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Introduction 

Filmmaker Elliot Caplan and choreographer Susan Sgorbati propose 
making a dance film that merges essential qualities of emergent 
improvisation in dance, music and science with potentially innovative 
techniques in filmmaking. The purpose of the film is to reveal emergent 
improvisation structuring principles through movement and 
cinematography in order to inform a wide audience of its diverse 
applications. The film will accomplish this through dance, imagery and a 
series of interviews with distinguished scientists with whom Susan has 
collaborated on her supporting research.  

 
What is Emergent Improvisation? 

Emergent improvisation is a self-organizing structuring process in 
which initial conditions (rules for movement, time and sound) give rise to 
collective forms or patterns. Emergent forms appear in complex, 
interconnected systems, where there is enough order and interaction to 
create recognizable patterns, but where the structure is open-ended 
enough to continuously allow new differentiations and integrations that 
influence and modify the form. This phenomenon – the creation of order 
from a rich array of self-organizing interactions – is found not only in 
dance and music but also in a wide variety of natural settings. Evolution, 
for example, is decidedly improvisational and emergent as is the brain 
function that lies at the heart of what it is to be human.   

 
Goals of the Film 

In linking the creative work of art-making (movement, sound, film) 
to the emergent processes in nature, there is basis for a rich and textured 
inquiry into how systems come together, transform and reassemble to 
create powerful instruments of communication, meaning and exchange. 
This project explores ways in which organic processes underlie artistic 
expression along with the possibility that art can help illuminate these organic 
processes. 
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 This film will reflect the meaning, importance and beauty 

of emergent improvisation and its application across disciplines 
in Art and Science.  It will accomplish this goal by examining two 
emergent forms through dance and narrative, film imagery, and 
interviews with scientists. 

In the initial stages of filming, showings will occur in several 
university venues for discussion and feedback.  These are Middlebury 
College and Bennington College in Vermont, Williams College and 
Massachusetts Institute of Technology in Massachusetts, Sarah Lawrence 
College and University at Buffalo in New York.  At the completion of the 
film, venues will be not only in university settings, but the theater at The 
Neurosciences Institute in San Diego, The New England Complex Systems 
Institute in Boston, and artistic presentations, such as Lincoln Center 
Performing Arts Library series.  The widest possible audience will be 
sought in order to stimulate dialogue and discussion of these concepts.    

In the film, Elliot Caplan and Susan Sgorbati will work with twelve 
dancers (all professional: five from the Trisha Brown Dance Company, one 
former member of Merce Cunningham Dance Company, one current 
member of Susan Marshall Dance Company, and five graduates of 
Bennington College who now dance professionally). They will also be 
working with Cornelius DuFallo’s Ne(x)tWorks music ensemble, based in 
New York City, for rehearsals, future performances and potential sound 
score for the film. 

  
 Two New Forms in Emergent Improvisation 

Sgorbati’s research into emergent improvisation enabled her to 
develop a series of experiments in which she could observe dancers 
signaling each other in self-organizing structuring processes, similar to 
the communication between musicians in a jazz ensemble.  This 
experience of witnessing new “emergent” forms among an ensemble of 
dancers and her conversations with scientists led her to develop 
structuring principles that created the two emergent forms that will be 
examined in the film: 

In the Complex Unison Form, open-ended processes are 
constantly adapting to new information, integrating new structures that 
emerge and dissolve over time. Complex Unison reveals the progression of 
closely following groups of individuals in space, to the unified sharing of 
similar material, and finally to the interplay of that material, which has 
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both a degree of integration and variation, often displaying endlessly 
adaptive and complex behavior. Complex Unison Experiments are: 

a) Complex Unison based on solo dancer material, small group 
material, and global ensemble forms that build from simple patterns to 
complex ones. How these forms can be read topologically, seeing solo, 
small group and ensemble on their own and then simultaneously, forms 
nested within forms. 

b) Variations on shifting landscapes are created, shifting spatial 
patterns, qualities, speed and textures, numbers shift (maybe even real 
environments shift, such as same spatial pattern, one in desert and one in 
wetland, etc) 

c) Adaptation: small groups execute patterns, two drop out of 
patterns, the patterns adjust with two less dancers. 

In the Memory (Remembered Present) Form, the dancers and 
musicians create an event that is remembered by the ensemble, and then 
reconstructed over time, revealing memory as a complex structuring 
process. This process investigates multiple interpretations that draw on 
signals that organize and carry meaning. In this way, memory of the initial 
event is a fluid, open-ended process in which the performers are 
continuously relating past information to present thinking and action. 
Inspired by Gerald Edelman’s concept of “the remembered present,” this 
reintegration of past into present draws on repetition, nonlinear 
sequencing, and emergence to construct new adaptations.   The Memory 
(Remembered Present) Form Experiments are: 

a) An event is created with the dancers in a specific location 
b) The event is repeated, other dancers replace roles 
c) The event is repeated with multiples in certain roles 
d) Parts of the event are revealed differently by the camera 
e) The event becomes more complex based on what is revealed, 

what is repeated, what is reconstructed, what is changed, and 
the interactions around the original memory. 

 
Developing these new emergent forms also gave Susan insight into what 
kinds of questions might be useful to ask about structuring principles 
across disciplines. These guiding questions can be found in Attachment A. 
 
Short History of Project 

Susan Sgorbati created the emergent improvisation form in 
collaboration with three distinguished scientists, who will consult and be 
interviewed as part of this film: Dr. Gerald Edelman, Nobel Prize winner 



 4 

and Director of the Neurosciences Institute in La Jolla, California, Dr. 
Stuart Kauffman, a MacArthur recipient, formerly of the Santa Fe Institute 
and now Director of Biotechnology and Informatics at the University of 
Calgary in Canada, and Dr. Bruce Weber, evolutionary biologist, and 
former Woodworth Chair of Biological Sciences at Bennington College. 

Susan spent three winters in residence at the Neurosciences 
Institute under the tutelage of Dr. Edelman. Dr. Kauffman spent time at 
Bennington College collaborating with Sgorbati in the dance studio and 
giving lectures.  Dr. Weber co-authored with her the essay, “How Deep 
and Broad are the Laws of Emergence” and created several classes with 
Sgorbati that they taught at Bennington College.   Her work with all three 
scientists inspired research that resulted in the creation of two 
movement forms, a process initially supported by a grant from the 
Jerome Robbins Foundation.  

Susan’s forms were performed by a company of professional 
dancers and musicians on a 2005-2006 national tour that also featured 
panel discussions and conversations with scientists. The tour was funded 
by the Creation Fund of the National Performance Network. The Creation 
Fund is sponsored by the Doris Duke Charitable Foundation, the Ford 
Foundation, Altria, and the National Endowment for the Arts. The tour 
was also sponsored by the Flynn Center for the Performing Arts, the 
Bumper Foundation and Bennington College. Not only was the work 
critically acclaimed by artists and dance critics, but Susan discovered that 
the scientists were genuinely interested in the work and responded to the 
performances with excitement, questions and interest in future 
collaborations. 
 
An Aesthetic Idea, A Scientific Idea 
        In the context of this project, improvisation is understood to mean 
the spontaneous creation of integrated sound, movement and 
cinematography by a filmmaker and performers who are adapting to 
internal and external stimuli, impulses and interactions. Ordinarily, we 
think of order and form as externally imposed, composed or directed. In 
this case, however, new kinds of order emerge, not because they are 
preconceived or designed, but because they are the products of dynamic, 
self-organizing systems operating in open-ended environments. 

The science behind emergence and self-organization (see 
Attachment B) resonates with improvisation in dance and other arts. 
Common themes can be observed in both fields of endeavor: Emergence 
is a property that arises out of self-organizing ensembles. Movement is an 
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essential component of the self-organization. Constraints are necessary 
as are boundaries of time and space. Structuring principles dictate the 
type and nature of the emergence; they are found in a unique ordering 
that is a relationship between integration and differentiation. These 
shared observations led Sgorbati to speculate that there are deep, 
structuring principles that underlie a vast range of phenomena, producing 
similar evolving patterns in different environments: dancers collecting, 
birds flocking, visual representations of neuronal networks.  

Artists and scientists have their own languages to describe the 
concept of emergence. Do the movement patterns of the dancers, the 
birds, and the neurons have anything in common? Does a dialogue 
between artists and scientists have something to contribute to their own 
communities as well as the culture at large? Yaneer Bar-Yam, in his book 
Dynamics of Complex Systems maintains that “…all scientific endeavor is 
based, to a greater or lesser degree, on the existence of universality, 
which manifests itself in diverse ways” (Bar-Yam 1997, 1). Might there be 
universal principles contained in the concept of emergence that could 
shed light on structuring principles for many disciplines? 

Of course, artists are not molecules. However, unlike molecules, 
dancers and musicians can relate their subjective experience during the 
process of emergent complexity. They are aware of what signals are 
effective in self-organizing structuring processes, and can reflect on 
multi-level attention spans that participate in these structuring processes. 
We believe conversations between artists and scientists about emergence 
are important, and that a general theory, of value across disciplines, may 
be possible. 
Key Concepts 
        At the center of this project is an interest in higher-order structures 
in complex systems that reveal themselves in scientific and aesthetic 
observations. Complex systems dynamics provides a language with which 
to consider and discuss our experiences and the emergence of new 
aesthetic forms. Our exploration of these subjects is based upon the 
following type of pattern unfolding over time: 
 

individuals> self-organization> ensemble> emergence> complex system 
 

This modality is based on the aesthetic idea that important 
concepts such as agency, movement, embeddedness, memory, topology, 
and complexity arise in dancers and musicians in an improvisational 
system. Through a series of experiments with professional dancers and 
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musicians based on simple rules and constraints, these key concepts were 
formulated as a result of observations. They are further defined in 
Attachment C. 

 
Emergent Improvisation and Film:  Why It is Important  

Both critical feedback from diverse audiences as well as dialogues 
with artists and scientists suggest that film is a compelling medium in 
which to express these ideas. To our knowledge, up until now, no film has 
yet experimented with these structuring principles.  Elliot Caplan is a 
distinguished filmmaker who collaborated with Merce Cunningham and 
John Cage in the production of major films and recently documented a 
choreographer’s process for American Ballet Theatre.  He is the Artistic 
Director of the Center for the Moving Image at The University at Buffalo.  
In 1998, he founded Picture Start Films.   As revealed in his beautiful, 
elegant work,  “Beach Birds for Camera,” he is an especially sensitive and 
accomplished filmmaker who has a real sensibility for the intricacies of 
gesture and their relationship to the natural world. To now apply these 
ideas to the structuring of a film is an exciting challenge.   

It is possible through the making of this film to understand more 
about complex systems dynamics and how that process might apply to 
filmmaking.  Since film is a time-based medium along with music and 
dance, beginning with initial conditions for the camera and seeing how the 
complexity builds, can be an important structuring principle in revealing 
the work. The forms will be embedded within each other, creating a 
sensual experience as well as an intellectual and a didactic one.   
 
Concluding Note 

“The emerging sciences of complexity begin to suggest that the order 
is not all accidental, that vast veins of spontaneous order lie at hand. 
Laws of complexity spontaneously generate much of the order of the 
natural world. It is only then that selection comes into play, further 
molding and refining…How does selection work on systems that 
already generate spontaneous order?...Life and its evolution have 
always depended on the mutual embrace of spontaneous order and 
selection’s crafting of that order. We need to paint a new picture.” 
(Kauffman 1995, 8-9). 

 
It is exactly that “new picture” that we aim to paint with this 
film. 



PROJECT TIMETABLE 
 

BEGINNING IN SPRING 2010 
 
Filming and Research  
Elliot Caplan and Susan Sgorbati will convene with twelve dancers for two 
full-day filming sessions and one week-long summer filming session. A 
series of experiments in both the Complex Unison form and the Memory 
Form will be created. 
 
Research will include gathering of information/imagery and creating a 
database on evolutionary complex systems, emergent improvisation and 
emergent structuring (definitions of self-organization, emergence and 
complexity).   
 
One week in California and Canada will be spent interviewing Dr.Gerald 
Edelman at NSI, Dr.Bruce Weber, recently retired and now in Claremont, 
California and Dr.Stuart Kauffman at University of Calgary. 
 
Elliot Caplan and Susan Sgorbati will review film experiments to determine 
how future filming will be structured.  New filming techniques will be 
reviewed and evaluated.  Discussions and workshops will be planned to 
show film experiments at several colleges (Middlebury College, Bennington 
College and University at Buffalo) for dialogue and feedback from other 
artists, dancers and scientists.  

 
Filming and Feedback 
More filming sessions will occur with dancers based on previous 
experiments. Film will be completed and edited.  Feedback from artists, 
dancers, scientists, and the Jerome Robbins Foundation will occur. Several 
workshop showings and discussions will happen at Bennington College, 
Middlebury College, Williams College, MIT and University of Buffalo. Work 
on sound score. Programming for venues to show films, production 
elements for performances, exhibits and panel discussions. 
 
 Distribution 
Film will be distributed associated with performances, exhibits and panel 
discussions. There will be a national tour of colleges and universities (see 
above as well as Sarah Lawrence, Franklin and Marshall College, University 
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of Vermont, Columbia College, and University of Iowa.  Showings will occur 
in scientific venues such as the theater at The Neurosciences Institute in 
California, New England Complex Systems Institute in Boston, and for 
scientists at the Department of Biotechnology and Informatics at 
University of Calgary.  Showings will also appear in artistic venues such as 
the Lincoln Center Performing Arts Library series, and artistic movie 
houses such as the Williamstown Theater and Film Festival at Images 
Theater.  
 
Finally, these showings may lead to a publication, a photography exhibit 
and a series of performances resulting from the research generated by 
the film process. 


