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1969

The Whole Earth Catalog hits its groove.





1971

Heinz von Foerster vets Laws of Form 
in the Last Whole Earth Catalog. 



Last Whole Earth Catalog 
(June, 1971), p.12—detail:

. . . Laws are not descriptions, they 
are commands, injunctions: “Do!” 
Thus, the first constructive 
proposition in this book (page 3) is 
the injunction: “Draw a distinction!” 
an exhortation to perform the 
primordial creative act.

After this, practically everything 
else follows smoothly: a rigorous 
foundation of arithmetic, of algebra, 
of logic, of a calculus of indications, 
intentions, and desires; a rigorous 
development of laws of form, may 
they be of logical relations, of 
descriptions of the universe by 
physicists and cosmologists, or of 
functions of the nervous system 
which generates descriptions of the 
universe of which it is a part. . . .

— Heinz von Foerster



1974

Von Foerster boosts Whole Earth Catalog spinoff 
CoEvolution Quarterly with a “Catalog of 

Undiscoverable Objects.”



CoEvolution Quarterly 2 (Summer 1974)



1974

Von Foerster vets the English-language debut of the 
concept of autopoiesis with Francisco Varela as lead author.
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1975

Von Foerster then vets Francisco Varela’s paper 
extending Laws of Form with the addition of a 
mark of autonomy or “self-cross” to formalize 
the capacity of Spencer-Brown’s calculus to 
operationalize self-reference.



“Heinz was again instrumental in making my calculus of self-reference 
quickly accepted and disseminated, when I was stranded in Costa Rica 
after escaping Pinochet's Chile.”  

—Varela, “Heinz von Foerster, the Scientist, the Man,” Stanford Electronic 
Humanities Review 4:2 (1995)





Varela’s extension of Spencer-Brown’s calculus of indications 
implicitly links the form of autonomy, through the concept of 
self-reference, to the operation of autopoiesis. This is a literal 
example of the “biological computation” sponsored by von 
Foerster’s Biological Computer Lab (BCL).



▪ from Varela, “A Calculus for Self-Reference” p.22:

p.7:



1975

CoEvolution Quarterly publishes Margulis and Lovelock’s
“The Atmosphere as Circulatory System of the Biosphere:
The Gaia Hypothesis.” Their explorations begin from the
concept of the biosphere as a “biological cybernetic system.”



Artist: Laszlo Meszoly



▪ from Lynn Margulis and James E. Lovelock, “The Atmosphere as Circulatory 
System of the Biosphere: The Gaia Hypothesis” CQ 6 (Summer 1975): 32-33.



1976

CoEvolution Quarterly publishes a lengthy interview with 
Francisco Varela, “On Observing Natural Systems.” 



CQ 10 (Summer 1976)



1976

That fall Varela is invited to a symposium hosted by 
CoEvolution Quarterly’s Stewart Brand and Gregory 
Bateson and also agended by Heinz von Foerster, Gordon 
Pask, Mary Catherine Bateson, and Terry Winograd.



CQ 11 (Fall 1976)



1976

At that meeting Varela presents “Not One, Not
Two,” a tour de force rethinking dialectics
along second-order lines as “Star Cybernetics.”



CQ 11 (Fall 1976), p.62:



In this paper, Varela describes a crucial shift out of
Hegelian dialectics as a move from asymmetry
focused on antithetical opposites to self-reference
focused on emergence and imbrication.



Francisco Varela, “Not One, 
Not Two: Position Paper for the 
Mind-Body Conference,”
CQ 11 (Fall 1976)



1978

Lindisfarne Association founder William Irwin Thompson 
takes the podium at the Whole Earth Jamboree celebrating 

the 10th anniversary of the Whole Earth Catalog. 



CQ 20
(Winter
1978)



1978-79

Varela becomes the second Lindisfarne Fellow-in-Residence
(Bateson is the first), residing at the Manhagan campus
while completing Principles of Biological Autonomy.



Varela at Lindisfarne



1981

Varela co-organizes the 1981 Lindisfarne Fellows Conference
on the theme “Biology and the New Image of Humanity.”
Agendees include Heinz von Foerster, Humberto Maturana,
Lynn Margulis, and James Lovelock.



Heinz von Foerster and Francisco Varela at the 1981 Lindisfarne Fellows meeting, 
Wheelwright Center, Green Gulch Farm Zen Center



1981, 1988

The inventors of autopoiesis Maturana and Varela encounter the 
developers of the Gaia hypothesis Lovelock and Margulis at two 
Lindisfarne Fellows meetings that lead to two volumes of essays.



Lindisfarne Press, 1987 



Lindisfarne Press, 1991



In the transcript of the “General Symposium” held 
at the end of the 1988 meeting in Perugia, Italy, 
Varela reconceived the Gaian system as “a fully 
autonomous system . . . whose fundamental 
organization corresponds to operational closure.” 



“The quality we see in Gaia as 
being living-like, to me is the 
fact that it is a fully autonomous 
system . . . whose fundamental 
organization corresponds to 
operational closure . . . a form, if 
you like, of fully self-referential 
network constitution that 
specifies its own identity. . . . 
Autonomy, in the sense of full 
operational closure, is the best 
way of describing that living-
like quality of Gaia.”

▪ Francisco Varela, from “From Biology to 
Cognitive Science: General Symposium on the 
Cultural Implications of the Idea of Emergence 
in the Fields of Biology, Cognitive Science, and 
Philosophy,” in Thompson, ed., Gaia 2: 
Emergence, The New Science of Becoming (1991):

Lynn Margulis and Francisco Varela in Italy



1990

Lynn Margulis extends the concept of autopoiesis 
from cellular dynamics to planetary dynamics.



Whereas the smallest 
recognizable autopoietic entity 
in today’s biota is a tiny 
bacterial cell, the largest is 
Gaia, the organismal-
environmental regulatory 
system at the Earth’s surface. 
—Lynn Margulis, “Kingdom 
Animalia” (1990)

Cells and Gaia display a 
general property of autopoietic 
entities: as their surroundings 
change unpredictably, they 
maintain their structural 
integrity and internal 
organization, at the expense of 
solar energy, by remaking and 
interchanging their parts. —
Lynn Margulis, “Big Trouble in 
Biology” (1990)

University of Minnesota Press, 2020


