navigation behaviors truly are. Additionally, I want to 
create and expressive machine that allows humans to interact and view 
the distributed superorganism as a single living entity.

ANDREW QUITMEYER

Cybernetic Superorganism

Mark Your Territory is another cybiotic project that explores owner-
ship of digital and real-world spaces. Humans and animals alike are 
able to interact with the typically humans-only digital territory-claiming 
application, foursquare. It builds off ideas of semiochemicals, and 
investigates multifarious means of claiming spaces digitally, physically, 
and temporally. 
Special markers are staked into areas but are only activated when 
urinated upon. Specific seeds inside each marker display ownership 
over long periods, and litmus paper provides an unbiased indicator of 
the owner. Since real urine is used, animals can now also participate in 
digital spaces.

ANDREW QUITMEYER 
Mark Your Territory

> Slowbot controlled by Ants - Andrew Quitmeyer

> Mark Your Territory - Andrew Quitmeyer


