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F O R E W O R D

I have read this volume with great interest, and I have learned a good 

deal from it. As I see it, the work has two main objectives. One is to bring 

together a considerable body of fairly recent literature which has not been 

brought together before and to show that, behind a good deal of diversity, 

there are a great many common facets. The core of this literature is a 

body of work which comes mainly from those associated with the Society 

for General Systems Research, which recently celebrated its twenty-fifth 

anniversary. The names of Boulding, Gerard, Laszlo, Piatt, Rapoport, and 

von Bertalanffy are particularly associated with this group. Then there is a 

group of writers who might be described as forerunners or “fellow thinkers” 

of the general systems group -  Bateson, Dobzhansky, Prigogine, Schrodinger, 

L.L. Whyte, and Norbert Wiener. Then there is a group of writers who might 

be called "creative eccentrics” -  Frazer, Koestler, Maslow, Jaynes, and others. 

The author gives a clear, sympathetic account of the work of these and 

other writers, and shows convincingly that this is a body of literature that 

has perhaps a somewhat eccentric and even dubious penumbra, but which 

nevertheless represents an important movement in the course of the last 

generation which is not usually recognized as such. To show this is a real con

tribution to the history of thought.

The author, however, has gone beyond this historical task to develop 

a synthesis of his own, which is largely taxonomic in nature. It is a brave 

effort, imaginative and far ranging. If I have doubts about it, it is because 

I have considerable doubts about any taxonomic scheme, for such always run 

into the temptation of imposing an order on the universe which may not 

really be there. However, as a taxonomic scheme it is certainly defensible 

and interesting, and adds to the value of the work. Even if the attempt at a 

grand synthesis is overambitious, I have no doubt that it will stimulate a 

good deal of thinking and research and that human knowledge will be ad

vanced by it. This is a work both to be enjoyed and to be taken seriously.

K EN N ET H  E. BO U LD ING

Distinguished Professor of Economics 
Emeritus

Institute of Behavioral Science
University of Colorado
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P R E F A C E  a n d  A C K N O W L E D G E M E N T S

In April, 1965, I headed a committee which shut down the University of New Hampshire for 

three days. With most classes canceled, students flocked to hear speeches and panels and to parti

cipate in discussion groups. After several years of campus confrontations, students and faculty had 

now disrupted the normal university routine once again — but this time, with the enthusiastic 

backing of the administration, to consider “The Transformation of American Democracy.”

Speakers for the symposium, aimed at “challenging old shibboleths and exploring some hopes 

and perplexities of our changing demoncracy,” included Samuel Huntington on the role of the 

military, Paul Weiss on law and values, Adolf Berle on the corporate economy, Richard Schreiber 

on the impact of genetic research, Harold Taylor on education, and Herman Kahn on the problems 

posed by military technology. Most exciting for me was the keynote address by Kenneth Boulding 

on “The Meaning of the Twentieth Century” — it had been Boulding’s book by that title which 

had given birth in my mind to the symposium idea, and his vision of the “big picture” seemed 

electrifying but friendly. Holonomy began there, 15 years ago.

It would be many years before I would discover that Boulding was a founding father of 

modern general systems theory, and more years still before I submitted my work to his scrutiny. 

Kenneth Boulding represents the many mentors-at-a-distance that peopled my imagination and gave 

me role models and the courage to stretch the boundaries of convention. Another important figure 

for me in this respect — and an occasional correspondent — has been Arthur Koestler; where 

Boulding straddles the “two cultures” as a humanist-in-the-scientist, Koestler is the even rarer scien- 

tist-in-the-humanist.

Two of my symposium co-conspiritors — Peter Sylvester and Erwin Jaffe — had the often

tiring and sometimes thankless task of being the dirty-diapers-and-midnight-crises mentors-on-the-spot

when my need was the greatest. Erwin, in particular — and Marianne, who found me deaf but not

dumb — helped me discover my own path and challenges, gave me guidance and love, and pointed

me toward my quest to understand self and society. We remain close friends still.
♦

When, more than a decade later, I was finally ready to sit down and make sense of what I 

had learned, I did so in the context of an innovative but rigorous non-campus doctoral program
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with the Humanistic Psychology Institute whose president, Donald Polkinghorne, was my advisor arid 

the chair of my thesis committee. Don gave me both room and rules, encouragement and criticism, 

and — combined with the extremely helpful comments of Stanley Krippner, another committee 

member — channeled my energy and insights into a respectable doctoral presentation. Marcia Salner, 

another HPI faculty member, went far beyond the call of duty in carefully working through my 

dissertation in anticipation of its publication. Shortly thereafter, Bela Banathy of Far West Labora

tories, an old acquaintance and new friend, introduced me to the publisher and thereby made the 

final connection which now brings Holoriomy into public view.

O f the numerous friends whose ideas and patience I have used and abused over the past few 

years, Bob McAndrews and Robin King are particularly important colleagues who entered into my 

private world of human systems theory even as I was creating it. O f my family, whose patience 

and support shone brightly during dark days of endless research and writing, I am especially en- 

debted to my mother, who was always there when needed.

“Last and most importantly” seems a feeble way to express the inseparableness of rny life 

and work from that of my friend, lover, colleague, and spouse — Jessica Lipnack — without whom 

there surely would be no Holonomy. Her skill as a writer, sharpness as a critic, profundity as a 

thinker, and thoughtfulness as a mate are infused throughout the book.

I have dedicated Holonomy to my grandparents, James and Edith Rogers, out of respect for 

the past and a recognition of all my human forebears. I have written Holonomy for my daughters 

— Miranda and Eliza, not yet born when I began this book — and all the other children who will 

live the future I help create.

J.S.S.

West Newton, Massachusetts 

November, 1980
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Chapter 1

W O R L D  V I E W S

Holonomy is about world views. It is about what world views are as mental phenomena, as con

ceptual lenses, as images of inner landscapes. It is about what world views are as perspectives, as 

natural frames of reference which limit what is knowable and shape what is known. In particular, 

Holonomy is about the world views of human beings, about the nature and origin of human conscious

ness.

Holonomy is about minds and systems. It is about a perspective on the human mind which opens 

it to scientific investigation without reducing the description of its unique qualities to mechanical or 

biological metaphors. It is about principles which are common to both minds and systems, principles 

which together characterize an underlying pattern of evolution. Evolution is our heritage, our experi

ence, and our future.

Human world views are generational. We are all born into a social world, and each population 

group (cohort) shares a common set of global experiences. I was born in 1944. The world was at war 

and in the next year the mushroom cloud rose above Hiroshima. An unusually large number of other 

people were also born in America during this period.

I was educated in the 1950s and 1960s. I began higher education in 1961 at Dartmouth studying 

physics and skiing and ended in 1969 at Oxford studying philosophy and draft resistance. The intellec

tual reflection of my own reactive feelings and behaviors of that era was an intense desire for a con

ceptual revolution— to establish a positive foundation for action which would be healthful for the 

planet as a whole. I worked feverishly on such a theory for a year, but neither I nor Oxford was 

ready for this project.

Over the next decade, I recognized in many writers the sorts of insights and approaches that I 

had struggled to express in my own jargon. Gradually, I began building a background and library re

lated to this long-term quest for a general theory which would eventually return to questions about 

governments and individuals, global responsibilities and daily decisions. Modern scientific metaphysics,

I discovered, was called “general systems theory.”

I soon became aware that the most consistent weakness in general theories, and also my own 

weakness, lay in understanding how “soft” humanistic and moral considerations related to “hard”
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concepts of systems and science. Although systems theorists express deep interest in how general 

theories might apply to people, in our daily and global predicaments, there nevertheless seemed to be 

considerable confusion about how “being human” actually fits into the universal scheme of things. A  

strong part of my motivation in resuming doctoral study in the late 1970s at the Humanistic 

Psychology Institute was to make the human question central for me; my prior interest in systems 

formed around that concern. My general goal became the effort to develop a “human systems theory.”

Holonomy is not about the need for a “conceptual revolution.” In my world view, that need is 

a given, as tangible to me as my young daughter’s request for “juice.” In my world view, such a revo

lution is already well underway. Indeed, our time seems to be a confluence of many cycles and chan

ges, some possibly momentous on a large evolutionary scale. I seek to understand the pattern of this 

change, to make the pattern visible, coherent, and expressible. I seek to understand myself historically 

as a product of evolution on this planet, and I seek to understand myself as a carrier of evolution— as 

an active agent of the future. I do not wish to argue about the need for new perspectives: I wish to 
offer one.

Holonomy is a contribution to the multidisciplinary field of “Human Sciences.” Human sciences 

expands the traditional domains of natural science by explicitly including the study of uniquely human 

phenomena. The term “human science” orients this discipline to the historical gap between science and 

the humanities. “Human” and “science” together imply a belief in the fundamental continuity of 

natural phenomena and consciousness. The term also suggests that there is an underlying unity to the 

many forms of human knowledge, that scientific knowing is human knowing.

To some, a “human science” is virtually a contradiction in terms, a combination of incompatible 

perspectives, methods, and definitions of reality. To me, the term represents complements, the commit

ment to both the value concerns of humanism and the truth-seeking of science. Perhaps more impor

tantly, the term itself implies the acceptance of ambiguity, of the high level of uncertainty associated 

with human sciences. Ambiguity is as natural to the world as determinism.

By stressing the term “human,” the new discipline may be described as concerned with the dis

tinct qualities of “being human,” qualities which are not reducible to physical and biological explana

tions. Stressing the term “science,” however, reflects a commitment to relate the study of human 

qualities to the method and content of the other natural sciences. Human science affirms both the 

emergent nature of human consciousness and its compatibility with a general scientific paradigm. 

Human science requires a theory which integrates and clarifies the place of human nature within the 
broader scheme of nature and natural science.

The human systems theory called Holonomy is both inclusive and evolutionary. It is a type of 

general systems theory, integrating physical and organic systems theory with the emergent features of 

human theory. Although this systems theory is comprehensive, it is not dogmatic. All systems theories
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represent conceptual perspectives world views in jnsl Ihc sense that .til scientific theories are pers- 

pectival. The systems philosopher Ervin Las/lo (1972a) writes:

General systems theories are one species of "world hypothesis”. . . hypotheses 
of this (and any other) kind arc best thought of as representations of certain 
pcrspcctival features of nature. This applies to all theories of the empirical 
world including that paradigm of modern theoretical science, physics. Even the 
most rigorous of scientific theories represents but one type of model for map
ping some of the features of the observed world in a manner that is neither 
exhaustive, unique, nor certain. Thus dogmatism is misplaced in all empirical 
inquiry, and in a general philosophical one especially, (p. 15)

Although all theory is to some degree perspectival, human systems theory must be particularly sensitive 

to the involved nature of a human point of view.

THE F IR ST  G E N E R A T IO N

As a practical matter, I have undertaken to integrate the viewpoints of general systems theory 

and humanistic psychology. These disciplines are social movements within the academic and scientific 

worlds, manifestations of a conceptual transformation rooted in the early decades of the 20th century 

and becoming visible after the Second World War. Thus, both these disciplines represent relatively new 

scientific stances but, given the accelerating pace of scientific development, there has been ample time 

for a considerable literature and body of experience to develop in each of these areas.

The “First Generation” of general systems theorists and humanistic psychologists can be sym

bolically represented by Ludwig von Bertalanffy and Abraham Maslow respectively. Both these men 

are acknowledged as important founders of the movements they represent, and both have written ex

tensively about the nature of these new disciplines. These men are also good symbols of the potential 

link between these two disciplines; they corresponded, they frequently cited one another, and they sat 

on symposia together.

Both Maslow and von Bertalanffy talked and wrote about a transformation in scientific world 

views. They were pioneers in recognizing the limits of conventional scientific approaches. Each partici

pated in formulating a positive alternative to science-as-practiced, not rejecting established approaches 

out of hand, but rather finding them narrow and in need of complementary perspectives. Theirs was an 

historical response reflecting the ongoing need of each generation to define its world view. Von 

Bertalanffy (1967) wrote:

Each historical period tries to fit together the odds and ends of its limited ex
perience in a world view, metascience, or philosophical conception which bears 
close relations with the prevailing style of scientific thinking, (p. 112)

"Spontaneity,” a concept common to’both Maslow’s and von Bertalanffy’s world views, can be 

used to describe a central premise in each of their respective theories. For von Bertalanffy, the
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primary distinction between life and nonlife is activity, an organism is not essentially passive and reac

tive, but rather spontaneously active. This is the biological basis of “perspectivism,” the recognition that 

life actively participates in how it perceives the environment, that different forms of life with different 

senses and responses have different perspectives, different world views. For Maslow, spontaneity is a 

hallmark of self-actualization, the personal goal-orientation toward the self-realization of full human 

potential. From the humanistic perspective, spontaneity reflects the compulsion of evolution from with
in, the continuous effort to unfold one’s own potentials.

The spontaneously active goal-seeking of an organism which is the cornerstone of von 

Bertalanffy’s organismic systems theory is conceptually and terminologically similar to Maslow’s idea 

of full humanness as a process of inner-directed spontaneous growth. Von Bertalanffy (1967) conten

ded that the organismic principle of active life provided “a new framework for psychological theory” 

(p. 89). For him, an organismic psychology which treats people as spontaneously creative is contrasted 
with mechanistic psychologies which have “the concept of man as robot” (p. 88).

„ B°th V°n Berta,anffy and M aslow characterized their views as contrasts and complements to 
mechanistic” sicence. They both saw their theoretical efforts as reflections of a scientific revolution, 

harbingers of an emergent paradigm in Thomas Kuhn’s (1962) sense. Maslow opens his Psychology of 
Science (1966) with a chapter on “Mechanistic and Humanistic Science.”

In this century, and especially in the last decade or two, a counter philosophy

Jistic dnehru m l ^ p r  Pmgr a °ng Withu3 considerable revolt against the mecha- 
nf mandS ^  h d of ™ an and the world- 11 m'ght be called a rediscovery 
“ i , ™ 1" arld hls hur" an opacities needs, and aspirations. These humanly based 
values are being restored to politics, to industry, to religion, and also to the psy
chological and social sciences. . . This change is part of a larger and more inclu 
nhfr nr°rCt !?uman.![tlc world Vlew. For the time being these two great philoso- 

lhe mechanistlc and the humanistic, exist simultaneously like 
some^species-wide two-party system. . . As Bertalanffy pointed out in 1949.

From von Bertalanffy’s (1967) perspective:

.. V' 7  ° f V^e rday  the so-called mechanistic universe, was a world of
thi " 1  " atu.re ,and of Physical entities moving at random. Chaos was
m!ii°ft qif0te<i- b ' " d P °f atoms- B y accident, organic compounds and even- 
tuaUy se,f-rep||cat|ng molecules appeared on the primeval earth as precursors of

evoi. ti^.aS|:f» CSS Chw°3‘C haPp,enmg when’ according to the current theory of 
L i l t -  ■ f Pr°ceeded higher forms by way of random mutations and 
S i J J "  equaHy accidental changes of environment. By another unexplain-
nf mmd and consciousness somewhere arose as an epiphenomenon
of the evolution of the nervous system, (p. 56)

Maslow helped shape the contemporary notion of “humanistic.” Von Bertalanffy helped define 

contemporary “organismic” theory. Vet Maslow (1962) repeatedly emphasizes the biological roots of 
humanness it is virtually the first basic assumption of his point of view:

We have, each of us, an essentially biologically based inner 
some degree “natural,” intrinsic, given, (p. 3)

nature, which is to
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Conversely, von Bcrtalanffy often stressed the emergent qualities of humanness and the error of re

ducing a person to biological categories. In von Bertalanffy’s (1975) view, this is not a trivial point; 

a person is not an "insane monkey.”

Man, of course, is not a purely biological phenomenon and the concept of 
man as one animal species among others, as a kind of insane monkey, has fun
damentally contributed to the bestialization of humanity in our time. (p. 123)

For both Maslow and von Bertalanffy, the categories of organismic and humanistic somewhat 

overlapped; both viewpoints included mechanism and offered alternatives to it. Von Bertalanffy 

(1967, p. 64) suggested that there were two trends in systems science, a “mechanistic” trend as repre

sented by cybernetics and operations research, and an “organismic” trend based on the model of life. 

Maslow (1966) asserts that humanistic science, or at least a science which includes humanistic perspec

tives, “ is inclusive of mechanistic science. I believe mechanistic science (which in psychology takes the 

form of behaviorism) to be not incorrect but rather too narrow and limited to serve as a general or 

comprehensive philosophy” (p. 5).

Superimposing the thoughts of Maslow and von Bertalanffy, it is readily apparent that they are 

discussing three significant scientific world views: mechanistic, organismic and humanistic. Von 

Bertalanffy states the basic premise very clearly at a symposium on “New Knowledge in Human 

Values” (1959, proceedings edited by Maslow).

The field of science. . . consists of three major levels: physical nature; organ
isms; and human behavior, individual and social. . , I do not mean that there 
are absolute discontinuities between those levels. . . What I do mean, however, : 
is that the notion of emergence is essentially correct: each higher level presents 
new features that surpass those of the lower levels. . . [there is] a difference 
between biological and specifically human values, (p. 67)

Systems theory, according to von Bertalanffy, has developed mechanistic and organismic perspec

tives; it has identified but not elaborated upon the humanistic perspective. Humanistic theory, accor

ding to Maslow, includes mechanistic perspectives and recognizes the inevitable presence of a biological 

basis to humanness. Humanistic systems theory and psychology complement and include mechanistic 

and organismic systems theory and psychology.

These questions are not merely ones of academic categories. They involve our image of ourselves 

and this, indeed, is a serious matter.

The “image of man” is not a theoretical question; it is a question of preser
vation of man as human. One need not be a mystic like Teilhard de Chardin to 
see in evolution the evolution of mind. With robot psychology and technology, 
we have partly succeeded in the reversal of the evolutionary trend.
(von Bertalanffy, 1967, p. 17)

The human mind is a product of evolution and is associated with that most complex of terrestrial 

systems — the human brain. It is not simply complexity, however, which accounts for the relatively
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underdeveloped status of the human perspective in science. There is, says Maslow (1966), a “fear of 

knowing,” a "fear of personal and social truth.”

More than any other kind of knowledge we fear knowledge of ourselves, know
ledge that might transform our self-esteem and our self-image. . . While human 
beings love knowledge and seek it -  they are curious — they also fear it.
. . . There is a gradient of fear of knowledge; the more impersonal the know
ledge, the less close to our personal concerns and to our emotions and needs, 
the less resistance to it there will be. And the closer our probings approach to 
our personal core, the more resistance there will be. (p. 16)

Vet, as von Bertalanffy (1975) writes in one of his last essays* the alternative to the goal of gras

ping the full meaning of humanness is disaster on a global scale.

A  humanistic psychology should reorient us towards man’s specific character
istics. We do not know whether such a transmutation of our values, and'a 
restatement of specifically human values is still possible in our society. But 
we know that the alternative is the increasing bestialization of man and that 
the outcome of his “scientific” conditioning towards the subhuman drives of 
aggression, blood thirst, and lust for destruction can be one of only two pos
sibilities: at best a Brave New World as described by Aldous Huxley, popu
lated by human machines conditioned at conception up to the moment when 
they, are worn out and discarded; and at worst, the atomic self-destruction of 
mankind that has exhausted its God-given heritage for the pottage of pseudo
civilization. (p. 125)

Science, according to von Bertalanffy (1967), is inherently “humanistic,” and has been so regarded by 

all its great leaders.

Moreover, unifying concepts, such as those of general systems theory, appear 
able to bridge fields traditionally subsumed under the title of science and the 
humanities, and herald syntheses without obliterating or minimizing the pro
found differences that do exist in entities of the realm of science and of the 
socio-cultural field. C  .Against I the I robotization of man, we may aspire toward

1 a humanization ot science, that is, appropriate conceptual models of reality.
I  without neglecting or denying human concerns. If this is so, science is more 

than an accumulation of facts and technological exploitation of knowledge in 
the service of the Establishment; it may still be able to present a grand view 
and to become deeply humanistic in its endeavor. If we achieve as much as 
contributing a bit toward humanization of science, we have done our share 
in the service of society and civilization, (p. 114)

TH E  T E R M  H O LO N O M Y

Holonomy is a human systems theory which utilizes the unifying concepts of general systems 

theory to bridge science and the humanities by developing a comprehensive conceptual model of real

ity which positively acknowledges the place of the human individual. The development of Holonomy 

is organized around three objectives:

(1) To develop a set of general systems concepts applicable to mechanistic, organismic, and
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humanistic world views;

(2) To construct a theory of the evolution of the human mind — consciousness; and

(3) To place consciousness within the systcms-scicntific scheme of nature.

“Holonomy” means the systematized knowledge of holons. It combines the term "ho lon” with 

the suffix “-nomy,” as in astronomy. "Ho lon” is*a word coined by Kocsllcr (1967, p. 48) to refer to 

complex entities, particularly organisms and people, which are simultaneously: (a) whole individuals 

and (b) participating parts of more encompassing wholes. “Holon” was constructed from the Greek 

word for whole,, holos, and the suffix "-on,” which connotes a part, as in proton or electron.

Koestler’s symbol for the holon is Janus, the Roman god of entrances who is usually depicted as 

having two faces, seeing inside and outside simultaneously. A  typical illustration of Janus is shown in 

Figure 1.1. Janus, who may have originally been a combination of sun and moon deities, is the god of 

beginnings; January is Janus’ month and New Year’s Day is the principal festival. As the guardian of 

gates, Janus was symbolically associated with a passageway in ancient Rome which was open in time 

of peace but closed in time of war. Holonomy is the knowledge of Janus, the wisdom of knowing the 

whole and the part, inside and outside.

■j

Janus
Janus am I. oldest of potentates.

— Longfellow

FIGURE 1.1 Janus. Koestler’s symbol for the holon, the Roman god of doorways, 
who faces inside and outside simultaneously (illustration from Herzberg, 1935).
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Koestler coined the term “holon” because he could find no acceptable word for referring to 

Janus-faced entities without the awkwardness of “subs” and ‘ supras. A  holon is a system which is 

simultaneously a subsystem and a suprasystem. As a writer, however, Koestler approached the coinage 

cautiously, quoting Ben Jonson that “a man coins not a new word without some peril; for if it hap

pens to be received, the praise is but moderate; if refused, the scorn is assured” (p. 48). The risk is 

perhaps worth it, for a well-chosen word lends dignity and power to the concept it encapsulates. 

Lancelot Law Whyte (1972), himself a careful minter of new words, quotes Shelley as saying “a single 

word may be a spark of inextinguishable thought” (p. 43).

Ralph Gerard (1958), one of the founders of the Society for General Systems Research, made 

an earlier suggestion of a term to represent whole/part entities: “orgs.” This coinage was not success

ful and Gerard (1969) later admitted that he couldn’t “sell anybody else on it” (p. 228). In Whyte’s 

opinion (1973, p. 282), for example, Koestler’s “holon” is preferable to Gerard’s “org,” the former 

being more conceptually powerful and aesthetically pleasing.

A  decade after his original suggestion, Koestler (1978) reported in his book Janus, that the term 

holon seems to have filled a genuine need and was cropping up in the scientific literature from biology 

to communications theory. Koestler cited a distinguished French biologist who used the term and con

cept extensively, with a footnote explaining that the author believed that the word “ holon” originated 

with Koestler. Koestler remarks that "new words are like parvenus: once their origin is forgotten, they 

have made it” (p. 34), and thereby fulfilling Jonson’s prophecy of small praise.

While the word holon was boldly put forth, apparently filling a terminological need, an appro

priate word for a succession o f holons remains to be established. The word “hierarchy has been gen

erally used by systems theorists because it connotes a graded succession of levels that can be diagram

med in the branching tree image (e.g., a military command structure; cf. Figure 4.3). After introducing 

the holon, Koestler (1967) suggested that a hierarchy of holons should be called a “holarchy” but, re

membering Jonson’s warning, he chose to “spare the reader this further neologism” (p. 103).

The dictionary (Webster’s Collegiate) gives the etymology of hierarchy as a combination of 

‘hieros,’ meaning “sacred,” and ‘archos,’ meaning “to rule,” or “to lead.” A  “hierarch” is a high priest, 

and “hierarchy” means: “ (1) a system of church government by priests in graded ranks. . . [and] (3) a 

group of persons or things arranged in order of rank, grade, class, etc.”

The term “hierarchy” is certainly a powerful word, but all its connotations do not support the 

conceptions embodied in the holon. A t the Alpbach Symposium, called “Beyond Reductionism,” or

ganized by Koestler in 1968, there was considerable concern expressed that the hierarchic tree image 

of single one-way domination from apex to twigs could not adequately represent the complementary 

asymmetries found in life. While defending the term in his own Alpbach presentation, Koestler (1969) 

did admit that “hierarchy is an ugly word, loaded with ecclesiastic and military associations, and con

veys to some people a wrong impression of a rigid or authoritarian structure” (p. 193). Nevertheless, 

he maintained that inappropriate connotations could be stripped away, and that the proper definition 

of hierarchy was embodied in the scientific usage of the term. A t his own conference, called
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“Hierarchical Structures,” Whyte (1969), the historian of the hierarchy concept, seemed to echo 

Koestler’s initial judgment.

It is too late to propose alternatives such as “holarchy” (Koestler, 1967), for 
the term “hierarchy” began what I call its come-back, or entry into exact scien
tific thought, more than a hundred years ago. (p. 11)

In 1978 Koestler was still somewhat ambiguous about the terms hierarchy and holarchy. In a 

chapter entitled "The Holarchy” he writes: “encouraged by the friendly reception of the holon, I shall 

occasionally use the terms ‘holarchic’ and ‘holarchy,’ but without undue insistence” (p. 34). 

“Holarchy,” however, only includes the idea of wholes (“hoi. .”) and neglects the representation of 

parts (“. . on”). The term “holarchy" seems to imply a succession of wholes, a purely holistic perspec

tive, rather than the integration of holism and atomism achieved with the word “holon.” Ironically, a 

scientist often cited by Koestler, the neurophysiologist Paul MacLean (1969, p. 263) adapted (or mis

read) Koestler’s 1967 suggestion and subsequently described a theory of “/?o/or?archic” brain structure 

to the Alpbach participants.

Based on Koestler’s own coinage, I suggest, with MacLean, that the most appropriate term to 

substitute for hierarchy is “holonarchy.” In this study, holonarchy will mean a succession of holons, a 

level structure with opposing dynamics of wholeness and partness represented at each level.

Holonarchy need not be seen as a neologism, but an extension of a word already coined and ac

cepted. The word holon is an accurate and creative representative of a substantial new scientific 

philosophy, and I shall use it as the root word in a family of terms -  called “holonomy.” In this way, 

considerable terminological flexibility is achieved with a minimum of new jargon. Given the literature 

associated with the concept, however, the word "hierarchy” will appear repeatedly in this book and 

it will mean a holonarchic level structure, except where noted otherwise.
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Chapter 2

H U M A N  S Y S T E M S  T H E O R Y

The definitions of general systems theory (GST) have been as varied as the people who have for

mulated this world view. Von Bertalanffy (1968), a biologist, is credited with originating the expres

sion “general system theory,” by which he meant “the formulation and derivation of those principles 

which are valid for ‘systems’ in general” (p. 32). (Von Bertalanffy preferred the singular form of 

“system” theory, but it is much more widely used in the plural form; e.g., the Society for General 

Systems Research.) Kenneth Boulding (1973), an economist whose contact with von Bertalanffy was an 

important catalytic contribution to the systems movement, characterized GST as “not so much a 

body of doctrine as it is a point of view or even an intellectual value orientation. . . towards the con

ceptual unity of knowledge” (p. 951). Anatol Rapoport (T968), a mathematician and psychologist, 

perceived GST as “reestablishing holistic approaches to knowledge without abandoning scientific 

rigor” (p. xxi).

Von Bertalanffy, Boulding, Rapoport, and the physiologist Gerard conceived the Society for 

General Systems Research (SGSR) in 1954 over lunch at the Center for Advanced Study in the 

Behavioral Sciences, in Palo Alto (von Bertalanffy, 1968, p. 14; Boulding, 1977, p.'2). A  “general 

system” was defined in the original SG SR  manifesto as “any theoretical system of interest to more 

than one discipline” (Boulding, 1972, p. 80).

In the early writings of the founders, there was an assumption that GST would eventually be 

expressed as a purely deductive system. Von Bertalanffy (1968, pp. 54-66), for example, originally 

defined a system in 1945 as a set of simultaneous differential equations, and used exponential, logistic, 

and allometric growth equations to illustrate systemic isomorphisms. Systems theorists have expressed 

tremendous respect for mathematics as a symbolic system and almost reverence for its versatility and 

precision of representation. The dream of Leibnitz for a “universal calculus,” was common to both 

von Bertalanffy (1968, p. 11) and the cybernetician Norbert Wiener (1948, p. 12).

While the empiricist and experimentalist von Bertalanffy (1968) originally proposed general sys

tems theory as a (potentially) “logico-mathematical” discipline (p. 37), the mathematician and psycho

logist Rapoport (1970) has often described GST as a melding of math and intuition, of “hard” and 

“soft” techniques. Rapoport defines these two approaches to GST by hard and soft definitions of a 

system. A  hard definition permits an unambiguous identification of the thing defined, while “a soft 

definition provides only an intuitive understanding of the thing defined” (1970, p. 17).

A  system, according to Rapoport’s hard definition, is:

A  portion of the world which at a given time can be characterized by a given
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state, together with a set of rules that permit the deduction of the state from 
partial information. The state of a system (in its hard sense) is a set of values 
of certain variable quantities at the moment of time in question, (p. 17) .

When a theory and system are considered in this hard sense, "then a theory of a system is a math

ematical model of it” (p. 18). Where the hard definition of systems is applicable and mathematical 

construction possible, the resulting general theory is extremely powerful and clearly scientific.

However, writes Rapoport, "only a limited class of objects or phenomena can be described as 

systems in the rigorous sense of the term” (p. 22). In addressing the SG SR  in 1976, he said.

We find. . . that what is the source of power in the mathematical approach to 
general systems theory is also the source of its overriding weakness. This is be
cause the singling out of the relevant entities and the specification of the re
lations among them can be done only in very special cases. An attempt to do 
so in the most common manifestation of a system inevitably fails. I am refer
ring to the class of systems called living organisms, (p. 12)

If organisms cannot be encompassed by a rigorous systems definition, then presumably levels of organ

ization more complex than organisms (e.g., groups of organisms, human consciousness) would be even 

less amenable to exclusively formal approaches.

Rapoport’s (1970) soft definition of a system, an intuitive approach, applies to a much wider 

class of systems than does the hard definition.

A  system is a portion of the world that is perceived as a unit and that is able 
to maintain its “identity” in spite of changes going on in it. (p. 22)

Rapoport suggests that this definition applies to both material systems — such as organisms, ecological 

systems, nations, and institutions -  and to nonmaterial systems such as languages. Systems, in the 

sense defined above, are perceived directly, holistically; “each of these wholes presents itself naturally, 

because we perceive it as such. We recognize an organism, individual, a nation; and we assume that in 

proper circumstances it acts as a whole” (1968, p. xvii).

Exact analytical modeling and approximate synthetic modeling are the extremes of systems epis

temology. Although the effort to establish the role of intuition in science has led to some overemphasis 

of holism, “ the holistic approach need not supplant the analytic. It should complement it (1976, 

p. 14). A  human systems science must necessarily utilize a soft definition of systems, but is must also 

endeavor to apply formal constructions wherever possible. While the recognition of meaningful wholes 

is paramount, the obligation to render the description and systematization of wholes in as rigorous 

manner as possible is what makes the effort scientific. Rapoport (1968) writes:

The system approach to the study of man can be appreciated as an effort to 
restore meaning (in terms of intuitively grasped understanding of wholes) while 
adhering to the principles of disciplined generalizations and rigorous deduction.
It is, in short, an attempt to make the study of man both scientific and mean
ingful. (p. xxii)
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Mathematical and intuitive approaches to G ST  are reflected in two types of systemic method -  

isomorphism and analogy -  which constitute the “classical” suggestions for systemic methodology 

(cf. von Bertaianffy, 1968, pp. 80-84). Isomorphism refers to a formal mathematical identity of some 

common characteristics in otherwise unlike entities, such as the application of growth equations to 

the development of crystals, frogs, and cable television subscriptions. Similarly, analogy essentially 

refers to the recognition of sameness among differences,- but presents the perception as a verbal rather 

than a mathematical model.

Initially, only isomorphisms were deemed worthy of serious attention, since only mathematically 

acceptable formulations could contribute to the idealized deductive structure of a mature systems 

science. Von Bertaianffy (1968) wrote in 1945 that “analogies are superficial similarities of phenom

ena” (p. 84). But as the limits to analysis and mathematics became more convincingly described, the 

status of analogy and verbal models began to grow. In 1968, von Bertaianffy wrote:

A  verbal model is better than no model at all, or a model which, because it 
can be formulated mathematically, is forcibly imposed upon and falsifies 
reality. . . Models in ordinary language therefore have their place in systems 
theory. The system idea retains its value even where it cannot be formulated 
mathematically, or remains a “guiding idea” rather than being a mathematical 
construct, (p. 24)

An important approach to more rigorous analogies is through classification. We classify all the 

time: making distinctions, sorting things out, grouping things together, and deciding priorities are 

everyday expressions of using classification to help us understand and cope with life. A t home and in 

our professions, we seek to simplify situations, find the gaps in our knowledge, identify important 

relationships and otherwise arrange, image, and model our reality. The recurring systems exercise, 

beginning with Boulding’s inaugural SG SR  address in 1956, has been to classify all phenomena in a 

holonarchy of natural systems.

The classification aspects of systems methodology have been emphasized over the years primarily 

by Rapoport, who asserts generally that “the explanatory appeal of a theory may be independent of 

its predictive power” (1970, p. 16), and that “the desire for understanding need not be welded to the 

desire for control” (1972, p. 19). Analytical, mathematical approaches tend to be quantitative in 

nature and their logical substructure suggests prediction and control as consequences of understanding. 

Classification, on the other hand, is essentially qualitative in nature and “perhaps more fundamental 

(because it is more elementary) than measurement" (1969, p. 180). Hence, selective perception and 

classification precedes measurement. Thus, according to Rapoport, the content of G ST  is fruitful 

analogies, and “the task of G ST  appears to be that of creating theoretically fruitful taxonomies of 

systems” (1972, p. 28). /

The basic task of classification is the selection of relevant variables, recognizing and abstractinj 

those primary properties by which something may be usefully understood (Rapoport, 1969, p. 185) 

All data-gathering presupposes the appropriate selection and classification of variables, a task mostly 

subconsciously performed for relatively simple and deterministic entities. For wholes, however, the 
recognition of “global variables,” that is, variables associated with the totality of a system, means the.
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selection of a few key parameters out of a bewildering array of characteristics, a formidable problem 

for human theory.

Taxonomy means “a science of classification.” The Greek roots are taxis, meaning “arrange

ment,” and nomos, meaning “law.” The term taxonomy implies an approach to classification which is 

not arbitrary but based on perceived principles of nature. For example, the idea of emergent levels may 

be such a law-like taxonomic principle — the concept of levels structures the classification of systems 

by subsystems and suprasystems, but levels are also considered a natural principle of evolution. Tax

onomies are explicitly conceptual artifacts, abstractions which represent the “real world,” and, in their 

developed form, may be considered “conceptual theories.” Such theories are of particular importance 

in the human sciences. Rapoport (1969) suggests that “ ‘conceptual theories’ may be viewed as the 

specific observational technology of the social sciences” (p. 181). Taxonomies are “conceptual lenses.”

In short, Rapoport presents a picture of GST as an integration of two complementary approaches, 

rational and intuitive perspectives. The rational approach is reflected in preferences for mathematical 

language, analytical methods, measured entities, and patterns expressed as laws and isomorphisms. The 

intuitive approach is reflected in preferences for verbal language, holistic methods, selected relation

ships, and patterns expressed as taxonomies and analogies. Mechanistic systems theories, such as cyber

netics and game theory, are generally expressed in mathematical terms and utilize “hard” systems 

definitions. Humanistic systems theories are generally expressed in intuitive terms and utilize “soft” 

systems definitions. Organismic systems theories contain important aspects of both rational (mathe

matical) and intuitive (verbal) approaches.

H U M A N  SC IE N C E

The phenomenological psychologist Amedeo Giorgi (1970) begins his historical review of psy

chology as a human science with the insistence that both the terms “human” and “science” are im

portant to psychology. These are opposing positions only in a “static and univocal conception of sci

ence.” Giorgi continues: “As I see it, the solution lies precisely in extending and deepening the very 

concept of science itself so that science is not committed to only one set of philosophical presupposi

tions” (p. xi). Yet, according to Giorgi, while the aims of science are to be fulfilled, a human science 

cannot be established on the basis of the criteria of the natural sciences. As he poses the question, 

can the concepts, viewpoints, and methods of natural science be applied to the study of people or 

must a human science approach people directly and devise a unique set of scientific criteria?

Perhaps most neutrally expressed, the fundamental question raised is: Can the 
world view of the natural sciences comprehend fully and adequately the phe
nomenon of man as a person? In principle I can accept either a “yes” or “no” 
answer to this question. However, it seems that the bulk of the evidence both 
within and outside of psychology indicates a negative answer, (p. xiii)

Giorgi’s conclusion that the paradigm of natural science cannot be applied to a humanistic study 

of people was based on a mechanistic conception of science. He contrasts the brief glimpses of human

istic insight in the history of psychology with the dominant line of development which started in the
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Leipzig laboratories of Wundt. In brief, and “in essence, the approach of psychology conceived as a 

natural science is characterized as being empirical, positivistic, reductionistic, quantitative, genetic, 

deterministic, predictive, and posits the idea of independent observer” (p. 61). In the world view of 

natural science, “measurement precedes existence” (p. 65). Giorgi suggests that by choosing the res

pectability of the natural science paradigm, academic psychology inevitably picked up reductionist 

habits and in the process moved steadily away from studies of the qualities of being a person. A  “holis

tic” perspective is required, and it is apparent to Giorgi why traditional psychology does not have one.

Why holistic methods were not developed is readily understandable once it is 
obvious that psychology committed itself in the direction of the natural scien
ces. The whole strength of the natural sciences is in methods that depend upon 
analysis and reduction, and that are directed toward elemental processes and 
isolated stimuli. Thus, when psychology borrowed its fundamental concepts 
and methods from the natural sciences, it essentially borrowed techniques of 
fractionation and analysis. No holistic methods were in the natural scientific 
armamentarium... The wholesale takeover of natural scientific terms, expres
sions, methods, etc., that psychology indulged in was really the assumption of 
a whole world-view. (p. 92)

By equating natural science with the predominant mechanistic paradigm, Giorgi apparently 

missed the signs of a broader revolution in science, an alternative trend which he does perceive in psy

chology. Scientists have started to build a new scientific world view which does include holism. Indeed, 

this is general systems theory, "a  la Bertalanffy” (1967). General systems theory is an holistic natural 

science paradigm. 'According to von Bertalafiffy;

General system theory may be considered a science of “wholeness” or holistic 
entities which hitherto, that is, under the mechanistic bias, were excluded as 
unscientific, vitalistic or metaphysical. Within the framework of general system 
theory these aspects become scientifically accessible. General system theory, 
therefore, is an interdisciplinary model which needs, but also is capable of, 
scientific elaboration and consequently can be applied to concrete phenomena. 
This is its “scientific” aspect. Like every general theory or model, it also has 
its aspects as “metascience” or “natural philosophy;” that is, it influences our 
world outlook; and appears to be broader and more realistic than previous 
mechanistic philosophy, (p. 70)

Like von Bertalanffy and Maslow, Giorgi (1970) is also responding to the broad scientific revo

lution in world views, and he defends contemporary efforts to understand the paradigm shift which is 

underway, seeing such efforts as legitimate — indeed necessary — aspects of science and psychology.

During revolutionary phases, it is quite possible for scientific thinking to get 
global rather than detailed. As Kuhn himself points out, revolutions occur 
precisely because new paradigms are in the process of being established, and 
such a process must entail the turning away from details toward frames of . 
reference. Thus, there are times when scientists, as scientists, must turn away 
from detailed problems to deal with problems of a more global nature. In 
short, theorizing is a proper function of the scientist as scientist, (p. 111)

Such theorizing may appear to some psychologists as uncomfortably close to philosophy, yet it is only 

by including “philosophical knowledge as well as facts derived from other disciplines” that a human
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frame of reference can be developed. Giorgi continues:

Philosophy is precisely the discipline that is concerned with broad world-views 
and adequate frames of reference, and it is not surprising that psychology has 
been weak in precisely these areas during its phase of explicit rejection of 
philosophy, (p. 96)

It is my view that there is a world view of natural science which can comprehend fully and 

adequately the phenomenon of humanness, namely general systems theory. The question of whether 

the concepts and methods of the natural sciences can apply to humanistic concerns needs to be re

examined in light of the interdisciplinary potential of GST. This theoretical strategy can abide by the 

presuppositions of the human perspective and can be entirely consistent with the alternative pheno

menological approach which Giorgi represents. It is my belief that a systems approach to human sci

ence addresses the contemporary need for an “ integrative” or “unitary” scientific world view.

Humanistic perspectives might be informally characterized as "something more” perspectives.

The humanistic world view recognizes that being human has unique qualities which are neither purely 

biological nor purely material. Being human is “something more” than being an organism or being an 

assortment of atoms. “Something more” provides both the justification for uniquely humanistic ap

proaches to science and the goal of understanding a person on many levels simultaneously. In Giorgi’s 

view, a person is a multilevel reality, an integration of special human qualities with biological (natural) 

and physical (objective) characteristics. Giorgi (1970) explains:

Man as a person is a richer, fuller, broader, and a more comprehensive concept 
than is natural man; in fact, the latter concept is actually subsumed under the 
former in our understanding of the term. We are saying that a full and detailed 
analysis of man as a person will reveal that he is also, from another viewpoint, 
a natural man, and from still another viewpoint, an object. We mention this 
because within certain humanistic circles there is a tendency to delimit human
istic psychology only to the more peculiarly human activities of man. Our con
cept of man as a person, or the human person, is comprehensive enough to in
clude the highest forms of human activity conceivable, but it is also integrative, 
that is, it admits of certain prepersonal and objective modes of being as well. 
We are fully aware of the fact that very different attitudes on the part of in
vestigators are necessary to see man as a person as opposed to biological man 
or even objectified man, but we are also aware that, concretely, all three “real
ities” can be found in the same existing person, (p. 94)

The stance of humanistic psychology which sets human qualities off against organic and mechan

istic qualities precisely expresses the systems’ concept of emergence. Human beings indeed do have 

special qualities not reducible to levels of biological and physical order. Yet as humans, as the most 

recent level of complexity, we include all earlier levels of complexity in our own nature, and thus 

have mechanistic and organismic aspects as well as the uniquely humanistic aspects. The three-part 

division of reality into “mechanistic,” “organic,” and “human” categories, often used quite casually, 

is an underlying motif in Holonomy and I refer to it as the “M O H ” (Mechanistic/Organismic/Human- 

istic) paradigm.

Giorgi did not propose the triadic division casually. Before stating his key presuppositions for
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human science (see below), he cites the phenomenologist Maurice Merleau-Ponty:

Merleau-Ponty has elucidated the meaning of structure in another way that is 
highly relevant for psychology conceived as a human science. Merleau-Ponty 
distinguishes three orders of structure, which are not powers of being but 
what he calls “three dialectics;” they are the physical, the vital, and the human 
orders. The physical structure is an equilibrium that is achieved with respect 
to the forces of the milieu; the vital structure is a stability that is achieved for 
itself by an organism based upon needs and instincts; and the human structure 
is the third dialectic whereby “signification” is the chief means of achieving 
stability, (p. 180)

Merleau-Ponty (1967) indeed does assert that there are three orders in nature and that they represent 

successive levels of evolutionary complexity.

Quantity, order, and signification — present in the whole universe of forms — 
are nevertheless the “dominant” characteristics in matter, life, and blind res
pectively. . . Matter, life, and mind must participate unequally in the nature of 
form; they must represent different degrees of integration and, finally, must 
constitute a hierarchy in which individuality is progressively achieved, (p. 132)

Another phenomenological psychologist, Ernest Keen (1975), also implicitly acknowledges the 

emergence concept as he emphasizes the special character of a psychology which focuses on people as 

people.

The phenomenological argument is that, if we want to understand pepple, we 
must approach the task with methods and with concepts that are exclusively 
geared to that task. To the extent that modern psychology has borrowed 
methods and concepts from physics, it is limited to understanding only those 
features of man that are shared with physical objects. To the extent that it has 
borrowed methods and concepts from biology, it is limited to understanding 
those features of man that are shared with organisms in general. Phenomeno
logical psychology seeks to understand people as people, (p. 116)

Although Giorgi and Merleau-Ponty indicate the potential within the phenomenological perspective for 

a multilevel, integrative approach, systems theory may be as congenial to an exclusively humanistic, 

approach as it is to exclusively mechanistic or organismic approaches. Detailed, specialized humanistic 

. theory is a necessary part of the more comprehensive type of human theory (in Giorgi’s integrative 

sense of human, organic, and physical levels).

In fact, however, even Keen’s position is not so far from that of human systems theory. Keen, 

for example, points to the importance of recognizing both “concrete” and “abstract” spaces (e.g., the 

concrete space of a tennis court and the abstract space of all the anticipated plays) and times (e.g., the 

concrete clock-time of a few moments and the abstractly different times of “sitting on a.hot burner" 

or “sitting with a lover,” as Einstein once commented in explaining his concept of relativity). As Keen 

points out, “lived experience is neither abstract nor concrete; it is both simultaneously, already integ

rated for us” (p. 80).

The interaction between these two kinds of fields in our perceptual experience 
is not a simple one. It is not always an advantage to live what we know abstract-
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ly, for what we know abstractly is always abstracted from what appears con
cretely. Indeed, abstract conceptual knowledge always refers to concrete ex
perience, or else it has no meaning. The meaning of what we know is always 
grounded in concrete fields of our experience, which in turn are organized in
to the world toward which we are oriented, (p. 79)

Thus the problem in personal conscious life of integrating both abstract knowledge and concrete ex

perience is the same problem science has of integrating paradigms of both relational and concrete 

phenomena. In Holonomy, these phenomena are complements. Keen’s description of “lived experi

ence” (above) gives some sense of the actuality and richness of the experience/concept of complemen

tarity.

Human systems theory represents an alternative to phenomenology as a basis for human science, 

but is in no sense antagonistic to it. Rather, the phenomenological approach that directly examines 

the unique characteristics of humanness can identify key qualities which a systems theory can subse

quently try to place within a concrete natural science paradigm. For example, an important humanis

tic concept is the notion of a "self,” which Keen characterizes as follows:

There is no self that does not remember a history, for remembering a personal 
history is being a self. And there is no past without a self, without a contem
poraneous remembering, or misremembering, piecing together a thousand frag
ments within which present experience, including specific memories, makes 
sense, (p. 82)

Phenomenology points to the importance of the self and connects the concept with remembering a 

personal history. In human systems theory, such concepts can be given an evolutionary interpretation; 

i.e., that “personal histories” and the personalized " I ” are relatively recent emergents in the history of 

human consciousness. Mental phenomena, or images (such as the “self”), evolve and may in some 

meaningful sense be dated based on a wide range of correlative evidence of the effects that changes in 

consciousness have had on the external world. Inner and outer worlds are considered complementary.

As a type of systems theory, my discussion of Holonomy is permeated with systems concepts. 

Holonomy is also a type of human theory, and it is permeated with the central concern of human 

science — consciousness. Systems theory provides the conceptual form, while human theory provides 

the conceptual content.

The concern with consciousness is at the core of the humanistic world view. As Keen puts it:

Humanism has had a presence in psychology through the work of Carl Rogers, 
Gordon Allport, Rollo May, George Kelly, Clark Moustakas, Abraham Maslow, 
Sidney Jourard, and many others. A  humanistic point of view places conscious
ness at the center of the concept of man, for consciousness dominates the life 
of man more dramatically than perhaps any other organism. His behavior is 
less mechanical, less predictable, less a direct function of the environment, and 
more dependent on how he sees the world in general and his immediate situa
tion in particular, (p. 125)

More formally, Giorgi proposes three “key presuppositions for psychology conceived as a human sci

ence” (p.,184):
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(1) Fidelity to the phenomenon of man as a person,

(2) Special concern for uniquely human phenomena, and

(3) The primacy' of relationships.

Holonomy, as a human systems.theory, embodies these presuppositions. It attends to uniquely human 

phenomena by focusing on consciousness within a paradigm of evolutionary emergence. It provides for 

scientific viewpoints based on relationships as well as for scientific viewpoints based on entities. And 

Holonomy is faithful to the phenomena of a person, the creative significance of individual people in 

the unfolding of evolution.

Mechanism, Organism, and Humanism (the MOH paradigm) represent the scientific approaches to 

the three most commonly discerned levels of reality — matter, life, and consciousness. An understand

ing of this tripartite division encompasses the major characteristics of a human systems theory. The 

levels are distinct, but the divisions are not absolute, and each category can be seen as containing a 

spectrum of forms. Life, for example, can be found in a range of forms from simple cyclical cells to 

complex aging animals, with hazy boundaries of macromolecules and viruses straddling the matter/life 

cleavage and with animal mentation and unconscious processes straddling the life/consciousness cleav

age. The categories, moreover, are progressively inclusive, and each higher level subsumes the entities 

and regularities of the earlier levels; that is, organisms encompass atomic and molecular regularities, 

while humans contain and transform biological laws.

The MOH pattern purports to encompass in a single scheme the two most bedeviling dichoto

mies of Western thought, the matter/life and body/mind dualisms. The existence of these dichotomies 

is in fact testimony to the essential emergent feature of evolution. Physicalist explanations for life 

have been ultimately frustrating because the properties of life cannot be reduced to simple physical 

causes. Similarly, the properties of consciousness do not seem reducible to physical or biological ex

planations.

Whereas science has traditionally seen these transitions as great unknown or unknowable barriers, 

in the new scientific paradigm these difficulties are precisely the evidence of emergent characteristics. 

The MOH pattern — the levels of matter, life, and consciousness — will be discussed many times in the 

course of developing Holonomy. The entangled mixture of the two scientific dichotomies is the 

Gordian Knot which must be cut by a new paradigm.
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Chapter 3

T H I R D - O R D E R  T H E O R Y

Laszlo (1972a) begins his now-classic work, A n  Introduction to Systems Philosophy, with the 

statement that “the persistent theme of this study is the timeliness and the necessity for a return from 

analytic to synthetic philosophy” (p. 3). He discusses both extrinsic and intrinsic reasons why synthetic 

theory is required. Extrinsic reasons for synthesis include the fragmentation of knowledge which has re

sulted from the predominately specialized approach of scientific disciplines, a fragmentation which in 

many respects is having disastrous consequences.

If knowledge is to be gathered, and if it is to be put to use to reach predicted 
ends, the patchwork approach must be overcome. We appear to be part of an 
interconnected system of nature, and unless informed "generalists” make it 
their business to develop systematic theories of the patterns of interconnection, 
our short-range projects and limited controllabilities may lead us to our own 
destruction, (p. 4)

Another extrinsic reason for synthetic theory is to restore meaningfulness to Western culture, the 

lack of which, Laszlo suggests, is manifested in science as reductionism. Reductionism, as an exclusive 

approach, desiccates meaning by focusing on the smallest connections of a phenomena and thus misses 

the larger interconnections which may be essential for understanding. “ In short, reductionism generates 

a multiplicity of limited-range theories, each of which applies to a small domain of highly specific 

events, but says nothing about the rest” (p. 6).

Intrinsic reasons for the necessity of synthetic theory involve the basic assumptions of empirical 

science. Laszlo holds that there are two “primary presuppositions:”

(1) The world exists; and (2) The world is, at least in some respects, intelligibly 
ordered (open to rational inquiry), (p. 8)

Although all empirical scientists share these presuppositions, they are distinguished, according to Laszlo, 

by the acceptance of one or the other of two “secondary presuppositions:”

(i) The world is intelligibly ordered in special domains, and (ii) The world is 
intelligibly ordered as a whole, (p. 8)

Scientists who assume the intelligibility of limited domains have tended to regard their presuppo

sition as a given, as a “fact,” whereas the assumption of general order is considered to require demon

stration. Laszlo asserts that the burden of proof is unequally distributed and that neither can be held 

as certainly true; indeed, even the primary presupposition of a "reality” cannot be demonstrated ab

solutely. Neither special nor general theories have a privileged status (p. 9).
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Attempts at constructing general theories of the empirical world are intrinsical
ly neither better, nor worse, than attempts at producing special theories. And 
since extrinsically there are excellent reasons for championing general theories 
today, the synthesizing enterprise of the general investigator achieves not only 
validity, but also urgency, (p. 10)

All scientific disciplines, "and other disciplines dealing with aspects of the experienced world, 

build ‘models’ of their own particular area of experience” (p. 19). The two secondary presuppositions 

of science serve as the epistemological basis for distinguishing at least two levels of model construc

tion — specialized models based directly on observation and synthetic models based on specialized 

models. With this distinction, Laszlo clarifies the meaning of a general systems theory.

General systems synthesis, I suggest, is the building of models of models. Its 
procedures can be controlled and explicit, and need not be less rigorous in 
aim and expectancy than those of any empirical science. Its main area of dif
ference is given by the fact that the data of systems synthesis are theories — 
“first-order” models of the experienced world — and not experiences them
selves. (p. 19)

Laszlo’s diagram of the relationship between nature, first-order models, and second-order models 

is shown in Figure 3..1. Second-order models are considered empirical in two senses; first, they are 

directly empirical insofar as their data, first-order theories, are publically observable and verifiable; 

second, they are indirectly empirical insofar as the first-order theories describe some fundamental 

“reality” which is both specially and generally ordered. The “basic conceptual assumption [of synthe

tic modeling] is that the first-order models refer to some common underlying core termed ‘reality,’ 

and that this core is generally ordered” (p. 20).

Thus the special orders elucidated by the many empirical-level models serving 
as its data can be integrated into a second-order model exhibiting a species of 
general order. In view of the fitness of systems concepts to remain invariant 
when passing from one first-order model to another, thereby permitting the 
translation of terms and concepts as particular transformations of the invariance 
stated in the systems language, the second-order model constitutes a general 
systems theory, (p. 20)

FIGURE 3.1 General systems theory. 
Schematized relationship between reality, 
first-order science, and second-order 
science. (Laszlo, 1972a, p. 21)
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If it is accepted that the first-order theories are the data for second-order theory, then second- 

order theories constitute the conceptual data for a further level of general theory construction, a “third- 

order theory.” The suggestion that it is meaningful to recognize a third level of model construction is 

not meant to subsume or somehow include “more than” Laszlo’s concept of second-order theory.

Rather, a further differentiation of the original concept to include several levels of progressive general

ization is suggested.

A t the level of perceived reality, an implicit “zero-order” theory is manifest in the assumptions, 

categories of selection, and types of direct observation involved in the gathering of raw data. First- 

order theory, consistent with Laszlo’s definition, is the first level of model construction and is based 

directly on scientific experience. These theories are often reported as journal articles.

The data for second-order theory are the first level reports; e.g., the journal articles. Such articles com

monly include a summary of the direct evidence (zero-order theory), a conceptual framework which explains 

the data (first-order theory), and, less often, a brief suggestion as to the significance of this finding for broad

er and (occasionally) interdisciplinary theories. Second-order theory develops the interconnections between 

first-order conceptual frameworks, using observational data primarily in an illustrative, rather than proof con

text, and synthesizes the second-order insights which may appear in the'reports of the previous level.

The data for third-order theories are the conceptual frameworks of the second-order reports, in

tegrating any third-order insights that such reports might also contain. For the most part, third-order. 

data are found in books rather than articles, and the concepts represent significant portions of scientific 

reality. The task of third-order theory is to describe and integrate all the representations of general or

der into a comprehensive paradigm. There may, of course, be many different third-order theories, as 

there is a multiplicity of perspectives at all levels of inquiry, but each third-order theory is character

ized by its inclusion of the broadest possible range of natural phenomena.

The extrinsic justification for recognizing a third level of model construction is an extension of 

Laszlo’s reasoning. The fragmentation of science and the accelerating pace of accumulating empirical 

knowledge have already stimulated the development of at least one emergent level of interdisciplinary 

conceptual organization — general systems theory. Consequently, the “progressive complexification” of 

scientific knowledge suggests that a further level of theoretical integration, or differentiation of systems 

theory, will be necessary to render the major patterns of scientific knowledge comprehensible. New 

levels of systemic integration represent the "progressive simplification” needed by science to comple

ment the complexity generated by specialized investigations. In practice, the tremendous growth of 

systems and related literature in the last 25 years already represents a substantial accumulation of 

second-order theory and thus makes the construction of third-order theory feasible.

The intrinsic justification for third-order theory lies in the presupposition that nature is organized 

as a succession of levels of pattern — that there are several levels of connection. Gregory Bateson (1978) 

has elegantly propounded this idea as “the pattern which connects.” First-order connections, according 

to Bateson, refer to patterns within individual organisms, patterns which relate the various parts of an 

individual thing to one another, such as bilateral symmetry (e.g., two claws for a lobster, or two hands 

for a person). Second-order connection is revealed in comparisons between the patterns of individual
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(first-order) connections, such as comparing elephants and apes, or lobsters and people; this is a species- 

level pattern. Third is the pattern which arises from second-level comparisons, comparing the comparison 

between elephants and apes with the comparison between lobsters and people, the level of evolutionary 

comparison. Bateson writes:

The “pattern which connects” is a metapattern. It is a pattern of patterns.
It is that meta-pattern which defines the vast generalization that indeed it is 
patterns which connect, (p. 9)

Although Bateson has explicitly formulated a paradigm of successive patterns of interconnection, 

the widespread use of the levels concept in systems theory underlines the reasonableness of the postu

lation of multiple levels of discernable natural order. The MOH concept of successive emergence — 

physical, biological, and human — implies successive levels of connection as well as the appearance of 

new independent variables.

A further reason for distinguishing several levels of general theory is to clarify the roles of the 

two approaches to systems modeling: rational and intuitive. The increasing acceptability of verbally 

constructed theories in science has been due to a growing recognition of limits to strictly mathematical 

methods. It is often suggested (e.g., Rapoport) that it is the very complexity of organic and human 

phenomena which restrict mathematical applicability in practice, although not necessarily in principle. 

While complexity is certainly involved in the limits to mathematics and the resort to verbal theory, a 

distinction in principle can be made which clearly indicates the role of verbal models.

Laszlo (1972a) suggests that “systems concepts may be. . . thought about in terms of a general 

metalanguage of scientific discourse” (p. 10). Statements in systems language are statements about 

statements made in specialized scientific languages. This, writes the biolbgist Walter Pankow (1976), 

constitutes metacommunication, and metacommunication for the most part uses ordinary language.

A  statement about a statement is, for example, a metacommunication (or com
mand) about a report. Command and report are related to each other through 
a hierarchy. Meta-information, or instruction, about a logical language can only 
be given in another language which may again be logical. Generally speaking, 
meta-information is given in everyday language, (p. 18)

Any model of the world depends not only upon the nature of the world, but also upon the means of 

construction, which for a conceptual model means a dependence on language. Pankow calls language 

the “ ‘organ’ of consciousness” (p. 16). Ordinary language is used for metacommunication because of 

its capacity for self-reference, or “self-transcendence” — the ability to simultaneously present two levels 

of representation — a capacity strictly logical languages lack.

Maintaining that “the task of language is to re-create or represent a perceived world in our con

sciousness,” Pankow defines two types of language:

1. Natural languages or everyday languages are defined by their capability of 
representing not only objects, but also themselves. I call this characteristic 
“self-transcendence.” . . .A self-transcendent system I call “gestalt.” From the
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nature of self-transcendence it follows that there cannot be any two gestalt sys
tems which are absolutely identical. Therefore, gestalt systems are individuals.
By definition, all natural languages are gestalt systems. Of course not ail gestalt 
systems are gestalt languages, but they may be adequately represented by gestalt 
languages.

2. The other type of language embraces the formal languages. I define them 
by their inability to represent themselves. A  formal language cannot make any 
statement referring to itself. Russell and Godel have shown that this definition 
holds for all logical languages. Thus, we may characterize the property of non
self-transcendence as “logically isolated,” or simply “logical.” . . .All formal 
languages are also formal systems, (p. 18)

English and algebra are archetypical examples of natural and formal languages respectively. History and 

physics are looser examples of these two types of languages as applied to the phenomenal world.

According to Pankow’s definition, formal languages are limited by their conformity to Bertrand 

Russell’s theory of logical types and Kurt Godel’s demonstration that no logical system can be totally 

self-sufficient because its proof always requires some assumption from outside the system itself. Pankow 

writes:

A  logical statement which makes a metastatement about itself is by definition 
logically unresolvable or meaningless. If  in spite of that, such statements are 
made, they appear in two types, namely, self-confirmation or tautology and 
self-renunciation or paradox, (p. 19)

The theory of logical types is mentioned in later chapters because of its relevance to the concept of 

emergence and the nonreducibility of wholes. In this context it means that the logic of the relationships 

among parts cannot be extended to the logic of the global relationships of wholes. A  whole cannot be 

logically considered part of itself; it is a different logical type (e.g., a library cannot be put on a shelf 

with its books).

Natural languages, on the other hand, are self-referencing and can tolerate the ambiguity of para

dox (e.g., the world is both real for itself and constructed by me). In Pankow’s terms, both a com

mand (meta-information) and report can be expressed in the same (natural) language. Indeed, this is a 

ubiquitous characteristic of natural language.

Each statement in a natural language is always at the same time a meta-infor
mation. It is impossible to talk without at the same time talking “between the 
lines,” in other words, without interpreting what is being said. We may also 
say that for each statement there is at the same time an aspect of contents 
(information, report) and an aspect of relation (instruction, command). There
fore, each statement comprises complementary aspects. It is itself a complemen
tarity. (p. 19)

A  natural language is capable of representing several logical levels of meaning simultaneously and can be 

considered a complementary integration of concrete content and relational instructions.

The distinction between mathematical and intuitive approaches to general systems theory can 

now be interpreted more strictly as a distinction between model construction using formal language 

and m odel construction  using natural language. Verba l m odels are, therefore, crucial
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for a com prehensive  expression o f concepts such as wholeness, emergence, levels, 

and complementarity. For a human systems theory in particular, the ability of a language to express 

self-reference is essential since self-reference is a central feature of human consciousness. While formal 

models illuminate many aspects of systems concepts, the explanations tend to remain isolated from 

one another and must ultimately be tied together with natural language. Even a mathematical text is 

embedded in a context of natural language.

The diagram in Figure 3.2 outlines one possible taxonomy of four levels of scientific inquiry. 

Formal languages are generally related (but certainly not always) to first- and second-order theory, 

while natural (ordinary) languages are often utilized for expressing third- and zero-order theory, the 

latter being the level of perceived reality. Formal language includes both the experimental protocols of 

empirical science and the logical protocols of axiomatic science. Natural language provides both the 

multilevel integrative capacity required for expressing third-order connections, and the generative capa

city to invent new names and images to describe zero-order perceptions of reality. Within the systems 

context, analogies are expressed in natural language, while isomorphisms are expressions of formal 

language. Whereas the empirical sciences are concerned with formal facts, the phenomenological sci

ences are directly concerned with experience.

T H EO RY  L A N G U A G E  M O D E

Third-order Natural Integrative

x x Second-order Format Logical

First-order Formal Experimental

Zero-order Natural Experiential

FIGURE 3.2 Levels of theory. Four levels o f model construction are matched with scientific languages and 
operating modes (cf. Laszlo’s diagram, Figure 3.1) -



Third-order theory, expressed in natural language, provides a potential connection between science 

and the humanities. Its internal function to science is to provide the most general level of synthetic 

modeling and the broadest framework for scientific investigation. The external function of synthetic 

theory is to communicate the changing scientific world view to the larger society in a language which 

is, at least in principle, comprehensible to nonscientists. This theory is not esoteric, but ordinary.

SC IE N T IF IC  C R IT E R IA

Classical science is a blend of empirical and rational epistemologies. The central criteria for a 

purely empirical study is that it be (a) verifiable, that the data are publicly accessible and are of such 

a kind that another competent observer would record the same information. The information should 

be (b) accurate in specifics and generally (c) reproducible. The central criteria for a purely rational 

study is (a) consistency, which archetypically means abstract “proof” or some other demonstration of 

logical interrelatedness. In specific applications, rational theories provide (b) predictions; in general ap

plications, they are ideally expressed as (c) axioms or “first principles.”

While empirical and rational criteria are widely recognized and understood by scientists, pheno

menological criteria are not. As a science, phenomenology is concerned with the study of human ex

perience; specifically, conscious human experience of the world as lived. The ambiguity of the status 

of the study of consciousness in conventional science extends to the uncertain status of the phenome

nological method as a legitimate approach to science. Since a human science makes the presupposition 

that human consciousness is a natural phenomenon and is inherently intelligible (in the sense that other 

natural phenomena are intelligible), then the aims of phenomenology must be taken as intrinsically sci

entific. Phenomenology (or a particular phenomenological science such as phenomenological psychology) 

constructs its models at the level of human experience; it is a primary task of Holonomy to show how 

human theory can be integrated with physical and organic theory.

The aim of phenomenological strategies — such as reduction, imaginative variation, and interpre

tation — is (a) clarification, revealing the world as experienced by a person in such a way that it can be 

grasped by a phenomenological observer and communicated to others (i.e., other phenomenological sci

entists). The quality of specific phenomenological observation is judged by its degree of (b) disclosure, 

the degree to which a phenomenon is described free of preforming conceptual categories, the degree to 

which the prejudices of the natural attitude have been transcended. The most general quality sought in 

a phenomenological study is (c) insight, a form of direct understanding which is privately experienced 

as overwhelmingly convincing but which also must be publicly persuasive if it is to be accorded scien

tific value. That is, it is the public sharing of insight such that other scientists experience some of the 

quality of the original experience and find it to some degree convincing.

The methods of classical science have often been presented as either purely inductive or purely 

deductive types, and in neither classical type is the scientist considered to have an active, selective, or 

“passionate” involvement in the application of method. While scientific epistemologies may be distin

guished for theoretical discussion, scientific practice rarely uses any single approach in pure form. And, 

as Laszlo (1972a) and; others have pointed out, neither induction nor deduction happen without the
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involvement of the scientist in selecting potential observables or fruitful postulates. Laszlo writes:

Empirical observation is meaningless without the imaginative envisagement of 
various abstract possibilities which are then seen either to be, or fail to be, 
exemplified in the content of observation. An axiomatic construction, apart 
from the non-empirical mathematical sciences. . . is guided in the selection of 
the hypothesis by an assessment, based on previous observation, of the kind 
of constructs which are likely to find empirical exemplification, (p. 17)

The contemporary view of the scientific method is that theory develops in the interaction bet

ween experimental observation and systematic formalization. Hypotheses are creatively deduced from 

the available observations and theories are subjected to test; these results are fed back to modify the 

original construction which in turn becomes the source of new, more detailed, hypotheses. According 

to Laszlo, this process, known as the “hypothetico-deductive” approach, “has been used in science for 

some time and is now emerging as its fundamental method” (p. 208).

Modern science may be characterized as an integration of empirical-imaginative and creative- 

deductive approaches (p. 17). However, the qualities of “imagination” and “creativity” point in par

ticular to the active role of the human knower, the conscious scientist-person. This inevitable personal 

involvement of the scientist in the very fabric of scientific knowledge has been called the “tacit” dimen

sion by Michael Polyani (1958), another recognition of the principle of "active knowing,” or perspect- 

ivism. Science is a mix of formal and natural languages; inductive, deductive, and tacit dimensions; and 

of empirical, rational, phenomenological, and intuitive approaches.

Figure 3.3 matches the three recognized categories of scientific approaches with the first three 

types of theory, and hypothesizes a fourth category of scientific approach. The scheme is anchored in 

the middle by the two most conventional forms of science: empirical sciences, which tend to be special

ized (first-order) and rational sciences which develop general (second-order) theories which' apply to a 

variety of specialized descriptions (e.g., a generalized growth curve applies to many different empirical 

situations). Phenomenology is assigned to the level of perceived reality, at least with respect to the 

knowledge of people. In its more rigorous and reductive sense, phenomenology seeks to describe exper

ience directly without prejudicial formalizations and thus provide the most “raw” level of human data.

Levels of 
T h eory

S cien tific
A pproach

(a)
Goal

(b)
S pecific

(c)
G eneral

Third-order Intu itive Coherency Ex planation Integration
Second-order Rational Consistency Prediction Axioms
First-order Em pirica l Verification Accuracy Reproduction
Zero-order P h e n o m e 

nological

Clarification Disclosure Insight

FIGURE 3.3 Levels of criteria. Four scientific approaches are matched with the levels of theory (cf. Figure 3.2) 
and with their associated methodological criteria.
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A  human systems theory is a development of the intuitive approach in general systems theory 

and utilizes verbal concepts to express third-order patterns. Insofar as all the deductive and axiomatic 

sciences are, in principle, represented in the rationalist mode of GST, so all the “soft” experiential and 

explanatory sciences may in principle be represented in the complementary intuitionist mode, of GST. 

Science is expanding by becoming avyare of the intuitive underpinnings to the scientific world view in 

general, and the specific contributions of the creative “aha’s” which provide the true dynamism of 

science as a process.

Human systems theory is an example of the intuitive approach to science. The goal of such 

theories is (a) coherency, an integrated world view which both accounts for the verities of the past and 

is open to the truths Of the future. Specific intuitive theories provide (b) explanations while the general 

framework is expressed as explicit or implicit (c) taxonomies. And, just as rational and empirical scien

tists have formed a symbiotic relationship (i.e., the hypothetico-deductive method) so I suspect that 

phenomenologists concerned with direct experience will form a similarly close relationship with natural 

language theorists working at the third-order intuitive level.

The academic context of Holonomy lies in two relatively new. scientific disciplines: general systems 

theory and humanistic psychology. General systems theory provides the overall framework, while human

istic psychology supplies the central issue -  the recognition of emergent human qualities and the place 

of human consciousness within the scheme of nature. The strengths and weaknesses of these two dis

ciplines are complementary. Human systems theory provides a contribution to each: a systemic frame

work for humanistic psychology and a humanistic paradigm for GST. What I hope to provide is a systems 

description of humanness recognizable to both disciplines.

Holonomy is tackling new concepts without many signposts for guidance. To keep the study with

in reasonable limits, there is an inevitable trade-off between scope and specificity. Scope, in this case, 

is the central concern, and specificity is for the most part used illustratively. Where a more specialized 

study may be expected to exhaustively cite the relevant material, the obligation in this case is to select 

representative material. For example, the concept that the knower and the known are actively inter

related may be supported by a wide range of first-order reports (e.g., experiments on perception), but 

it has also been synthesized in a multiplicity of second-order models, only a few of which need be 

cited to establish the point (e.g., von Bertalanffy, Laszlo).

I believe the most manageable approach to the inclusive conceptual constructs of human systems 

theory is to adopt an integrative rather than critical attitude. By an integrative attitude I mean an em

phasis on selecting conceptual data which can be positively incorporated into the new model, rather 

than extensive criticism of concepts which are then discarded. A  subordinate critical attitude is,-of 

course, implied by the selection of authors and of certain themes within each author’s work. A  pre

dominately integrative attitude does place a premium on clear and accurate statements of concepts 

which are to be utilized, and on the careful identification of my own interpretations and adaptations 

which are subsequently made to fit other people’s ideas into my theory. Occasionally, of course, limit-
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ations or criticisms of other theories are explicitly pointed out when they clarify the construction 

process.

Since the data of general theories are other theories, much of the material presented in this book 

will consist of excerptions. While there is an acknowledged dependence upon the concepts of others, 

these concepts are, nevertheless, simply the data for this study. To the degree to which patterns of 

similarity are identified, differences are integrated into a consistent explanation, and reasonable exten

sions of the data into the future are suggested, theorizing based on this conceptual data will generate 

the same sort of originality as might be found in theorizing based on numerical data.

The most important level of originality lies in the theory-as-a-whole. Ultimately, the details upon 

which Holonomy rests have been gathered and digested by other investigators to whom the underlying 

credit for originality belongs. M y contribution is to fashion the ideas into a new pair of conceptual 

lenses, to provide a conceptual context within which the detailed concepts become more meaningful. 

What is “new” about this theory lies in its rearrangement of “old” ideas.

I

And this is itself an “old/new" idea. James Grier Miller (1978) concludes his discussion of the 

same question of originality in general theory with a quote from Pascal’s Pensees which expresses this 
point.

Let no man say that I have said nothing new — the arrangement of the material 
is new. In playing tennis, we both use the same ball, but one of us places it bet
ter. I would just as soon be told that I have used old terms. Just as the same 
thoughts differently arranged form a different discourse, so the same words dif
ferently arranged form different thoughts, (p. 42)

As Newton wrote: “ I have stood on the shoulders of giants.”
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Chapter 4

L E V E L S

The idea of levels is at once very old and very new. In many ways it seems to be such an obvious 

feature of complex organization that its recognition is almost trivial. Howard Pattee (1973), introducing 

a collection of papers entitled Hierarchy Theory, remarked: “ If asked what the fundamental reason is 

for hierarchical organization, I suspect most people would simply say, ‘How else would you do it?’ ”

(p. 73).

Holonarchic organization surrounds us and infuses us. Social holonarchies are easy to identify: 

governments, class systems, churches, businesses, fraternal organizations, and classrooms all display ob

vious level relationships, often of the one-way dominance variety. People and,families are holonomic; 

we are whole individuals and part of a nuclear family which in turn is part of an extended family of 

multiple generations and more distant relationships. Currencies and measuring systems are extremely 

simple examples of regular holonarchies, arranged in levels of increasingly inclusive denominations and 

units. These holonarchies generally have a “smallest” and “ largest” unit, but they are in principle open- 

ended in both directions. Languages are also holonomic. The letters, phonemes, words, phrases, sentenr 

ces, paragraphs, and chapters of this book make up a level structure of successive inclusion. Koestler 

(1967, p. 31), utilizing modern linguistics theory (i.e., Chomsky’s “phase-structure generating grammar"), 

suggests that all linguistic output follows the tree pattern.

Communications systems in general provide vivid images of holonarchic structure. Our telephone 

number contains an area code, exchange code, and unique user code. A  branching tree pattern of trunk, 

feeder, and drop lines underlies all wired distribution systems such as telephone, electricity, and cable 

television. Over-the-air broadcast systems can also be represented as a level structure: a few centralized 

sources deliver programming to a network of broadcasters who connect the transmission to myriad in

dividual receivers. A t  each of these nodes — NBC, WBZ, and my Sony — there are features of auto

nomy and features of dependence. NBC decides what it will offer, WBZ decides what it will buy and 

provides some self-generated programming, and I can decide what channel to watch, to turn on the set, 

or even whether or not to buy a T V  set While flexibility seems to diminish successively towards my 

Sony, my on/off and channel selection choices eventually influence the behavior of the network exec

utives through ratings and consumer buying patterns.

A  computer provides another very clear example of holonomic structure (Tong, 1969, p. 234).

Von Neuman designed the first computer memory system in level form — a fast and small working 

memory, an intermediate memory of. moderate speed and size, and a long-term memory that was very 

large and relatively slow. Von Neuman’s revolutionary idea of a “program,” instructions stored as data, 

established a structure of software control over hardware. Computer hardware is organized as a holonar- 

chy of switches, logic, processing units, and peripherals. Software is structured as a succession of langu-
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age levels: machine languages, assemblers, user languages (e.g., FO RTRA N , BASIC), and specific appli

cation packages. Computer file structures are invariably holonarchic, as are all library classification sys

tems. As Whyte (1969) summarizes it: “the immense scope of hierarchical classification is clear. It is 

the most powerful method of classification used by the human brain-mind in ordering experience, ob

servations, entities, and information” (p. 4).

In a short paper on “ Dimension as Level,” Robert Williams (1969) suggests a geometrical re

presentation of emergence. Using a generalization of Euler’s law (concerning relations among vertices, 

edges, faces, solids, etc.), Williams gives a mathematical demonstration of emergence using geometrical 

polygons. In conclusion he states: “Dimension (n + 1) emerges from the operation of combining enti

ties of (n) dimension. Therefore, the concepts of emergence and level are fundamental in the geometry 

of aggregating regular polytopes” (p. 136).

The emergence of new connections in shifting from one level of pattern to a higher level of pat

tern can be represented in spatial terms by adding a new dimension. Spatial dimensions are holonar- 

chical; a point is included in a line, a line in a plane, and a plane in a volume. Geometric images provide 

simple graphic illustrations o f how a higher level pattern can appear when level/dimension distinctions 

are recognized -  or not. The sketches in Figure 4.1 show how contradictions can arise in projections 

from a higher level to a lower level. In the first illustration, a 3-D cylinder appears as a circle or rec

tangle depending on the orientation of the 2-D surface it is projected against. The second illustration 

shows how different 3-D volumes can appear as the same 2-D shapes. Figure 5.2 in the next chapter 

shows the relationship between dimensions from another perspective.

FIGURE 4 1 Level as dimension (I). The illusion of contradiction (top) and similarity (bottom) from 3-D pro
jections onto 2-D surfaces. (Frankel, 1969, 404)
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Whyte (1969) traces the idea of hierarchy back to the Greek philosophers, but believes the term 

“hierarchy” itself appeared first in theological usage referring to an ecclesiastical hierarchy of God, 

angels, priests, and sinners (p. 8). Hierarchy in its metaphysical and theological guises was among the 

concepts rejected by the scientific revolution of the 17th century. Although classical science apparent

ly dismissed the idea of hierarchy in favor of a general principle of uniform close-packed arrays, it was 

too  attractive an idea to be completely lost, and even Newton dabbled with the concept (p. 11).

Although Whyte dates the “come-back” of the concept of hierarchy with Auguste Comte’s 1854 

classification of science, modern use really started with the theoretical biologists in the early twentieth 

century. In the 1920s and 1930s, a number of biologists were devising nonmechanistic models of life 

that were nevertheless not dependent on some extra-scientific principle (e.g., Henri Bergson’s "elan 

vital”). These biologists (see Whyte, 1973, p. 17) recognized the central importance of structural hierar

chy to a coherent description of organisms.

The period between the two worlds wars was the gestation period for organismic biology, general 

systems theory, and the holonomic concept generally. Following the Second World War the ideas of 

hierarchy became increasingly common. In biology, according to Whyte (1973), “from 1945 the exis

tence of a series of integrated structural levels was increasingly taken for granted, and by 1955/60 was 

commonplace” (p. 274). Von Bertalanffy’s ideas on general systems theory began to be published in 

the late 1940s, and in 1954 the Society for General Systems Research was founded. The bulk of the 

Society’s first inaugural address by Boulding, “General Systems Theory — The Skeleton of Science,” 

was devoted to “the arrangement of theoretical systems and constructs in a hierarchy of complexity” 

(see Figure 11.1).

By the 1960s, the concept of hierarchy had become well established in at least some corner of 

almost all scientific disciplines as Donna Wilson’s (1969) bibliography, prepared for Whyte’s conference 

on hierarchical structures, amply demonstrates. Included among the physicists, biologists, economists, 

astronomers, and logicians were a number of humanistically-oriented scientists, such as Bateson (levels 

of learning), Maslow (hierarchy of needs), and Polyani (levels of knowing). Two examples of the holom 

archy pattern in human theory follow.

As early as 1942, Bateson proposed a theory of levels of learning. Bateson (1972, p. 167) coined 

the words “proto-learning” and “deutero-learning” to distinguish between the learning involved in re

petitive learning experiences (proto), and the meta-learning involved in connecting a sequence of rote 

learning experiences (deutero). In the 1960s, Bateson expanded this scheme and simplified the termino
logy.

“Zero-learning”’ the first level of Bateson’s (1972) theory, is the simple receipt of information, a 

pure specification of position with no implication of motion or change in reponse. There is also no pos

sibility of error at this level. “Learning I ” involves the recognition of change, and therefore of context; 

it is rote, proto-learning.The next level, “Learning II,” is the most common level of learning. It is the 

learning arising from the recognition of a multiplicity of contexts, learning to learn, or deutero-learning 

in the earlier version. “Learning I I I” is logically described as the “change in the process of Learning I I ” 

(p. 293), but its direct description is difficult since it represents a level of learning rarely achieved by
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people. Bateson often uses Zen examples to allude to this level, where the awareness of the learning self 

(level II) is merged with what is being learned about. Bateson warns that “even the attempt at level III can 
be dangerous, and some fall by the wayside” (p. 305)

RoHo MaV (1977) or>ce asked Bateson why he proposed a fifth level, “Learning IV ,” which would 

probably never be attained by human beings. "H e  assured me that it was to keep the learning categories

open-ended, and to indicate that his learning theory takes in not just human beings but the whole of nature 
(p. 87).

Erich jantsch (1976) has also suggested a model of learning based on a pattern of emergent levels. 

Learning, according to Jantsch, is how we describe the relationship between the involved individual and 

the inevitable environment, a relationship which acquires new features with each newer level of evolution. 

This learning pattern may be applied generally to the “big evolutionary pattern, from atom to planet, or to 
stages of a human learning process.

Jantsch calls the first level “virtual learning” which is “characteristic of nonreflective consciousness 

and physical development” (p. 41), a level of no discernable environmental relationships, no connections 

between position and context (physical learning). The second level, “functional learning,” is “characteris

tic of reflective consciousness or simple perception,” and does embody a relationship of feedback bet

ween the environment and individual (biological learning). Third is the level of “conscious learning,” self- 

reflectrve consciousness, involving multiple relations with the environment and pattern comparison’s 

facilitated by a memory system. This, for Jantsch, is the level of normal human interaction and can be 

compared to Bateson's Learning II. Finally, for Jantsch, there is “superconscious learning,” a “complex 

kind of self-reflective consciousness which mirrors itself in a 'surface' consciousness as well as in a multi

level superconsciousness or ‘depth consciousness.’ ” This is "consciousness of self-consciousness,” a trans
personal consciousness of the collectivity, humankind as a whole.

Jantsch (1976, p. 44) suggests that the learning modes may be considered an ontogenetic model of 

human consciousness (i.e., a model of an individual life cycle[s]). His diagram is reproduced in Figure 4 2 

Virtual learning describes the events in the existence of sperms and eggs, a probabilistic spacetime of 

point oscillation.” Transformation to the next level comes through conception. The developing em

bryo starts with an “oceanic” awareness, the first stage of functional learning. Perinatal development of 

the fetus moves from a diffuse union with mother through four stages to another emergence -  what 

Jantsch calls the death of “fetus consciousness” and the birth of “personal consciousness.”

The third level in Jantsch’s theory, conscious learning, is the level of personal development, the 

;Phase which is normally considered the period of human existence. Again, this level is represented by 

a consistent pattern of four sublevels: (1) diffuse unity; (2) conflicting polarities; (3) climatic integ

ration; and (4) “death” of one level of awareness and “birth” of the next level. Emergence to super

consciouslearning comes through the “death of ego consciousness” and the “birth of karmic aware

ness.” This is the level of humankind consciousness, of transpersonal relationships, and it represents a 

planetary context of awareness. Jantsch continues his scheme by suggesting that emergence beyond the

superconscious comes in the “death of humankind consciousness” and the “birth of an integral evolu
tionary awareness.”

34



4: Death-Rebirth Subject-object symmetry broken

Learning
Mode

3: Dynam ic Mode
1: Timeless 

Union introduced 4
2: Stationary 

Mode Time symmetry broken

Superconscious
(transpersonal)

Conscious
(personal)

Functional
(perinatal)

Virtual
(sperm-egg)

FIGURE 4.2. Levels of learning. A model of human consciousness as a succession of levels in a repetitive four
fold pattern. (Jantsch, 1976, p. 44)

THE A R C H IT E C T U R E  OF C O M P LE X IT Y

Reality, as very generally perceived by scientists, is a holonarchy. According to the conventional 

world view, atoms are made up of particles like protons and neutrons, which in turn are made up of 

more elementary particles/events. Organisms, like ourselves, are systems of organs, which are systems 

of cells, which are composed of molecules, which in turn are made up of atoms. Our planet is part of 

a solar system, which is part of a galaxy, which is part of larger galaxy clusters.

Why does the universe appear to be populated by level-structured entities, organic and inorganic,
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micro-cosmic and macro-cosmic? Why do we find ourselves emeshed in a bewildering variety of social, 

ecological, technological, and symbolic holonarchies? The reason, suggests Herbert Simon (1965), is 

that level structures are the ones which have had the time to evolve. Simon, one of the pioneers of in

formation theory (and recipient of the 1978 Nobel Prize for Economics), suggested in a classic paper 

that hierarchy may be the first non-trivial principle to be offered by general systems theory.

Complexity frequently takes the form of hierarchy and hierarchic systems have 
some common properties that are independent of their specific content. Hierar
chy. . . is one of the central structural schemes that the architect of complexity 
uses (p. 64).

Simon developed a parable to explain the evolution of complexity, an example which has been 

widely retold. The story is of Hora and Tempus, two very busy watchmakers who assembled timepieces 

of a thousand parts each. While Tempus put watches together as one aggregated assembly, Hora went 

through what seemed to be a number of extra steps by building subsystems: subsystems first of ten 

pieces, which combined into sub-assemblies of ten subsystems, ten of which made up the completed 
watch.

Life being what it is, Simon supposed that there was always a probability of being interrupted one 

or more times before the watch was completed. Assuming that an assembly would decompose into its 

constituent parts with each interruption, it was easy to imagine the frustration of Tempus who had to 

start from scratch after each disturbance. Hora, however, lost only a few steps with each interruption 

and was able to complete many watches as Tempus struggled for even one.

The parameters of the parable can, of course be made quite precise (in Simon’s example, Hora 

made approximately 4000 to Tempos’ 1), and they provide a mathematical generalization which holds 

between two or more levels of a system, but is independent of any level itself (cf. Simon, 1973, p. 8). 

S im o n  (1965) concludes from this argument that:

Complex systems will evolve from simple systems much more rapidly if there 
are stable intermediate forms than if there are not. The resulting complex forms 
in the former case will be hierarchic. We have only to turn the argument around 
to explain the observed predominance of hierarchies among the complex systems 
nature presents to us. Among possible complex forms, hierarchies are the ones 
that have the time to evolve, (p. 69)

Koestler (1967) elaborated on Simon’s parable, renaming the watchmakers “Bios” and “Mekhos” 

to connote the contrasting organismic and mechanistic approaches represented in the story. Noting 

that not only would hierarchical structures evolve much more rapidly than simple aggregate structures, 

but that they would be greatly more resistant to environmental disturbance and much easier to main

tain, Koestler suggests that life itself is only possible with hierarchic organization. “We do not know 

what forms of life have evolved on other planets in the universe, but we can safely assume that where- 

ever there is life, it must be hierarchically organized" (p. 47). Koestler’s opinion is widely shared; for 

example, the biologist Paul Weiss (1969) called hierarchy "a  biological necessity” (p. 13) and J; T.

Fraser (1975), wrote that “the hierarchical nature of biological order is one of the immediately obvious 

features of living matter” (p. 210).
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The idea that life is a holonarchy is schematized by Koestler (1978, p. 28) in the “tree” design 

shown in Figure 4.3. At the summational level of organism, Koestler’s “organismic hierarchy” may be 

considered an elaboration of the suprasystem nature of the individual human holon. The tree diagram 

can also represent the complementary perspective of social levels. That is, if we relabel the summary 

level of organism and call it a nation, and relabel the subsidiary organic levels as successively smaller 

levels of social institutions (e.g., governments), the human individual would be at the very most elemen

tal and differentiated level of the tree -  in fact, just the level that Koestler labels “ ? ? ? ” (see Figure 

4.3). The tree image of society with the individual as the smallest subunit may be considered an elab

oration of the sr/bsystem nature of the human holon.

FIGURE 4.3
Organic levels. Illustration of 
tree-type of level structure 
and representative set of 
organic systems.
(Koesder, 1978, p.. 28) A \ organism s

organ
systems
(respiratory,
digestive,
etc.)

organs

tissues

ceils

organelles
(ribsomes,
mitochondria,
etc.)

molecules

atoms

sub-atomic
particles

???

Another reflection of the hypothesis that life is organized in levels of complexity is MacLean’s 

(1969) model of the human brain. This holonarchical model is explicitly evolutionary:

Our starting point is 200 million years ago in the age of reptiles when animals 
which never learned to talk, began to work their way into the brain of man. 
Perhaps the most revealing thing about the study of man’s brain is that he has 
inherited the structure and organization of three basic cerebral types which for
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purposes of discussion I label reptilian, old mammalian, and new mammalian. . . 
In terms of Koestler’s hierarchical concept each cerebral type would be com
parable to a “holon”. . . the “holonarchy” is schematized in Figure [4.4]
(p. 263)

MacLean’s theory is particularly useful because it associates three levels of neurological complexity with 

sharply emergent changes in mentation:

In the popular language of today, the reptilian and the old and the new mam
malian brains might be regarded as biological computers, each with its own 
subjective, gnostic, time-measuring, memory, motor and other functions.
(p. 264)

By refering to each evolutionary level of the brain as a holon, MacLean is emphasizing the semi-auto

nomy of each brain, the degree to which each level has its own distinct perspective, or world view.

In brief, the neurological levels are these:

Man’s brain of oldest heritage is basically reptilian. It forms the matrix of the 
brain stem and comprises much of the reticular system, midbrain, and basal 
ganglia. . . The evolving old mammalian brain is distinctive because of the 
marked expansion and differentiation of a primitive cortex. Finally, there ap
pears late in evolution a more highly differentiated form of cortex called neo
cortex which is the hallmark of the brains of higher mammals and which cul
minates in man to become the brain of reading, writing and arithmetic, (p. 263)

Although there is an incipient neocortex in reptiles, and some further development in lower mammals, 

the massive neocortex may be generally considered unique to the human species. A  brain level which permits the 

development o f reading, writing, and arithmetic may be considered emergent.

Flowever, since “higher,” or “later,” evolutionary levels subsume the previous levels, then what 

sort of activity does MacLean associate with the earlier, levels? According to his theory, the reptilian 

brain is a “slave to precedent,” and it functions at the level of instinct.

FIGURE 4.4 Brain levels. 
According to MacLean (1969), 
this is the “schema of ‘holon- 
archic’organization of three 
basic brain types which, in the 
evolution of the mammalian 
brain, become part of man^s 
inheritance” (p. 264).
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It may be inferred that the reptilian brain programs stereotyped behaviors ac
cording to instructions based on ancestral learning and ancestral memories. In 
other words, it seems to play a primary role in instinctually determined func
tions such as establishing territory, finding shelter, hunting, homing, mating 
breeding, imprinting, forming social hierarchies, selecting leaders and the like 
(p. 264)

The old mammalian brain is correlated with a level of “emotional expression.”

The functions of this brain play an important role in emotional, viscero-somatic, 
and endocrine functions. It should be emphasized that the limbic cortex has 
similar features in all mammals and is structurally primitive compared with the 
neocortex. From this it can be inferred that it continues to function at an ani
malistic level in man as in animals, (p. 266)

MacLean pictures the evolved human brain as carrying its own evolutionary history: a reptilian 

brain associated with instinctive behavior, a later prehuman mammal brain associated with emotional 

behavior, and a latest uniquely human brain associated with rational behavior (e.g., writing and math

ematics). Emotional awareness is associated with the most complex level of nonhuman neurology, yet 

it is distinguished from an emergent human level of neurology and awareness.

It would. . . seem that the raw stuff of the affects is built into the circuitry of 
the limbic brain. Instead of deriving experience in terms of compulsions, as was 
implied in considering the reptilian brain, or in terms of abstract thoughts, as 
presumed in the case of the neomammalian brain, the mentation of the limbic 
system would appear to involve a process whereby information is encoded in 
terms of affective feelings that influence its decisions and course of action 
(p. 269)

This discussion of MacLean’s theory will be referenced in the course of developing a chronology 

of consciousness, providing as it does an evolutionary model involving both concrete neurological sys

tems and subjective mental systems (e.g., reptile brain/instict). MacLean and Koestler, however, pursue 

another line of interpretation. They believe that while the reptilian and the old mammalian brain are 

well-integrated, the explosive evolutionary development of the neocortex has resulted in an evolution

ary “mistake” of insufficient coordination between the old and new brains (cf. Koestler, 1967, pp. 

277-296; MacLean, 1969, pp. 258-275). This “schizophysiology,” the split between the old and new 

mammalian brains (not to be confused with the split between the right and left hemispheres of the 

neocortex), is the basis for the Koestler/MacLean theory of a “paranoid streak” in human nature. 

While both hemispheres of the neocortex understand language (see Chapter 15), MacLean suggests that 

‘the limbic cortex [old mammalian] is too primitive in structure to allow communication in verbal 

terms” (p. 272). This inability of the brain levels to communicate may explain in part the conflict be

tween reason and emotion. The paranoid streak will be mentioned again in the extended discussion of 
Koestlef’s theory (Chapter 6).
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Chapter 5

C O M P L E M E N T S

In addition to a principle of level structure, the concept of the holon also expresses an idea of 

process, complementary tendencies of wholeness and partness. The dynamics of being a whole are ac

companied by the simultaneous dynamics of being a part. This chapter will provide some background 

on the contemporary development of the idea that “contraria sunt complementa,” that opposites are 

complementary.

A  fundamental philosophical dichotomy became embedded in the foundation of Western science 

with Rene Descartes’ assertion of a radical mind-body dualism. Actually, Descartes’ philosophy was tri

adic, sinceGod provided a connection between the thinking self and the extended world. Without God, 

however, the chasm between “I” and the “world” was complete. Commenting on the Cartesian split, 

the physicist Werner Heisenburg (1958) wrote:

O f course Descartes knew the undisputable necessity of the connection, but 
philosophy and natural science in the following period developed on the basis 
of the polarity between the "res cogitans” and the “res extensia,” and natural 
science concentrated its interest on the “res extensia.” (p. 79).

Heisenburg has provided one of the most significant challenges to the orthodoxy of irreconcilable 

opposites in the formalism of his uncertainty principle. This principle shows that there is always some 

uncertainty involved in knowing both the position and the velocity of a particle; the more that is 

known about one parameter, the less can be known about the other. These effects are described in 

terms of apparent observational limits, specifically that if we use light to “see” something on a sub

atomic scale, the observation itself necessarily changes the physical system and introduces observational 

uncertainty.

Heisenburg, among many others, felt the uncertainty principle implied something profound about 

the nature of science and the classical world view which assumes an ideal separation of observer from 

observed, of mind from matter.. According to Heisenburg:

. Natural science does not simply describe and explain nature; it is,a, part of the 
interplay between nature and ourselves; it describes nature as exposed to our 
method of questioning. This is a possibility of which Descartes could not have .

* thought, but it makes the sharp separation between the world and the I impos
sible. (p. 81)

Another fundamental difficulty with Cartesian dualism was, however, known from the start of 

natural science. The mind/matter split immediately forced plants and animals into the world of matter, 

which made life a sub-class of matter and radically separated life from human life and consciousness:
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the “soul” reflected an unknowable “something” outside the domain of deterministic science. Partial 

though this view may have been, it served science well for several hundred years, reaching its climax in 

the last half of the 19th century as exemplified by the development of thermodynamics and the “indus

trial age.”

One of the great unifying principles of physical science is the second law of thermodynamics. It 

was initially recognized by Sadi Carnot, who observed that when a heat engine runs through a number 

of cycles, some energy becomes unavailable formwork in each cycle and (although total energy is, of 

course, conserved) the engine must eventually stop. Rudolf Clausius formulated this observation into 

the second law and in 1854 introduced the “entropy” concept as a measure of the energy which be

comes unavailable for work during any physical process. This law ideally assumes the framework of a 

closed system for its validity. A  closed system is a system with no detectable interactions with a larger 

environment; it ultimately entails the assumption of a closed universe and a universal destiny of a final 

"heat death." The primacy and singularity of entropy as the universal tendency is fundamental to the 

established scientific world view. Fraser (1975) comments:

Since the description of energy transfer through entropy change was taken to 
apply to all conceivable processes, the second law assumed an impressive power 
of universal validity. Philosophically, it implied a universal and large-scale one
wayness in nature, (p. 102)

The second law acquired even greater generality after Ludwig Boltzmann’s demonstration in the 

1870s that this law was essentially statistical in nature. Boltzmann showed that the entropy of a system 

is a measure o f the probability of the state of the system, a version of the second law known as the 

“H-theorem.” The degradation of structure, of disorder, was thereby neatly identified with progress to 

states of greater probability. Fraser (p. 111) reconstructs the argument as follows: Since all physical pro

cesses obey the H-theorem ,and since it is assumed that we derive our sense of time ultimately from 

physical processes, then, it is argued, our sense of time must derive from the law of increasing entropy. 

Sir Arthur Eddington, in the early 20th century, called this "the arrow of time.”

The law of increasing entropy in closed systems has never, to my knowledge, itself been challenged. 

What has been, and is being challenged, is the dogmatism that it is the only universal principle of pro

cess. The problem with this dogma is, simply, life; science has failed to provide a material explanation 

for life, for even the simplest cell. More particularly, life seems to run counter to the otherwise (pre

sumed) universal tendency to disorder.

Ironically, the first substantial critique of the universal hegemony of the second law came from 

one of the most prominent members of the Copenhagen group of physicists, Erwin Schrodinger (1967). 

He began the concluding chapter of What Is Life?, written in 1943, with this proposition:

Living matter, while not eluding the “ laws of physics” as established up to date, 
is likely to involve “other laws of physics” hitherto unknown, which, however, 
once they have been revealed, will form just as integral a part of this science as 
the former. . . Life seems to be orderly and lawful behavior of matter, not 
based exclusively on its tendency to go over from order to disorder, but based 
partly on existing order that is kept up. (p. 73)
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Schrodmger suggested that living matter evaded the decay to thermodynamic equilibrium by the 

o vious process of exchange w.th the environment, by eating, drinking, breathing, and assimilation -  

by metabohsm. ‘What the organism feeds on,” he said, “is negative entropy” (p. 76) It is not the 

material exchange which matters -  one atom o f nitrogen is much the same as another, and every calorie 

o energy is equal to every other -  but rather it is the order which is consumed which is significant 

For animals, order would be consumed through complex organic compounds, and for plants, order 

would ultimately come through the negative entropy qualities o f sunlight.

TwP supported Sehrodinger’s postulation-of a principle o f negative entropy. I„  ,949
orbert Weiner published Cybernetics in which he established a formal quantitative concept o f infer.

manon that was precisely entropy taken with a negative sign. Thus, Weiner wrote, the “amount o f  in-

formauon, being the negttive logarithm o f a quantity which we may consider as a probability, is essen-

“  y ‘  " e8at7  entr0P' ' "  (p’ 64)- l " ,orma,,on ln a system, therefore, reflects conditions o f relative im-

a » r f ! h u  r  ! rmaT  15 diStinS“iihed fr°m en,ropic '■> improbability stands ou, like
a sore thumb. It is information that an organism sucks from the environment.

The other development was qualitative and focused on the boundary conditions o f the second law 

e requirement of a closed system. Perhaps the most fundamental concept o f organismic biology is that 

8 sy;tems cannot be useful|V trea* d as closed. Organisms are, almost by definition, systems involved

ontradn T T  T ” *  ^  ^  e" Vir0nment- Ufe h a"  °pe"  system and- while not
contradicting physical laws, involves a new level of natural laws. Von Bertalanffy is perhaps the most

amous theorist propounding the open systems viewpoint, and this concept is still one o f the basic ideas

° ! ® 7  o T temS k  aPPear$ 35 1,16 firSt examP|e of a ^ m s  principle in von Bertalanffy’s
liyoo, p. 39) original paper on the subject (published in 1949).

The developments of cybernetics and organismic biology indicate that there are two arrows in 

time entropy and its opposite. In addressing the Society for General Systems Research in 1977 
Doulding summarized the contemporary view. ’

If  we think of entropy as negative potential, we can see easily how there seem

which h 5 ^ in t *  UniVCrse: one' the second law of th°Tmodynamics 
which can be expressed either as the increase of entropy or the diminution of ’
potential, and the second, the evolutionary process of increasing structural com 
f c y *  w,hlch involves the constant creation of evolutionary potential 
Whether the universe as a whole is a closed system in this sense we really can- 
crpstpH EVOlUt,°nary and devei°Pmental potential, however, clearly can^e re- 
Z y S i z e .  4f  CVery t,mC 3n Cgg is fertilized or saturated solutions start to

The idea of negative entropy is now widely held in a variety o f disciplines, and is known by a 

variety of names. Am ong the more common examples are “anamorphosis,” as von Bertalanffy calls 

it and syntropy, the term suggested by Albert Szent-Gyorgi. By syntropy, Szent-GySrgi means an in

nate drive in livmg matter to refine its organization. Koestler (1978) comments that Szent-Gyorgi has

50 Cal Cd attentlon to lts equivalent on the psychological level as a drive towards synthesis, towards 
growth, towards wholeness and self-perfection” (p. 224).
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Whyte (1974) has been the prophet of “unitary science” since the early 1920s. His last, and post

humously published, book — The Universe of Experience — was devoted almost entirely to the exposi

tion of a second universal principle, a tendency to order complementing the entropic thrust to disorder. 

“The status of order and disorder, considered as the termini of tendencies, is today the supreme issue 

overriding all others in human, philosophical, and scientific importance” (p. 41). Whyte chose to call 

the second tendency by the Greek term "morphic” -  “a little word of great power” meaning “gener

ating order, form, or symmetry” (p. 42). He maintains that “all visible forms, from crystals and organ

isms to spiral galaxies, and all human artifacts were formed by morphic processes at some level in the 

hierarchies of nature” (p. 43).

In both the East and the West, polarity is at the heart of the intellectual tradition. In the West, 

the polarity has been predominately expressed as a dichotomy of incommensurable (contradictory), op

posites, such as between being and becoming, or between body and mind. Western thought has been 

framed as a choice between one or the other position, although often put as a choice between “real” 

and “unreal” options, thereby heavily weighting the cultural bias to one of the two poles, namely: 

being and body over becoming and mind.

The Eastern tradition is, for holonomic purposes, ideally represented in the concept of “tao,” the 

“one way” embodying the complementary opposites of “yin” and "yang.” Yin and yang represent gen

eralized opposites of yielding and firm, dark and light, female and male, or receptivity and creativity de

pending on the context. Eastern philosophy has tended to emphasize the unity underlying the polarity, 

seeking a balance between the complements rather than attributing separate significance to either of 

the opposites.

The first great philosophical dichotomy in Western thought was between the contrary views of:

(1) reality defined as timeless, static, and perfect, and (2) reality defined as a constantly changing flux. 

For millennia, we have debated the one or the many, being or becoming. While the followers of the 

Parmenidian tradition (being) have tended to frame the issue in “either/or” terms, the tradition of Hera

clitus (becoming) has often propounded the position of unity in diversity. As Heisenburg (1958) points 

out, “for Heraclitus the world is at once both one and many, it is just ‘the opposite tension’ of the op

posites that constitutes the unity of the One” (p. 62).

The difference between a concept of unified opposites and a choice between two apparently 

contradictory viewpoints is a subtle but crucial point. As Whyte (1948) said, “it is necessary to distin

guish ̂ between the duality which is inherent in the arrangement of things, and the dualism of behavior 

and thought which so easily results from it” (p. 30). While duality is inherent in reality, dualism, arises 

from misunderstanding the complementarity and seeing instead incompatible opposites.

The different perspectives of being and becoming are linked to the different attention given space 

and time. In Western thought, the preoccupation with being has gone hand in hand with the emphasis 

on space. While time could not be denied, it was seen either as the unfortunate consequence of our 

imperfect world of flux, or as an homogeneous invariant in Newtonian mechanics, so smooth that it 

could be cut into absolutely equal little chunks of duration. It is by now a commonplace knowledge that
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space and time are not mutually exclusive categories, but rather they are aspects of a unitary field of 

“spacetime.”

In modern physics, the meaning of space and time depends upon the context of the observer with 

respect to the observed, the relative motion between two frames of reference. As Bertrand Russell 

(1958) said in 1925: “Now what we have hitherto regarded as the spatial and temporal properties of 

physical occurences are found to be in large part dependent upon the observer” (p. 23). The relativity 

of motion means that any body (that is, any perspective or “system of coordinates”) may serve as a 

legitimate point of reference. Each perspective -  world view — is unique and ontologically equal to all 

other world views.

Underlying the diversity of perspectives, however, is the essential principle of special relativity: 

that the laws of nature will hold within each coordinate system. Albert Einstein’s (1962) original state

ment of this principle in 1916 is:

Every general law of nature must be so constituted that it is transformed into 
a law of exactly the same form when, instead of the space-time variables (x, y, 
z, t) of the original coordinate system (K), we introduce new space-time vari
ables (x’, y ’, z’, t’) of a coordinate system (K ’). (p. 42)

Light, said Einstein, is the new universal invariant, the same for all observers, and an archetypical law 

of nature which unifies all physical frames of reference.

The “Copenhagen interpretation” of quantum mechanics provides a clear example of the modern 

use of the concept of complementarity. In the 1920s, physicists were struggling with the paradoxes of 

two different descriptions of an atom — the “solar system" model of a particulate atom proposed by 

Ernest Rutherford in 1911, and: Schrodinger’s probability-wave descriptions of the atom. Heisenburg’s 

formulation of the “uncertainty principle,” which seemed to indicate an irreducible residual uncertainty 

in any physical observation, added to the confusion.

As Heisenburg (1958) relates the story, in 1927 Niels Bohr proposed complementarity as the 
solution.

Bohr considered the two pictures — particle picture and wave picture — as two 
complementary descriptions of the same reality. Any of these descriptions can 
be only partially true. There must be limitations to the use of the particle con
cept as well as of the wave concept, else one could not avoid contradictions.
(p. 43)

According to the Copenhagen interpretation, both pictures refer to the same event: wave and particle 

are considered mutually exclusive descriptions “because a certain thing cannot at the same time be a. 

particle (i.e., a substance confined to a very small volume) and a wave (i.e., a field spread out over a 

large space), but the two complement each other” (p. 49). Taking account of the limitations using the 

uncertainty principle, the contradictions disappear mathematically. Heisenburg went on to describe his 

uncertainty principle in complementary terms: “The knowledge of the position of a particle is com

plementary to the knowledge of its velocity or momentum. . . the space-time description of atomic
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events is complementary to their deterministic description” (p. 49).

A  decade after proposing the wave/particle solution, Bohr travelled to China. When Bohr was later 

knighted for his achievement, he chose the symbol of tao for his coat-of-arms (Figure 5.1). In this sym

bol, writes Frifjof Capra (1975), “together with the inscription ‘Contraria sunt complementa’ (Opposites 

are complementary), Niels Bohr acknowledged the profound harmony between ancient Eastern wisdom 

and modern Western science” (p. 160).

FIGURE 5.1 Bohr’s Heraldry. Coat-of-arms of Niels Bohr, showing his choice of the t ’ai chi symbol for com
plementarity (Capra, 1975, p. 144).

The ancient dualism of being and becoming is transforming into a contemporary concept of com

plementary aspects of unitary nature. Spatial, particle-like (“res extensia”) being and temporal, wave-like 

(“ res cognitas”?) becoming have been provisionally unified in modern physical science. The complemen

tary and equally valid wave/particle descriptions are presumed to refer to the same physical event/entity.

Realizing that two polarities are complementary, equally valid, and somehow connected is only 

the starting point fpr the question of how that relationship is most appropriately described. In quantum
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mechanics, two self-consistent but contradictory descriptions are used alternately to produce a common 

description which cannot be contained in either approach alone. Other options are to choose one pole 

and ignore the other (e.g., body is real but mind is not), or to regard neither polarity as real in itself 

but to consider only the conflicting tension between the dual aspects as real (e.g., Heraclitus).

Entropy is the universal process associated with being, for it is already ordered structure that is 

degraded towards thermodynamical disorder. The morphic tendency is becoming, the universal process 

to order from disorder. Koestler (1978) associates the complementary tendencies of a holon (to whole

ness and to partness) with the entropic and morphic tendencies — calling them the “self-assertive” 

(wholeness) and “ integrative” (partness) tendencies. The integrative involvement with a larger system is 

an expression of the morphic tendency. ForKoestler (p. 62), the holonomic polarity is reflected in a 

variety of dual relationships: the autonomous whole and dependent part, competition and cooperation, 

egoism and altruism.

Complementarity is easily recognized in binary relationships which are completely meaningless 

without the implication of an opposite. Convex/concave is one example: a concave form, like a radar 

dish, which focuses radiation to a point, is always accompanied by.a convex form with the implied 

diffusion of radiation to the whole universe. Inside and outside are complementary, as I have often 

heard R. Buckminister Fuller point out to his audiences. A  bounded geometric form (e.g., a tetrahedron) 

identifies two systems, an inside system and an outside system of the rest of the universe. Janus (Figure 

1.1) is a symbol of the unity underlying inside and outside, peace and war, open and shut, past and 

future. Left/right, on/off, yes/no, hot/cold, and up/down are complements of the same sort

Jantsch (1976) expresses one of the spiritual reflections of the principle.

The same basic complementarity may be viewed as arising from an infinite re
gression of process levels within and without man, leading to the ultimate es
sence of reality in both directions, “atman” within and “brahman” without 
in terms of the Vedanta — which are then recognized as identical, (p. 59)

Jantsch suggests that “history may be viewed as the unfolding of ‘brahman’ in the human world”

(p. 237), while the unfolding of “atman" is the continuous transformation of our image of ourselves.

From the mundane to the sublime, complementarity is a fundamental explanatory principle — 

yang/yin, being/becoming, self-assertion/integration, entropy/syntropy, atman/brahman.

As the notions of complements and levels, process and structure, are further elaborated in this 

book, it will become clear that these concepts, too, are complements. Whyte (1948) put it this way: 

“There is no sharp division between structure and process, because structure is the limiting case of pro

cess” (p. 20). To help give a sense of how these principles may be distinct yet slide in the imagination 

from one into the other, I have reproduced two diagrams from Capra’s (1975) book The Tao of Physics. 

The top diagram in Figure 5.2 shows the relationship between the oscillation of polar opposites in a 

1-D line and their unity in a 2-D circular plane. The bottom diagram shows how apparently separate 

(incommensurate) opposites in a 2-D plane may be part of a unity in a 3-D torus. Comparing these
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diagrams with the illusions shown in Figure 4.1 indicates that Capra’s images provide an illustration of 

both the basic principles of Holonomy, both levels and complements.

FIGURE 5.2 Level as dimension (II). The image of transformation between 1-D and 
2-D (top) and between 2-D and 3-D (bottom). (Capra, 1975, p. 147 and 151)
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Chapter 6

H O L O N :  K O E S T L E R

I am indebted to Koestler for the term “holon” which expresses the conceptual unity of Holon- 

omy. Koestler’s systematic formulation of level/complementarity principles is one of the earliest (1967) 

and most extensive (summarized in a chart of 67 postulates). Perhaps most important, however, is 

Koestler’s resolute attention to the qualities of humanness in the development of his theory. Koestler 

is a humanist who bridged the gap to science.

The paradoxes and contradictions of nature and human nature have been the central theme of 

Koestler’s literary output as well as his scientific contributions. Indeed, the holon theory seems to have 

resulted from his intense desire to understand the contradictions of life as he experienced them. In the 

preface to a collection of papers about Koestler, entitled Astride the Two Cultures, Harold Harris 

(1976) writes:

[Arthur] sees himself as a split personality, the man of action alternating with 
the man of contemplation: “ the resulting tug-of-war is one of the recurring ‘leit
motifs’ of this report It is reflected in the antithetical titles of my books.” For 
example, The Yogi and the Commissar. Insight and Outlook. The Lotus and the 
Robot. The Ghost in the Machine. Arrival and Departure. Darkness at Noon 
(with its even more antithetical French title, Le Zero Et L ’lnfini). (p. xvii)

The polarity is also symbolized in the title of his 1978 book -  Janus, beautifully condensed to a single 

word, like the holon.

It appears that from the outset the holon was developed as a conceptual tool appropriate to the 

study of people, in all our fully human glories and shames. In general, Koestler’s theory is organismic, 

covering the whole domain of life, but the passion underlying its elaboration is the need for intellectual 

tools to understand being human.

The organizing principle of Koestler’s (1978) theory is the complementary structure of wholeness 

and partness, According to Koestler, the need for a philosophy like Holonomy arises from the inadequa

cies of world views which emphasize one aspect over the other, namely atomism (e.g., Behaviorism) or 

holism (e.g., Gestalt).

Contrary to. . . deeply ingrained habits of thought and their reflection in some 
philosophical schools, “parts” and “whole” in an absolute sense do not e x ist. 
anywhere, either in the domain of living organisms, or in social organizations, 
or in the universe at large, (p. 27)

Whether we see things as parts or wholes is a matter of perspective; complex existents -  like people —
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are invariably parts and wholes simultaneously.

The members of a hierarchy, like the Roman god Janus, all have two faces 
looking in opposite directions: the face turned towards the subordinate levels is 
that of a self-contained whole; the face turned upward towards the apex, that 
of the dependent part. One is the face of the master, the other the face of the 
servant This “Janus effect” is a fundamental characteristic of sub-wholes in all 
types of hierarchies, (p. 48)

The tendencies of wholeness/partness are expressed in the contrast between the competitiveness 

exhibited by self-asserting individuals maintaining their autonomy, and the integrative cooperativeness 

among individuals which forms a larger whole. Self-assertive and integrative tendencies represent the 

family of polar concepts applicable to organic and human life. These tendences are generally described 

as being in dynamic equilibrium; they are, however, often most revealing in their pathologies, e.g., des

tructive egoism run amuck or blind self-abdicating altruism.

The concept of the holon embodies complementary structural and functional aspects. koestler 

(1.978) writes:

Evidently, structure and function cannot be separated, and represent comple
mentary aspects of an indivisible spatio-temporal process; but it is often con
venient to focus attention on one or the other aspect, (p. 59)

In Koestler’s view, the cascading tree image expresses both these aspects: the tree diagram symbolizes 

both structure and function, where the nodes of the tree are holons and the connecting lines of the 

branches represent channels of communication and control. Koestler is careful to point out, of course, 

that the branches of the tree should be seen as representing two-way processes, a point which the tree 

diagram unfortunately does not make unambiguously. The canonical image of a tree hierarchy is a 

pyramid, an inverted tree, a top-down differentiation of levels and functions from “trunk” to “twigs.”

An unusual comparison of the tree image with the other common representation of successive in

clusion, the sets-within-sets image of “Chinese boxes” is shown in Figure 6.1 (1969, p. 194). Construct

ing an example from some of the organic levels defined in Figure 4.3, consider the most inclusive level 1

FIGURE 6.1 Koestler (1969) presents “two ways 
of diagramming a [holonarchy] of 4 levels with a ‘span 
of 3 on each level; (a) the tree, (b) the Chinese box, 
derived from a corss-section through level 4 of the tree.” 
(. p. 194)
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as representing an organism (largest circle, trunk of the tree), level 2 representing organs, level 3 cells, 

and level 4 molecules (the smallest circles, twigs of the tree). Note that Figures 4.3 and 6.1 are struc

turally equivalent, but that both seem different from the holonarchy design implied by MacLean’s dia

gram in Figure 4.4. MacLean’s model of the brain is more like Chinese boxes “ really” are, one box 

within another. This form of level structure is a limiting case of the sets-within-sets pattern;,the case of 

a series of sets of one member each.

The stability of a holon at a given level is reflected in its adherence to a set of fixed rules (a 

"code” or “canon”) which prescribes the behavior of the holon. But every holon also has some degree 

of flexibility in terms of its actions on or responses to the environment — its “strategy.”

It seems, that life in all its manifestations, from morphogenesis to symbolic 
thought, is governed by rules of the game which lend it order and stability but 
also allow for flexibility; and that these rules, whether innate or acquired, are 
represented in coded form on various levels of the hierarchy, from the genetic 
code to the structures in the nervous system associated with symbolic thought 
(1978, p. 43)

Or more simply, “the code defines the rules of the game, strategy decides the course of the game”

(p. 45). .

Codes and strategies stem from the dual nature of the holon: fixed rules represent the laws of 

nature of prior levels to which successive levels are obligated, and strategies represent the perspective 

of higher levels, the realm of relative freedom and contingency. Within the framework of a single holon, 

codes and strategies may be seen as “floor” and “ceiling” viewpoints respectively. The representations 

at each level, however, also characterize the broader tendencies within a multilevel holonarchy.

Generally we find on successively higher levels of the hierarchy increasingly , 
complex, more flexible and less predictable patterns of activity with more 

r degrees of freedom (a larger variety of strategic choices); while conversely 
every complex activity, such as writing a letter, branches into sub-skills which 
on successively lower levels of the hierarchy become increasingly mechanical, 
stereotyped and predictable, (p. 46)

Fixed codes and flexible strategies are a further expression of the polarity between the self- 

assertive .and integrative tendences. “ Empirically, [this polarity] can be traced in all phenomena of life; 

theoretically, it is derived from the part-whole dichotomy inherent in the concept [of the holon]

( l967, p. 56). In relating his concept to the multitudinous suggestions that there is some negentropic 

principle, Koestler writes:

In the present theory this directive factor is called the Integrative Tendency. . . 
it is inherent in the concept of hierarchic order, and manifested on every level, 
from the symbiosis of organelles in the cell, to ecological communities and 
human societies, (p. 201)

“ It seems, ” summarizes Koestler (1978), ‘‘that the dual aspect of man reflects the dual aspect of the 

ultimate constituents of the universe” (p. 236).
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A  holonomic theory is inevitably an evolutionary theory. Although the principles of levels and 

complementarity can be used in many contexts not explicitly evolutionary, all “natural” contexts are 

embedded in evolution. The principles being developed in Holonomy constitute a theory of evolution. 

Although physical evolution is of some scientific interest (e.g., cosmology, geology), it is with the emer

gence of life and human life that evolution takes on primary significance and becomes central to any 

explanatory scheme.

Systems theorists (e.g., von Bertalanffy) have often pointed out that the entropy concept and 

the Darwinian theory of evolution were both introduced in the 1850s and both reflected the prevailing 

mechanistic world view. The criticisms raised against these theories are also similar: in both cases, the 

theory itself is not questioned as an important explanatory principle; rather its presentation as a 

“nothing-but” dogma is challenged.

Koestler (1978, p. 168) compresses the modern (neo-Darwinian) evolutionary theory into two 

concepts: (a) chance mutations and (b) natural selection. Mutation and selection work in a two-stage 

process, selection following mutation. In Koestler’s view, this theory parallels the behaviorist explan

ation of cultural evolution: (a) random trials and (b) reinforcements. As Koestler (p. 70) describes the 

reductionist paradigm, both biological and cultural evolution are seen as long chains of minute changes 

driven by the tautology that what survives is what survives. Von Bertalanffy (1975) states this explicitly

The principle of selection is a tautology. . . in the sense that the selectionist ex- - 
planation is always a construction a posteriori. Every surviving form, structure, 
or behavior, however bizarre, unnecessarily complex, or outright crazy must,
“ ipso facto,” have been viable or of some “selective advantage,” for otherwise it 
would not have survived. But this is not proof that it was the product of selec
tion. (p. 142.

The systems interpretation of evolution indicates the presence of some internal directive tendency 

to complement the processes of external selection. Whyte (1965) called the concept of internal factors 

“a biological surprise” in his book detailing the emergence of this idea.’As Koestler (1967) explains it:

The concept of internal selection, of a hierarchy of controls which eliminates 
the consequences of harmful gene-mutations and co-ordinates the effects of ^ 
useful mutations, is the missing link in orthodox theory between the atoms 
of heredity and the living stream of evolution. Without that link, neither of 
them makes sense, (p. 132)

Internal selection, then, is another reflection of the morphic tendency towards order, complementing 

the entropic tendency to structural breakdown by the selective pressure of the environment.

Evolution has not been a smooth, continuous process. Indeed, most of the species produced by 

evolution are extinct, and most of those still around have reached an evolutionary dead-end. In 

Koestler’s (1978) view, “the principle cause of both extinction and stagnation appears to have been 

over-specialization with its concomitant loss of adaptability to changes in the environment (p. 216). 

To escape from these dead-ends, the strategy of evolution appears to involve a regression to an earlier, 

more plastic form, then a sudden shift in an entirely new direction. This concept is known as “paedo-

52



morphosis” in biology and was developed in the 1920s by the biologist W. Garstang.

Garstang’s theory suggests that evolution has developed in a zig-zag fashion, with the significant 

steps in evolution proceeding not from adult individuals, but rather “the line of progress branches off 

from the unfinished embryonic stage” (1967, p. 167). Thus, vertebrates developed from the larval not 

adult form of some primitive echinodern, amphibians arose from a very primitive lung-breathing fish and 

not from, the more developed gill-breathers, and reptiles emerged from primitive amphibians and not 

later forms. The most striking example of paedomorphosis, says Koestler, is our own evolution. “ It is 

now generally recognized that the human adult resembles more the embryo of an ape than an adult 

ape” (p. 166). Consequently, “the ‘missing link’ between ape and man will probably never be found -  
because it was an embryo” (1978, p. 218).

While consciousness is generally considered an emergent feature of human evolution, it is not, 

according to Koestler, an “all-or-nothing” quality as implied by the Cartesian mind-body dualism. 

Awareness is a “matter of degrees,” both phylogenetically and ontogenetically. Phylogenetically, aware

ness has evolved from primitive automatic behavior, to semi-automatic responses, to reflective behavior, 

and finally to self-reflective consciousness in humans. Ontogenetically, for each individual, the experi

ence of “degrees of awareness” is common to everyone as we pass through states of highly-focused at

tention, wakefulness, routine tasks, unconscious habits, drugs, and dreaming.

Rather than there being a single mind-body “Berlin Wall,” Koestler treats mind and body as two 

complementary process descriptions evident at every level of the human holonarchy. For example, in 

acquiring a skill such as riding a bicycle or driving a car, we are highly conscious of our activity in the 

beginning, but over time habits develop, responses mechanize, and we are less conscious of applying the 

skills we have learned. “This condensation of learning into habit may be looked upon as a process 

which transforms mental into mechanical processes -  mind-processes into machine-processes” (1978, 

p. 231). Driving habitually with minimal awareness, but suddenly faced with something unexpected in 

the environment, we quickly shift to a higher level of awareness, and then shift back down when the 

crisis is over. As Koestler (1967) perceives it, in everyday experience, we are constantly jumping up and 
down the holonarchy of awareness.

Thus every upward shift or “quantum jump” in the hierarchy would represent 
a quasi-holistic move, every downward shift a particularistic move, the former 
characterised by heightened awareness and mentalistic attributes, the latter by 
dimming awareness and mechanistic attributes, (p. 211)

In Koestler’s (1964) study of creativity in humor, science, and art, his central thesis was that all 

forms of creativity had a similar structure, which he termed “bisociation.” Bisociation is “the perceiving 

of a situation or idea. . . in two self-consistent but habitually incompatible frames of reference” (p. 35). 

In humor, these frames collide, in science they fuse, and in art they are juxtaposed. Koestler (1967, 

p. 193) has expressed the creative trinity by the HAH A  metaphor: H A H A  represents the collisions of 

humor, A H A  the insight of science, and AH  the unifying juxtaposition of art

Koestler, in effect, constructed a level theory of creativity: "Bisociation means combining two
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hitherto unrelated cognitive matrices in such a way that a new level is added to the hierarchy, which 

contains the previously separate structures as its members” (p. 183).

The creative act, by connecting previously unrelated dimensions of experience, 
enables [us] to attain to a higher level of mental evolution. It is an act of 
liberation — the defeat of habit by originality, (p. 96)

Bisociation is similar to the notion of emergence, the creation of a new level to contain incompatibles 

at the previous level.

Koestler (1978) uses the French term reculer pour mieux sauter — draw back to leap — to des

cribe the phenomenon in science and art of temporary regression before the sudden leap of creative 

imagination. “ It is invaluable in our daily routines, but the revolutionary breakthroughs in science and 

art represent some variation of ■ reculer pour mieux sauter” (p. 151). He suggests that cultural evolu

tion is characterized by the same zig-zag pattern evident in biological evolution. The “draw back to 

leap” archetype in human creativity seems to be the same as the paedomorphosis pattern in biological 

creativity. Koestler interprets Kuhn’s theory of scientific revolutions and various theories of art in 

terms of the reculer pattern (p. 161).

The great revolutions in the history of science have a decidedly paedomorphic 
character. In the history of literature and art, the zigzag course is even more in 
evidence: we have seen how the periods of cumulative progress within a given 
“school” or technique end inevitably in stagnation, mannerism or decadence, 
until the crisis is resolved by a revolutionary shift in sensibility, emphasis, style.
(p. 220)

The paedomorphic step back to leap is a pattern of emergence which appears in both human creativity 

and biological evolution. It will be described further in Chapter 9.

TH E H U M A N  C O N D IT IO N

The course,of human and biological evolution has not been smooth, invariably progressive, or al

ways creative. There are no guarantees in evolution. We may not be the best possible conscious 

creatures which could have evolved, and we now clearly have the potential to destroy thousands, if 

not millions, of years of evolution on this planet Complementarity means that one polarity does not 

exist without the other, and in moral terms that means for there to be “good” there must be some op

posite “not good;” pathology is complementary to creativity.

Koestler (1967) suggests that the evolution of Homo sapiens leaves something to be desired. His 

preface to The Ghost in the Machine begins:

The creativity and pathology of the human mind are. . . two sides of the same 
medal coined in the evolutionary mint. The first is responsible for the splendor 
of our cathedrals, the second for the gargoyles that decorate them to remind us 
that the world is full of monsters, devils and succubi. They reflect the streak of 
insanity which runs through the history of our species, and which indicates that
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somewhere along the line of its ascent to prominence something has gone' 
wrong, (p. xi) <

“No man is an island,” writes Koestler (1978), “he is a holon.” And as a holon we are pulled by 

opposing self-assertive and integrative tendences. “When all is well, the two tendencies are more or less 

evenly balanced. In times of stress and frustration, the equilibrium is upset, manifested in emotional 

disorders” (p. 60). In the life of humankind as a whole, in Koestler’s view, the excesses of the self- 

assertive tendency are trivial compared with the destruction1 resulting from the pathologies on the self- 

transcending tendency. That is, the acts of personal violence pale beside the holocausts wrought by the 

actions of many people unselfishly participating in the glory of the group.

To say it once more: throughout human history, the ravages caused by excesses 
of individual self-assertion are quantitatively negligible compared to the numbers 
slain ad  m ajorem  gloriam  out of a self-transcending devotion to a flag, a 

. leader, a religious faith or political conviction, (p. 78)

The dynamics of this process are very straightforward in Koestler’s theory: the collective integ

rative tendencies of members constitute the aggressive self-assertive tendency of the group. Or, in 

short, “the egoism of the group feeds on the altruism of its members” (p. 83). As an integrative path

ology, the self-assertiveness of the members crumbles and self-autonomy is completely eclipsed by de

pendence on the group; the tensions of personal life are resolved by regression to a more primitive 

social level rather than by emergence to a new social level.

In healthy individuals, the holon character of self-responsibility is maintained within contraints 

of group interests. Similarly, healthy social holons maintain a dynamic balance between activities de

signed to ensure their survival (the institutional imperatives), and cooperative activities on a larger scale 

with other social holons. “An ideal society of this kind would possess ‘hierarchic awareness,’ every 

holon on.every level being consious both of its rights as a whole and its duties as a part” (p. 94).

People are not perfect and ours is not an ideal society. The suicide-murders of the People’s 

Temple in Guyana provide an archetypical illustration of Koestler’s theory of the integrative tendency 

run amuck — individual altruism feeding group egoism, the surrender of self to a leader and Ideal, and 

ultimately individuals following the insane rules of the group, contradicting the personal code of self- 

preservation. Such events, in Koestler’s (1967) view, are a recurrent feature of human history, and the 

reason lies in evolution:

The delusional streak running through history is not due to individual forms of 
lunacy, but to the collective delusions generated by emotion-based belief-systems 
. . . {and] the cause underlying these pathological manifestations is the split 
between reason and belief — or more generally, insufficient co-ordination be
tween the emotive and discriminative faculties of the mind. (p. 266)

Koestler believes that the source of the reason-emotion split is an evolutionary mistake in brain

making. The MacLean theory of three brains (Chapter 4) — a holonarchy of reptilian, old mammalian, 

and neomammalian brains — provides a biological basis for Koestler’s contentions (an interpretation 

which MacLean shares). Apparently because of the explosive development of the neocortex (about a 

half million years ago), “evolution superimposed a new, superior structure on an old one, with partly
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overlapping functions, and without providing the new with a clear-cut, hierarchic control over the old 

— thus inviting confusion and conflict” (p. 282). Evolution provides no assurances, and Koestler (1978) 

makes a compelling case for the possibility that evolution has made a mistake in our making, or at 

least has set us a puzzle to solve.

The Papez-MacLean theory offers strong evidence for the dissonant functioning 
of the phylogenetically old and new cortex, and the resulting “schizophysiology” 
built into our species. This would provide a physiological basis for the paranoid 
streak running through human history, and point to the direction of the search 
for a cure. (p. 296)

Based on the MacLean theory, Koestler’s specific suggestion of a fruitful direction for research is to 

find a biochemical solution to facilitate the coordination between old and new brain structures. Although 

the original suggestion in 1967 raised a storm of criticism, Koestler (1978) has persisted and repeats the 

plea a decade later, noting that “there is no end to the list of beneficial ‘tampering with human nature’ ” 

(p. 101). He reasons that since the schizophysiology represents a biological mistake, then a biological 

solution is indicated. Such a drug would not be expected to somehow create new characteristics in the 

brain, but rather to improve its functioning and permit its faculties to mature.

It would be naive to expect that drugs can present the mind with gratis gifts, and 
put into it something which is not already there. Neither mystic insights, nor phil
osophical wisdom, nor creative power can be provided by pill or injection. The 
biochemist cannot add to the faculties of the brain — but he can eliminate obstruc
tions and blockages which impede their proper use. He cannot put additional cir
cuits into the brain, but he can improve coordination between existing ones and 
enhance the power of the neocortex — the apex of the hierarchy — over the lower, 
emotion-bound levels and the blind passions engendered by them. (p. 103) ’

The search for a resolution to the “split-personality of human nature has now taken on a quality of 

utter urgency, for the nuclear clock is ticking. Koestler (1978) opens Janus with this statement: “ If I were 

asked to name the most the most important date in the history and prehistory of the human race, I would 

answer without hesitation, 6 August 1945” (p. 1). On that day a nuclear bomb exploded over Hiroshima. 

From that moment, death became a phylogenetic possibility as well as an ontogenetic certainty. The per

sonal confrontation with individual death was now joined by the prospect of the collective death of human

kind as a whole — a whole new image for human consciousness. In Koestler’s.view, the likelihood of the 

imminent demise of the human race arises from: (1) the fact that the destructive possibility exists; and

(2) the long history of the paranoid streak in human nature, the “schizophysiology.”

>

As representative of many similar apocalyptic perspectives, Koestler (1967) quotes the biophysicist 

J. R. Platt:

The present generation is the hinge of history. . . We may now be in the time of 
the most rapid change in the whole evolution of the human race, either past or to 
come.. . The world has now become too dangerous for anything less than Utopia. 
(P- 313)

Ours is the “exponential age,” where the growth curves of population increase, scientific papers, energy 

use, and virtually everything else have reached or are reaching an explosive take-off point — including, o f
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course, the exponential increase in 

creasing dramatically.
destructive power. The tensions of individual and social life are now in

As a final 'hopeful" image, Koestler (1978) imagines that other civilizations elsewhere in the universe 

must have reached the nuclear zero-point in their evolution. "Those civilizations which survive this and 

other tests of sanity will grow, or have already grown, into a cosmic elite of demi-gods” (p. 284) Nuclear 

annihilation may be a "cosmic weed-killer,” permitting only “good” civilizations to survive. So, concludes 

Koestler, it ,s nice to know that the universe is a place reserved for goodies and that we are surrounded
bv them ”
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Chapter 7

T I M E :  F R A S E R

This chapter and the next contain discussions in depth of two more comprehensive holonomic theo

ries, Fraser’s and Laszlo’s respectively. In general, Laszlo represents the mainstream of systems theory, and 

his “theory of natural systems” is predominately concerned with concrete phenomena. Although Fraser 

has no formal ties to the modern systems movement, his theory is in many ways the reversed image of 

Laszlo s theory. Fraser’s theory of time is one of the evolution of the patterns which connect, the evolution 

of connectivity itself. The theory focuses on relations, and ultimately on mental phenomena. The com

plementary perspectives of concrete and relational phenomena are represented in these two theories. Yet, 
in both theories, the pattern of levels and complements are the grand invariants.

Fraser’s (1975) theory is about levels of time and ever-renewing cycles of interaction between polar 
tendencies of evolution. It is:

A  natural philosophy which sees the world as one of semiautonomous integrative 
levels, created through the dynamics of emerging, unresolvable conflicts. In this 
dynamics, time itself is hierarchically ordered. It subsumes several levels of tem
porality, each contributing some new and unique qualities to the noetic tempo
rality of man. (p. 446)

Fraser characterizes his theory as an adaptation of Jacob von Uexkiill’s concept of a “species-specific 

universe.” In brief, “according to von Uexkull, for each animal the world-as-perceived is determined by the 

potential functions of the totality of its receptors and effectors” (p. 75). An  animal’s universe of all pos

sible signals (its merkwelt), together with the universe of all possible responses (its Wirkweit), makes 

up the totality of an animal’s universe of perception, or its Um welt. By the Umwelt concept, our human 

perception of the universe is specifically relative to the psychobiological apparatus available to us. We are, 

consequently, active participants in the world we perceive; that is, I make an active contribution to the 

world as:known to me. Reality, therefore, is relative to a specific frame of reference, a species-specific 
Umwelt

In the view held here final reality is relative to the perceiver. Yet, for the reader 
and this writer it is not ambiguous because the reader and this writer share the 
psychobiological unity of their species, (p. 76)

Fraser has generalized and extended the Umwelt idea from biology to a broader conception of levels 

of time and knowledge, reaching from rudimentary physical to complex human domains. Each level of 

evolved existence reflects an Umwelt of specific temporal features, as well as carrying the features of the 

prior levels. For complex existents, perceived reality consists of a holonarchy of Umwelts, many levels of 

time operating concurrently. In Fraser’s view, the relativity of species-specific universes of perception ap-
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pear to be connected by the invariants of the evolutionary process itself, the scheme underlying the suc

cession of Umwelts.

Through an informed use of the Umwelt principle the integration of many dis
parate views can then proceed on the basis of the assumption that the many aspects 
of reality are coherent and that universal schemes underlying these different as
pects are discoverable, (p. 435)

B E IN G  A N D  BEC O M IN G

As defined by Western tradition, being and becoming are mutually exclusive concepts.

The history of the philosophy of time. .. is characterized by the interplay of two 
distinct and contradictory views of the nature of time. When understood in 
their polarized extremes, one of these holds that beneath our experience of 
time there is an ultimate reality of permanence, the other one that the ul
timate reality of the world is that of pure change. World views which derive 
from or relate to the former embody the principle of being; they tend to re
gard substance and space as ontologically prior to function. World views af
fined to the latter embody the principle of becoming; they tend to consider 
process and function more fundamental than matter and space, (p. 44)

In static being, pure rest, there is no toehold for becoming; in a universe of complete flux, there 

can be no lawlike regularities. Each of these perspectives has been extensively explored, and each has 

generated philosophies which more or less satisfactorily explain certain aspects of reality. The mutual 

exclusivity but self-consistency of being and becoming are echoed in many such pairs of conceptual 

dichotomies (e.g., the one and the many, entropy and syntropy, wave and particle). This is the central 

theme of Fraser’s philosophy:

It seems we are dealing here with a polarization of some sort which manifests 
itself through a family of the pairs of time-related concepts. This polarization 
reflects two aspects of temporality which, though not separated by hard and 
fast rules, are nevertheless distinct: they are the nomethetic (lawlike, stationary, 
or permanent) and.the generative (creative) aspects of time. (p. 44)

Are time and reality a grand paradox? Must we hold both being and becoming together and 

separately affirm the validity of each? To do so would seem to violate the (Aristotelian) rules of logic. 

As Fraser summarizes it, classical logic is based on three assertions:

(1) The law of contradiction (sometimes called the law of noncontradiction), 
which postulates that a proposition and its negation cannot be simultaneously 
true; (2) the law of the excluded middle, the famous tertia n o n  datur, 
which states that anything is either a proposition or is not that proposition; 
and (3) the law of identity, which states that anything is identical to itself.
(p. 45)

Leibnitz held that the first and third rules were sufficient to demonstrate all propositional truths sepa

rate of experience. Fraser agrees with Leibnitz, but reasons that “ if the idea of time refuses to conform
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to the law of contradiction, then we must conclude that time is not independent of experience” (p. 45). 

Time, then, is not a category of logic, but immanent in the nature of the world.

Until 1931, a statement that time (or anything else) was not independent of experience because it 

could not meet the conditions of the law of contradiction, would assign it to some non-scientific, and 

certainly non-mathematical, category of knowledge. In the early 20th century, Russell propounded the 

doctrine that all mathematics was reducible to logic, a climatic statement of positivist universality.

To reach his goal, Russell had to deal with the existence of paradoxes in mathematics, such as the 

paradox in set theory whereby a perfectly logical argument leads to the proposition that there is a set 

which is and is not a member of itself. His approach was to develop a “theory of logical types.” The 

theory of logical types holds that (sets), (sets of sets), and (sets of sets of sets. . .), form a hierarchy of 

categories, of types — a holonarchy. As Fraser explains it, Russell then “denies the meaningful ness of 

a sentence whose manifest content pertains to a level higher than that of its words” (p. 359). That is, 

Russell banned interlevel relationships and meaning from the realm of formal logic (and, by extension, 

from all mathematics and science).

In 1931, however, Godel undercut the effort to establish a complete positivist theory of primitive 

logical axioms.

Godel showed that certain inherent limitations of the axiomatic method rule 
out the full axiomatization even of the ordinary arithmetic of integers, let 
alone the axiomatization of more complex systems. . . and offered, in its 
stead, an open-ended scheme which showed that mathematics is a hierarchy 
of inductively coupled deductive structures, (p. 357)

Godel showed that the rules required to prove any axiomatic system must contain some features not 

permitted within the axioms themselves. Thus, “Godel’s proof offered evidence that this state of in

consistency is intrinsic in mathematics” (p. 358).

The theory of logical types was developed to dismiss the problems of paradox; now it is used 

(e.g., by Bateson) to grapple with the experiential fact of contradictions by providing for the resolution 

of polarities through emergence. Mathematics, like any complex system, reflects this pattern.

On each level of the open-ended hierarchical structure of mathematical know
ledge we find paradoxical statements. In mathematics this is called inconsistency.
In the theory of time as conflict these are the self-contradictory aspects of being 
and becoming, again on each integrative level. On each level of mathematical 
knowledge we find laws inexplicable on that level in terms of the sentences 
which can be written on that level. In temporality, the resolution of certain con
flicts of each integrative level is possible only in terms of the content of the 
next higher level, (p. 360)e

Paradox and contradiction arise from the perception of interlevel relations in terms of only one 

level. That is, the law of contradiction holds within a given logical level (system of axioms, level of 

reality), but does not apply to the relationships between two or more logical levels; the law is an intra- 

level, not an //tterlevel, rule. It will be demonstrated shortly that Fraser’s theory is based on (a) the in-
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herent condition of contradictory conflict at a given level of evolution, but (b) the unmaintainability of 

true contradictions within a level, which (c) forces a solution by shifts to new logical levels (or regres

sions to earlier ones).

In Fraser’s theory of time, neither being (nomothetic tendency) or becoming (generative tenden

cy) is considered ultimately real, nor is the real the coincidence of contraries. Rather, existence lies 

“ in the conflicting separateness of certain opposites,” these conflicts being a universal condition des

cribed by “the purposefully broad concept” of existential tension. For Fraser, it is the relations — or 

conflicts — between opposites which constitute the “ really real.” He assigns “ontic status only to exis

tential tension but not to the polarized opposites which we recognize in the nature of time” (p. 46). It 

is not being or becoming which evolves, but the tension of their manifested conflicts at each level 

which evolves.

Conflict may be resolved only by (1) catastrophe and regression to a prior level of conflict, or 

(2) by emergence to a new integrative level. By the fact of evolution, it would seem that the “strategy 

of existence . . . consists of a preference for increased rather than decreased existential tension” (p. 230).

It seems that each emerging integrative level, with its new form of temporality, 
offers a solution, by containment rather than by regression to the unresolvable 
conflicts of the prior level. Thus, the conflict of life, which is resolved upon 
death by the return of the body to the inorganic, that is, by collapse, is re
solved by containment through the evolutionary emergence of the mind.
(P- 445)

The ontic unity of the tension between complementary opposites, together with an overall pre

ference for greater complexity and increasing existential tension — the morphic tendency slightly pre

ferred over the entropic tendency -  generates a succession of temporalities and levels of reality. Re

solution by emergence means the emergence of a new level of conflict with its own associated polar

ities, setting the stage for further emergence when the tensions of the new level pass some critical 

point As Fraser puts it:

I wish to think of evolution as a creative process of successive forms of exis- 
tents and levels o f  integration, such that each successive form or level may be 
associated with the idea of being more advanced than the form or level pre
ceding it  (p. 210)

New levels and laws arise from areas of potential not restricted by the laws of previous levels, 

which also means that the regularities of the higher levels cannot violate the laws of the lower levels.

For example, nothing in physical law denies the conditions required for life, and life surely has emerged; 

yet life obeys all the laws to which matter is subject, as well as incorporating an additional set of bio

logical regularities. With the emergence of new qualities (e.g., life), there is a concomitant emergence of 

new regularities. Each new level has access to a wider region of “undeterminateness” (which Fraser dis

tinguishes from random “ indeterminateness”), access to more potential and flexibility. Lawfulness and 

uncertainty are complements at every level: “More laws” does not imply greater restrictiveness because 

the scope of application is so enlarged. A  bear obeys “more laws” than the rock of its cave, but has in

comparably greater flexibility. Thus, the behavior of a molecule is severely restricted compared with the
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freedom of a mollusc, but a mollusc is less flexible than a plant, and an animal has less potential than 

a person. These two general properties characterize the laws of each integrative level:

(1) They arise out of conditions left undetermined by the laws of lower order 
(demanding, therefore, that the new regularities do not violate the earlier ones); 
and (2) each new.level displays an increasing region of indeterminateness of its ’ 
own. (p. 394)

THE L E V E L S  O F T E M P O R A L IT Y

According to Fraser (1975, p. 436) the semiautonomous levels of nature are: (1) electromagnetic 

radiation, (2) indistinguishable particles, (3) ponderable mass, (4) the cyclic and the aging orders of life, 

(5) the mental functions of a person, and (6) the communal functions of society. This is Fraser’s “big 

picture” of reality presented in six levels, each level dependent on previous levels but expressing new 

features of flexibility. Since these levels characterize the basic types of connections in the organization 

of reality, they are reflected everywhere in our experience. Fraser’s book, O f Time, Passion, and 

Knowledge, is to a large extent a vast collection of examples of these levels as they appear in the scien
ces and the humanities.

Each level of nature reflects a level of time. The first level is defined as the limit of temporal dis

crimination. Fraser illustrates it by an example very close to the meaning of von Uexkiill’s original idea: 

studies on time perception: demonstrate that two sharp noises (like gunshots), separated by less than 2 

milliseconds, will tend to appear to human subjects as a single sound. For us, these two events are simul

taneous; we have reached a physiological limit in our human ability to separate audio stimuli of “very 

short duration. Fraser calls this level (1) atemporal, the world of simultaneity where everything:' hapr 

pens at once; for the Umwelt of the human biology of hearing, atemporality is durations of 2 milli
seconds or less.

Atemporality identifies the limit of the physical universe from the perspective of a given observer. 

Generally, for terrestrial humans, this is the level of electromagnetic radiation, an Umwelt of simultane

ity where space and time, cause and effect, beginning and ending are all meaningless concepts. Atempo
rality is the most primordial ground o f our experience.

According to experiment, durations greater than 2, but less than about 20 milliseconds,are suf

ficient to tell us that two shots have been fired, but not which shot came first (e.g., the one over here, 

or the one over there?). This level is called (2) prototemporal, where events are countable — they can 

be separated -  but events are not orderable. A t this level, time is probabilistic, and the existents of this 
Umwelt appear as identical units.

Prototemporality is the level of indistinguishable particles, of statistical and quantum mechanical 

events which are countable but cannot be placed in a determinate order. There is only a hazy causal 

connectivity, space and time still cannot really be distinguished, and beginnings and endings can only be 

theoretically inferred. This is the level of units and randomness. As I interpret it, this is, for example, 
the level of connectivity that a public opinion poll utilizes.
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In the period of 20-50 milliseconds, most human observers can attribute before and after to two 

stimuli, but there is no sense of duration between the two shots, no sense that there could have been 

some shorter duration between them, no “ now.” The critical limit here seems to be about 130 milli

seconds. A  condition of simple before/after asymmetry is what Fraser calls the (3) eotemporal level.

Eotemporality is the Umwelt of ponderable mass, the familiar world! of classical mechanics, the 

world of linear succession, where time is past and future and reversible. In eotemporal, Newtonian 

equations of motion, time is squared and therefore its sign may be either positive or negative. For 

example, machines can be constructed, taken apart, and put back together again, yet remain the same 

machine; time, from the machine’s perspective, runs equally well in either direction. Fraser suggests 

that the few physical principles which do display a preferred direction are in fact formulations of re

lationships between levels. Boltzmann’s Fl-theorem, for example, characterizes the transition from the 

prototemporal to the eotemporal Umwelt, describing how probabilistic micro-patterns (of a large, ran

dom sample) give rise to determinate macro-relationships (e.g., election predictions).

The emergence of life out of the eotemporal world of pure succession is characterized by a new 

level of temporality and the emergent temporal feature of a “present.” Biotemporal (4) is triadic time 

-  past, present and future. In life, the present provides an anchor.for the eotemporal succession of 

before/after, and thus gives a direction to time. Based on the apparently universal periodic quality of 

life, the ubiquity of physiological clocks, Fraser imagines that life began as complex macromolecular 

systems adapted to the cycles of the environment. A t some point, these physical systems began to co

ordinate periodicities within themselves. This internal coordination of multiple cycles constituted the 

first flickerings of a “now” for a rudimentary life form, and hence began the long process of biological 

evolution.

In time, “the coexistence of even a few clocks of different frequencies within an integrated organ

ism must produce new periodicities by linear superposition and by nonlinear generation (p. 190). As 

life slowly developed, this inner coordination, this “presentness,” was sharpened and extended. Even

tually, cyclic orders of simple but essentially immortal (self-replicating) life evolved into mortal, aging 

life. In triadic biotemporal time, the aspects of connectivity and intentionality, which had been indis

tinguishable at earlier levels of causality, separate into determined and goal-oriented cause. Extended 

choice is a consequence of having a “now,” a period of delay between the inevitabilities of before/ 

after. And, of course, having a present means a new source of tension. Biotemporal causation is mul

tiple (equifinal) rather than a linked chain of cause and effect. Beginnings and endings, as unique births 

and deaths, are not interchangeable.

As life evolved, the existential tension between the tendency to self-organization and the tendency 

to return to the inorganic — that is, between growth and decay, syntropy and entropy — increased. 

Following the strategy of existence, nature’s conflict was resolved by emergence to a new level — the 

level of human consciousness.

Fraser roots the emergence of consciousness, the (5) nootemporal level, in the development of the 

brain which, he contends, manifests a level of complexity qualitatively different from any other biolo

gical process. Indeed, the quality of “very complex” distinguishes human mental functions just as “very
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many” characterizes prototemporal processes. Complexity here is not merely the large number of com 
ponent units, but the degree of their organized interconnectedness” (p. 258).
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Fraser’s temporal levels are also illustrated by a child’s development of the concept of number. 

Beginning with identity, “one,” the child first grasps cardinality, the separateness of countable things. 

Numerical digits are in themselves symbolic prototemporal objects. Next, ordinality is understood: num

bers can be placed on a line and counted in either direction, the realm of pure eotemporal succession. 

Then, “with the concept of .‘zero,’ directions of order are anchored and separated, defining the boun

dary between the eo- and biotemporal domains” (p. 439). Fraser comments that while this correspon

dence with the levels of causation probably accounts for the fantastic power of number to represent 

the physical world, it is also probably the reason for the apparent limits to purely mathematical models.

No matter what sleight of hand one applies to numbers, or how sophisticated 
an exercise one performs with them, they cannot be made to lead to valid 
statements about biotemporality and above, for they do not image the essential 
properties of these Umwelts. (p. 440)

Fraser defines two signals as being simultaneous if, “ in terms of the empirical givens or logical 

limitations of the system receiving the signals, the temporal separation of the signals proves impossible” 

(p. 69). Since time measurement always involves two or more clocks, he suggests that we cannot dif

ferentiate between two sounds less than 2 milliseconds apart because we have no physiological clock of 

that accuracy to compare with the external clock (the shots). The limit is known, however, because 

we have created instrumental clocks of that accuracy, and have therefore put our experience of simul

taneity into a temporal context. Consequently:

Simultaneity, recognized as an atemporal condition by one system or organism 
or accommodated by a logical structure, can be understood only if there is an 
associated system, organism, or logical structure for which the phenomenon is 
recognized to be temporal, (p. 69)

An event is defined as "anything that remains self-consistent and identical with itself through a 

period of time” -  one shot, one tick of the clock, one snapshot by a photographer -  and “events so 

understood are specific simultaneities, hence they are atemporal phenomenon” (p. 70). An event is an 

identity sliced out of a background of a multiplicity of events, a multiplicity of identities. For example, 

from my perspective my birth and death are termini of an event that I am “ inside of,” they happen in 

the undifferentiable (to me) spacetime of my body/self. My life is an event, hence atemporal from my 

perspective; I contain no clock by which I may experientially compare the events of my birth and my 

death. As Fraser explains it:

The primary reference simultaneity in man, that is, his basic reference event, is 
his life. A  person’s life is one single unit: “my absence of life” cannot be fol
lowed by “my life” and again another “my absence of life.” “M y birth” and 
“my death” from the point of view of the life event cannot be separated any 
more than two brief audio stimuli, offset by less than about 2 milliseconds, 
can be separated by hearing. . . I believe that the identity of the self serves 
as an archetype in the formulation of knowledge about all other events regard
less whether they come directly from sense experience or are mediated by in
struments and theories. For this reason, it would seem that the beginning or 
end of an event, that is, the creation and cessation of an identity, are not in 
themselves separate events from the point of view of the identity, (p. 70)

The philosophy of time as conflict provides for atomicity as well as continuity, the roots of which
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are found in the concept of event Consequently, “anything that qualifies as an event. . . is also a time 

atom for it is a unit of unchanging identity” (p. 107). Among temporal identities so described by 

Fraser is a present: while a present is perceived (by the nootemporal observer) to be an emergent 

feature of life, from the perspective of an individual organism its own lived “present” is an undifferen

tiated simultaneity suspended between a receding past and approaching future. “Presents” are atemporal 

atoms, temporal units of persistent identity.

In an attempt to find something in the physical world that could be identified as a “unit of simul

taneity,” Fraser reviews a number of quantum mechanical arguments which imply that there can be no 

physical meaning attached to particle-events occuring beneath a critical threshold, some “smallest inter

val.” “The suggestion emerges that 10 '24 seconds represents some type of limitation of temporality.” 

Another .argument from quantum mechanics-shows that 10‘23 seconds may be interpreted as the 

shortest period in which causal interaction may occur” (p. 108). These limits (still not conclusively de

monstrated) have a name — “chronon” — and are associated with the creation of the universe in a pri

mordial fireball: “The atemporality of the radiation-filled universe survives in the atemporality of the 

electromagnetic world in the simultaneity known as the chronon” (p. 136). Fraser extends the idea of 

the “smallest interval” chronon to larger and larger regions of the universe as more extensive inertial 

systems are considered, each with its own relativistic “proper time.”

For the smallest physically meaningful object, the classical electron, the chronon 
was found to be about 10"24 seconds. For a sphere with the lunar distance at 
its radius the atemporal world. . . is about 1.28 seconds; when the radius is one 
astronomical unit the “chronon” is about 8 minutes; when the radius is equated 
to the “ radius, of the universe” the length of this atemporal, single event is 
about 1.77x (1617) seconds, a quantity known as the age of the universe.
(P- 120)

Although Fraser (p. 314) restricts the term “chronon” to physical systems, his definitions easily 

lead to the idea that my life, from my perspective, is a chronon. My life, as a simultaneous event of 

persistent identity, forms the primordial ground of a complex temporal holon. If my life event as a 

whole is atemporal, the ontogenetically rudimentary distinction of myself from the universe, recognizing 

self-identity, defines the prototemporality of my personal experience. In separating my determined past 

from my expected future, I incorporate eotemporality. As the separation widens into a present which 

expresses the conflicts of the expected and encountered, I am living my biotemporality. Finally, in my 

nootemporal mental present, I experience free will. But the moment of active free choice, spontaneous 

action, characterizes, once again, an atemporal event. Spontaneity is a high-order simultaneity. The com

plex human life event can therefore be seen as a holonarchy of temporalities ultimately unified by the 

experience of simultaneity. M y whole life is reflected in the spontaneous now of my mental present

l
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Chapter 8

S Y S T E M : L A S Z L O

Every age, writes Laszlo (1974), “has produced a synthesis of its most trusted items of know

ledge.” In his view:

Ours is perhaps the most diversified, least integrated and most diffusely applied 
body of knowledge mankind has yet produced. It is also the most exact one in 
specific, fragmented areas, and the most operational. That it has produced the 
greatest disorder in the terrestrial household of man is little wonder. It is like
wise obvious that unless we integrate and focus our knowledge the disorder will 
grow into disaster, (p. 3)

Almost every idea cited in this development of Holonomy springs from a shared perspective, whether 

recognized, or not, that now is a time of great conceptual uncertainty, that the dominant scientific ideo

logies are somehow inadequate, and that the search for a new synthesis is a contemporary challenge.

As we head towards both world order and nuclear catastrophe, the timeliness and the shape of the con

ceptual synthesis is likely to be a prime factor in determining which termini is reached in this and the 

next few generations. Although by definition we cannot predict the nature of the emerging conceptual 

synthesis, “we can say that if the coming world order will be a viable one, its conceptual synthesis will 

be explicit, far-ranging, scientifically based, and pregnant with normative guidelines for practical behav

ior.” (p. 7)

The most coherent reflection of this view from within science is general systems theory. GST may 

be considered a contemporary scientific metaphysics, connoting, thereby, both a concern with funda

mentals and a permissiveness towards meta-modeling (i.e., second- and third-order theory). From within 

science, GST represents a radical but generally respected viewpoint; an association of scientists who see 

the changing world view as necessarily involving an expansion of science. Many, if not most, systems 

theorists have established reputations in conventional specialized disciplines (e.g., the biologist von 

Bertalanffy, or the economist Boulding), thus providing personal links with the larger body of natural 

science.

Laszlo’s synthesis of the fundamentals of systems theory brings together the major threads of 

what might be called the “established view” of systems. This synthesis embodies both the organismic 

and the cybernetic models of systems, and it extends systems concepts to the human realm. Although 

Laszlo is a professional philosopher, his conceptual stance is resolutely scientific.

Laszlo’s (1972a) theory of natural-cognitive systems is stated in a set of four variables: ordered 

wholeness, self-stabilization, self-organization, and hierarchy.
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R-Q = f(a,b,c,d), where a, b, c, d are independent variables having the joint
function R-Q  (R-'natural system” and Q - ‘cognitive system”).

a: coactive relation of parts resulting in ordered wholeness in the state of
the system (“systemic state property”);

b: function of adaptation to environmental disturbances resulting in the re
establishment of a previous steady state in the system (“system-cyber
netics I”);

c: function of adaptation to environmental disturbances resulting in the
reorganization of the system’s state, involving, with a high degree of 
probability, an overall ga in  in the system’s negentropy and information 
content (“system-cybernetics I I”);

d. dual functional-structural adaptation', with respect to subsystems (adap
tation as systemic w hole) and suprasystems (adaptation as coacting 
part) (“holon property”), (p. 120)

The four variables (a, b, c, d) represent systemic invariants which have been identified empirically 

in a wide range of specialized disciplines. They are an illustrative set of general principles. Laszlo would 

be the first to say that by no means all systems theorists would agree with the particular properties 

chosen, nor would others even feel that an axiomatic presentation is appropriate. The axioms are, how

ever, an excellent example of the sort of thing GST means by general principles; together, they represent 

the philosophic basis of a new scientific paradigm. As von Bertalanffy said in the preface to Laszlo’s 

(1972a) Introduction to Systems Philosophy: [This] work is the first comprehensive treatise of ‘systems 

philosophy.’ No one who looks beyond his own specialty and narrow interests will be able to deny the 

legitimacy of this quest” (p. xxi).

In the context of this book, Laszlo’s postulates are almost ideally stated. The first and fourth vari

ables, the systemic state and holon properties, together constitute a principle of whole-part holonarchy. 

The second and third variables, the system-cybernetics I and II, together comprise a principle of com

plementary process. These variables are described separately below.

(a) Wholeness and Order. By an ordered whole Laszlo means the holistic concept that the pro

perties of a whole cannot be reduced to the sum of the properties of the parts making up the 

whole. He uses the distinction between cumulative (summative) complexes that are(completely 

described by simple additive relationships (“heaps” or “aggregates,” e.g., a random pile of bricks), 

and constitutive complexes where the relations between the parts must be considered as well as 

the properties of the parts alone (e.g., bricks ordered as a fireplace or house). “These systems 

form ordered wholes, i.e., constitutive complexes in which the law-bound regularities exhibited 

by interdependent elements determine the functional behavior of the totality.” (p. 38)

The notion of “system-cybernetics,” of which the second and third invariants are the contrasting 

types, refers to control processes “which interrelates input-output functional analysis with internal 

state description” (p. 38). That is, cybernetics is used by Laszlo as a general term for the process, 

relationships between an “ordered whole” (the system) and its environment — i.e., feedback. Two 

general forms of feedback are recognized in modern systems theory, and, appropriately, are iden

tified by the polar terms of “negative” and “positive.”
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to evolve. “Phrased qualitatively,” writes Laszlo, “ it is ‘simple’ for systems to cooperatively con

stitute higher systems than to do the job of complexification alone” (p. 48).

For Laiszlo, the concept of hierarchy follows from the concept of complementary feedback pro

cesses.

This concept of a natural hierarchy is an entailment of the concept of self- 
stabilizing and self-organizing ordered wholes in common environments. It sug
gests a vertical law of organization by deduction from horizontal laws of inter
action. (p. 48)

However, “hierarchy” is not to be taken in the rigorous sense of top-down “bossing,” but rather 

in the sense of “level-structure” or “set of superimposed modules” (p. 51). That is, Laszlo’s con

cept of hierarchy is just what is meant by the term holonarchy.

A  system, a holon, manifests two sorts of level relationships: the "/'nfrasystemic hierarchy” of its 

own constitutive elements; and the “/ofersystemic hierarchy” of its cooperative relations with 

other systems in more inclusive systems. For example, cells and organs are levels in the intrasys- 

temic hierarchy of an animal, while dyads and groups are levels in the intersystemic hierarchy of 

an animal. In Laszlo’s view, in general “the hierarchy concept conserves its appeal on the basis of 

its supreme potential as an ordering principle, relating, through invariant hierarchical relationships, 

empirically dissimilar phenomena” (p. 53).

Laszlo’s concept of general systems theory as second-order modeling has been described earlier 

(Chapter 3). The four principles outlined here represent his distillation of the empirical findings reported 

by systems-minded scientists. They reflect the pattern invariants that systems theory purports to recog

nize in the diverse disciplines. To demonstrate the general applicability of his concepts, Laszlo provides 

a detailed description of three types of systems according to the parameters of his theory. Laszlo’s selec

tion of representative entities makes use of the three major domains of scientific theory which I earlier 

termed the MOH paradigm (see Chapter 1). His phrasing of why he chose these examples expresses per

fectly the subtle shift from the casual “rule-of-thumb” use of machine/organism/human categories to 

perceiving therein a profound statement about the nature of reality.

The vast panorama of organized complexity offered in nature can be categorized 
in numberless ways. However, when general categories are sought, the concepts 
of “physical,” “biological,” and “social” phenomena acquire paradigmatic colors. 
Within each of these broad categories many different entities are subsumed; yet 
here, too, some gain paradigmatic value over others. “Atoms” within the range 
of physical systems, “multicellular organisms” within that of biological entities, 
and “human societies” within the scope of social systems stand out as primary 
foci of investigation, (p. 56)

Atom s are the proverbial “units” of physics, a common conception testifying to their (a) self- 

consistent wholeness and order. The orderliness of atomic systems is even more dramatically indicated 

by the regularities exhibited through the periodic table. While atoms can, for most purposes, be treated 

as closed systems, according to Laszlo’s (p. 66) interpretation they do display the rudiments of sys

temic openness insofar as they interact with their environment to some extent. The tendency of an
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atom to find some typical steady (ground energy) state illustrates (b) self-stabilization, while the evolu

tion of atomic populations by nuclear transmutation processes from primordial simple forms (e.g., hydro 

gen.helium) to complex elements (e.g., uranium, plutonium) indicates the operation of a (c) self-organ

izing tendency at the atomic level (p. 66). Finally, atoms are (d) holonarchically organized wholes of 

component nucleonic and electronic subsystems, and are constituents of molecular and crystalline 

structures.

Organisms, are, in systems theory, the “classical” examples of (a) ordered wholes displaying irre

ducible global qualities. Adaptive self-stabilization (b) is exemplified by processes of homeostasis (self

regulation to maintain a steady state), homeorhesis (growth following a relatively fixed path), and lear

ning (which “effects a temporary reorganization of the parameters of the organism’s essential functions, 

physiological as well as behavioral” (p.88)). Learning is almost a form of cybernetics II, but since the 

adaptation cannot be inherited it serves only as an ontogenetic form of self-regulation. It is phylo

genetic evolution which illustrates the property of (c) self-organization in populations of organisms. 

Organisms are, of course, easily understood as (d) intrasystemic hierarchies (i.e., organs, organelles, 

cells) and as members of intersystemic social and ecological hierarchies.

Human social systems tend to be “very open systems” in contrast to physical systems which tend 

to be closed. Although there is certainly no generally agreed upon view on how to define a social exis

tent, according to Laszlo “ ‘entitivity’ is seldom denied to social units by any social scientist” (p. 99). 

Since a social system is certainly more than a “heap” of people randomly interacting it may be con

sidered (a) an ordered whole. Social (b) self-regulation.is evidenced by the tendency of social systems to 

maintain internal equilibrium, or the “status quo,” in the face of environmental challenges. Social self

organization (c) refers to the ability to change the internal structure to adapt to persistent forces in the 

environment (e.g., revolutionary pressures leading to a change in the form of government). Laszlo ex

plains: “Structural change may be conceived as a change in the social system’s normative culture 

(Parsons), which here plays the role of basic fixed forces” (p. 107). And .(d), the social intrasystemic 

hierarchy subsumes people as organismic subsystems and the social intersystemic hierarchy is the in

clusion of a society in larger social systems, ultimately by an incipient world organization.

Atomic, organic, and social entities are all examples of concrete “natural systems.” Laszlo suggests 

that the four postulated invariants are sufficient for a broader theory of “natural-cognitive systems.” In 

his theory, Laszlo resolves the Cartesian mind-body duality through a “biperspectival” standpoint. From • 

this standpoint, neither “mind-events” nor “physical-events” are reduced to one or the other, but they 

are seen as different perspectives on a unitary brain-mind structure. The unity lies in the observation 

that the same invariant properties can be found in both mental and physical descriptions.

This position is reached by (i) recognizing the mutual irreducibility of physical 
and mental events, (ii) constructing separate models for sets of physical and 

■ mental events, and (iii) exploring the models for isomorphies. (p. 163)

Laszlo contends that a cognitive system (a mind) reflects the same invariants found in concrete sys

tems. That the mind reflects (a) wholeness is almost a truism; few, if any, contemporary cognitive psy

chologists argue for an atomistic, additive conception of mind.' Indeed, the lack of sufficient mental or-
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derliness is considered a sign of mental pathology. Self-stabilization (b) is, for Laszlo, reflected in our 

mental tendency to construct and maintain a consistent model of the world. Peering through our con

ceptual lenses, through our models of the world, we selectively perceive and act so as to reduce the 

discrepancies between the expected and the encountered. That is, “all people build worlds around them 

which satisfy, to a greater or lesser degree, their conceptions of the world” (p. 128). Mental adaptive 

self-organization (c) is manifested in our shifts of world view, in those periods when the cognitive 

models themselves are reorganized to meet persistent challenges from the environment. While the (d) 

holon-property of a cognitive system is not well defined by Laszlo (p. 137), he does suggest that it is 

represented in cognitive models which map the natural intra- and intersystemic hierarchies, specifically 

the organic (intra) and social (inter) structures.

A  ST R A T E G Y  FO R TH E FU TU RE

Laszlo characterizes his systems philosophy as “perspectival” (see Chapter 3). Perspectivism is the 

inevitable epistemological consequence of the empirical thesis that every organism'is an active partici

pant in its own perception, that the world-as-perceived results from a dynamic interaction between the 

knower and the known. Von Uexklill’s concept of “species-specific universe,” Umwelt, is one example 

of this empirical thesis. Within the human domain, there is a spectrum of perspectives which might be 

called “language-specific” (e.g., Benjamin Whorf) or “cultural-specific ” Umwelts. Laszlo quotes E. T. 

Hall’s extension of the Whorfian hypothesis to make his point:

[People] inhabit different sensory worlds. Selective screening of sensory data 
admits some things while filtering out others, so that experience as it is per
ceived through one set of culturally patterned sensory screens is quite dif
ferent from experience perceived through another.

In (almost) every scientific postulation of relativity, there is an accompanying assumption that 

some set of invariant laws, principles, or patterns underlie the myriad frames of reference. Laszlo notes 

that “Chomsky could locate ‘linguistic universal’ and Kluckholn discovered a number of ‘universal 

categories of culture’ ” (p. 200). Laszlo himself, of course, has identified a set of “systemic universals.”

Evolution provides a context for the search for invariants. In Laszlo’s (1974) interpretation, sys

tems theory is a return from within science to process metaphysics.

Whereas process metaphysics saw evolution as a cosmic process, embracing all 
empirical phenomena in a continuous if specifically differentiated sweep, the 
modern empirical sciences evolved special laws of evolution, applicable only 
within limited domains, (p. 203)

GST, according to Laszlo, is now reaffirming the process conception of a unitary evolutionary pattern 

linking all levels of reality.

Laszlo roots the new evolutionary paradigm in the recognition of some concept to complement 

the universal entropic tendency, some negentropic principle. Although the entropy principle does not
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forbid the existence of local regions of reverse entropic processes (so long as one is willing to include 

the local open system in a large enough closed system so that an overall entropy increase will be main

tained), entropy cannot explain how structures happen to be in the universe in the first place, how 

order initially arises to be subsequently degraded. Laszlo comments: “The second law becomes a law of 

evolution if we add to it the repertory of configurations which, when hit upon, manifest a degree of 

stability” (p. 208). These configurations represent the concept of a “ ‘hidden’ or ‘potential’ strata of 

stability.” For Laszlo, the “strata of stability” are just those invariants of systemic organization which 

are manifest in all the domains of nature.

With the rise of cybernetics and organismic systems theory, science acquired a concept of tele

ology which appeared to be immanent in the natural order of things. By the relational processes of 

positive and negative feedback, a system can. be described as goal-oriented. Even mechanistic systems 

can be described as purposive; e.g., a thermostat-house-furnace system will strive to optimize a 

temperature setting (its goal) by negative feedback (a thermostat turns the furnace on and off in 

response to changes in the house temperature).

Fact/value represents another dualism which is being reinterpreted as a complementarity. “Value- 

systems” are coextensive with “fact-systems,” insofar as all systems reflect cybernetic value orienta

tions. Laszlo (1972a) writes:

The real reason why the “fact-value gap” is obsolete is that human beings -  as 
indeed all living things (in the present view, all natural systems) -  are them
selves goal-directed systems. Their “programs” are known as “genetic codes,”
“ instincts,” or “conscious purposes” and the mechanisms whereby they are 
sought as “homeostasis,” “the autonomic nervous system,” and the analytic 
centers of conscious thought in the cortical hemispheres. The above termino
logy is to exhibit the fact that human beings and servomechanisms are alike 
insofar as they both strive after goals, the norms of which are incorporated 
into their control centers, (p. 259)

The correlation.of fact and value does not entail some “final cause” as the source of teleology. It arises 

from the cybernetic nature of organized systems to maintain and transcend themselves.

For Laszlo, the cybernetic definition of systems offers an intrinsic natural norm -  namely, adap

tation to the environment. Therefore for the mind, “optimal value correlates with the cognitive organi

zation through which the system can successfully predict and compensate for most of the relevant en

vironmental variables” (p. 264), and exactly the same may be said of natural systems (p. 266). In the 

biperspectival view, “a cognitive system in a state of sufficient information input is identical with a 

natural system in a state of sufficient energy import” (p. 267), and consequently a healthy natural- 

cognitive system (i.e., a person) is one that is adapting appropriately to the environment in terms of 

both information and energy.

The value quality inherent in systems theory suggests a normative world view, a new age ethos, 

which Laszlo describes as an “ideal of a reverence for natural systems.” The “norm of nature,” as he 

sees it, is not rooted in particular systems, but in the holonarchy of systems as a whole. It is the whole 

order of nature which is the source of the highest value.
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Albert Schweitzer called for reverence for life. On this basis we must call for 
reverence for the level-structure of the microhierarchy, including all systems on /
all its levels, from atoms to an emerging planetary culture, economy, and ecol
ogy. We must envision the biosphere as a whole -  the earth as a “spaceship,” 
with mutually reinforcing or mutually destructive interdependences, (p. 287)

We, as human, are of and in nature, an intrinsic part of “what’s going on” in the universe.

To be part of nature is to have a reason for existence. . . we are not alone.
We are part of the tremendous, balanced hierarchy which distributes roles and 
values to all things, from atoms to international federations, (p. 289)

For Laszlo (1972b), systems theory is inherently humanistic in a broad sense that ultimately extends 
to a sense of relatedness with all systems.

The systems view of nature and man is clearly non-anthropocentric, but it is not 
nonhumanistic for all that. It allows us to understand that man is one species of 
system in a complex and embracing hierarchy of nature, and at the same time it 
tells us that all systems have value and intrinsic worth. They are goal-oriented, 
self-maintaining, and self-creating expressions of nature’s penchant for order and 
adjustment. The status of man is not lessened by admitting the amoeba as his 
kin, nor by recognizing that sociocultural systems are his supersystems. Seeing 
himself as a connecting link in a complex natural hierarchy cancels man’s an
thropocentrism, but seeing the hierarchy itself as an expression of self-ordering 
and self-creating nature bolsters his self-esteem and encourages his humanism 
(p. 118)

Laszlo (1974) is apparently not one to simply make a philosophical point and hope others do 

something with it. In his book A  Strategy for the Future, he applies systems concepts to the problem 
of emerging world order.

As members of the emerging global society and culture of the late twentieth 
century, we are committed to seeking the new forms of societal organization 
which enable mankind to enter the era of global existence without trauma 
and the decimation of our numbers, (p. 61)

Laszlo suggests a three-phase strategy for achieving a stable and humanistic world order.

Phase One, “ the era of worid-system consciousness,” is directed towards consciousness-raising (an 

idea essentially established by the women’s movement) in ever-widening patterns based on public 

discussion. “ Rising levels of discussion entrain in turn greater attention by the public media, and 

prompt the influx of world-systemically thinking people in the domestic and international political 
arena” (p. 184.).

Phase Two, the era of multilevel decisions,” is a period of political process aimed at developing 

globally-oriented information networks and decision-making organizations at every social level.

The subsequent creation of a multilevel political participation system, operating both within and 

among individual nation-states, channels the forming consensus on specific issues and policies to
ward concrete realization” (p. 185).
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In Phase Three, “the era of global homeostasis,” “national governments agree to jointly constitute 

an impartial universal actor entrusted with specific regulatory tasks. Laszlo has designed such a 

universal actor, a hypothetical world institution which operates “with the minimum of coercion 

and the highest humanly attainable degree of voluntary cooperation between individuals and 

groups” (p. 199).

As Laszlo (1972b) perceives it, general systems theory is based on a natural scientific philosophy 

which provides both the means to understand and design systems, and a norm to guide the utilization 

of this understanding. In his view, it meets a pressing need.

The supreme challenge of our age is to specify, and learn to respect, the objec
tive norms of existence within the complex and delicately balanced hierarchic 
order that is both in us and around us. For there is no other way to make sure 
that we achieve a culture that is viable and humanistic, (p. 120)
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Chapter 9

E V O L U T I O N

Theories of emergent levels and complementary process are inherently evolutionary theories. The 

very concept of “wholes” possessing global qualities not found in “parts” implies a time dimension of 

emergence when the global qualities first coalesced. In this chapter, the threads of evolutionary systems 

theories are pulled together into six concepts of emergence and succession. The concepts are summar

ized in Figure 9.1.

G E N E S IS ,  E M E R G E N C E .  A N D  S U C C E S S IO N

1. M o t io n  a n d  change  are p rio r  to their com p lem ents  o f  rest and  
n o  change. M enta l characteristics (differences, relations) are im 
m a nent in  system s o f  su ffic ien t com plex ity .

2. The strategy o f  existence consists o f  a preference for increased  
rather than decreased existential tension. O n  the whole, the  ten
d e n cy  to order has prevailed over the tendency  to disorder.

3. The regularities o f  each integrative level arise o u t  o f  cond itions  
left und ete rm in ed  b y  the regularities o f  earlier levels. N e w  laws in 
corporate a n d  e x ten d  earlier ones.

4. N e w  levels involve a w ider range o f  potentialities than previous  
levels. Qualities, com p lex ity , a n d  freedom  increase successively  
white quantities, stability, a n d  predictability  decrease.

5. A d va ncem ents  to h igher levels are p reced ed  and  a ccom p an ied  
b y  tem porary regressions to low er levels. E v o lu t io n  " draws b a c k "  
from  level (n) to level (n-1) before  " le a p in g "  to level (n+1).

6. The dynam ic o f  evo lution  is characterized b y  increasing time- 
e co n o m y  o r  increasing rate o f  change. That is, the rate o f  evo lu 
tion is acclerating progressively.

FIGURE 9.1. Evolutionary patterns. Summary of human systems concepts related to evolution.

G EN ES IS

(1) Motion and change are prior to their complements rest and no change. 
Mental characteristics (differences, relations) are immanent in systems of 
sufficient complexity.

The loop of interdependence between process and structure is based on a retrospective view of 

evolution. In evolved reality, both process and structure appear well-developed and neither aspect is 

privileged a priori in nondogmatic scientific descriptions. But some priority is necessary to establish a
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beginning, and the character of the beginning sets the tone for the whole journey. In the words of 

Mao Tse-tung, the journey of a thousand miles begins with a single step.

In the metaphor of bipedal walking, the first step implies the second step; two limbs are used, but 

we must begin with one. In choosing between the nomothetic and generative for the first step, the 

crucial requirement is that the pole chosen must contain its opposite. This requirement can be met by 

the family of concepts associated with becoming; it cannot be met by the family of concepts associ

ated with being. The argument is very simple: conditions of relative rest, stability, and structure can 

arise from combinations of motion, but no combinations of rest can generate change, instability, and 

process. As Fraser (1975) summarizes it:

In kinematics it is possible to generate relative rest by superimposing states of 
relative motion, but it is not possible to generate relative motion by combining 
states of relative rest. In a more general way, it is possible to reproduce a new 
condition through steps of change, but it is not possible to reproduce an earlier 
condition by steps of no change. The asymmetry suggests that motion and 
change are somehow more fundamental than rest and no change, (p. 316)

Motion and change are more fundamental than rest and no change because they operate with dif

ference. Difference is an inclusive concept while sameness is a limit case: difference can diminish or be 

virtually cancelled to manifest sameness, but sameness incorporates no dynamic, no quality, no distinc

tions which can constitute difference. The featureless cannot give rise to features. Or can it? This is pre

cisely the basic question of astronomical cosmology: assuming the universe had a beginning, which most 

scientists today do (the “ Big Bang”), can we postulate an absolutely homogeneous “primordial egg,” or 

must the initial conditions contain some imperfection, some inhomogeneity, some difference?

Modern scientific cosmology has tended to start with an idealized model of a featureless begin

ning. The astronomer E. R. flarrison (1969) notes:

Unfortunately, all attempts to restore structure to the universe have so far 
failed. The impression grows that we have discarded too much. . . The expan
ding structureless universe is barren and tends to remain uniformly bleak.
(p. 92)

Some inhomogeniety, suggests Harrison, is necessary to get the universe started towards structure. This 

inhomogeneity may consist of simple density fluctuations, a kinematic irregularity (the “lagging core” 

theory), or a difference in the distribution of matter and antimatter in the universe, a compositional 

inhomogeneity (which is the approach Harrison prefers). Whatever the source of the primordial distinc

tions, says Harrison, “structure cannot reappear spontaneously in the featureless models.”

Structure evolves out of primordial initial conditions that exist as inherent inho
mogeneities in the universe from its beginning, or at least from the first moment of 
its expression. Moreover, the initial conditions are a foundation of structure that 
in all probability possesses some degree of complexity as a natural and essential 
part of the universe, (p. 96)

Does the concern with difference make a difference? Bateson (1972) suggests that it does: in pon-
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dering Alfred Korzybski’s famous phrase “the map is not territory,” wondering what does get onto the 

map if not the territory, Bateson suddenly realized that it is difference which gets onto the map. A 

map without differences would be featureless and would be recognizable only by a boundary — which 

marks a difference between the map and some larger context.

Differences, Bateson (1977, p. 240) points out, are not in things, or even between things. The dif

ference between an apple and an orange cannot be found in either the apple or the orange, or in the 

space between them. Differences are not material, and they cannot be placed in time. The differences 

between an apple and orange were there yesterday and will be there tomorrow, and will exist even if 

we send the orange away. Although difference does not exist in space or time, it is itself a spatial term, 

and “difference which occurs across time is what we call ‘change’ ” (1972, p. 452). Change, then, is 

successive difference; temporal difference.

In sum: “a difference,” says Bateson, “is an abstract matter” (p. 452). Difference and change are 

relational terms, referring to relational aspects of concrete things.

Differences are potentially infinite. An apple is different from the rest of the universe in an in

finite variety of ways. Thus, there is always some selectivity associated with recognizing differences. A  

“difference which makes a difference” is what Bateson (p. 453) calls “the elementary unit of infor

mation.” Information is “news of difference,” a selected and transmitted difference, a “bit”<of infor

mation. Selected differences, relational patterns, are mental phenomena. “Such a difference, as it travels 

and undergoes successive transformation in a circuit, is an elementary idea’-’ (p. 315). The recognition 

and transmission of difference is what Bateson means by the “mental characteristics” of a system.

The ancient question of whether the mind is transcendent or immanent has been resolved by 

modern science, according to Bateson, clearly in favor of immanence. Mind is immanent in the ensemble 

of differences of a system as a whole.

We can assert that any ongoing ensemble of events and objects which has the 
appropriate complexity of causal circuits and the appropriate energy relations 
will surely show mental characteristics. It will compare, that is, be responsive 
to difference, (p. 315)

Bateson’s comment on his original paper -  entitled “ Form, Substance, and Difference” -  summarizes 

his thoughts on difference: “In addition to (and always in conformity with) the familiar physical deter

minism which characterizes our universe there is a mental determinism” (p. 465). This mental deter

minism is not supernatural or transcendent; it is immanent in the function of a complex system, in the 
pattern of relations among concrete components.

It is important to point out that Bateseon always utilizes Carl Jung’s distinction between the 

domains of Plerom a  (inorganic) and Creatura (organic). Bateson’s interest is in the organic, and it 

is with life that he associates sufficient complexity to display mental characteristics. In Bateson’s view, 

all living systems have some level of awareness, but purely physical systems do not. “The pleroma 

knows nothing of difference and distinction; it contains no ‘ideas’ in the sense in which I am using the 

word” (p. 456). Mental determinism is consequently evident “in those sections of the universe which are
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alive or which include living things.” Bateson does not agree with Butler, Whitehead, or de Chardin that 

this mental determination can be ascribed to "single atomies.”

Within the domain of life, Bateson connects mind and evolution in one conceptual framework.

Within mind in the widest sense there will be a hierarchy of subsystems, any 
one of which we can call an individual mind. But this picture is precisely the 
same as the picture which I arrived at in discussing the unit of evolution.
(p. 460)

The unit of evolution, says Bateson, is not the organism, or populations of organisms, it is “organisms 

plus environment.” Species competing with species in an environment, or species competing directly 

with the environment, will destroy the context which makes survival possible. This epistemology corres

ponds to our contemporary discovery that “winning the fight against nature” leads to a ruined environ

ment and eventually means that humans will become extinct just when we are completely victorious 

over nature. Only the larger unit of individuals plus the environment and the interactions with the en

vironment can survive and evolve. Thus, “a very strange and surprising identity emerges: the unit of 

evolutionary survival turns out to be identical with the unit of mind” (p. 483)

An initial extension of Bateson’s connection between mind and evolution seems possible based on 

the earlier remarks about cosmology. The assumption of manifold differences and “appropriate complex

ity/’ which are the prerequisites for Bateson’s concept of mental attributes, may be met in the initial 

conditions of the primordial universe as a whole (i.e., Harrison’s model). Combining the cosmological 

need for initial inhomogeneity, some degree of complexity in the distribution of difference, with 

Bateson’s proposal that such characteristics constitute mental features, we are provided with a concept 

of mind and matter present in the very genesis of the universe. The inhomogeneities which are neces

sary to catalyze structure in the universe constitute a relational pattern which is coextensive with pri

mordial matter. Mind is present in the character of the universe as a whole.

Evolution is the pattern which connects all levels of nature. In my view, evolution has comple

mentary mental and material characteristics present at the very beginning of the universe. The mental 

is a function of difference and change, and is thus more rudimentary than matter which embodies the 

principle of relative rest. Evolution leads with the mental aspect, while the material aspect lags; be

coming forges ahead, while being stays behind and consolidates the gains made. Consequently, the men

tal characteristics seem to diminish to insignificance as we look back through the world of Pleroma, 

while they become increasingly prominent as we progress through the domain of Creatura. Ahead, the 

evolutionary track appears to be constituted entirely by information and mental complexity.

Bateson’s connection between mind and system is of central importance in establishing an evolu

tionary theory of consciousness. This assumption will be examined in greater detail in Chapter 11.
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EM ER G EN C E

(2) The strategy of existence consists of a preference for increased rather than 
decreased existential tension. On the whole, the tendency to order has 
prevailed over the tendency to disorder.

The evolution of what we know as the physical universe began, it is thought, about 15 billion 

years ago. Ten billion or so years later our solar system and the planet earth formed. Within a few 

billion years, the rudimentary forms of life appeared, marking (albeit imprecisely) the beginning of ter

restrial organic evolution. Several million years ago, biological evolution began to generate erect, tool

making species, beginning the process of human evolution.

Evolution appears to be an empirical fact. Von Bertalanffy (1967) writes:

The transition toward higher forms of life on earth in geological history is an 
empirical fact. That an insect compared to a worm, man or a mammal com- 

'  pared to reptiles or amphibians, are “higher” forms is not a subjective value 
judgment, but a statement of fact that can be elaborated “ad libitum” in 
terms of anatomic structure, differentiation of functions, behavior, and so on.
(P. 83)

“Higher” is not, of course, to say “better.” “Higher” in evolutionary terms means later, more complex, 

or more flexible. The facts, the evidences of progressive change in physical, organic, and human realms 

— on the largest scale — are what we mean by evolution. Evolution is. a term which means an asymmet

rical process of progressive change on a large scale.

From a sufficiently broad perspective, evolution as a whole appears as a one-way process of pro

gressive complexification. Yet there also appear to be two arrows in time, opposing one-way entropic 

and morphic tendencies. In any given time and place, one or the other of these processes may appear 

to be dominant. In any local situation, the sequence of change from level to level can be in either 

direction: (a) regression to prior more primitive levels, of order or (b) emergence to new more complex 

levels of order.

On the whole, however, the morphic principle must have some minimal advantage over the en

tropic tendency in order for the empirical fact of evolution to have happened. That is, over the long 

haul, the conflicts between the two asymmetrical tendencies must have more often led to emergence 

than to regression. The kinematic priority of motion over rest translates into the evolutionary priority 

of the morphic over the entropic arrow, of the generative over the nomothetic tendency.

The overall asymmetry of evolution is what Fraser (1975) calls the “strategy of existence.” “ I 

would postulate,” he writes, “that this consists of a preference for increased rather than decreased 
existential tension” (p. 230).

As one example, in the case of the unresolvable conflicts of life (the rise out of 
and the return to the inorganic — also known as the two thermodynamic arrows, 
etc.), the solution lies not in the elimination of conflicts through mutual collapse 
of the conflicting opposites, that is, through catastrophe, but rather in the main-
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tenance of those conflicts. But, as we have seen, the maintenance of the con
flicts of life amounts to unavoidable complexification, and alas, an attendant 
increase in existential tension, (p. 230)

Emergence, for Fraser, is the expression of an evolutionary preference for forming new integrative levels 

of order as the overall direction of change. Whyte (1974) asserts this point very clearly:

The ordering tendency must have prevailed on the whole, or there would exist 
no well-formed systems and no hierarchies of systems. I emphasize: from a 
human, philosophical, and scientific point of view the ordering tendency in 
nature is more important than the disordering tendency, (p. 48)

While emergence expresses an evolutionary preference for the morphic tendency, the interdepen

dence of the morphic with the entropic tendency to disorder can never be ignored. Indeed, disorder 

may appear dominant before and during the creative leap of emergence. After reviewing much of the 

literature on emergence, Platt (1970) concludes that one of the most common characteristics of evolu

tionary jumps “ is that the jumps are always preceded and accompanied by ‘cognitive dissonance’ ”

(p. 50).

In Platt’s view, Thomas Kuhn’s (1962) theory of scientific revolutions is an archetypical demon

stration of this concept. Kuhn’s theory describes the process whereby odd bits of data which cannot be 

accounted for in an existing scientific paradigm eventually develop into anomolies and finally into ex

tremely disconcerting paradoxes. It is in a context of increasing conceptual disorder that a new para

digm appears which suddenly and unpredictably snaps all the discordant ideas and evidence into place 

in a more general synthesis, resolving the paradoxes of the earlier paradigm. Jumps, concludes Platt 

(1970, p. 51), are not only accompanied by widespread dissonance, but the restructuring tends to be 

sudden and unpredictable when it does come.

Although the entropic tendency to disorder is certainly better known and understood than the 

morphic tendency, the “preference for increased existential tension” has been explored by Prigogine in 

the field of nonequilibrium thermodynamics (for which he received the Nobel Prize). Many systems 

theorists cite Prigogine as having mathematically demonstrated the process of self-organization in physic

al systems towards states of higher negative entropy (e.g., Laszlo, 1972a, p. 44; Fraser, 1975, p. 111). 

Prigogine (1976) maintains that in open systems “Boltzmann’s ordering principle [entropy] is no longer 

applicable. Dissipative [open] structures are associated with an entirely different ordering principle, 

which may be called ‘order through fluctuation’ ”(p. 95). Jantsch (1975) considers Prigogine’s principle 

fundamental enough “to form the basis for a new general system theory, valid in all domains: physical, 

biological, social, and spiritual” (p. 37).

Jantsch describes Prigogine’s principle of “order through fluctuation” as follows:

If systems of any kind are in a sufficiently nonequilibrium state, have many 
degrees of freedom and are partially open to the inflow of energy (information) 
and/or matter, the ensuing instabilities do not lead to random behavior (even 
if the initiating fluctuations and the mutation as such are random); instead, they 
tend to drive the system to a new dynamic regime which corresponds to a new 
state of complexity. In such a transition, the system acquires new margins to
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produce entropy, new possibilities for action, (p. 37)

This is the action of the morphic principle. At the basis of this theory is the notion of change, fluctua

tion; small changes tend to be dampened as the system strives to maintain a dynamic equilibrium in its 

environment, whereas a sufficiently large fluctuation will induce instability which tends to drive the 

system to a new order of complexity. Thus, as Prigogine (1976) puts it: “a critical fluctuation [is] a 

prerequisite for the appearance of an instability” (p. 117).

Jantsch (1975) suggests that the Prigogine principle “may well be empirically discovered in many 

well-researched aspects of human system dynamics” (p. 62). A  simple example (which Prigogine has 

worked out in some detail), is the resolution of a clogged highway system by opening a new through

way and thereby introducing a new dynamic regime. The new road, however, permits new patterns of 

business and leisure traffic to develop which in time builds up to a new state of very high entropy and 

bumper-to-bumper frustration.

Jantsch is another who cites Kuhn’s theory of scientific revolution as an example, in this case of 

Prigogine’s principles. Small fluctuations in an existing paradigm contribute to an increasingly rigid 

(dogmatic) conceptual formulation as entropy (dissonance) increases. Critical fluctuations (paradoxes) 

suddenly drive the sicentific system to a new regime (new paradigm). A t first, the new paradigm pro

vides scientists with great freedom and many avenues of exploration, but as the subsidiary theoretical 

structures are built and niches are filled, the entropy increases and new anomolies appear. Jantsch com

ments: “The evolution of new order in rational knowledge again seems to be based on the Prigogine 

principle of ‘order through fluctuation’ ” (p. 229).

(3) The regularities of each new integrative level arise out of conditions left 
undetermined by the regularities of earlier levels. New laws incorporate 
and extend earlier ones.

The emergence of a more complex integrative level of evolution is characterized by the appear

ance of “ new” qualities. These new qualities are just those properties which are not determined by the 

regularities of the previous level. In order for evolution to happen, no set of laws for any integrative 

level can be complete, otherwise there would.be no “room" for new qualities to appear. Fraser (1975) 

writes:

The principles which control the integrative levels of nature. . . seem to leave 
certain regions of possibilities in each level unrecognized, hence undetermined.
It is from these undetermined regions that the next higher integrative level may, 
in each case, arise, (p. 443)

Each new level in Fraser’s temporal holonarchy appears, in retrospect, to have emerged from con

ditions not specified in the lower level. The rules of interference which govern the behavior of electro

magnetic (atemporal) phenomena, for example, leave undetermined the behavior of (prototemporal) 

particle aggregates and the equations of state which describe them. Similarly, the Newtonian laws of 

ponderable mass (eotemporal) arise from conditions not determined by the equations of statistical 

mechanics. In turn, no physical law prohibits the existence of self-reproducing systems, and indeed life
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(biotemporal) appears in regipns not specified by classical mechanics (p. 217). And, “whatever princi

ples may be unique to the mind (nootemporal), they can be expected to control those regions of reality 

which were left uncontrolled by the laws of physics and of life” (p. 443).

A  corollary of the principle that new qualities emerge from contexts left undetermined in previous 

levels is that the laws of each new level do not violate the laws of earlier levels. That is, each integrative 

level is under multiple controls: its own laws and the laws of all previous levels (except the level which 

is, from our perspective, the “first level” in the evolutionary sequence; e.g., the atemporal). Fraser 

explains.

Consistently with this scheme of things, each temporality must subsume or, so 
say, accomodate lower-order temporalities. Our nootemporal Umwelt cannot 

show any features which would somehow negate, rather than extend, the 
salient qualities of the atemporal, proto-, eo-, and biotemporal Umwelts. For 
instance, the world of our experience must permit the existence of reversible 
processes, or probabilistic laws, or of atemporal phenomena, (p. 444)

The laws of life do not violate the laws of atomic physics. Nor do we, as complex mental creatures, 

violate physical laws, as a tumble down the hill readily illustrates. Being human, we are also under the 

constraints of biological laws and thus do not reproduce asexually or run 100 miles an hour. Biological 

laws, however, do not prohibit the development of technology and we can, therefore, produce a larger 

system of organism-plus-vehicle which does “run” 100 miles per hour.

Boulding (1956a) puts the idea very simply: "Each level of organization includes characteristics 

from all the lower levels” (p. 28). Another way of stating this principle is to say that the evolution of 

earlier levels is the precondition for the appearance of later stages of evolution. The gradual conden

sation of the primordial atemporal fireball of radiation to prototemporal particles establishes the basis 

for the appearance of ponderable aggregates of matter. Sufficiently complex physical systems were re

quired to support the development of life, and life had to complexify and develop before human sys

tems could appear. As Laszlo (1975) puts it: “the evolution of systems of each type is the precondi

tion, or template, for the evolution of systems of each further type” (p. 27). For example:

Physio-chemical systems, such as thymine, adenine, cystosine and guanine, built 
into nucleic acids form the precondition of the evolution of biological systems; 
populations of biological systems acted upon by selection pressures and endowed 
with the capacity of mutating a quasi-stable genotype are the precondition for the 
emergence of differentiated organ systems; biological organisms, with or without 
organ systems, are the precondition for the emergence of interspecific ecological 
and intraspecific social systems; intraspecific human social systems in their eco
logical environment are the precondition for the development of sociocultural 
systems; sociocultural systems are the template on which evolve organizations; 
and organizations are the template for the creation and propagation of technical 
systems, (p. 27)

The logician Mario Bunge (1969) considers this point a basic ontological hypothesis of level 

structure: “The newer levels depend on the older ones both for their emergence and for their con

tinued existence” (p. 22). New levels, Bunge writes, do not spring out of thin air and, once 

formed, do not exist in a vacuum -  they are supported by the previous levels. Mihajlo Mesarovic
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(1969) also incorporates this idea by stating that “there exists an asymmetrical interdependence be

tween the functioning of a system on different strata. For a proper functioning of the system on a 

given stratum all the strata below have to function properly” (p. 33). As an extreme example of the 

dependence of “higher” on "lower” levels, a computer cannot properly execute a program and perform 

calculations unless the physical level of the computer is functioning appropriately and with a high 

degree of regularity. As Bunge points out, however:

This dependence is primarily but not to,tally unilateral, as the new levels may 
exert a secondary reaction on the older ones. Thus physicists can create new 
particles and engineers can harness some forces of nature while politicians can 
wipe out whole human races, (p. 23)

The laws of a given level, plus the laws-of previous levels, constitute necessities with respect to 

that level. Conditions imposed from higher levels, however, appear as contingencies. In Fraser’s (1975) 

view: “Control imposed from above, such as life determining the fate of matter, cannot be classified as 

necessity or lawfulness, but only as contingency” (p. 444). A  thrown stone will necessarily obey the 

laws of aggregated matter in motion, but the fact that a person threw it would only be a contingency 

in the stone’s existence. That is, from the stone’s point of view, it is not necessary that it be thrown, 

only that it might be thrown; however, once thrown, it is always necessary for the stone to obey the 

law of gravity. Similarly, the choices of consciousness as to where to live and when to eat are contin

gencies with respect to the biological body; the body, however, is governed by biological necessities 

which must be met in any case, such as sufficient air, food, and water.

The contingent character of the control originating in higher levels of organization is manifest in 

precisely those regions not determined by the lower level necessities. When a system at a given level it

self makes use of those potentialities inherent in the undetermined regions, it is using a “strategy” in 

Koestler’s (1978) terminology. Conversely, the necessities of that level and previous levels appear as 

fixed rules, “canons” or “codes.” The behavior of the system is thus governed by the complementary 

aspects of “fixed (invariant) codes and flexible (variable) strategies” (p. 38). The fixed codes represent 

the beinglike permanence of evolution of that level, while flexible strategies represent the becominglike 

choices and variability testing the upper bounds of that integrative level. It is the strategizing in the 

region of undetermined potential that gradually lays the groundwork for the eventual appearance of 

new regularities at a higher level. The extension of strategy is emergence.

The behavior of a holon, according to Koestler, can be explained as an interaction of codes and 

strategies. A  spider spinning a web, for example, will operate within the constraints of a fixed, inhe

rited (genetic) canon — “which prescribes that the radial threads should always bisect the laterals at 

equal angles” — but the spider is free to strategize about the number of points of contact, distance, 

and other contingent factors of the immediate environment. Speech provides another example: rules of 

grammar and pronunciation are fixed linguistic canons but the speaker is free to strategize about such 

matters as the organization of material, choices of words, and vocal emphasis.

Koestler’s archetypical example of the interdependence between rules and strategies is the sym

bolic activity of playing a game. The rules of a game generally define the types of actions permitted to 

the players, but the actual moves of a game are a matter of player choice and are governed by strategy.
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Rules do not define “good” or “bad” moves, only allowable or not allowable; it is strategy which de

fines good and bad within the context of. the.game, which is a perspective of relatively greater com

plexity than that of the rules. “What guides the player’s choice of a hoped-for ‘good’ move are strategic 

precepts of a much higher complexity -  on a higher level of the cognitive hierarchy -  than the simple 

rules of the game” (p. 46).

While codes encapsulate the lawfulness of prior levels, strategy is the ongoing behavior of using 

the potential for emergence to explore the limits of the rules. In discovering undetermined possibilities, 

repeated use of a strategy will eventually appear as new regularities on a higher integrative level. The 

rules of the game at the higher level will thus be enlarged by the patterned strategies of the lower level. 

That is, the strategy and rules at one level become the more inclusive canon of the next level; new 

strategies then develop to explore the new regions of undeterminateness.

SU C C ESS IO N

(4) New levels involve a wider range of potentialities than previous levels.
Qualities, complexity, and freedom increase successively while quan
tities, stability, and predictability decrease.

Evolution is a process of successive emergence forming levels of increasing systemic complexity. 

Each step of emergence involves an increase in the information content of the system and the appear

ance of new properties. The complexity of successive levels lies in the progressively more interdepen

dent layers of regularities involving increasingly more independent variables. In physics, more indepen

dent variables mean a system has more degrees of freedom; that is, more complexity and more freedom 

(wider range of potential) go hand in hand. For example, the few simple variables of tic-tac-toe allow 

free moves but a very limited repertoire of choices, while the more complex rules of chess provide a 

vastly wider realm of strategic choice the greater number of variables permitting more degrees of . 

freedom.

Fraser (1975) postulates that the laws of each integrative level have two properties: first, that 

new laws emerge from regions undetermined by earlier laws (concept 2) and secondly, that “each new 

level displays an increasing region of undeterminateness of its own” (p. 394). That is, each new level 

displays more flexibility and has a wider range of adaptive choices than do previous levels.

This will become immediately evident if we think of undeterminacy as a range 
of potentialities. A  plant may open or close; an animal may maneuver, hide, 
fight, and reproduce; a man can do all of these and in addition may, perchance, 
dream, (p. 218)

Koestler (1978) has stated that on higher levels of the hierarchy we find “increasingly complex, 

more flexible and less predictable patterns of activity with more degrees of freedom” (p. 46). In the 

mental holonarchy, the move upward (creative alertness) is experienced as a relative increase of freedom, 

whereas the utilization of lower levels of order (rote behavior) is experienced as increased mechanization 

and predictability. So, “with each step upwards to a higher level the relative inportance of constraints
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decreases and the number of choices increases” (p. 238).

In noting the increasing complexity of higher integrative levels, Laszlo (1972a) makes the addi

tional point that the widening potentialities for adaptation are not synonomous with greater stability.

In fact, normally just the opposite is the case: to the extent that adaptive self
organization occurs by means of a. complexification of structure, the system be
comes thermodynamically, more “improbable” and hence structurally unstable 
and prone to physical disorganization. Its increased adaptive potential derives 
from its higher functional capacity, afforded by the greater degree of freedom 
of the higher organizational structure. Hence systems evolve toward increasingly 

1 adapted, yet structurally unstable states, balancing their intrinsically unstable 
complex structure by a wider range of self-stabilizatory functions, (p. 43)

Physical systems, for example, are more structurally stable than organic systems, but they have a much 

more limited range of functional adaptation. Simple forms of cyclical life are virtually immortal and re

latively more stable than more complex aging forms of life which, however, display a much wider range 

of adaptability.

Accompanying the increased inclusiveness of adaptive potentiality at higher integrative levels is the 

apparent decrease in the actual number of systems. As Laszlo points out: “The higher we raise our 

sights on the hierarchy, the more diversity of functions and properties we are likely to find, manifested 

by a smaller number of actualized systems” (p. 49). For example, we find many more atoms (on earth) 

than molecules, but molecules have a wider range of structure and function than do atoms. There are 

fewer organisms than molecules, but organisms have a vastly larger repertory of forms and functions 

than molecules. Similarly, ecologies and societies are much more complex but far fewer in number than 

organisms. This empirical evidence of decreasing quantitative abundance as we move up the holonarchy 

is completely consistent with the logic of modular inclusiveness.

(5) Advancements to higher levels are preceded and accompanied by tem
porary regressions to lower levels. Evolution "draws back from level 
(n) to level (n-1) before "leaping" to level (n+1).

In the longest view, evolution appears (from our human perspective) as a succession of increasing

ly complex levels. The overall asymmetrical unity of evolution, however, stems from the complementary 

aspects of entropic and morphic processes, with a slight preference for the generative tendency. Either 

process, however may appear to be dominant in a particular empirical context, or from a particular con

ceptual frame of reference. Moreover, in situations which in retrospect are seen as clear examples of 

emergence, the jump was apparently preceded and accompanied by widespread disorder. That is, at the 

time of emergence, even as the morphic tendency is making its greatest contribution to evolution, the 

disordering tendency appears in the ascendency. It is against a background of apparent disorder that 

the morphic restructuring appears “suddenly" and “unpredictably.”

Whereas the frame of reference of a single level recognizes sudden discontinuities at the major 

transition points, a multilevel perspective of successive “leaps” reveals a zig-zag pattern of “disorder be

fore order." In many theories of both biological evolution and human creativity it appears that the 

emergence to a new level involves a return to some earlier form of organization before leaping over the
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conflicts of the given level to a higher level synthesis.

Koestler (1978) has discussed this pattern extensively (see Chapter 6). In biology, for example, 

this pattern is called paedomorphosis.

It involves a retreat from specialized adult forms to earlier, less committed and 
more plastic stages in the development of organisms — followed by a sudden ad
vance in a new direction. It is as if the stream of life had momentarily reversed 
its course flowing uphill for a while towards its original source; then opened up 
a new streambed — leaving the koala bear stranded on his tree like a discarded 
hypothesis, (p. 219).

In human creativity, Koestler uses the expression reculer p ou r m ieux sauter — draw back to take a 

running leap forward — to express this zig-zag pattern of discovery and emergence. Morphic constructive

ness requires entropic destructiveness to break up rigid mental patterns before a new synthesis emerges.

Creative originality. . . always involves unlearning and re-learning, undoing and 
redoing. It involves the breaking up of petrified mental structures, discarding 
matrices which have outlived their usefulness, and reassembling others in a new 
synthesis — in other words it is a complex operation of dissociation and bi- 
sociation, involving several levels of the mental holarchy. (p. 149)

Biographical evidence of creative scientists and artists indicates that a critical part of their generative 

process comes when they are able to temporarily.relax the rational controls and revert to earlier forms 

of mentation. “Creativity often starts where language ends, that is, by regressing to pre-verbal and seem

ingly pre-rational levels of mental activity” (p. 149) — e.g., the dozing chemist F. A. von Kekule who 

visualized the hitherto unrecognized ring structure of organic compounds as a serpent biting its own tail.

Kuhn (1962) has described the same pattern in considering the collective creativity of science as 

a whole. Advancement may come, he says, in the middle of the night, “ in the mind of a man deeply 

immersed in crisis” (p. 90). Just who these people will be cannot, of course be predicted, but “almost 

always the men who achieve these fundamental inventions of a new paradigm have been either very 

young or very new to the field whose paradigm they change” (p. 90). The "very young” or “very new” 

scientist is not yet committed through long practice to the detailed structures of the normal paradigm 

and consequently are able to strike out in new directions to formulate new rules for the scientific game. 

In the metaphor of paedomorhposis, these are "larval” or “embryonic” scientists: for example, the 

young Swiss patent clerk named Einstein.

Fraser (1975) also considers regression to be essential to creativity, and has found it dramatically 

evident in art. Indeed, Fraser virtually defines art as the ability to move up and down the temporal 

holonarchy, drawing inspiration and understanding from all the integrative levels. “Artistic expression 

and the experience of the beautiful [is] the skill or capacity to roam freely among the many temporal 

Umwelts of man” (p. 398). Thus, it is “regression that is at the basis of creative advance for man in 

general, and artistic experimentation, in particular” (p. 434). But, Fraser reminds us, regression is not 

enough. It is the fight back up, returning with the insights gained in lower Umwelts, “which makes pos

sible that time-roving appeal which is the strength and very material of the beautiful” (p. 434).
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Platt (1970) has also taken special note of the “draw back to leap” pattern. He calls this the “sub- 

system-suprasystem relation” and gives Karl Deutsch credit for having emphasized its importance in or

ganizational evolution.

[The pattern] is the interactions jumping across the system level between the 
old subsystems and the new suprasystem that is in process of formation. The 
explanation for this novel interaction is that, when there is dissonance or con
flict at the i-level, restructuring generally cannot occur by changes at the i-level, 
alone because of the self-maintaining character of all i-level relationships, (p. 52)

For example, conflicts between the sales division and production division of a company cannot be 

solved on that level alone because strengthening one will only induce a counterbalancing strengthening 

of the other -  and an escalation of the conflict. What often happens is that junior executives and super

visory personnel at level (i-1) will go over the boss’s (level i) head to management (i+1) because the ac

tions of the (i) level are themselves part of the problem.'

Another illustration of the sub-suprasystem relation might be found in the contemporary effort 

to establish world order. Platt suggests that the approach to a more stable world order is not through 

armament competitions or peace treaties between (i) level nations. Rather, (i-1) level non-governmental 

cultural, scientific, and business organizations should be encouraged in their efforts to establish inter

national patterns of interaction. These (i-1) relationships would provide the groundwork for the eventual 

emergence of an (i+1) world suprasystem.

(6) The dynamic of evolution is characterized by increasing time-economy 
or increasing rate of change. That is, the rate of evolution is accelerating 
progressively.

Simon has argued that evolution is hierarchical because it is hierarchical structures which have 

had the time to evolve (see Chapter 4). Further, it appears that the pace of evolution has increased 

with successive levels of complexity. In organic evolution, for example, Fraser (1975) notes that “evo

lutionary development is going on faster and faster as we progress from molluscs, to mice, to monkey, 

and man” (p. 228). According to Fraser, it is well known that natural selection theories which use 

“more rapidly acting agents” are better able to provide satisfactory explanations for the appearance of 

successively complex life forms.

This expression of urgency, or time-economy, is a corollary of the general 
trend toward complexification. Systems increasing in complexity will produce 
distinguishable forms at higher rates than would systems of decreasing com
plexity — or of generally static makeup, (p. 228)

Because of this increasing time-economy, “more sophisticated creatures outgrow and out-evolve less 

sophisticated ones” (p. 229).

Increasing time-economy may be seen over the entire span of evolution. Physical systems began 

evolving, according to current theory, in the course of and in the aftermath of a primordial explosion 

15 billion years ago. Biological systems appeared on earth starting perhaps four billion years ago, and 

hominids first appeared a few million years ago..The increasing pace of evolution also appears within
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the major integrative levels. For example, the first land animals appeared about 300 million years ago, 

but mammals have only been numerous since the beginning of the Cenozoic era, about 75 million years 

ago (cf. Figure 13.1). This pattern of increasing change is especially evident in human history -  several 

million years of primitive adaptation, about 12,000 years of agriculture, a few thousand years since the 

development of writing, and finally the explosive changes since the rise of science in the last few hun

dred years. The chronology so briefly given here will be expanded in later chapters.

Laszlo (1975) explicitly extends the principle of accelerating evolutionary change to the holonar- 

chy as a whole. “The rate of evolution of the different types of systems accelerates progressively,” he 

writes, and he offers the following “long view” of history:

Physico-chemical systems evolve in nuclear transmutation processes in stars and 
the surrounding space over thousands of millions of years; biological systems 
date back some five thousand million years on the earth’s surface; organ systems 
had to wait for the emergence of relatively complex multicellular forms of life; 
social and ecological systems emerged simultaneously with organ systems on 
their own, superorganic level; sociocultural systems date back about twenty 
thousand years to the emergence of stone age agriculture and its system of com
munication and village-type social organization; organizations have been known 
in rudimentary forms in classical civilizations (e.g., mercenary armies, political 
bureaucracies, religious institutions, academies) but evolved in their present form 
only since the first industrial revolution in the middle of the 18th century; and 
technical systems, while tracing their origins to the tools of stone age man, have 
evolved to sophistication within the span of the present century, (p. 27)

The increasing rate of change is almost a cliche of contemporary life. We live, it is said, in an 

“exponential age” of explosive growth in population, energy use, and scientific literature. Fraser (1975) 

suggests that “there is reason to believe that this increasing rate of evolutionary change guides judgr 

ments of usefulness manifest in animal behavior and value judgments manifest in man” (p. 442). 

Technical innovations, for example, are almost invariably judged by their ability to reduce the time 

required to accomplish some task. Figure 9.2 reproduces Carl Sagan’s (1977, pp. 14-16) rendition of 

the "cosmic chronology” in the metaphor of a calendar year, neatly making the point of this final 

systems concept of evolution.

P R E - D E C E M B E R  D A T E S

B ig  B a n g J a n u a r y  1

O r i g in  o f  th e  M i l k y  W a y  G a l a x y M a y  1

O r ig in  o f  th e  so la r  s v s t e m S e p t e m b e r  9

1 o r m a l io n  o f  i h c  F.arth S e p t e m b e r  14

O r i g in  o f  l i fe  o n  E a r t h S e p te m b e r  2 5

F o r m a t io n  o f  I h c  o ld e s t  r o c k s  k n o w n  o n  B a r t h  • O c t o b e r  2

D a le  o f  o ld e s t  f o s s ils  ( b a c te r ia  a n d  b lu e -g re e n  a lga e ) O c t o b e r  9

In v e n t io n  o f  se x  ( b y  m ic r o o r g a n is m s ) ~  N o v e m b e r  1

O ld e s t  fo s s il  p h o t o s y n t h e t ic  p la n t s N o v e m b e r  1 2

E u k a r y o t e s  ( f ir s t  ce lls  w i t h  n u c le i)  f lo u r is h N o v e m b e r  1 5

— - =  a p p r o x i m a t e l y

FIGURE 9.2 Cosmic Calendar. The “history of the universe,” from a terrestrial human perspective, as it would 
appear on a calendar year. (Sagan, 1977, pp. 14-16)
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Chapter 10

M E T A P A T T E R N S

A generalized form of the special theory of relativity can be stated in two postulates: (1) that all 

frames of reference are relative; and (2) that there is some invariant(s) common to all frames of refer

ence. Relativity means that there is no "absolute,” or “ absolutely right,” perspective. Every perspective 

is valid and any one perspective may be used as a standard for assessing all other perspectives. The an

chor in relativity is not found in a particular perspective, but rather in what is common to all perspec

tives. I t  is the principles and patterns manifest in all frames of reference which are the source of the 

unity and cohesion among perspectives.

Most o f the theories discussed in this book are relativistic in some respect Frames of reference 

may be presented as pluralistic — .such as the multiplicity of perceptual, linguistic, and cultural uni

verses — or as dualistic complementarity — such as wave-particle or body-mind relativities. But these 

theories also postulate universal invariants applicable to all frames of reference. These are pattern in

variants. Holonomy is based on the metapatterns of complementarity and levels.

The theories being used to establish the concepts of Holonomy are for the most part metamodels. 

That is, these theories -  archetypically the three discussed in detail — are syntheses of specialized scien

tific and philosophic insights. However, these syntheses are the data for my metamodel, Holonomy. 
They represent a diversity of conceptual systems among which I can discern some invariants — just as . 

Laszlo perceived invariants in atomic, organic, and social systems.

Fraser’s, Koestler’s, and Laszlo’s theories all used some variation of the two primary holonomic 

principles -  levels and complements. Their theories of time, holons, and systems respectively may each 

be represented by a variation on the two basic principles.

FRASER
The core of Fraser’s theory can be stated as follows:

F I. Existence is the tension o f conflicting opposites, between nomothetic (law
like) and generative (creative) tendencies.

F2. The strategy o f existence is containment o f  conflict by emergence to a new 
level, generating a succession o f semi-autonomous levels o f  temporality.

Fraser posits existential tension as the ontological given, the tension being manifest 

in a conflict between polar opposites. The tension is dynamic and generally evolves in 

the direction of increased tension. Critical conflicts are resolved by emergence to a new 

level of existence — and a new level o f existential conflict, with new conflicting oppo

sites. Polar opposites are not dissolved into a unity, but reemerge as another duality;
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the unity is in the ontological reality o f the tension itself. For Fraser, it is the tension 

which evolves.

KOESTLER

Koestler cautiously restricts his principles to organic and human life, although he 

clearly believes that his theory is applicable in the physical domain. The principles 

paraphrased below are taken from Koestler’s (1967, 1978) chart of the “General 

Properties of Open Hierarchical Systems,” slightly generalized to include physical 
entities.

K 1. The existent is to be regarded as a multilevel hierarcy o f semi-autonomous 
sub-wholes, branching into sub-wholes o f a lower order, and so on. Sub- 
wholes on any level o f the hierarchy are referred to as holons.

K2. Every holon has the dual tendency to preserve and assert its individuality 
as a quasi-autonomous whole; and to function as an integrated part o f an 
(existing or evolving) larger whole. \

The process principle (K2) continues: “This polarity between the Self-Assertive and In
tegrative tendencies is inherent in the concept of hierarchic order; and a universal cha

racteristic of life.” Koestler takes the holon as the ontological given — or rather the 

extended multilevel holon: All existents appear as wholes and parts in a holonarchical 
scheme o f reality. The dual membership of the holon then implies complementary 

tendencies at every level o f the holonarchy to assert wholeness and to participate as a 

part.

LASZLO

For Laszlo, the system as an “ordered whole” is the ontological given. The given sys

tems tend to maintain a steady state in an environment by negative feedback process

es, or to reorganize their internal state by positive feedback with the environment. In 

turn, the complementary self-stabilizing and self-organizing processes generate intrasys- 

temic and intersystemic hierarchies. Simple as Laszlo’s axiomatic formulation is, I 

believe that his four invariants (Chapter 8) may be combined to two: a hierarchical 
system (d) includes the notion of ordered wholeness (a), and the two forms of feed

back — negative (b) and positive (c) — may be regarded as complements. Rephrasing 

Laszlo’s principles:

L1. Systems adapt to environmental disturbances by re-establishing a previous 
steady state (self-stabilization) or by reorganizing the system's state with 
an overall gain in  information (self-organization);

(-2. Systems are ordered wholes with "dua l" functional-structural adaptation: 
with respect to subsystems (adaptation as systemic "whole") and supra- 
systems (adaptation as coacting "part").

HOLONOMY

These three theories, taken together, exemplify the mutual interdependence of the
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two principles. Fraser gives priority to complementary process which generates the 

evolutionary level structure. Koestler begins with the viewpoint o f level structure, and 

derives the principle of complementary process. Laszlo begins with the concept of sim
ple holistic structure, establishes complementary process, and then derives a level 
structure. Complements and levels define the process of evolution and the structure 

of reaility. Evolution and existence may be given interrelated and complementary 

definitions:

H I. Evolution is a unitary process o f interacting complements which generates 
a level structure;

H2. Existence is a level structure o f  successive inclusion and complementary 
tendencies.

Each-of these definitions encompasses the principles o f holonomic structure and pro

cess, but each starts from one of the two viewpoints and shifts to the other. Together, 

they express the fundamentals of Holonomy.

The theories o f Fraser, Koestler, and Laszlo display the pattern invariants o f levels and comple

ments (summarized in Figure 10.1). Each of these theories is comprehensive and universal, ranging over 

the physical, organic, and human domains of existence. Their contexts, however, are quite different. 

Fraser’s theory is temporal and the context is invariably evolutionary with the primary orientation 

being earlier and later. Koestler’s theory is about individuals and collectives, holons reflecting patterns 

of inclusion with the primary orientation being whole and part. Laszlo’s cybernetic theory is focused 

on flows of energy and information with the primary dimension being input and output.

1. Evolution is a unitary process o f interacting com
plements which generates a level structure.

2  Existence is a level structure o f successive inclu
sion and complementary tendencies.

COMPLEMENTS A N D  LEVELS  
Fraser (F), Koestler IK), Laszlo (L)

F I.  Existence is the tension of conflicting 
opposites, between nomothetic (law
like) and generative (creative) tenden
cies.

F2. The strategy of existence is contain
ment o f conflict by emergence to a 
new level, generating a succession o f
semi-autonomous levels o f temporality.

K1. Every holon has the dual tendency to 
preserve and assert its individuality as a 
quasi-autonomous whole (self-assertive); 
and to function as an integrated part of 
an (existing or evolving) larger whole 
(integrative).

K2. The existent is to be regarded as a mul
ti level hierarchy o f semi-autonomous 
sub wholes, branching'into sub wholes 
of a lower order, and so on. Sub wholes 
on any level o f  the hierarchy are refer
red to as holons.

L 1. Systems adapt to environmental distur
bances by re-establishing a previous 
steady state (self-stabilization) or re
organizing the system's state, involving 
an overall gain in Information (self
organization).

L2. Systems are ordered wholes with dual 
functional-structural adaptation: with 
respect to subsystems (adaptation as 
systemic "whole") and suprasystems 
(adaptation as coacting "part").

FIGURE 10.1 Metapatterns. Summary of 3 human systems theories.
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Within the systems view, the “conventional” model of emergent evolution is a “ step” pattern, 

a succession of logistic “S” curves; i.e., a long, gradual, phase of change followed by a sharply accel

erating phase of development which then levels off at a new plateau, to be followed by a steep rise, 

and so on. In theories which recognize both levels and complements, these successive phases of “slow” 

and “ rapid” change reflect the alternate ascendency of one polar tendency over the other. Laszlo 

(1972a) describes the interaction of complementary processes this way:

Self-organization conduces systems toward more negentropic states; self
stabilization maintains them in their pre-existing state o f organization. In 
an environment in which forces are constantly operative, and the pertur
bations they occasion are within the range of correction by self-stabilization, 
systems not only survive, but evolve. The development of systems in such 
environments can be conceptualized as a sequence of parallel, or irregularly 
alternating, stabilization around the parameters of existing fixed forces, and 
reorganization of the fixed forces as a function of increasing resistance to 
perturbing forces in the environment, (p. 45)

Laszlo’s diagram of a “ typical” evolutionary pattern o f natural systems is reproduced in Figure 10.2. 
The alternating phases of negative and positive feedback are shown as generating an irregular temporal 

sequence which nevertheless takes on a “step-like” design overall (for a concrete application of this 

cybernetic pattern, see Figure 16.6).

level o f organization 
of systems (measure of 
negentropy or information)

t

Cl: system-cybernetics / C ll: system-cybernetics I I
(negative feedback - (positive feedback
self-stabilization) seif-organization)

FIGURE 10.2 Step pattern of emergence. According to Laszlo (1972a), the diagram 
represents “ typical evolutionary patterns of natural systems. Cycles o f self-stabilization 
and self-organization conduce populations of systems to higher levels of organization as 
a function of time.”  (p. 46)
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Formally, the step-pattern proceeds in terms of a two-stage cycle (e.g., Laszlo, preceding).

In anticipation of the material to be presented in the later chapters, but based on the dynamics of 

the concepts discussed thus far, a “cycle of emergence" is hypothesized as the metapattern of 

evolution. As I conceive it, the stages of this pattern of emergence are the following:

(1) SLOW c h a n g e . The first appearances of new emergent qualities are 
flickerings among the dominant activity o f the existing level; the precursors 
of a new level emerge and change slowly, gradually increasing in number, 
shaping and influencing the environment. In this period, self-stabilization is 
the dominant tendency. Eventually, the new qualities reach a developmental 
“ take-off” point.

(2) AC C E L E R A T E D  CHANG E.  In this phase, the ordering potential of 
the emergent qualities unfolds rapidly — indeed “explosively” — compared to 
the first stage. This is the period of sharp acceleration in the exponential 
curve, when the new qualities acquire dominance. In this phase, the self
organizing tendency is ascendent. However, all change of a given type and 
direction is inherently limited, and as the limits are approached, a third 
phase can be recognized.

(3) p e a k s , r e g r e s s i o n s , a n d  n o v e l t i e s . Everything happens in 
this phase, both the “ best” and most developed expressions o f the emergent 
quality, and the “ worst” of its excesses. This is the period of disorder before 
order, o f the “step-back-to-leap.” “ Peaks” and “ regressions” of positive feed
back (emergent and catastrophic) characterize this phase. Among the extremes 
generated in thisclimactic phase are various “ novelties.” Many novelties are 
aberrations of the dominant level of order, or efforts to recapture earlier 
levels of order, but some novelties are in fact the harbingers of a new level of 
order.

(4) S T A B I L IZ A T I O N  AN D EMERGENCE.  With respect to the newly 
emergent qualities which appeared in stage one, rapidly developed in stage two, 
and underwent the transforming turmoil o f stage three, this final stage is the 
period of stabilization which essentially extends through all later evolution. 
Simultaneously, this stage is the period of slow emergent adaptation for those 
novelties which indeed reflect the pattern of evolution and are establishing 
another emergent level. That is, stage four with respect to a given level is 
stage one with respect to the succeeding level. In the cycles o f both levels, the 
process of self-stabilization is dominant in this phase.

This hypothesized “cycle of emergence” is diagrammed in Figure 10.3. Although I have elabo

rated it here somewhat abstractly and metaphorically, the theory presented in the chapters to come 

serves to exemplify this pattern. As an image of successive emergence, this pattern simply combines 

the conventional step pattern (stages one and two) with the “ reculer” concept of disorder with order 

(stage three), and provides for an overlap between emergent levels (stages one and four). The cycle of 
emergence is just a more detailed characterization of the conventional view and it can easily be reduced 

to a two-stage cycle (e.g., the negative feedback of stages one and four alternating with the period of 

positive feedback in stages two and three).
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Feedback f-J (+)

Stages: (1) Slow change

(-)

(21 Rapid change
(3) Peaks, regressions, novelties

(4) Stabilization and emergence

FIGURE 10.3 Cycle o f emergence. Hypothesized elaboration of the step pattern of 
emergence in four stages (cf. Laszlo’s model, Figure 10.2)

Several images o f level structure were presented in Chapter 4. Koestler’s tree/sets transformation 

diagram (Figure 6.1) expresses the canonical representation of a holonarchy, while MacLean’s three- 

level brain holonarchy (Figure 4.4) represents the limiting case of successive levels of individuation. 

None of these diagrams conveys the idea of complementarity. Nor have I seen any systems diagrams 

which do express both levels and complements together unambiguously.

As an image of levels and complements — an image of Holonomy — I offer the “ taon,” shown 

in Figure 10.4. I have combined the sets-within-sets image with the yin/yang motif of the t ’ai chi 
symbol, the latter providing the image of complementarity. I have also represented the levels by an 

additional dimension of time. The “smaller” circles which seem so overwhelmed by the principle of 
successive inclusion (“ bigger” circles), can be represented as in fact "older” circles. What the earlier 

levels lose in "diameter” they gain in “ depth.” That is, features which emerged early in terrestrial 

evolutionary history maintain a complementary importance with later emergents by their very 

duration.

“ Later” emergent qualities are just that — later — and therefore more complex; “ later” is not 

“ better.” The implication of “ lower” value which is often associated with the “smaller” circles could 

easily be turned around. “ Higher” could be characterized as “ shallower,” inclusive but thin and im
mature organization. The appropriate stance, it would seem, is to give ontological equality to all 

levels of nature, appreciating the overall interdependence o f the one. process of evolution.
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FIGURE 10.4 Taon. Image of levels and complements, combining the “ t’ai chi” symbol (complements) and the 
“ sets-within-sets” pattern (levels); vertical dimension indicates time (e.g., “ smaller” circles are “ older”).

The t ’ai chi symbol will be utilized again as a synthesizing image in the Epilogue.
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Chapter 11

M I N D S  A N D  S Y S T E M S

The concept o f awareness developed in this chapter has already been introduced through the 

ideas of Bateson (in Chapter 9). Bateson holds that “ mind” is immanent in the relationships which 

constitute a “system.” A cybernetic loop of “ the news of difference and change” , is an elementary idea 

which is itself not material, not something which can be located in space and time. In Bateson’s (1972) 

terms, system and mind are two ways of saying the same thing.

Let me list what seem to - me to be those essential characteristics of a system, 
which I will accept as characteristics o f mind:

(1) The system shall operate with and upon differences.

(2) The system shall consist of closed loops or networks of pathways along 
which differences and transforms of differences shall be transmitted. (What is 
transmitted on a neuron is not an impulse, it is news of difference.)

(3) Many events within the system shall be energized by the respondent part 
rather than by impact from the triggering part.

(4) The system shall show self-correctiveness in the direction of homeostasis 
and/or in the direction of runaway. Self-correctiveness implies trial and error.

Now, these minimal characteristics of mind are generated whenever and wher
ever the appropriate circuit structure of causal loops exists. Mind is a necessary, 
an inevitable function of the appropriate complexity, wherever that complex
ity occurs, (p. 482)

Identifying minds with systems means that there are many kinds of minds besides the sort of 
mind we associate with our individual bodies. Bateson has already been cited as pointing out that 

minds, as systems, are the units of evolution. The central unit of evolution, according to Bateson, is 

the system of organism plus environment. This idea incorporates the basic complementarity o f the 

holon concept, the individual and the collective, the whole and the part. According to Bateson, mind 

is immanent in the cybernetic relationships both within and without the individual.

The individual mind is immanent but not only in the body. It  is immanent 
also in pathways and messages outside the body; and there is a larger Mind of 

.'which,the individual mind is only a subsystem. This larger mind is comparable 
to God and is perhaps what some people mean by “God,” but it is still im
manent in the total interconnected social system and planetary ecology.
(p. 461)
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There is, according to Bateson, both a mental and a physical determinism operating in the universe.

Arthur Deikman’s (1973) theory of consciousness is based on the complementarity of “aware

ness” and “organization.”

I would like to suggest that awareness, as distinct from the contents of aware
ness, is not a special form of sensation, with a particular receptor organ or 
some other neurological system responsible, nor is it any kind of neural res
ponse at all. Rather than being the product of a particular neural circuit, 
awareness is the organization of the biosystem; that is, awareness is the “ com
plementary” aspect of that organization, its psychological equivalent, (p. 319)

What Deikman means by “awareness” and “ organization” seems to be what Bateson means by “ mind” 

and “system.” Bateson’s statement of mental/physical determinism is comparable to Deikman’s state
ment that “ the mental and physical are hypothesized as being ‘complementary’ aspects of the biological 
system” (p. 320).

Given the concept o f complementarity developed thus far, it should be evident that a mind is 

not being regarded as an epiphenomenon of a system upon which the mind depends for its reality — 

at least no more than a system should be seen as an epiphenomenon of a mind. Both terms — system 

and mind — refer to the same underlying unity and are ontologically equivalent, as Bateson indicates 

by defining them by the same set of cybernetic characteristics. Deikman asserts that his concept of 

mind is not about the “ experience” of organization, but is organization in its psychological aspects.

When I state that awareness is organization, I do not mean that consciousness 
is the “ experience” o f organization. The latter phrase implies a separate system 
that senses consciousness, the way we see light and smell odors. Rather, I mean 
to say that awareness is the complementary aspect o f organization — it is or
ganization, itself, in its mental dimension, (p. 321)

Systems theory is already a theory of the evolution of natural systems. Systems theory, then, 

already contains an implicit theory of the evolution of minds as a complement to systems. Since 

evolution is seen as a succession of progressively more complex systems, then minds, too, would be 

seen as becoming progressively more complex. The continuity of evolution suggests that the roots of 
human minds are to be found in the biological domain. Systems theories of evolution, however, also 

suggest that human awareness will manifest emergent features not found in earlier forms of awareness. 

Deikman provides some sense of what it means to say that'organization and awareness evolve together;

On the biological side, the elements of the person system range from such 
low-level elements as chemical entities to the higher-order, more strictly 
biological elements of muscles, nerves, bones, and skin, and to the still 
higher-level components of respiratory, digestive, vascular, and motor systems. 
On the psychological side, ideas, affects, and sensations are at one level, and 
memories, thinking, and self-concepts are at a higher level. On the biological 
side, the organization of these elements is life; on the psychological side, the 
organization is awareness, (p. 320)

The awareness/organization complementarity provides an extremely powerful heuristic device for
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constructing an evolutionary theory of consciousness. For example, the Stanford Research Institute 

report on the Changing Images of Man (Markley et al., 1973) uses this complementarity as a basic as

sumption and consequently treats consciousness as evolving along with increasingly complex systems. 
That is, "corresponding to the generally increasing complexity and differentiation of evolving biological 

systems, there has been a concomitant increase in consciousness which reflects that evolving state”

(p. 169). As systems can be ordered along a gradient o f complexity, so there can be a “gradient of 
awareness.” The SRI report states:

Recalling the operational definition of “consciousness” (the organization of the 
biosystem; with “awareness” as the psychological equivalent or complementary 
aspect of that organization), ii seems reasonable to cast the image of ascending 
stages o f evolution in terms o f a gradient of awareness, (p. 189)

Laszlo (1972b) has advanced a concept very similar to the gradient of awareness through his 

notion o f “subjectivity.” Laszlo’s definition of subjectivity is like Bateson’s definition of mental phe- 
nomenal(i.e., a system’s ability to perceive difference). Laszlo writes:

When subjectivity is defined as the ability of a system to register internal and 
external forces affecting its existence in the form of sensations, however prim
itive they may be, we must conclude that subjectivity is universal in nature’s 
realms of organized complexity, (p. 91)

Where subjectivity is universal (coextensive with organization), the awareness of subjectivity is not and 

this special type of subjectivity is what Laszlo specifically calls “consciousness,” or “ self-awareness.” 

Consciousness, then, refers to the level of awareness associated with human complexity.

Although the complementarity o f awareness and organization suggests that mental phenomena are 

meaningful correlates of sufficiently complex physical systems, most o f the authors quoted above (e.g., 
Bateson, Deikman) circumscribe the applicability of their theories to primitive biological systems and 

above. However, as I pointed out earlier, Bateson’s definition of mind surely applied at least to the com

plexity of the universe as a whole, despite his preference to consider only organic phenomena.

Laszlo (1972a) does follow the reasoning of mental complementarity through the biological reaim 

and into the atomic domain. With respect to the biological:

It certainly stretches the credibility to extend the notion of subjectivity beyond 
the level of multicellular organisms, but there is no viable alternative. . .there 
does not seem to be any good place in the organic realm to draw the line be
tween species endowed with subjectivity and species which are not. (p. 88)

Laszlo has elsewhere (Chapter 8) identified the four systems variables as functioning in atoms, so his at

tribution of subjectivity to atoms simpiy expresses the expectation of a mental complement to a com
plex systemic whole.

When [an atom] is bombarded by a particle or wave of a frequency above its 
threshold o f elasticity but below the energies needed to produce nuclear fission,

103



it reacts by quantum jumps and the emission of an amount of energy equivalent 
to that which it absorbs. Is this not sensitivity of a definite kind? And should we 
say that the atom is merely an automaton and feels nothing in the process? O f 
course, it feels nothing like what humans feel. But it could well feel something 
like atoms feel, a subjectivity o f sorts, even if an undifferentiated one. (p. 89)

Thus, Laszlo fully extends the subjectivity/system complementarity and the corresponding gradient of 

awareness to the whole domain of natural reality: "subjectivity is possessed by all natural systems what

soever, although the grade of subjectivity differs from level to level and species to species” (p. 90).

Bateson’s cybernetic definition of mind and Laszlo’s systems definition of subjectivity are essen
tially the same. Indeed, Bateson’s definitions of mind and system reflect the principles of ordered whole

ness (“closed loops of news”), negative and positive feedback (“ homeostasis” or “ runaway” self-correc- 

tiveness), and level structure (system-subsystem relations) which are Laszlo’s four systemic invariants.

This identification is very important: The complementarity of mind and system means that sys

tems principles may be directly applied to the understanding of consciousness.

As noted in the earlier discussion of Laszlo, the four system variables bind together a “ bipers- 
pectival” concept of a “ natural-cognitive” system. Both “ mind” and “system” display the same features 

of organization, and they are regarded by Laszlo (1972a) as irreducibly different aspects of a single 

natural-cognitive system.

On the biperspectival theorem, the qualitative discrepancy between what I 
experience of myself, as well as of the world as given to my mind, and what 
I understand of the processes of my body, brain, of the external world as 
affecting my body and brain, is explained as the difference between two pers
pectives of myself as a natural-cognitive system. One of these perspectives is 
mapped in the theory o f natural systems; the other, in that of cognitive sys
tems. Since the theories represent special cases of a general theory of systems, 
their pertinent conclusions can be integrated in the biperspectival theorem: 
“ sets of irreducibly different mental and physical events constitute an iden
tical psychophysical system (termed ‘natural-cognitive system’).” (p. 182)

Thus, one set of principles is hypothesized as applying to both mental and physical aspects o f systems 

(p. 119). Although Laszlo limits his application of “ natural-cognitive” systems to people, the specifical

ly human level of mentation, his concept of subjectivity clearly suggests that the biperspectival theorem 

(a statement o f complementarity) applies to all levels of natural systems.

Some terminology can now be established. The complementarity of organization and awareness 

relates to consciousness in its broadest, and most pervasive sense — which henceforth is called “aware
ness.” The term "consciousness” is reserved for the uniquely human level of awareness. When its use 

becomes repetitive, consciousness is sometimes abbreviated as Cs., an abbreviation I have adopted from 

Fraser (1975). As the notion of human Cs. is developed, a further distinction is made between Cs. and 

human unconsciousness (Ucs., also Fraser’s abbreviation). The term “mind” is used throughout to refer
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to mental systems at all levels.

THE IMAGE

In the year Boulding spent at the Center for Advanced Study in the Behavioral Sciences, he not 
only helped form the Society for General Systems Research — o f which he was the first president — 

but he also wrote a short book entitled The Image (1956). This book develops a classification of natural 
phenomena according to levels of systemic complexity, one of the first “systems taxonomies.” While 

the concrete aspects of this classification -  from static to symbolic structure — have often been cited, 

less well-known is Boulding’s development of the abstract aspects o f systems.

Boulding’s book begins with an introspective review of some of the dimensions of awareness.. 

Bouiding places himself in space, from his desk to the galaxy; he places himself in time, from now to 

planetary history past and future. He is also aware that he is located in a network of personal relation
ships, in the organized scheme of nature, and in worlds of emotion and insight. Gathering all these im

pressions together, Boulding calls them his “subjective knowledge.” This sort of knowledge constitutes 

“ my Image of the world” (p. 5). Boulding’s basic proposition is “ that behavior depends on the image” 

(p. 6). Meaning arises from the changes information produces in an image, and behavior follows the 

meaning.

We must distinguish carefully between the image and the messages that reach i t  
The messages consist of information  in the sense that they are structured ex
periences. The meaning o f a message is the change which i t  produces in the 
image, (p. 7)

Boulding’s taxonomy of systems is based on the notion of “ two arrows in time” (see Chapter 5): 
“ In the image of the history of the universe, as it is presented to us by science, two opposing forces, or 

tendencies, seem to be operating” (p. 19). These are the entropic and morphic tendencies, the latter 

being the “ tendency for the rise of organization” :

Organization is anything that is not chaos, anything, in other words, that is 
improbable. It  consists of structures. In the course of the history o f the u n i'. 
verse, we observe the record of continually increasing complexity of organi
zation culminating at the present day in man and his societies, (p. 19)

The first level of organization, the simplest; Boulding calls (1) “static structures” which include atoms, 
molecules, anatomical structures, and houses. The second level of complexity is (2) “ clockworks,” pre

determined dynamic structures as exemplified by conventional machines and the regularities o f the 

solar system.

For Boulding, as for Bateson, the image (awareness) is a complement of sufficient complexity.
In Boulding’s view, the simplest levels of organization (1 and 2) are not o f sufficient complexity to 

display the rudiments of mentally determined behavior. A t the third level, however — (3) “ control 

mechanisms” — the level o f cybernetic systems with closed loops o f positive and negative feedback,
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“ the concept o f the ‘ image’ begins in a very rudimentary form” (p. 22). This is precisely the point of 
complexity identified by Bateson as necessary for the appearance of mind. Thus, we can begin to sharp

en our sensitivity to what is meant by awareness by considering its primitive form in the thermostat.

The thermostat has an image of the outside world in the shape of the infor
mation regarding its temperature. It has also a value system in the sense of 
the ideal temperature at which it is set. Its behavior is directed toward the 
receipt of information which will bring its image and its value system together.
. . .Here, therefore, even below the biological level we see a concept something 
like that of the image in operation, (p. 22)

Mental phenomena, it seems, are found in non-biological systems which are at least of cybernetic 

complexity. Insofar as Bateson’s definition of mind is cybernetic, his concept of mind therefore ex

tends through Creatura to at least some levels of P lerom a. Laszlo’s concept of subjectivity is also 

defined in terms of cybernetic systems, although he extends the applicability of feedback to some 

structures which Boulding has labelled static structures and clockworks (e.g., atoms). Rudimentary 

awareness, then, is the complement of cybernetic complexity according to the above citations, although 

there is not agreement about what level of physical system first manifests this form of structure.

While static, clockwork, and cybernetic structures are closed systems of progressive complexity, 
the next level o f organization is (4) “open systems.” Boulding identifies this as the first biological 

level, the archetypical open system being the cell. The idea of open systems, systems which carry on 

continuous transactions with the environment, is perhaps the central concept of von Bertalanffy’s 
general systems theory and is invariably associated with the concept of “ life.” There are, however, non- 
biological open systems, such as a flame, and recent work in nonequilibrium thermodynamics (e.g., 

Prigogine, see Chapter 9) suggests that certain highly complex physical systems are open. Open systems 

may represent a transitional level of complexity where the most primitive levels of life overlap with 

the most sophisticated levels o f physical structure.

The next two levels — (5) “ botanical systems” and (6) “animal systems” -  are purely biological 
levels of organization. A plant, according to Boulding, “ is a society of cells with a quite elaborate 

structure and extensive division of labor” (p. 23).

The behavior of plants, like that of one-celled animals, can only be explained 
on the assumption that they build the messages which they received from 
their environment into an image of a simple kind. The plant “ knows” when it 
is time to put out its leaves, to flower, to fruit, and to die. It  has a time sense 
which includes, at least, the round of the seasons. It has “ know how" in the 
sense of an ability to develop in an orderly manner from the seed, to the 
plant, to the seed again, (p. 23-24)

A t the next, animal, level there is “ an increased capacity for absorbing information, an increased com

plexity of the image and a greatly increased capacity for learning” (p. 24). Bouiding considers learning 

to ;be the most fundamental distinction between botanical and zoological organisms; whereas the image 

of the plant is (probably) a property o f genes, an animal expands its image through learning. This 

change is associated with the development of electromagnetic nervous systems to supplement chemical 
information systems.
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The step in organization which marks the passage from the botanical to the 
zoological level is the liberation of the organism from purely chemical mes
sages and from a purely chemical communication system. This step represents 
the addition of electrical or electromagnetic messages to the chemical reper
toire. . .in a sense a movement from the strictly atomic level of message 
bearing to a subatomic level. . .[which] represents an enormous increase in the 
possibility of receiving, transmitting, storing, and organizing information, (p. 40)

The chart in Figure 11.1 summarizes the Boulding/Bertalanffy levels o f organization discussed thus

LEVEL
DESCRIPTION A N D  THEORY A N D
EXAMPLES MODELS

Static structures■ Atoms, molecules, crystals,
biological structures from the 
electron-microscopic to the 
macroscopic level

Clock works Clocks, conventional machines
in general, solar systems

Control mechanisms

Open systems

Thermostat, servomechanisms, 
homeostatic mechanism in 
organisms
Flame, cells and organisms in 
genera!

Lower organisms

Animals

Man

Socio-cultural systems

"Plant-like" organisms: 
Increasing differentiation o f  
system (so<alled “division 
o f tabor" in the organism); 
distinction o f reproduction 
and functional individual 
("germ track and soma")
Increasing importance of 
traffic in information (evo
lution o f receptors, nervous 
systems); learning; beginnings 
of consciousness
Symbolism; past and future, 
self and world, self-awareness, 
etc., as consequences; com
munication by language, etc.
Populations o f organisms 
(humans included); symbol- 
detarmined communities 
(cultures) in'man only

Symbolic systems ' Language, logic, mathematics,
sciences, arts, morals, etc.

E.g., structural formulas o f 
chemistry; crystallography; 
anatomical descriptions

Conventional physics such as 
laws o f mechanics (Newtonian 
and Einsteinian) and others
Cybernetics; feedback and 
information theory

(a) Expansion o f physical 
theory to systems main
taining themselves in flow o f 
matter (metabolism)
(b) Information storage in 
genetic code (DNA).
Connection o f (a) and (b) 
presently unclear
Theory and models almost 
lacking

Beginnings in automata 
theory (S-R relations), feed
back (regulatory phenomena), 
autonomous behavior (relax
ation oscillations), etc.
Incipient theory o f symbolism

Statistical and dynamic laws 
in population dynamics, socio
logy, economics, possibly 
history.
Beginnings of a theory of cul
tural systems.
Algorithms o f symbols (e.g., 
mathematics, grammar); "rules 
of the game" such as in visual 
arts, music, etc.

FIGURE 11.1 Levels of organization. “ An informal survey of main levels in the hierarchy 
of systems, partly in pursuance o f Boulding ” (von Bertalanffy, 1968, p. 29).
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far and indicates that the next three stages of complexity -  person, sociocultural, and symbolic sys

tems -  relate to the general class of human systems. Human consciousness, languages (symbolic systems), 

and social systems are obviously entangled and probably do not represent distinct levels of organizational 

complexity in the sense that the previous levels do. (The relationship between human individual and 

human social systems will be discussed in Chapter 16.) Boulding’s suggestion here that “ perhaps the or
ganizational level alone should be regarded as parallel to the human level rather than above it” (p. 29), 

foreshadows the final taxonomic design of Holonomy.

While we will not follow Boulding’s taxonomy any further at this point, several of his remarks 

concerning the human level of the image will help to roughly block out some of the stages of human 

complexity. Boulding’s first comment concerning uniquely human features seems to identify the human 

quality with spoken language: “The characteristic which distinguishes man from the lower organisms [is] 

the art of conversation or discourse” (p. 15). However, in passing from animal to human images, Boulding 

established the idea of “ self-image” and wrote that “ this reflective character of the human image is 

unique” (p. 25). In a different context, it is a symbol -  “ the image of the image” -  which is important: 

“ It  is this ability to proliferate and elaborate the image into a symbolic universe that is the peculiarity 

and the glory of man” (p. 44). Internal self-images, symbols, and spoken language are three checkpoints 

for our later discussion o f the rise of consciousness. Boulding also points out a fourth issue to consider, 

namely writing: “ In considering the dynamics of the stock of images the rise of writing and literary 

communication is of enormous importance” (p. 55).

The most common characterizations among systems theorists of the emergent qualities of human 

life center on “symbolism” and “ language.” The biologist Theodosium Dobzhansky (1954) provides a 

representative viewpoint.

The unique human quality which has brought about the biological ascendancy 
of our species is the ability to think in terms of symbols and abstractions. This 
ability has permitted the development of the peculiarly human mode o f com
munication, by means of symbolic languages. Such languages are only faintly 
foreshadowed on the animal level. Communication by speech, and later by 
writing, has enabled man to evolve a stock of learned traditions and skills which 
constitute culture, (p. 78)

Note the development o f Dobzhansky’s thought: First an ability to think in terms of symbols, then 

communication by speech, and finally the importance of writing. Culture contains the “genetic equip

ment” of our species; by comparison, “ the transmission of biological heredity is a process vastly less 

efficient than that of culture” (p. 78). Communication by speech permits the transmission of inform

ation through a vastly more efficient form of learning than is found in the biological domain. Written 

communication in turn provides a new level of cultural transmission “ potentially independently of dis

tance in space and in time” (p. 78).

Virtually all the founders of the general systems movement used symbolism as the short-hand
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indicator of specifically human qualities (e.g., Boulding, preceding). Rapoport (1976). wrote that “ the 

most crucial aspect of being human. . .is the striking dependence on symbols:”

The world of symbols is itself a part of Man’s environment. We live in an 
ocean of words, concepts, slogans, ideas, beliefs, loyalties, and enmities as 
literally as we live in an atmosphere. And we “ breathe” that semantic environ
ment as literally as we breathe air. (p. 15)

Von Bertalanffy (1954) expresses the same thought: “ Man’s unique position in nature is based upon 

the predominance of symbols in his life” (p. 68). According to von Bertalanffy (1967), “ the basic fact 

in anthropogenesis is the evolution of symbolism” (p. 21).

Symbolism, if you will, is the divine spark distinguishing the poorest specimen 
of true man from the most perfectly adapted animal. It is the “differentia 
specifica” of “ Homo sapiens,” just like any taxonomic difference distinguishing 
one species from another. Here is the fundamental problem for psychology; the 
development of a human psychology depends on it. (p. 36)

Other writers have tended to demarcate human emergence at the point where symbolism stabilized 

into language. Whyte (1974), for example, believes we are human because we are “a species with a : , 

capacity for articulated speech or true language” (p. 85). Koestler (1967) writes that “ the emergence of 

symbolic language, first spoken, then written, represents the sharpest break between animal and man 

. . .language is a species-specific, exclusive property of man” (p. 19). In his early book on creativity, 

Koestler (1964) considered language an emergent step in the continuity of learning: “With the emer

gence of language, we have attained a new level of the cognitive hierarchy, which represents a sharp ' 

break in the continuity of learning processes in animals and man (p. 595).

Laszlo (1972b) states that the unique feature o f human consciousness is its capacity for “self

monitoring.” The emergence of this monitor provides the capacity for the development of symbols: 

“ Man’s highly accomplished monitor is the cerebral cortext: the seat of all conscious processes, includ
ing the ability to symbolize” (p. 95). It  is the ability to abstract that unfolds in the early stages of 

human development, with symbols and language representing later reifications of abstract images. Laszlo 

writes:

The abstracted components of the stream of human sensations are those which 
recur with some regularity. These are the invariances in the stream, and man 
grasped them first in terms of their sensory qualities. He reified the recurrent 
patterns of his sensory experience, endowing with thinghood clusters of sen
sations which conformed to a common pattern. Later he symbolized these 
invariances in sound and picture, (p. 96)

The ability to abstract is indicated by the rudiments o f art which are evident, in Laszlo’s view, in the 

Cro-Magnon cave paintings. Language, he suggests, may have developed slowly over 500,000 years (the 

period of explosive” neocortex growth).

Von Bertalanffy (1967) also suggests that an ability to symbolize is a prerequisite for language.
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The evolution of symbolism. . .is the fundamental problem of anthropogenesis 
A ll  other human achievements are minor or derived from it. For example 
language. . .and technology, (p. 36) ’

Echoing Boulding’s definition of a symbol as an image of an image, von Bertalanffy writes that “ the 

decisive step seems to be that man, in one way or the other, made an image of things apt to be their 

representative” (p. 37). Humans have the capacity to "freely create” symbols (p. 26). Acknowledging 

that we do not know just when “ the creation of representations of things” originated, von Bertalanffy 

asserts that it had certainly developed by the age of the paleolithic cave painters.

The checkpoints briefly noted at the end of the discussion of Boulding’s taxonomy may now 

be more clearly ordered. Emergent human qualities begin when the development of organic complexity 

has reached the point where the system is capable of generating its own abstract symbols. Laszlo’s 

“self-monitoring,” Boulding’s “ image of an image,” and von Bertalanffy's concept of “ freely created” 

symbols all relate to this first emergent level of human consciousness. A long period of inner develop
ment gradually transforms mental symbols into external material forms, auditory and visual. The emer

gence of spoken, and later written, language follows from the ability to create symbols and represents 
a second significant stage in the development of the human image (see Chapter 14).
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Chapter 12

C O N S C I O U S N E S S :  J A Y N E S

Jaynes (1976) is not a systems theorist and in the presentation of his theory he makes no overt 

use of systems concepts. He does, however, explicitly identify his theory as evolutionary and scientific.

Now, originally, this search into the nature of consciousness was known as the . 
mind-body problem, heavy with its ponderous philosophical solutions. But 
since the theory of evolution, it has bared itself into a more scientific question.
It has become the problem of the origin of consciousness in evolution, (p. 3)

Jaynes’ theory fits extremely well into the framework of systems principles. Complementarity and emer

gence, in particular, are implicit at the heart of his theory, and Jaynes’ description,of the.breakdown of 
the bicameral mind is an extraordinary illustration of the paedomorphic principle of a “step back to 

leap,’’ a temporary regression before the leap to a new level of order.

To set the context for his theory, Jaynes outlines the major contemporary approaches to the 

subject, all of which he rejects in some way. These approaches are:

(1) Cs. as a property of matter;

1
21 Cs. as a property of protoplasm;
3) Cs. as learning;

4) Cs. as a metaphysical imposition;
5) The Helpless Spectator Theory;
6) Emergent Evolution;
7) Behaviorism;
8) Cs. as the Reticular Activating System, (pp. 4-18)

Emergent evolution (6) is included among the approaches discarded not because its essential premise 

might not be correct, but because Jaynes felt that there is as yet no evolutionary theory with specifics', 
e.g., when, in what species, and with what sort of necessary organization did Cs. arise (p. 13). Jaynes’ 

theory is in fact a theory of emergent evolution which provides specifics.

In discussing commonly held notions about conscious experience, Jaynes, by negation, blocks 

out what he will later mean by Cs. In the context of Holonomy, these characteristics are ail aspects of 
awareness, all psychological complements of systemic organization which originated at some stage in 

the evolution of complexity. What Jaynes is trying to do is prepare the ground to describe the unique
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emergent features o f our contemporary experience of personal identity and self-consciousness Thus all
the features negated are indeed mental phenomena, but all were emergent with some form of awareness 
below the level of the modern mind.

Jaynes’ first contention is a general one: Cs. is not very extensive. By this he means that the con

tinuity of alert self-consciousness is an illusion, that we habitually fill in the "gaps” in experience at all 

levels o f awareness, from the perceptual gap in our binocular vision to the long moments o f absorption 

m an activity like playing the piano (pp. 25-26). Our total awareness, our total psychology, includes all 

levels of awareness built up from physical through biological and through the early human levels of or

ganization. Those features of modern Cs. which are newly emergent, while obviously critical for our

understanding of ourselves, are nevertheless only a small portion of our total mind with its full evolu
tionary inheritance.

° °  V’ Cs- 15 not a c°p y  o f experience. Jaynes is referring to the distinction between recog- 
n. ion and recall that "what you can consciously recall is a thimbleful to the huge oceans of your ac- 

ua knowledge (p. 28). Recognition indeed must be a primordial form of awareness and may even be 

an apt description of the mental complement of the periodicities o f cyclic life (Chapters 7 and 13).

at I5' llfe c°P 'es the rhythms of its environmental experience in order to improve its subsequent re
cognition o f environmental features. A little introspection should show that we are capable of recog

nizing vastly more things or situations than we can recall. Indeed, Jaynes considers recall to be primarily

a feature of narratizmg self-consciousness, that we do not ordinarily retrieve images but rather create 
them.

vnMSh iv fh retrOSPeCti0n iS i he retrieval of imaSes> but the retrieval of what

ra°don^;rbS s S : CS L ? L bt r28) nd * *  reW° r k in g  ° f  deme"tS int°

Next, Cs. is not necessary for concepts. “Concepts are simply classes of behaviorally equivalent 
things. Root concepts are prior to experience” (p. 31). Concepts, in primitive terms, may be'compared 

o autogenic symbols and later to words, and thus arose early in the evolution of human Cs The same 

argument applies to Jaynes’ assertion that consciousness is not necessary for learning. That is it is not 
necessary for signal, skill, or solution learning (p. 32-36). Learning is clearly a form of awareness the 

origin of which can be linked to some level of biological organization (e.g., Boulding’s suggestion that 
learning was coemergent with electromagnetic nervous systems), and it has often been described in 

erms of successive emergence (e.g,, Bateson and Jantsch, Chapter 4). While there are clearly many 

evels o f learning below modern Cs., we might expect to find some type o f learning which is made pos
sible by the rise of contemporary self-consciousness.

Jaynes next assertions seem a little bolder: that Cs. is not necessary for thinking  or reasoning 
Through introspection and experiment, Jayne shows that "one does one’s thinking before one knows 

what one ,s to think about” (p. 39). That is, we consciously attend to and absorb instructions which 

are then unconsciously applied in actual judgments. That reasoning can happen unconsciously is, to 

Jaynes, demonstrated by the many instances of intuitive insight in science where crucial theoretical
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connections are made unconsciously and which subsequently stand up to conscious elaboration (e.g., 

the dozing chemist von Kekule, the adolescent insights of Einstein).

Thinking and reasoning certainly come closer to the modern form o f Cs. than the other experien

ces. I do think, however, that Jaynes is correct to suggest that in some very important ways these modes 

of Cs. predate the modern era. I suspect that unconscious thinking following the absorption of instruc

tions can be linked to the formation of the deep structure of language, late in the period of the pre- 

agricultural mind. Instructions can make sense unconsciously if they are compatible with some under

lying pattern o f organization — i.e., an instruction is “ recognized.” Reasoning — as a level of awareness 

which is immediately, though unconsciously, accessible to a modern scientist -  is, I suggest, a capacity 

born in the bicameral period. I shall later identify intuition as the ordinary contemporary experience of 

the most recent stage of Cs. prior to our own. That is, I shall suggest that ordinary intuition is the 

transformed awareness of the bicameral gods (Chapter 14).

The final assertion that Jaynes makes is that Cs. has no necessary location. The almost universal 
habit of locating a “ space” of Cs. within our head, somehow “ behind the eyes,” is just that: a habit It  

is patently obvious, Jaynes points out, that the “space” in the head is already filled with a lot o f bio

logical material. Jaynes does suggest that there are very good reasons why this habit is so pervasive and, 
indeed, spatialization is one o f the prime emergent features of self-consciousness in Jaynes’ theory. But 

“ there is no phenomenal necessity in locating consciousness in the brain,” and, o f course, there are 

“abnormal” experiences when Cs. does not appear to be located in the head (e.g., “out-of-the-body” 

experiences).

Let us not make a mistake. When I am conscious, I am always and definitely 
using certain parts of my brain inside my head. But so am I when riding a 
bicycle, and the bicycle riding does not go on inside my head. The cases are 
different of course, since bicycle riding has a definite geographical location, 
while consciousness does not. In reality, consciousness has no location what
ever except as we imagine it has. (p. 46)

In asserting that Cs. has no necessary location, Jaynes is implicitly standing on the much broader 

assertion that awareness generally has no specific location. A t all levels of organization, awareness is 

the complement of total system complexity. Deikman (1973, p. 321), who was cited in establishing 

the mind/system complementarity, writes that “ awareness is not localized.” Fraser (1975, p. 250) 

points out that there is very little doubt that memory is unrealizable (in the sense o f specific neuro

logical correlates), but is rather a patterning process such as might be explained by a holographic 

model of memory. Since awareness is the complement of all a person’s relationships, both internal 
and external, then the location of Cs. in a specific place is essentially arbitrary in terms of total aware

ness, but perhaps quite understandable as a feature of self-consciousness.

Having said that Cs. is not extensive, not a copy of experience, not concepts, learning, thinking, 
or reason, nor even necessarily located in the head, then what is it? Whatever it is, Jaynes’ theory is 

that “ there could have existed a race of men who spoke, judged, reasoned, solved problems, indeed 

did most of the things we do, but who were not conscious at all” (p. 47). Iri brief, Jaynes suggests
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that “a civilization without consciousness is possible,” and his theory is that consciousness is a form of 

awareness made possible by the prior development of language and culture. The form of Cs. that pre
dominately spoken language made possible is that which Jaynes is calling the bicameral mind. Written 

language foreshadowed the breakdown o f the bicameral mind and its spread prepared the ground for 

the emergence of self-consciousness (modern mind).

MIND AS METAPHOR

Jaynes chooses to describe consciousness using the metaphor of “ metaphor.”

Let us speak of metaphor. The most fascinating property of language is its 
capacity to make metaphors. But what an understatement! For metaphor is 
not a mere extra trick of language. . .it is the very constitutive ground of 
language. I am using metaphor here in its most general sense: The use of a 
term for one thing to describe another because of some kind of similarity 
between them or between their relations to other things, (p. 48)

For Jaynes, “ language is an organ of perception, not simply a means of communication.”

This is language moving out synchronically (or without reference to time) into 
the space o f the world to describe it and perceive it more and more definitive
ly. But language also moves in another and more important way, diachronical- 
ly, or through time, and behind our experiences on the basis of aptic structures 
in our nervous systems to create abstract concepts whose referents are not ob
servables except in a metaphorical sense. And these too are generated by meta
phor. This is indeed the nub (knob), heart, pith, kernel, core, marrow, etc. of 
my argument, which itself is a metaphor and "seen” only with the mind’s 
“ eye.” (p. 50)

The capacity to “create concepts whose referents are not observables” will be attributed to the pre- 
bicameral mind (see Chapter 13), and “aptic structures” are comparable to the postulation of a deep 

structure of language forming late in that period. Jaynes contends that it is through metaphor that 
true linguistic abstraction arises.

In early times, language and its referents climbed up from the concrete to the 
abstract on the steps o f metaphors, even, we may say, created the abstract bn 
the bases of metaphors. . .Abstract words are ancient coins whose concrete 
images in the busy give-and-take of talk have worn away with use. (p. 51)

To unpack the dynamics of metaphor, Jaynes uses the terms “metaphier” and “ metaphrand” in 

metaphorical association with the mathematical concepts of multiplier and multiplicand. “ A metaphor 
is always a known metaphier operating on a less known metaphrand” (p. 48)

Understanding a thing is to arrive at a metaphor for that thing by substituting 
somethingfmore familiar to us. And the feeling of familiarity is the feeling of 
understanding, (p. 52)

I
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A complex metaphor also has an underlying pattern of metaphier associations (“ paraphiers”) which 

project additional characteristics (“ paraphrands”) into the metaphrand. For example, in the metaphor 

“ the snow blankets the ground,” the metaphier is a blanket on a bed while the metaphrand is the 

image we are trying to create of how the ground is covered. But blanket carries additional associations 

of warmth, cuddling, and sleep which are thereby projected into a warm image of the earth sleeping, 

protected; until awakening in spring (p. 57).

Another example (mine), which will bring us directly to the point, is the expression “ I see what 

you mean.” Sensory vision is the familiar metaphier which is being used to describe an act of conscious
ness, which is the metaphrand. Seeing, however, carries additional associations, particularly that things 

are seen as being “ in space.” The paraphier (space) becomes a paraphrand in turn of consciousness 

(the metaphrand). That is, a mental space is attributed to consciousness in the simple metaphor “ I see,” 

one of the many metaphorical habits by which modern Cs. is spatialized.

According to Jaynes, “ subjective conscious mind is an analog o f what is called the real world. I t  is 

built up with a vocabulary or lexical field whose terms are all metaphors or analogs of behavior in the 

physical world” (p. 55). An analog is a model like a map, “ and the relation between an analog map 

and its land is a metaphor (and hence closely related to what Bateson means by difference). One might 

say that the map and territory are complements.

The world is organized, highly organized, and the concrete metaphiers that 
are generating consciousness thus generate consciousness in an organized way.
Hence the similarity o f consciousness and the physical-behavioral world we 
are conscious of. And hence the structure of that world is echoed — though 
with certain differences -  in the structure of consciousness, (p. 59)

While for the map -maker the territory is the metaphier (that which is known) and the map is the 

metaphrand, for the map -user the situation is the reverse; it is the territory which is the unknown meta

phrand and the completed map is the metaphier.

And so it is with consciousness. Consciousness is the metaphrand when it is 
being generated by the paraphrands of our verbal expressions. But the func
tioning of consciousness is, as it were, the return journey. Consciousness be
comes the metaphier full o f our past experience, constantly and selectively 
operating on such unknowns as future actions, decisions, and partly remem
bered pasts, on what we are yet may be. And it is by the generated structure 
of consciousness that we then understand the world, (p. 59)

The following “features of consciousness” -  of modern mind -  in Jaynes’ theory are only brief

ly described since their elaboration is inherent in the description of the bicameral mind and its break

down (Chapter 14).

(1) Spatialization. This is reflected in the habit we have of attributing a “ mind-space” to 

consciousness in almost every mental metaphor we use. Not only are things with an obvious 

spatial quality so represented, but this is how consciousness treats all mental images. Thus, for 

instance, when asked to think o f the significant events of the past year, we tend to pick out
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(assemble) an image for each event and line them up in our “ mental space,” probably from left 

to right. Or, if we are asked to compare several theories (of Cs., say), we will endeavor to arrange 

them together in a mental space. Jaynes believes that the invention of a “ mind-space was one of 

the crucial determinates in the emergence of self-consciousness and that, conversely, such a mind- 

space is not a feature of the bicameral mind.

(2) Excerption. Insofar as Cs. is an analog of actual behavior, it functions selectively, just as 

perception functions selectively. The world is never grasped in its entirety, it is “ noticed in snat

ches.” An excerption is distinct from memory.

An excerpt of a thing is in consciousness the representative o f the thing or 
event to which memories adhere, and by which we can retrieve memories 
. . .Reminiscence is a succession of excerptions. Each so-called association 
in consciousness is an excerption, an aspect or image, if you will, something 
frozen in time, excerpted from the experience on the basis of personality 
and changing situational factors, (p. 62)

(3) The Analog This is the metaphor we have of ourselves, the model we move around

in our imagination “ doing” things we are not physically doing. This is the model who stops at the 

store in anticipation of the milk I will pick up on the way home. This is the model with which I 

invest my personal history.

(4) The Metaphor "M e." The analog “ I ” is also the metaphor “ me.” “ I ” can see “ myself” ; 

my analog “ I ” can stand by the lodge and “watch” the metaphor “ me” ski down the slope. I 

not only model myself in Cs., but I can model myself being both observer and agent. In the 

evolution of Cs., these concepts ought to represent an emergent form of the self which will be 

hypothesized to have first appeared in the autogenic mind. The analog “ I” and the metaphor 
“ me” represent a level of personal identity significantly more complex than the sort of self which 

will be associated with the bicameral mind.

(5) Narratization. Narratization is that story we are continuously creating in which we, our

selves, are the principal actor. “Consciousness is ever ready to explain anything we happen to 

find ourselves doing” (p. 64), and narratization is the running explanation we give ourselves of 
our life as we are living it. This form of awareness leads to having a personal history, which, ac

cording to Jaynes, is a distinct feature of the modern mind.

(6) Conciliation. Conciliation derives from simple recognition and is the conceptual transfor

mation of perceptual “assimilation.” “ In conciliation we are making excerpts or narratizations 

compatible with each other, just as in external perception the new stimulus and the internal con

ception are made to agree” (p. 65).

These six features of Cs. all have antecedents in earlier forms of awareness. And, o f course, third 

stage Cs. is not a consequence of any one o f them, or each of them separately, but rather all of them 

operating together interdependently. Taken together, they provide a description of the modern mind
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which emerged from bicameral consciousness. Jaynes summarizes:

We have said that consciousness is an operation rather than a thing, a reposi
tory, or a function. It  operates by way of analogy, by way of constructing an 
analog space with an analog “ I ” that can observe that space, and move meta
phorically in it. It  operates on any reactivity, excerpts relevant aspects, nar- 
ratizes and conciliates them together in a metaphorical space where such 
meanings can be manipulated like things in space. Conscious mind is a spatial 
analog o f the world and mental acts are analogs of bodily acts. (p. 66)

BICAMERAL (UN)CONSCIOUSNESS

W riting  was developed about 3000 B.C., late in the bicameral period, and, according to Jaynes’ 

theory, the spread of writing was one of the major factors contributing to the bicameral breakdown 

and the rise of modern Cs. The first document Western scholars have, written in a language whose 

translation we are fairly sure of, is the Iliad. This story seems to have been compiled “ between about 

1230 B.C. when, according to the inferences from some recently found Hittite tablets, the events of 

the epic occurred and about 900 or 850 B.C., when it came to be written down” (p. 69). The Iliad, 

it appears, is a transition document which, according to Jaynes’ interpretation, predominately reflects 

the bicameral mentality.

Jaynes’ interpretation of the Iliad makes two basic points: First, there are, with a few exceptions, 
no words for consciousness or mental acts; and, secondly, human actions are initiated by the gods. 

Greek words which later convey Cs. are, in the Iliad, concrete biological metaphors. As illustrations:

The word psyche, which later means soul or conscious mind, is in most in
stances life-substances, such as blood or breath: a dying warrior bleeds out his 
psyche  onto the ground or breathes it out in his last gasp. The thum os, 
which later comes to mean something like emotional soul, is simply motion 
or agitation. When a man stops moving, the th u m o s  leaves his limbs, (p. 69)

And the story of the Iliad is not about players who stop and introspect about what to do; the story 

does not move by conscious human volition, it moves by the commands o f gods. For example:

When Agamemnon, king of men, robs Achilles o f his mistress, it is a god that 
grasps Achilles by his yellow hair and warns him not to strike Agamemnon 
. . . It  is the gods who start quarrels among men that really cause the war, and 
then plan its strategy. I t  is one god who makes Achilles promise not to go in
to battle, another who urges him to go, and another who then clothes him in 
a golden fire reaching up to heaven and screams through his throat across the 
bloodied trench at the Trojans, rousing in them ungovernable panic. In fact, 
the gods take the place of consciousness, (p. 72)

Achilles and the other actors of the Iliad reflect just what Jaynes means by the bicameral mind. 

In contrast to our own modern awareness, “ volition, planning, initiative is organized with no conscious
ness whatever and then ‘told’ to the individual in his familiar language” (p. 75). The voice heard within, 

hallucinated, had the quality of an authority figure, or “god.” This is the heart o f what Jaynes calls his
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“ preposterous hypothesis:” That “ at one time human nature was split in two, an executive part called 

a god, and a follower part called a man. Neither part was conscious" (p. 84).

Think of driving a car, jaynes suggests: when you are on "automatic pilot,” your level of aware

ness with respect to driving is equivalent to bicameral Cs. The level of consciousness shifts with a sud

den change in the situation: where you would become fully alert, “conscious,” take control and nar- 

ratize yourself through the situation, a bicameral person would wait for a voice, a ‘ god, to formulate 

the instructions for dealing with the unknowns in the environment.

Considering the great stress associated with auditory hallucinations in normal people, and the 

lower stress threshold necessary to stimulate voices in psychosis-prone people, Jaynes surmises that an 

even lower, much lower, threshold of stress was sufficient to initiate the bicameral voices.

The only stress necessary was that which occurs when a change in behavior 
is necessary because of some novelty in a situation. Anything that could not 
be dealt with on the basis of habit, any conflict between work and fatigue, 
between attack and flight, any choice between whom to obey or what to do, 
anything that required any decision at all was sufficient to cause an auditory ■ 
hallucination, (p. 93)

Bicameral volition appears as “voices” because of the special authority of sound, and the privileged 

position of the auditory among the primary senses.

Sound is a very spcial modality. We cannot handle it. We cannot push it away.
We cannot turn our backs to it. We can close our eyes, hold our noses, with
draw from touch, refuse to taste. Sound is the least controllable of all sense 
modalities, and it is this that is the medium of that most intricate of all 
evolutionary achievements, language, (p. 97)

Jaynes contends that the control of obedience through sound is done in two ways. The first 

method of control derives from the spatial distance between speaker and listener — an important con

trol factor in primate groups. The second, much more important way, is “ that we control other 

people’s voice-authority over us by our opinions of them” (p. 98), a control mechanism which, ul

timately, is not limited in terms of spatial distance.

While “ normal” healthy people occasionally hallucinate voices (Jaynes has, I have), according to 

Jaynes’ theory it is “ in the distress of schizophrenia that auditory hallucinations similar to bicameral 
voices are most common and best studied” (p. 87). Based on evidence such as the auditory hallucina

tions of schizophrenics who have been deaf since birth or early childhood, Jaynes concludes that: 
“ Hallucinations must have some innate structure in the nervous system underlying them” (p. 91). This 

is an important point: In his theory, Jaynes associates mental phenomena (e.g., hallucinations) with 

concrete neurological structures.

Jaynes suggests that the specific neurological complement to bicameral Cs. is the lateralized 

human brain. Noting that both hemispheres understand language, but that the speech areas are
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concentrated in the left hemisphere (for 95% of the population), Jaynes contends that “ the language 

of men was involved with only one hemisphere in order to leave the other free for the language of 

gods (p. 103). He literally .means that in an area in the right hemisphere corresponding to 

Wernicke s area in the left — the latter being the part of the neocortex “ most indispensable to 

normal speech — neurological structures developed which are the concrete complement to the 

gods. God and self communicated across a tiny neurological bridge called the anterior commisure, 

probably, Jaynes thinks, by the most efficient form o f image transmission yet developed -  human 

language. Hence the right hemisphere “speaks” to the left hemisphere: it speaks as a god.

The evidence Jaynes cites to support his viewpoint is sound but hardly overwhelming. Nor could 

it be, given the infancy of split-brain research. What is important is that Jaynes has stated his hypo

thesis in a manner which is to some degree testable neurologically. His evidence is summarized in five 
observations:

(1) That both hemispheres are able to understand language, while normally only the 
left can speak; (2) that there is some vestigial functioning of the right Wernicke’s 
area in a way similar to the voices o f the gods; (3) that the two hemispheres under 
certain conditions are able to act almost as independent persons, their relationship • 
corresponding to that o f the man-god relationship of bicameral times; (4) that con
temporary differences between the hemispheres in cognitive functions at least echo 
such differences in function between man and god as seen in the literature of bi
cameral man; and (5) that the brain is more capable o f being organized by the en
vironment than we have hitherto supposed, and therefore could have undergone 
such a change as from bicameral to conscious man mostly on the basis of learning 
and culture, (p. 106)

The two modes of consciousness now associated with the lateralized human brain are discussed in greater 
detail in Chapter 15.



Chapter 13

A U T O G E N I C  M I N D

The mam emphasis of this chapter is to explore the critical step between life and human life, the 

emergence of human images from biological images. The chapter provides the context for, and then a 

description of, the hypothesized first level o f human consciousness -  the “autogenic” mind. Chapters 

14 and 15 continue with descriptions of hypothesized second and third evolutionary levels of human 
awareness -  the "bicameral” and “ modern” minds respectively.

_ - 1° begm’ WC retUm t0 Fraser’s (197S) theory of time. An event, as defined by Fraser (Chapter 
7), is “anything that remains self-consistent and identical with itself through a period o f time.” A 

system, as broadly defined by Rapoport (see his "soft” systems definition, Chapter 2), “ is a portion of 
the world that is perceived as a unit and that is able to maintain its ‘identity* in spite of changes going 

on m it .” These definitions are, effectively, identical; they refer to the same underlying reality Yet 

these definitions represent different aspects of the same thing, as time and space are different yet in
extricably bound together.

Fraser defines event as a temporal unit, a self-consistent “package” of atemporality, a unit o f 
simultaneity. A life is such an event according to Fraser, and it involves treating an organism as a tern 
poral event as well as a spatial system.

The concept o f the organism as a temporal unit, that is, as a single event rather
W h n lH  -nCHSPaf a entl^  I th!  anat?my of the adu|t phase) has been gaining a 
foothold m developmental biology. It is the entire life cycle which undergoes
(p0 195)narY Chanse* and phylogeny ls a succession o f changing life cycles

In Fraser’s theory, time is immanent in the order of nature. And, insofar as nature displays suc
cessive levels o f organized complexity, so there are a succession of levels o f temporality. Indeed, it is 

the dynamic, generative aspect of time which creates the conditions for the appearance of the nomo

thetic regularities which characterize concrete systems. For Fraser, the evolution of the image not only 

complements the evolution of systemic complexity, it is the creative aspect of the pair.
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Fraser’s concept o f complex events complements a concept of complex systems (e.g., Laszlo’s 

theory) in just the sense that awareness complements organization. Fraser seems to mean by time what 

Bateson means by mind and Boulding means by image. That is, Frasers theory of time appears to be a 

theory of awareness at the many levels of nature. A mind, according to this interpretation, is a chronon, 

and a chronon is the relational manifestation of a system.

Based on the mind/system assumption, it was suggested earlier that, in principle, systems concepts 

would be applicable to understanding awareness. Within the context of Flolonomy, that statement can 

now be made more strongly. The concepts presented in the previous chapters represent a synthesis of 

theories by Fraser, Laszlo, Koestler, and others. Insofar as Fraser’s work may be considered a theory of 
awareness, then the holonomic concepts already have a dual parentage in theories of systems and 

theories of images.

Boulding’s theory of the image was based on a taxonomy of successive levels o f organization.

These levels can be directly compared with Fraser’s levels of temporality (see Chapter 7): because each ' 
level of time is characterized by an emergent level of causation. A t Frasers first level, the atemporal 

Umwelt of simultaneity and pure radiation, there can be no distinction between space and time and 

hence no structure -  and hence there is no place on Boulding’s chart of structures for the purely atem

poral. Boulding’s notion of clockwork organization and Fraser’s concept of eotemporality refer to the 

same level o f reality. This is the level of ponderable mass, diadic time, and linear Newtonian cause and 

effect. Static structures rhay be considered either as eotemporal or as highly regular prototempioral 

structures.

Cybernetic structures, Boulding’s fourth stage, are eotem'poral in Fraser’s theory, but it is this 

form of organization which bridges the gap between non-life and life. Open systems, stage five,'extends 

cybernetic periodicity into what Fraser Calls the biotemporal Umwelt. Boulding makes two major dis

tinctions in the levels of biological life — plant and animal. Fraser also makes two, but betWeen'cy- 

clical life and aging life. The transition between animals with a brain and human life is the step Fraser 

calls “ noogenesis” -  the appearance of the autogenic mind.

As the earth passed through its early eons of development, the physical environment gradually 

settled into patterns of light and darkness, hot and cold, and other eotemporal regularities. Then, in 

Fraser’s view: “Somewhere in the hazy past I imagine the coming about of organisms comprising the 

simplest cyclic order of variations, modeled after periodicities which reached them as stationary ob
jects, or objects carried about by water or gas” (p. 216). This is the hypothesized emergence of physio

logical clocks arid the rudimentary beginning of the evolution of life.

Fraser’s thesis is “ that biological rhythm is coterminous with, and necessary for, the functioning 

of all life forms” (p. 180). Or, to put it another way, “ the capacity to create physiological clocks in - 
response to environmental rhythm appears to be a necessary feature o f all life forms. These internal 

periodicities are the primitive beginnings of an image in life. Flowever, even at this stage of life, Fraser 

supposes that the existential tension between generative and nomothetic tendencies o f evolution are 

already evident.
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We may imagine that the simplest primordial organism, comprising perhaps 
hardly more than models of daily temperature and salinity variations o f the 
sea, already experienced existential tension. First of all, the cyclicity o f the 
organism could never have reproduced with sufficient accuracy such astro
nomical cycles as the rising and setting of the sun. Hence the clocks had to 
remain imperfect. Furthermore the drifting clouds in front of the sun, a cur
rent in the ocean or eruptions of volcanos were unpredictable elements even 

. in principle. Hence the cyclic changes they anticipated had to differ contin
uously from conditions actually encountered. It  is probably here that the 

. becoming-type and being-type elements in behavior became first differen
tiated as the distant ancestors of the existential tension of later life. (p. 187)

The internal periodicities of a primitive biological system constitute its image. This image is a 
model o f the environment and it evolves.

Subsequent refinement o f the complement of physiological clocks may be 
imagined as an increasingly sophisticated modeling of environmental rhythms 
in complete analogy to the increasingly refined theoretical models advanced 
by man to account for his Umwelt. (p. 190)

That is, the model, the image, the complement to physiological clocks, is at one end o f a long conti

nuum (with emergent discontinuities) that connects at the other end with symbolic models such as 

Holonomy which are being advanced to account for the Umwelt of a modern person. Our contem
porary search for models of the world is echoed in Fraser’s concept o f primitive biological awareness.

An inner landscape of species-specific and private rhythms must evolve with 
their own strong inner criteria for selection, namely viability through cohe
rence. Inner temporal conditions are thereby added to external temporal con
ditions as selection pressures. Refinement in the inner imaging o f external 
periodicities amounts to improved adaptation, because it produces a better 
fit to external regularities, (p. 191)

As the internal landscape complexified and more external periodicities were modeled, the domain 

of potential conflict between the expected (based on the image) and what is actually encountered in 

the environment increases. In time, the cyclic order o f primordial organisms extended to integrated as
sociations o f proto-organisms (cells) with the potential for a division of labor.

Specialization makes possible the seeing and sensing o f events and things at 
greater distances, and this is equivalent to foreseeing more distant futures.
To achieve this, however, in the new autonomous society, the members have 
to yield their former autonomy and assume specialized roles useful for the 
aggregate as a u n it (p. 192)

The most significant specialization to arise at this point was the separation of selected cells to serve as 

the reproductive organ, while other cells lost this ability and became somatic — cells, that is, which 

exhibit, in addition to periodical behavior, the phenomena o f aging, or senescence and death” (p. 192).

Death, or aging life, emerged out of cyclic life as a resolution of the increasing tension between 

the expected and the encountered — between the internal and external landscapes. It  was clearly an 

evolutionary leap: “ Rapid turnover is favored by natural selection because it makes possible in a shor-
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ter time the incorporation of beneficial genetic changes in a larger segment of the populace” (p. 199). 
With the emergence of death, there also appeared a new level of existential tension: "between growth 

and decay, between the open system and the closed system of which the former is a part” (p. 208). 

This conflict is, according to Fraser, the basic feature o f life and a determinate of the biotemporal 

Umwelt. The conflict between growth and decay extends the conflict between the expected and the 

encountered found in cyclic life. It  extends the image of a “now” from the momentary durations of 

cybernetic feedback to the relatively long now of senescent life which has what Fraser calls a "creature 

present.”

The new triadic form of time is secured through a balance between the op
posing trends of self-organization and decay; accordingly, it displays the exis
tential stress that corresponds to the unresolvable conflict between them. . . 
by biogenesis we can also mean the coming about of a system which permits 
the definition of a present, or, more specifically, what I have called the crea
ture present, as biotemporality emerges above eotemporality. (p. 216)

Although Fraser (and I) have presented his theory from the perspective of a single organism,
“the mutuality between the organism and environment in evolutionary adaptation prohibits us from 

believing that one single organism can possibly be meaningful in itself.” Fraser continues:

Since natural selection must have been a process of mutuality from its very 
beginning, we must think of biotemporality not as a feature o f separate iden
tities but one diffused through life on earth. The creature present is thus a 
systems property of the biosphere intimately joined to the pure succession of 
the physical world, (p. 226)

Mind, Bateson asserts, is consequent to external systemic relationships as well as the internal relation

ships o f an individual. The above citation also embodies Bateson’s contention that the basic unit of 

evolution is organism plus environment. A new environment is coemergent with each new type of exis

tent; e.g., the emergence o f plants was the inception of the botanical environment. Although the dis
cussion of consciousness is presented in these two chapters primarily in terms of individuals, the rela

tionship between individuals and collectivities is directly addressed in Chapter 18.

Fraser reminds us that the emergence of senesence was simultaneously the emergence of sexual

ity. The genetic strategy of mortality was accomplished by a change from asexual to bisexual reproduc

tion. Sex, it seems, emerged with death; they both reflect the separation of germ and somatic cells. 

Fraser recognizes this fateful polarity of sex and death embedded in the myths of many cultures. In 

our own, it is reflected in the doctrine o f original sin -  “ the wages of sin is death,” according to 

St. Paul. Fraser muses:

I cannot but wonder what racial memories of the evolutionary coemergence 
of sexual procreation and individual death underlie the power of this dogma 
transmuted, as it has been, into innumerable secular forms in our secular 
cities. Perhaps even the ancient guilt, postulated by Freud for our early 
human ancestors, was a phylogenetically late echo of the simultaneous birth 
of carnal knowledge and carnal death, (p. 202)
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Very roughly speaking, love and death were coemergent with aging life and a creature present. 

In life, sexual reproduction represents the generative tendency to growth, while death represents the 

nomothethic tendency to decay, the tendency in life to return to the inanimate world from which it 

arose. As circadian rhythms and our orientation to darkness and light (cf. Luce, 1971) reflect the 

continuing presence in human awareness of the primordial level of cyclical life, so the existential ten
sion between growth'and decay — love and death — also reverberates in human consciousness.

But the evolutionary creation of birth and death, and male and female, could not forever con
tain the conflict between the expected and encountered, and, Fraser supposes, rapid genetic change 

reached a limit as a method of adaptation. “ Following what we postulated as comprising the strategy 

of existence, we ought to seek evidence for an integrative level above that of life” (p. 231); i.e., that 

of human consciousness. (To be continued.)

A CHRONOLOGY OF LIFE

Since the evolution of systems is more widely understood than the evolution of images, it is use

ful at this point to establish a representative timeline of life and early human life. Figure 13.1 repro

duces Harold Blum’s (1968, p. 12) chronology of the evolution of life. The chart indicates that the
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origin of life is assumed to have appeared in conditions occuring fairly soon (in a geological sense) 
after the formation of the solar system. These very primitive life forms gradually developed in the pri

mordial “chemical soup.” About 500400  million years ago, the evolution of life seemed to suddenly 

accelerate: fossils became plentiful, algae were numerous, and vertebrates appeared.

According to Fraser’s theory, all three levels of physical temporality (a:, proto-, and eotempo- 

rality) are immanent in the physical conditions which led to the formation of our sun and its planets. 

The solar system, from the perspective o f life on earth, can be said to have formed when its eotempo- 

ral regularities became sufficiently stabilized to permit the development o f complex molecules and, 
eventually, the primordial biochemical ocean from which it is said that life arose. Fraser contends that 

it is the eotemporal astronomical cycles which provide the external templates for the complementary 

internal periodicities which emerge in some complex molecular aggregates.

The cyclic order of life may be said to have begun one or two billion years after the formation 

of the earth about five billion years ago (I shall use the figure 3.5 billion years to represent the very 

imprecisely dated origin o f life). Although Fraser associates no date with the emergence of death, the 

explosion of life which begins the Cambrian period may well indicate the evolutionary success of the 

sex-senesence strategy. I shall, consequently, use 500 million years as the approximate date at which 

aging life became significant on earth. This date would mark the first establishment of biotemporality 

-  a clear “ now” suspended between past and future, an event of a “creature present” within a total 

event o f “a life.”

The appearance of animals — that is, the appearance of electromagnetic internal systems o'f com

munication in addition to chemical transmission systems -  occured, according to Figure 13.1, about 
300 million years ago. MacLean (Chapter 4) has characterized the oldest level of the human brain as 

“ reptilian,” which suggests that brains reached their first major stage of complexity 230-135 million 

years ago in the (Mesozoic) era of reptiles. The second stage o f brain complexity, which MacLean calls 

“old mammalian,” would have developed primarily in the 75 million years of the Tertiary period. This 

brings us to the late Tertiary and Quaternary periods where we can focus more closely on the chrono

logy o f the hominid species.

Figure 13.2 reproduces Dobzhansky’s (1962, p. 181) compilation of the dates associated with 

the evolution o f the modern human species. Although his specific dates may now be obsolete, 

Dobzhansky offers a very helpful interpretation of the pattern o f evolution, which is what is important 
to this theory. Dobzhansky’s discussion o f human origins begins in a period one to two million years 

ago with the species Australopithecus. (More recent or new finds may, of course, push this date back.) 

Since some o f the discoveries o f Australopithecus have been associated with primitive stone tools, ap

parently deliberately collected and altered, "Australopithecines were, then, not only tool-users but also 

the first known tool-makers” (p. 184). This species had a relatively small brain capacity (450-550 cc) 

and clearly walked erect. Dobzhansky regards upright gait and tool-making as coemergent and mutual

ly reinforcing. He points out that it is not tool-use which distinguished Australopithecus (some birds, 

sea otters, andinsects use tools), but tool -making, the fabrication of tools. “Tool-use may be a purely 

instinctual activity. . .[but] tool-making is a performance on a psychologically higher level” (p. 204).
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Dobzhensky’s next checkpoint is H om o erectus, “ the most ancient, undoubtedly human re

mains’’ (p. 185), who arose approximately 500,000 years ago ("Peking Man,” of this species, lived 

about 300,000 years ago). While Erectus has been associated with a few tools, fire seems to have been 

the great discovery of this species (p. 186). The explosive development o f the neocortex is also first 

evident in Erectus, whose brain capacity ranged from 700 to 1200 cc. About 100,000 years ago, a 

very large-brained (1300-1425 cc) species appeared, H om o sapiens neanderthalensis. According to 

Dobzhansky:

[This person] lived chiefly in cave shelters but perhaps also in the open, was 
well acquainted with the use of fire, and manufactured rough stone tools of- 
the so-called Mousterian culture type. He was a hunter, a meat eater, a dres
ser o f animal skins which he probably used for clothing, and a possessor of 
a rudimentary spirituality, (p. 189)

Then, “some 35,000 to 40,000 years ago, while the Wurm glaciation was still at its height, the 

Neanderthal race was replaced in Europe, apparently rather suddenly, by men whose bones were struc
turally similar to our own” (p. 189). These were the Cro-Magnon people, H om o sapiens sapiens 

(1200-1500 cc), the modern species o f which you and I are a part.

Dobzhansky, as we have already noted, believes that the most species-specific qualities o f human-

i
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ness relate to the capacity to make symbols. “Symbol-making and the use of symbolic languages are 

the most distinctive human faculties, although they are in some degree foreshadowed below the human 

level” (p. 219). A symbol is “a thing the value or meaning of which is bestowed upon it by those who 

use it.” Significant evidence o f symbolic languages below the human level is found among bees. Accor
ding to Dobzhansky: “ [an] example of a symbolic ‘ language’ in a nonhuman animal. . .is found, remark

ably enough, not among mammals closely related to man but among insects” (p. 220).

The “ language” of bees is profoundly interesting because its existence shows 
that symbolic languages must have arisen in evolution at least twice, obviously 
independently in unrelated organisms. It  arose as a learned trait in man and as 
an instinctual performance in the bee. (p. 221)

To suggest, as Dobzhansky does, that symbolism had been used as an evolutionary strategy in 

some species long before the appearance of hominids, does not thereby disqualify it as a crucial deter

minant of humanness. Nor do any indications that some of the more intelligent animals (e.g., dolphins, 

apes) may have a latent, or even developed, symbolic activity. Rather, the recognition of genetically- 

based symbolic languages legitimizes the notion that symbolism is immanent in the organization of 

life -  or, as we can now say, in the images which complement biological organization. The prior poten

tial o f symbolism in the nature of life, however, does suggest that its reemergence as an evolutionary 

strategy was coupled with other emergent features which together account for the rise o f Homo. 

Dobzhansky makes just this point:

The question may again be raised as to whether upright stance, tools, con
stant sexual receptivity of females, symbolic language, monogamous family, 
change in food habits, or relaxation of male aggressiveness came first. Obvious
ly we cannot answer with certainty, but it is most likely that these changes went 
together, with mutual reinforcement. What we are dealing with is the emer
gence of a whole new evolutionary pattern, a transition to a novel way o f life 
which is human rather than animal. This is an example of an infrequent type 
of evolutionary change. . .which has been called “ quantum evolution.” Evolu
tionary alterations in general, and especially those in quantum evolution, are 
unlikely to involve changes of one trait at a time. The whole genotype and the 
whole phenotype are reconstructed to reach a new adaptive balance, (p. 210)

The development of language will be more closely described in the following chapter (based on 

Jaynes’ theory) which begins with the appearance of Homo sapiens 40,000 years ago. As we shall see, 

the next really important timemark will be around 10,000 B.C. when agriculture, towns, personal 
names, and articulate language emerged. By this time, according to virtually all the criteria cited earlier 

(e.g., Chapter 11), human evolution by predominately cultural (symbolic) transmission of heredity is 

clearly evident. Dobzhansky remarks that “ for at least 10,000 and perhaps for 1,000,000 years man 

has been adapting his environments to his genes more often than his genes to his environments”
(p. 334). The period between 10,000 years ago, which coincides with Jaynes’ dating o f the emergence 

of the bicameral mind, and 1-5,000,000 years ago, which roughly represents the era of emergence for 

an erect tool-maker, is what I am calling the “autogenic” phase of human evolution.
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NOOGENESIS

As organisms complexified and also multiplied in number, the activity of the 
world external to any one organism ceased to be totally independent. . .Where
as actions based entirely on the (evolutionary) memory of past conditions were 
useful for certain primitive conditions, they ceased to be satisfactory when 
predictions based on past experience had led to behavior which altered the 
known response of the environment. To deal with this situation it was neces
sary to add to the inner landscape, which is the transformed image of the exter
nal world, a new symbol for a living object not itself a part of that external 
world. In its most sophisticated form this object is the self. (p. 254)

“A new symbol.” This is the origin of the uniquely human image, in Fraser’s view. Among all the 

representations of the external world populating the inner landscape, there appeared a symbol with no 

external referent — a self. “ Functionally, this came about because the observer himself. . .does not-or- 
dinarily appear as an unexpected image on his own retina, or as an unexpected sense impression of 

voice, heat, odor, or force upon his own sensory system” (p. 254). Thus began the primordial differen

tiation between self and nonself which characterizes all human consciousness.

This primordial self must be assumed to be extremely different from the developed form of self- 

consciousness of ordinary contemporary human experience — as different, perhaps, as the primitive 

cycle images of early cells are from the complex inner models of brain-based animals. The model of the 

self in the early autogenic mind must have often been lost in the inner world, but the gradual emer

gence of the self is a central thread throughout the development of human consciousness.

It is not the (hypothesized) emergence of a self perse  which characterizes noogenesis, but rather 

the appearance o f a capacity to generate symbols. As life is differentiated from matter by its capacity 

to create independent periodicities, a human mind is differentiated from a biological mind by the 

capacity to create independent symbols and models which do not necessarily have external correlates. 

It  is this capacity to which the term “ autogenic” refers.

Let us think of the mind as comprising models of its environment, which is 
the brain. Such models might pertain to memories, expectations, or creative 
thought. . .It is reasonable to assume that as the programs of the mind evolve 
they will generate new symbols which have no prior physiological counter
parts in the brain. I shall call such self-generated, new engrams autogenic 
imagery. “ Imagery” is not to be understood as exclusively visual however; it 
is intended to include auditory and textual elements as well. . .We may fur
ther assume that, because of the mutuality of adaptation, the mind would 
endeavor to impress its autogenic images on its environment, the brain. And 

v via the brain, the mind may be seen to exert selection pressure upon the 
, evolution of life (and changes in matter), just as life exerts selective pressure 

upon the evolution of other iives (and changes in matter) via organized mat
ter, which is the environment of life. (p. 260)

Autogenic imagery is related at a very rudimentary level with “creativity." By creativity, Fraser 
means a situation where something external is produced based on a model which originated internally.

Autogenic imagery with no prior engrams may be identified with creativity in 
man: a house, a statue, or a plan of attack first exists only in the inner land-
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. scape of the mind and only later is it forced upon the external world through 
the functions of brain and body. (p. 260)

It is precisely because the mind “ forces” its autogenic imagery on the environment that we can hope 

to piece together the early pattern of the evolution of consciousness. Thus, the first evidence, it seems 

to me, of human creativity, o f autogenic imagery being forced upon the environment, lies in the tool

making of Australopithecus -  and hence the suggestion that the origin of the autogenic mind may be 

tentatively dated at before or about 2 million years ago.

Fraser has characterized the unique quality of a human brain in terms of its complexity 

(Chapter 7). Autogenic imagery is an emergent quality of the "very complex.” From this perspective, 
the precursors of the capacity for autogenic imagery have developed over 300 million years, and the rise 

of the autogenic capacity to prominence can probably be associated with the rapid expansion of the 

hominid brain. In making this suggestion, Fraser is pointing to a multiplicity of coemergent human 

traits.

This explosive rapidity [of brain development] might perhaps be accounted for 
if it  were the manifestation of the coemergence of many, mutually reinforcing 
processes: the discovery of death; articulate language (the separation of the 
emotional from the intelligible); writing in its many forms (including primitive 
art); tool-making (and preference for handedness); long-term memory (with 
sudden enlargement of the store of autogenic imagery); and personal identity 
(as the symbolic executive o f strategy), (p. 280)

Although all these processes appear in the autogenic period, the above traits can be put into a 

rough order based on the chronology already developed. Early inventions included tools and may have 

included rudimentary precursors to language and new communal forms of organization, but, as'Fraser 

comments, “ in each case, a few judicious (or chance) selections from the vast store of autogenic 

imagery might have done the trick, provided it received communal reinforcement” (p. 272). Emergence 

of a capacity for autogenic imagery is the first condition for all further uniquely human traits. Tools 

may well be the first manifestation of an autogenic image, coemergent with the development of an up

right stance and other changes in the biological system.

Long-term memory -  which Fraser defines as "organized according to meaning” (p. 86) -  might 

be roughly correlated with Homo erectus and the period of rapid neocortex expansion. It  is also pro

bably in this period, as the model o f the self enlarged, that the emerging human mind discovered death. 

"Whereas all animals show mortal terror in face of immediate danger, the knowledge of death as an 

ever-present goad is unique to man.” Fraser continues:

It belongs to the family of potential stimuli which are images in the very com
plex, that bring forth responses even though they do not correspond to any
thing present. From among them, death is one image which is intractable. . . 
The knowledge of death in time is itself a selective pressure. . .[and] might have 
been the trigger that sent man off in search of immortality. . .The mind could 
now have a goal with respect to the past: it could search the past in service of 
the future. . .This sounds familiar: it is the manifestation of self-generated 
imagery, (p. 279)
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We will meet the image o f death many times again. Fraser suggests that a concern with death 

and some foreknowledge of one’s own death might be evident as early as the Peking Man 300,000 

years ago. A knowledge of death and its attendent manifestations of spirituality seems to have’ clearly 
predated the emergence of modern Homo. Dobzhansky (1962) writes:

. “Magic” and “spirituality” certainly antedate the appearance of “ Homo 
sapiens sapiens” in Europe. Neanderthal man had a “cult o f skulls” and 

i funeral rites of some sort. It  has even been suggested that Peking Man. 
may have engaged in a ritual cannibalism; his remains consist almost ex- 
clusively o f skulls with broken occipital parts, as if for extraction of the 
brain for ceremonial consumption, (p. 229)

In conformity with most o f the views cited, Fraser writes that “ the capacity o f language is 
species-specific.”

It is genetic to the extent that it demands peculiar ontogenetic phases and 
certain rates of maturation and in that it also has a number o f anatomical 
and physiological correlates. The study of its evolution favors a theory of 
discontinuity, or at least a very sharp separation between animal commu
nication and human language. Insisting on discontinuity is not a view of 
special creation, but only one of evolutionary uniqueness, such as biogenesis 
(p. 273)

In the million or two years o f the autogenic period, the prerequisites for language gradually stabilized 

and reached a developmental “ take-off” point with the appearance of H om o sapiens sapiens.Jhus, 
according to Fraser, “ the deep structure o f language, which is regarded by Chomsky, Lenneberg, and 

others as innate in man yet seemingly absent in nonhuman primates, is perhaps forty thousand years 

old” (p. 271). Since virtually all authorities link the rapid expansion o f the brain with the subsequent 

appearance of articulate language (p. 272), it is reasonable to suppose that certain neurological changes 

accompanied the rise o f language in Homo. Fraser cites the theory o f the neurologist William Gooddy 

to explain the lateralization of brain functions, the capacity for speech being centered in the right- 
handed left hemisphere.

Since the two hemispheres controlling, respectively, the opposite-handedness 
are not anatomically differentiable, the decision to use the right (or left) hand 
for certain tasks leads to a competition between the hemispheres. He con
cluded that the decision to use one side rather than the other, implies special 
training of the chosen side and rejection of the other. Gooddy suspects that 
this selection was contemporaneous with the earliest production o f enduring 
symbolism, datable in the Sumerian era no more than two or three millenia 
B.C. (p. 272)

Since we know radical cerebral laterialization is probably unique to our species, and is clearly 

connected to the deep structure o f language, then it seems reasonable (although speculative) to asso
ciate this neurological feature, at least in rudimentary form, with the emergence of the modern human 

species (i.e., 40,000 years ago; cf. Fraser, above). The dichotomy of brain functions is central to Jaynes’ 

theory and the description of the bicameral mind to be presented in the next chapter. Enduring writing 

was invented near the end of the bicameral era (as defined in Jaynes’ theory), whereas functional lateral
ization is associated with the beginning of the bicameral era around 10,000 B.C. For purposes o f con-



structing a plausible theory of human evolution, rudimentary lateralization and the deep structure of 

language will be considered coemergent with our species and both processes being well developed by 

the beginning of the postglacial (geological) and bicameral (psychological) period.

Although art may be considered coemergent with the deep structure of language (i.e., cave paint

ing), written symbolic languages developed much later. As a child vocalizes before reading, so spoken 

language arose first as a crucial timemark in the evolution of consciousness. It  did so, according to 

Fraser, because of the privileged position of sound and speech.

Our auditory system offers a certain immediacy regarding even our inarticulate 
cries; and when it comes to spoken language, the loop made up of our nervous 
system, our brain, our faculties o f speech and hearing, offers a sense of intima
cy second to none. I would like to postulate that because of this privileged 
position of the speaking self, articulate vocalization was indispensable for the 
process of inserting in the inner landscape a symbol of something which is not 
in the outer landscape. To my faculties of visual, tactile, and olfactory explo
rations, my body bears some characteristics which it shares with the external 
world; my speaking self, as it were, is immediately and intimately not in the 
external world, (p. 274).

If, as Fraser speculates, a rudimentary symbol of the self marks the beginning of noogenesis, then the 

new power o f spoken language probably reflects a radical advance in the human image; In Jaynes’ 

theory, this advance is manifest as the emergence of hallucinated gods and bicameral consciousness.

Spoken language represents a new stage in the capacity of the mind to project symbols of the 

inner landscape onto the external world. In language, as in all other forms of organized complexity, 
complementary nomothetic and generative tendencies are evident. All languages show a structure of 

nouns and verbs, being and becoming concepts, although different languages define nouns and verbs 

differently and consequently slice the (temporal) perception of the world differently.

It  should not be surprising, therefore, that languages of successive epoch and/ 
or levels o f civilizations (measured by some such parameters as the use of tools, 
or complexity of social organization) display an increasing polarization of being
like and becominglike forms and concepts, to which the permanence of the self 
and the contingency of the nonself stand as paradigms, (p. 275)

Defining noogenesis by the emergence of autogenic imagery reflects the concept that the leading 

tip of evolutionary transitions is the generative tendency. The later proliferation of symbols and their 

external reflections (e.g., tools) would have stimulated a self-stabilizing tendency to routinize the gener

ation of symbols and their associations; that is, to develop a stable structure o f internal symbolic rules 

which we might call a “ deep structure o f language.” This stabilization o f internal symbolic rules is the 

prerequisite for creating the virtually infinite possible expressions of true spoken language. In Fraser’s 

view, “ the nomothetic portion o f language is a generative grammar, or some more basic lawfulness; 
the creative portion is the individual’s contribution to the corpus of vocal communication” (p. 278). 

With a new platform of nomothetic regularity to stand upon, a new generative capacity could emerge 

in the human mind related to language -  metaphor (c.f. Jaynes, Chapter 12).
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During the long period of the development of the purely autogenic mind, a rich inner landscape 

formed and the discovery of death sharpened the sense of self in contrast to nonself.

With the private world of meaningful experience we could expect to see metaphor
making emerging and speculate that, as the deathless world of symbols (as perma
nent beings) was now pitted against the knowledge of inevitable passing (such as 

. death as becoming), our early ancestors might have experienced a deep sense of 
unresolvable conflict, (p. 90)

Fraser was cited earlier as supposing that the discovery of death provided the human image with a constant 
immediate goal which informed all subsequent human interactions with the environment and others. This, 

according to Fraser, amounts to the emergence o f “ intentionality” in just the sense meant by Franz 

Brentano. ‘‘Intentionality invokes no world-plan or long-range purpose of the universe; it  is, rather, thej 

capacity o f living and thinking things to relate to their environments so as to secure, if possible, a final 
goal” (p. 244). Intentionality, so defined, applies to the purposefulness found at all levels o f life, but, as a 

complement to organization, would also reflect successive emergence. Fiuman intentionality, as a funda

mental feature o f the human mind, can be considered coemergent with the autogenic mind, sharpened with 

the discovery of death, and perhaps closely associated with the development of the capacity to make meta

phors. Fraser explicitly links his view of consciousness with the stance of phenomenological psychology, 

for whom “ the internal and external landscapes are complementary.” By contrast, Western psychology 

generally has tended to ask itself only how the world without is represented within.

Psychology based upon such a model remains cyclopean (one-eyed) for it is unin
formed of the qualities of consciousness as this manifests itself in the external re
presentations of the world within. Such external representations are symbolic 
images o f experience, exemplified for instance by the metaphor-making capacity 
of imagination, which, far from being prelogical or prescientific, is an indispensible , 
feature of scientific inventiveness itself, (p. 247)

It is indeed the autogenic mind where we would expect to find the ground of phenomenology. The 

primordial symbol of the self would be the self-as-body in an environment with others. Phenomenological 

reduction, the endeavor to lose the natural attitude of self-counsciousness and reach a level of preverbal 

meaning, seems to relate to an effort to uncover the experience of the autogenic mind without the pre

judices of articulate linguistic categories.

CONSCIOUSNESS AND UNCONSCIOUSNESS

The description of noogenesis thus far has utilized the concepts of complementarity, genesis,  ̂

emergence, and succession without much reference to holonarchical structure. Although this is appro

priate for a process description of consciousness (which is what is being presented), we can expect to 

find structural analogues (e.g., the deep structure of language) and we can expect to find those anal

ogues organized holonistically (e.g., Chomsky’s “phase-generative grammar;” cf. Koestler, 1967, p. 30).

The complementary definitions o f system and mind provide a general framework for interpreting 

the structure of the autogenic mind. The mind of an organism is in some sense an integration o f the

133



minds of an organism’s subsystems, or organs. That is, each of the subsystems of the body has a mental 

complement to its biological organization. The profusion of specialized biological functions would have 

in time required a specialization for decision-making and consequently a new level of integration in the 

image o f the organism. The organ corresponding to this specialization in animals became the brain.

As the sense modalities differentiated and specialized into coherent subsystems of a nervous sys

tem, each of those sensory subsystems contributed a mental complement to the overall awareness of the 

animal. In Fraser’s (1975) terminology, we are taking “each sense organ [with] its associated nervous 

and brain structures and maintaining that each of these has its Umwelt” (p. 75). Each sensory system is 

a mind with its own time perception. An animal’s inner landscape, then, would include a multiplicity of 

different but overlapping models of the environment based on different sensory modes. Here we are 

again approaching Fraser’s hypothesized point where the conflicts and uncertainties o f the animal’s in

ner world necessitated a resolution by emergence, a new model to coordinate the many sensory images 

of the world.

The self has been described as having modest beginnings, as being one model among many. Per

haps the image of the self started first as a specialization of the auditory system, or as a hybrid model 

drawn from aspects o f several sensory modes (e.g., the feel of tools, the sound of calls, the sight of 
death). Perhaps the several million years of autogenic development can be interpreted as the gradual 
rise to ascendency of the symbolic self as the integrator of the many models in the inner world and the 

centralizer of intentionality.

The autogenic period seems similar to the long first stage of cyclical life, the beginning of bio

genesis which culminated in the evolutionary emergence of sex and death. This latter step marks the 

full emergence of biotemporality and its most distinctive feature, a creature present. In much the same 

way, the free creation of symbols and a model of the self mark the beginning of noogenesis and the 

start of a long first stage reaching its culmination in the evolutionary invention of articulate language 

and gods. The end of the autogenic period marks the full emergence o f nootemporality and its dis

tinctive feature of a mental present and personal identity.

Just as the rudimentary forms of cyclical life are dominated by the eotemporal regularities of the 

physical environment, so the rudimentary stage of the human image can be expected to be dominated 

by biotemporal regularities. Life came into its own with the perfection of the genetic strategy in sex. 

Analogously, consciousness came into its own with the perfection of the symbolic strategy in language. 

It  is at just this point that cultural processes of evolutionary transmission "take o ff and explode be

yond the slow-moving processes of genetic inheritance.

It has been repeatedly emphasized that the systems and regularities of earlier levels are included 

in the patterns of later levels of organization and, moreover, retain a degree of autonomous functioning. 
So it is that we should expect to find in the modern mind a psychological substructure corresponding 

to the autogenic mind. This would be the domain of overlap between life and consciousness where 

primate biological images would be predominant. Roughly speaking, this is the classical domain of the 

unconscious.
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By the Ucs. portions of the mind I would understand those functions which 
can neither be completely identified as spatial biological processes (hence, be 
considered as nonself), nor can they be identified as totally symbolic. . .
[Since] the brain must remain an integral part of the body. . .there remains a 
large region, or interface, which can only be disowned by the self but not 
eliminated. This buffer zone between the mind and the body thus becomes 
the depository of functions higher than the biological but, for various and sun
dry reasons, not altogether mental, hence dangerous to the autonomy of the 
mind. (p. 287)

One o f the by-products of an evolutionary description of consciousness is a heuristic structure 

for distinguishing levels of individual consciousness. According to the principle that previous levels are 

included in later levels yet retain a degree of autonomy, the Ucs. of the autogenic mind should be dis
tinguishable from the Use. of the bicameral mind and they should both be distinguishable from the 

more remote but vast mental inheritance of all the temporalities below the first stage of human Cs. 

From our modern, third stage, self-conscious perspective, all earlier forms of awareness are “uncon

scious,” of a different order than consciousness.

According to the theory being developed, autogenic Ucs. would be the most primitive, yet essen

tially human, level o f awareness. Fraser compares his image o f the primordial level o f human awareness 

with Sigmund Freud’s Concept of the “ id.”

As Juno’s hell, the id is thought of as the depository of instinctual impulses 
demanding immediate gratification of primitive needs. It  may be described as 
chaotic (by the organizing standards of the ego and superego), devoid of 
morality (compared to the demands o f the superego) and indifferent to the 
restraints of matter and life. Freud at first was chiefly aware o f the sexual 
strivings of the id and only later did he discover in it the presence of inborn 
destructive impulses. . .He conceived of the id as the true Ucs. . .The id is 
said to be in contact not with the external world but only with the body. 
Clearly, then, the id whose content is banished from awareness so that its 
effects appear as Ucs. motivation, is, the no-man’s land between the inte
grative levels of life and that o f mind. (p. 289)

Fraser (p. 288) suggests that dreams -  which he calls Freud’s “ royal road to the exploration of the 

Ucs.” — are the form of awareness we now have of bio-, eo-, and even prototemporal realities. This im
plies that dreaming may be the most ordinary and continuous experience we have of the autogenic 

level of mind and all the earlier levels o f awareness.

Fraser continues: “ If  the psychology of Freud is described as that o f man roaming the earth, 

the psychology of Jung is that o f man roaming the universe” (p. 294). To Jung’s concept o f the “col
lective unconscious,” Fraser assigns all the levels o f awareness below the nootemporal. The elements of 
the language of the collective Ucs. are primitive images Jung called archetypes. According to an evolu

tionary theory of consciousness, archetypes “ must be regarded as products of organic evolution as are 

toes or facial expressions. They are primordial images which evolved as potential forms of mental con

structs and survive in the collective Ucs.” (p. 295).

For their origins we ought to look to experiences that have been common to 
all men, such as life and death, the transitional stages of growth, the daily
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journey of the sun, darkness and fear, hunger, or the forces of reproduction. 
One would expect them to be largely independent o f historical epochs, ethnic 
background, geographical iocation, or cultural conditioning. These are, in .fact, 
the hallmarks of archetypal forms as seen by Jungian psychologists, (p. 295)

These archetypes are the mental complements of all the levels o f physical and biological organization 

subsumed by consciousness.
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Chapter 14

B I C A M E R A L  M I N D

Jaynes’ (1976) concept of bicameral consciousness provides a crucial link in the explanation of 

Cs. though a theory of emergent evolution. If  provides a terminus for an earlier (autogenic) stage of 

human Cs. and an origin for a later (modern) stage. And, straddling as it does the development o f both 

spoken and written language, the rise and fall ofbicameral Cs. is perhaps the earliest major cycle of evolution
ary emergence which is accessible in symbolic terms familiar to modern Cs. Perhaps most important, 

since it is hypothesized that this is the major form of Cs. prior to our own, then it is the images of 

this period which are the immediate substrata of the modern mind. The bicameral period should be a 

rich source of clues about both contemporary Cs. and the potential emergence of post-modern mind.

The deep structure o f language, hypothesized as having been coemergent with Homo sapiens 

40,000 years ago, would be interpreted in Jaynes’ theory as an aptic structure common to both “gods” 

and their left hemisphere charges. Since both sides understand language, the deep structure must have 

developed before lateralization was very pronounced. I have supposed that the hemispheric distinctions 

grew slowly but passed some threshold o f complexity before 10,000 B.C., permitting the new regime of 

gods to emerge.

The term “god” is loaded with associations and is not often used scientifically to characterize an j 

aspect of Cs. In Jaynes’ theory, these gods are neither supernatural beings nor “airy nothings” of the 

imagination. They are an integral part of the psychological complement of the neurological organization 

of the bicameral brain. Jaynes writes: “The gods were organizations o f the central nervous systems and 

can be regarded as personae in the sense of poignant consistencies through time, amalgams of parental 
or admonitory images” (p. 74). The gods are images; indeed, gods are superordinate images which arose 

to integrate the conflicts of a diversity o f parental and other authoritative images of the inner landscape.

Consider how this might have come about. The emergence of the autogenic mind has been charac

terized by the appearance of a symbol for the self, the rudimentary beginning of the separation of self 

from nonself. One imagines that the self is primordially defined as a body-in-the world, the phenomen
ological ground of being. Nonself would be easily recognized in the physical environment, other forms 

of life, and probably other primate species. With no sense of personal history and little awareness o f a 

life’s duration, however, there might have been some relationships which were difficult to classify as 

self or nonself, namely: mother, father, family, and group. Each social relationship would produce a 

model which partially overlapped the self and partially included some more or less remote nonself. What
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was once a simple model o f the self may have in time proliferated into many models which included 

the symbol of the self entwined with symbols for parental and other social guides of behavior. Under 

the stress of many conflicting models, the mind may have undergone a sudden reorganization that 

created a new level in the complex human image: Social images coalesced as gods, and self images co

alesced into a new level o f personal identity -  having a name.

The ordinary stress that Jaynes supposed to be sufficient to trigger bicameral hallucinations is 

just that existential tension Fraser has postulated as running through all levels of organization. The 

tension is the stress life experiences between the expected and the encountered, and it is this ordinary 

stress which, when it reaches a condition of unresolvable tension, generates a new level of temporality 

(awareness). Gods were the evolutionary response to some overwhelming confusion in the awakening 

autogenic mind which was just learning to speak. Early in the bicameral period, the gods responded to 

low levels of ordinary stress because they were, indeed, the state-of-the-art in Cs. Later, however, it 
took more and more stress to arouse the gods and in the chaotic second millennium B.C. the voices 

began to disappear as a new form Cs. emerged to resolve the conflicts of the bicameral mentality — 

modern mind.

THE RISE OF THE GODS

The view that renders the scientific study of the evolution of Cs. possible is that the creative in

ner world of human awareness is "forced” upon the outer world.. Thus, for example, rudimentary auto

genic awareness is manifest by the appearance of rudimentary toolmaking. A hypothesis about auto
genic imagery can consequently be dated, but is not date dependent. That is, if new archeological evi

dence pushes toolmaking back several million years, then noogenesis would be redated accordingly. 

While the chronological order is important, especially in identifying coemergent characteristics and 

specifying major transition periods, the theory of emergence does not hinge upon any particular chro
nology. The theory as a whole is open to the inevitable discovery of new features and dates related to 

the development of human Cs.

It is precisely the assumption of collateral evidence that Jaynes uses to support a specific chro

nology for the development o f language. A change in the internal image, he reasons, will eventually be 

reflected in a change in the external environment.

The central assertion of this view. . .is that each new stage of words literally 
created new perceptions and attentions, and such new perceptions and atten
tions resulted in important cultural changes which are reflected in the archeo
logical record, (p. 132)

Consequently:

Because language must make dramatic changes in man’s attention to things 
and persons, because it allows a transfer o f information of enormous scope, 
it must have developed over a period that shows archeologically that such 
changes occured. Such a one is the late Pleistocene, roughly from 70,000 
B.C. to 8000 B.C. (p. 130)
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It is on the basis of the poverty o f cultural artifacts before 40,000 B.C. that Jaynes makes the 

emphatic assertion that the earlier hominid species did not have speech. The long precursor stage to 

speech, reaching back to primate communication, is the development from incidental calls to "in ten

tional calls, or those which tend to be repeated unless turned o ff by a change in the behavior of the 

recipient” (p. 131). Jaynes speculates that during the late Pleistocene -  a period of wide climatic 

variation, huge animal migrations, and the hominid explosion out of the African heartland — postural 

or visual intentional signals would have evolved into auditory calls under the pressure of cave-dwelling 

and darker northern environments. During this period, Jaynes theorizes, intentional calls gradually ac

quired modifiers, perhaps by a change in intensity at the end of a call; e.g., a call for danger might end 

with sharp intensity meaning the danger was imminent, or end with fading intensity designating a dis
tant danger. Jaynes suggests that the separation between commands and modifiers is correlated with the 

sudden advance in types and quantities of tools between 40,000 and 25,000 B.C. He supposes, for ex
ample, that a command could be accompanied by a modifier such as “sharper, a development which 

would be reflected in superior and more prolific toolmaking.

According to Jaynes, the separation of modifiers from commands was the precondition for the in

vention o f nouns. For instance, the rising intensity meaning imminent danger could be attached to dif

ferent calls meaning tiger or bear, these perhaps being the first “sentences with a noun subject and pre

dicative modifier, and they may have occured somewhere between 25,000 and 15,000 B.C.” (p. 133). 

Again, this date is suggested by archeological correlates.

Just as the age o f modifiers coincides with the making of much superior tools, 
so the age of nouns for animals coincides with the beginning of drawing ani
mals on the walls of caves or on horn implements, (p. 133)

“ Life nouns,” as represented by cave paintings, were followed, Jaynes postulates, by “ thing nouns:”

' And just as life nouns began animal drawings, so nouns fonthings beget new 
- things. This period corresponds, I suggest, to the invention of pottery, pen

dants, ornaments, and barbed harpoons and spearheads, the last two tremen
dously important in spreading the human species into the more difficult 
climates, (p. 134)

Jaynes’ development of the early evolution of language is now approaching what I earlier identified 

as the en’d o f the autogenic period; he has reached the origin of auditory hallucinations in his theory. 
Jaynes invites us to imagine that the invention of nouns and modifiers made enduring tasks possible: It  

is his-hypothesis "that verbal hallucinations were a side effect of language comprehension which evolved 

by natural selection as a method of behavioral control” (p. 134). Thus, a self-created or leader-imposed 

command such as “ax-sharper,” internally repeated, was the mode o f volition which kept a person attend

ing to a single task and able to produce superior implements. And it is “ at this point in human history 

that I believe articulate speech. . .began to become unilateral in the brain, to leave the other side free 

for these hallucinated voices that could maintain such behavior” (p. 135).

Following intentional calls and nouns, the next great development in language brings us to the 

dawn of. the bicameral age -  personal names. Jaynes places this development between 10,000 and 8000
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B.C., surely one o f the major watersheds of human history. It  is in this transition period that names, 

burials, gods, towns, and agriculture appeared; that is, human culture has here.reached a decisive stage 

of accelerated growth. Geologically, the human species was now adapting to the warmer climate of 

the postglacial era we still enjoy.

Although it was suggested earlier (via Fraser) that the discovery of personal death was a feature 

of the autogenic mind, the invention of personal names represents another major step in the aware

ness of death. With a name, an absent person could be “ recreated.” This made more complex forms of 

social organization possible, and it also meant that the memory of a dead person could be greatly ex

tended. It appears that in the ninth and tenth millennia B.C., the ceremonial burial of the dead was 

becoming commonplace.

Just as a noun for an animal makes that relationship a much more intense 
one, so a name for a person. And when the person dies, the name still goes 
on, and hence the relationship, almost as in life, and hence the burial prac
tices and. mourning, (p. 136)

The most fully studied Mesolithic culture -  the Natufian -  provides Jaynes with a model for his 

concept of the early bicameral mind. Around 10,000 B.C. the Natufians were hunters who lived in 

caves and made tools, ornaments, and drawings on cave walls. By 9000 B.C., Natufians were living in 

towns.

Now here is a very significant change in human affairs. Instead of a nomadic 
tribe o f about twenty hunters living in the mouths of caves, we have a town 
with a population o f at least 200 persons. It  was the advent of agriculture, 
as attested by the abundance of sickle blades, pounders and pestles, querns 
and mortars, recessed in the floor of each house, for the reaping and pre
paration of cereals and legumes, that made such permanence and population 
possible, (p. 139)

A town. The first evidence of a significant form of social development above the organization of pri

mate tribes. Early hominids wandered about their environment in groups of 20-30 as did their primate 

brothers and sisters (p. 127). A town, by contrast, was permanent and large.

With one special exception, the newly settled Natufians buried their dead in large cemeteries. A t 

the most thoroughly investigated Natufian site at Eynan, in the earliest strata dated at 9000 B.C., a 

“ royal” tomb was discovered -  the first (so far). Propped up on a bed of stones and facing Mount 
Hermon, a male and female skeleton lay enclosed in a large tomb surrounded by a red-ochered wall. 

The characteristics of this find were similar to those which characterized later such tombs — graves of 
royalty who in time became gods. The house of the dead Natufian leaders was the progenitor of the 

houses of the gods which are found in virtually all bicameral settlements. In Jaynes’ theory, the men

tal complement o f these external rituals was the now-emergent split form of bicameral consciousness.

I am suggesting that the dead king thus propped up on his pillow of stones, 
was in the hallucinations of his.people still giving forth his commands, and 
that the red-painted parapet and its top tier of a hearth was a response to
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the decomposition o f the body, and that, for a time at least, the very place, 
even the smoke from its holy fire, rising into visibility from furlongs around, 
was, like the gray mists of the Aegan for Achilles, a source of hallucinations 
and o f the commands that controlled the Mesolithic world of Eynan. (p. 143)

Food-growing initially only supplemented food-gathering, but by 7000 B.C., agriculture had sta

bilized as a primary form of subsistence and farming communities were spreading over much of the 

Near East. By 5000 B.C., cities of 10,000 people had appeared, and “ the great dynasties of Ur and 

Egypt began their mighty impact on history” (p. 144). The next two millennia were to enjoy a parti

cularly hospitable climate -  known to geologists as the Holocene Thermal Maximum -  and the bi

cameral civilizations were to reach their peak.

“Civilization,” according to Jaynes, “ is the art of living in towns o f such size that everyone does 

not know everyone else” (p. 149). He has hypothesized that it is the emergence of bicameral Cs. which 

makes this form of organization possible. Auditory hallucinations of authority would allow patterns of 
social interaction to develop which are not dependent upon periodic personal confrontations to main
tain dominance, as in primate tribes. Gods are autogenic images, syntheses of parental-like admonitions. 

Insofar as these images may be studied by the way they are forced upon the environment, Jaynes sug

gests three indicators o f bicameral culture: (a) the ubiquitous practice o f building special places for the 

gods; (b) the burial o f the dead as though they were living; and (c) the exaggeration of the eyes in bi

cameral statuary.

The Natufian plan o f town-building echoes still in every New England village with a white-steepled 

church facing the commons. Jaynes writes: “With but few exceptions, the plan of human group habit

ation from the end of the Mesolithic up to relatively recent eras is of a god-house surrounded by man- 
houses” (p. 151). While the earliest evidence is questionable, by the seventh millennium B.C. temples 

are clearly identifiable. A neolithic site of 6000 B.C. had a repetitive plan of four or five rooms situated 

around a god-room, and by 4300 B.C., sanctuaries were commonplace in Mesopotamia.

Jaynes also develops his theme for the bicameral kingdoms of the Americas: the Olmec, Maya, 

Andean, and Inca civilizations. Bicameralism did not, of course, rise and fall everywhere at once. The 

chronology being presented here traces what seems to be the main path o f development leading to 

modern Western Cs. Indeed, Jaynes suggests that the fantastic conquest o f the vast continental civiliza

tion of the Incas by the minute group of 150 Spanish soldiers can be explained as a confrontation be

tween subjective (modern) and bicameral minds.

Not subjectively conscious, unable to deceive or to narratize out of deception 
of others, the Inca and his lords were captured like helpless automations. And 
as its people mechanically watched, this shipload of subjective men stripped 
the gold sheathing from the holy city, melted down its golden images and all 
the treasures of the Golden Enclosure, its field of golden corn with stems and 
leaves all cunningly wrought in gold, murdered its living god and his princes, 
raped its unprotesting women, and, narratizing their Spanish futures, sailed 
away with the yellow metal into the subjective conscious value system from 
which they had come. (p. 160)

Another feature of bicameral civilizations, almost as ubiquitous as god-house architecture, is the
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practice of burying important personages as though they were living. Weapons, furniture, ornaments, 

and vessels of food have been found in tombs; for example, in the pyramids of Egypt. “This practice 

has no clear explanation except that their voices were still being heard by the living, and were perhaps 

demanding such accommodation” (p. 161). Dead authorities, their power extended into the future by 

the rituals of burial, are the origin of gods in the external world, the complement to the now-distant
i

internal voice.

A third widespread characteristic of bicameral civilizations is the vast number o f human effigies 

and their obvious importance in bicameral life. Associated with the earliest settlements, statuary seems 

to have evolved in step with the culture it reflected. Jaynes is particularly interested in the prominence 

of the eyes in ancient idols. He reasons that the great importance of eye-to-eye contact in establishing 

primate authority relationships has been translated into hallucination-stimulating statuary by, larger- 
than-life eyes. The stress of these symbolic confrontations would help to trigger the inner voices.

It is sufficient here merely to suggest that you are more likely to feel a superi- , 
or’s authority when you and he are staring straight into each other’s eyes. There 
is a kind of stress, an unresolvedness about the experience, and withal some- ' 
thing of a diminution of consciousness, so that, were such a relationship mim
icked in a statue, it would enhance the hallucination of divine speech, (p. 169)

This hypothesis even has an associated measure: eye indicies, the ratio  o f the size o f the eye to the 

whole head. This ratio is naturally about 10 percent, but in bicameral figures the ratio is often 20 per

cent or more. These statues "spoke" as auditory hallucinations were released from the stress of meeting 

the exaggerated eyes of the symbolic statuary.

Jaynes suggests that two major forms of theocracies developed from their common ancestor in 

ritual burial. They are (a) the “steward-king theocracy” in which the human leader is the first deputy of 
the god who actually owns the lands and people; and (b) the “god-king theocracy” where the human 

leader is the god. Representative of the first type are .the Mesopotamian city-states and of the second 

type, Egypt.

In Mesopotamia, ancient Sumer and Akkad, “ the god himself was a statue” (p. 178). The chief 
god lived in a “great house,” or "ziggurat,” and the daily ritual of the temple included washing, dres

sing, and feeding the images. Mouth-washing ceremonies suggest the special attention given to improving 

the auditory quality o f the statues (p. 182). Ordinary people did not directly hear the major god of the 

city, but had their own personal gods who acted as intermediaries.

So inextricably were a man and his personal god bound together that the com
position o f his personal name usually included the name of the personal god, 
thus making obvious the bicameral nature of the man. (p. 184)
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In ''Egypt, a pattern developed whereby the king came to be regarded as a living god. Upon death, 
an Egyptian king became the god Osiris and the next king becomes the living god Horns. The relation

ship between Osiris and Horus “can only be understood as the assimilation of an hallucinated advising 

voice into the king’s own voice, which then would be repeated with the next generation” (p. 187).

This relationship is also reflected in the fundamental notion o f ancient Egyptian “ psychology,” the 

ka, a "som eth ing” which everyone had. Jaynes interprets the ka as a personal bicameral voice, equi
valent to the personal gods of the Mesopotamians.

- A man’s ka was his articulate directing voice which he heard inwardly, perhaps
i f  parental or authoritative accents, but which when heard by his friends of
/ C 6Ven after his own death- was> of course, hallucinated as his own voice <. (p. 190)

As the pattern of Osiris and Horus repeated and became more complex, the personal ka’s multiplied 

and were a symptom of the impending breakdown of this mode of Cs. Texts from around 1500 B.C. 
casually state that the Egyptian king has 14 ka’s (p. 193).

Bicameral societies, suggests Jaynes, have a built-in periodicity. Their biological success in breeding 

and feeding large populations eventually reaches the limits of bicameral control and climax is followed 

by collapse to tribal living and the subsequent reemergence o f a new bicameral civilization. This pattern 

seems to have been repeated many times in pre-Columbian American societies, and it also describes the 

successive rise and fall o f Egyptian dynasties. In the last century o f the third millennium B.C., for ex
ample, it is universally agreed (according to Jaynes, p. 196) that all authority in Egypt broke down, fol
lowed by the emergence o f the so-called Middle Kingdom a century later.

Although the precursors o f writing may be reflected in the cave drawings of early Homo, written 

languages emerge as the bicameral era begins its acceleration to the heights of the Mesopotamian and 

Egyptian'civilizations. "Writing,” according to Jaynes, “ proceeds from pictures of visual events to sym
bols o f phonetic events” (p. 176). Egyptian hieroglyphics and the wedge-shaped cuneiform writings are 

transitional forms between picture and symbol languages (such as the Aramaic which replaced cunei

form around 200 B.C.). The appearance of writing in the third millennium B.C. provides a new, albeit 
imperfect, insight into bicameral Cs. just as its potentialities are being pushed toward their limit.

Even though the Mesopotamian theocracies would experience the widespread chaos of the second 

millennium, its steward-king form o f government seems to have had greater resiliency than the god-king 

form. The special invention of the Mesopotamians was the idea of law. Even as Egypt was collapsing in 

2100 B.C., the judgments of gods began to be recorded in Ur. The reign of Hammurabi (1792 B.C. to

1750 B.C.), steward of Marduk, the city god of Babylon, marked the first important civil use of writing 
and simultaneously a code o f law.

5

Writing was a new method o f civil direction, indeed the model that begins our 
. own memo-communicating government Without it such a unification of 

Mesopotamia could not have been accomplished. It  is a method o f social con- 
T 0 1 hindsight we know will soon supplant the bicameral mind.

143
I

I



We are now approaching the end of the bicameral era and have begun to note the signs of impen

ding crisis.

The gods of Akkad, like the ka’s of Egypt, have multiplied in complexity.
And as this complexity develops, there is the first unsureness, the first need 
for personal gods to intercede with the higher gods, who seem to be receding 
into the heaven where in one brief millennium they will have disappeared.
(P- 202)

BREAKDOWN AND AWAKENING

As Jaynes describes it, the short step from bicameral to self-consciousness in the Mediterranean and 

Near East civilizations was embedded in a context of tremendous chaos. A multiplicity of factors from 

writing to great geological upheavals disrupted the static patterns o f the bicameral'mentality arid civili

zations in the second millennium B.C. Seven millennia of bicameral culture and vocabulary prevented a 

total regression to the tribal level and more rudimentary forms of awareness (p. 216). These, it seems, 

are the classic conditions for emergence. Resolution of the conflicts inherent in the bicameral mind 

could only be achieved through a new level of organization and awareness once a “ point of no return” 

(to tribalism) had been passed.

As the second millennium B.C. opened, the bicameral civilizations of the Near East were still run

ning in high gear; by its close, the breakdown was almost complete.

Wars,, catastrophes, national migrations became its central themes. Chaos dar
kened the holy brightnesses of the unconscious world. Hierarchies crumpled.
And between the act and its divine source came the shadow, the pause that 
profaned, the dreadful loosening that made the gods unhappy, recriminatory, 
jealous. Until, finally, the screening off o f their tyranny was effected by the 
invention on the basis of language o f an analog space with an analog “ I.”
The careful elaborate structures of the bicameral mind had been shaken into 
consciousness, (p. 204)

According to the bicameral hypothesis, the early relationship between the voices and self was extremely 

intimate; the voice was volition and behavior followed immediately. As the voices became more com
plex and remote, the delays between hallucinated instructions and action would become more frequent, 

particularly if  a profusion of voices was offering contradictory advice (e.g., Achilles being told to go to 

war by one god, and not to go by another). In the pause afforded by contradiction are the glimmerings 

of the emerging modern mind.

The emergence of the bicameral mind was reflected in a major leap in levels of social organiza

tion, from tribes of 20 to towns of 200. Seven millennia later this mode of Cs. was coping with vast, 

multilayered civilizations and it was reaching the limits of its potentialities. The richness of bicameral 
culture was also germinating the seeds of the mode of Cs. which was to succeed the bicameral mental

ity. Jaynes points to two factors in particular which helped undermine bicameral control and simulta

neously provide the conditions for emergence: writing and trade.
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Writing permitted the building of larger and more complex bicameral civilizations, but it also 

weakened the divine authority of the hallucinated gods. The privileged position of the auditory sense 

began to give way to the metaphors of vision. In the transmutation of the auditory commands of 
gods to written commands, a remarkable freedom arose: The commands could be ignored.

Once the word of god was silent, written on dumb clay tablets or incised into 
<■ speechless stone, the god’s commands or the king’s directives could be turned 
, to or avoided by one’s own efforts in a way that auditory hallucinations never 

could be. The word of god had a controllable location rather than an ubiqui- 
. tous power with immediate obedience, (p. 208)

Writing had been invented in the third millennium, became part o f the civil fabric with Hammurabi, 
and by 1500 B.C. was commonplace.

Jaynes characterizes the early bicameral societies as essentially self-sufficient groups with virtually 

all exchange patterns related internally to the group and only rarely with other bicameral societies. In 

the third millennium this pattern began to change and by the time of Hammurabi the Assyrian trading 

empire was 200 years old. A t the crossroads of different bicameral' cultures, the confusions and stresses 

must have been particularly intense for traders. Confronted with a totally different pantheon of gods 

and far from the hallucination-stimulating rituals and architecture of one’s own gods, Jaynes imagines 

that the early traders may have been among the first whose awareness radically reorganized.

Is it possible that something like a protosubjective consciousness occurred in 
these traders at the boundaries of different civilizations? Did they, returning 
periodically to Ashur, bring with them a weakened bicamerality that perhaps 
spread to a new generation? So that the bicameral tie between gods and men 
was loosened? (p. 211)

While writing and perhaps trade slowly undermined the bicameral mentality, the immediate, pre
cipitous, factor in the breakdown was the failure of the gods to contend with the social chaos which 
swept over the Near East and Mediterranean cultures.

The second millennium B.C. was heavy laden with profound and irreversible 
changes. Vast geological catastrophes occurred. Civilizations perished. Half 
the world’s population became refugees. And wars, previously sporadic, came 
with hastening and ferocious frequency as this important millennium hunched 
itself sickly into its dark and bloody close, (p. 209)

Out o f the immense complexities o f this era, Jaynes discerns two major elements: One was the trans

formation of the Assyrian trading empire into an incredibly brutal and successful'war machine which 

engulfed Mesopotamia in three great waves of conquest; the other was the volcanic eruptions and tidal 
waves wfoich destroyed much of the eastern Mediterranean civilizations and resulted in mass migrations 
and repeated invasions.

Sometime before 1230 B.C., but after the reign of Hammurabi five centuries earlier, modern con
sciousness emerged in Mesopotamia.
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About 1230 B.C., Tukulti-Ninurta I', tyrant of Assyria, had a stone altar made 
that is dramatically different from anything that preceded it in the history of 
the world. In the carving on its face, Tukulti is shown twice, first as he ap
proaches the throne of his god, and then as he kneels before it. The very 
double image fairly shouts aloud about his beggarly posture unheard of in a 
king before in history. . .The throne before which this first of the cruel 
Assyrian conquerors grovels is empty, (p. 223)

These two carvings are reproduced in Figures 14.1 and 14.2 respectively, and they show the contrast 

which Jaynes finds so remarkable. Figure 14.1 shows Hammurabi receiving (hallucinating) judgments 

from his god; Figure 14.2 shows Tukulti kneeling before an empty throne. The first is representative 

of all previous bicameral images; the second is the prototype of the transitional images which were to 

follow.

FIGURE 14.1 Hammurabi hallucinating. 
Babylonian carving (about 1750 B.C.) 
o f “ steward-king” Hammurabi “ halluci
nating judgments from his god Marduk” 
(Jaynes, 1976, p. 199).

FIGURE 14.2 Tukulti kneeling. 
Assyrian carving (about .1230 B.C.) 
of “ Tukulti-Ninurta I, tyrant of 
Assyria, ” kneeling before the “emp
ty throne o f his god” (Jaynes, 1976 
p. 224).
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Tablets from the time of Tukulti speak of gods “foresaking” their human charges and disappear
ing. A t the dawn of the modern mind, the gods were going, but were not to be forgotten. Prayer, pre

viously unnecessary, began to appear at this time and by the first millennium was commonplace 

(p. 229). Angels and demons emerged to fill some of the vacuum left by the departing gods. The gods 

move to heaven, and god-houses no longer contained statues which were deities, but rather became high 

towers reaching towards the abode o f the divinities. Assyrian ziggurats no longer located a god within, 

but rather provided landing stages for the new detached gods. For example:

The Ziggurat of Neo-Babylon, the Biblical Tower of Babel, was no god’s house 
as in the truly bicameral age, but a heavenly landing for the now celestialized 
gods. Built in the seventh and sixth centuries B.C., it soared 300 feet high. . . 
pinnacling in a brilliant blue-glazed temple for Marduk. (p. 235)

The response in Mesopotamia to the dimming voices was to invent methods o f divination, which 

are ordered in terms of their historical development and “can be interpreted as successive approaches 

toward consciousness. These four are omens, sortilege, augury, and spontaneous divination” (p. 236). 

Black cats (omen), throwing dice (sortilege), and reading tea leaves (augury) are remnants o f methods 

devised by the crumbling bicameral mind to make the decisions once so easily rendered by the hallu
cinated voices. Divination somewhat preceded and then paralleled the rise o f modern Cs. It  is still an 

important part of the psychology of the modern mind.

While Mesopotamia was coming to consciousness through the ravages of Assyrian warlords, the 

collapse of bicameralism which led to the Greek dawn of Western Cs. was to a considerable extent 
brought about by the awesome natural forces which physically crushed the Mediterranean civilizations. 

The eruption of Thera, the most probable source of the Atlantis legend (according to Jaynes, interpre

ting Plato), put much o f the Minoan empire under 1000 feet of water and the rest under 150 feet of 

volcanic crust.

Geologists have hypothesized that the black cloud caused by the eruption 
darkened the sky for days and affected the atmosphere for years. The air 
shock waves have been estimated at 350 times more powerful than a hy
drogen bomb. Thick poisonous vapors puffed out over the blue sea for 
miles. A tsunam i or huge tidal wave followed. Towering 700 feet high and 
traveling 350 miles per hour, it smashed into the fragile coasts o f the bi
cameral kingdoms along the Aegean mainland and its islands. Everything for 
two miles inland was destroyed. A civilization and its gods had ended.
(P- 212)

The first eruption, or eruptions, occurred in 1470 B.C. Another series o f volcanic catastrophes, perhaps 

even greater, seem to have occurred between 1180 and 1170 B.C.

The result is that, in the space of a single day, whole populations or what sur- 
' vive of them are suddenly refugees. Like files of dominoes, anarchy and chaos 

ripple and lurch across the frightened land as neighbor invades neighbor. And 
what can the gods say in these ruins?. . .How could the storings up and distil- 

' lings of admonitory experience gained in the peaceful authoritarian ordering 
of a bicameral nation say anything that would work now? (p. 213)
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Between about 1200 and 1000 B;C. the so-called Dorian invasions swept over Greece and smashed 

the Mycaenaean civilization which is celebrated in the Iliad. Rising from the ruins and refugee camps, a 

new mode of Cs. began to form, perhaps together with the composition of the great narrative epics 

which reflect this changing awareness. Jaynes used the earliest Greek epic, the Iliad, to exemplify the 

nature of bicameral Cs. While the content of the Iliad is predominately bicameral, the process of com

posing, speaking, and writing the epic itself was an indicator o f emerging self-consciousness. In his anal

ysis of Greek poetry, Jaynes describes the transformation of words with concrete bodily metaphors in 

the Iliad which become abstract metaphors o f subjective consciousness in the Odyssey and later frag

ments of Greek poetry.

As in Mesopotamia, the breakdown of bicameral Cs. in Greece stimulated the invention of extra

psychic decision-making devices which preceded and overlapped self-consciousness. Given the more de

tailed knowledge available about Greek oracles, Jaynes has hypothesized an even more developed se

quence of oracular stages than he suggested for Assyria. As the Greek mind moved from universally 

bicameral to universally modern, their oracles reflected a progressive degradation as the bicameral belief- 

structure weakened.

Jaynes identifies six stages in the rise and fall of an oracle. Oracles (1) began as specific places 

which for some reason -  dramatic landscape, wind, or momentous event -  have acquired hallucino

genic properties which stimulated any supplicant to “ hear” voices. Later, only certain people (2) could 

hear the voices and in time (3) it required long training before one could hear the gods speaking. As the 

voices dimmed further, only possessed oracles (4) could hear and then (5) they began to need auxiliary 

interpreters. Finally, in the last stage (6), even interpretation became difficult, the oracle became in

creasingly erratic, and it eventually ends. The most famous oracle, Delphi, began early in the first mil

lennium B.C. and took a thousand years to pass through these stages, becoming erratic by the first 

century A.D. and disappearing entirely in 363 A.D. (p. 330).

While the evidence reflecting the transformation of Greek Cs. over a half millennium is extremely 

spotty, by the sixth century B.C., self-consciousness in a form which seems familiar to us has clearly 

stabilized. It  is reflected in Solon, “ the morning star o f the Greek intellect, the man who alone, so far 

as we know, really filled out the idea of human justice” (p. 285). Solon inaugurated a century which 

was to see Thales, Anaximander, and Pythagoras. With Solon, we are suddenly in the modern subjec

tive era, and the basic features of Western Cs. are about to be established during the “golden age” of 

Greece.

ORIGINS AND VESTIGES

The characteristics of modern Cs. for which Jaynes identifies historical correlates are spatial- 
ization, narratization, and the analog “ I."  Jaynes suggests that a “mind-space” may have been initially 

conceived in the contact between people of different bicameral cultures, first by traders and later by 

the forced intermingling of whole populations during the chaos of the second millennium B.C. He 

reasons that the response to meeting someone who seemed physically similar to oneself but who had a
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totally different world view (based on a different pattern of divine authority) would be to believe that 
there was something different “ inside” the other person. “ It thus is a possibility that before an individ

ual man had an interior self, he unconsciously first posited it in others, particularly contradictory stran
gers, as the thing which caused their different and bewildering behavior” (p. 217). Rather than the 

conventional philosophic view that we attribute minds to others from the knowledge of our own,
Jaynes is suggesting that, at least in evolutionary terms, “we may first unconsciously. . .suppose other 

consciousnesses, and then infer our own by generalization” (p. 217).

Direct archeological evidence which Jaynes associates with the invention of spatialization is re

flected in a change in the nature of royal inscriptions in Assyria after about 1300 B.C. Before this 

time, according to Jaynes, the feats of kings and the constructions of buildings would be represented 

by a “snapshot” -  titles, gods, the seasons, and the other circumstances related to a single event. After 

this date, inscriptions became serial, describing earlier exploits and developing a chronology for present 

events; within a few centuries, the Assyrians were carving annual records on their buildings and tablets.
In Jaynes’ (p. 251) view, the invention of spatialization is associated with the invention of history 

(p. 251). Jaynes points out that Herodotus, generally credited with developing the contemporary 

Western concept of history, traveled to Mesopotamia in the fifth century B.C. where he may have 

picked up the concept from the Assyrians. Moreover, for Jaynes, not only history, but also our “sense 

of justice depends on our sense o f time. Justice is a phenomenon only o f consciousness, because time 

spread out in a spatial succession is its very essence” (p. 280).

Spatialization, particularly the spatialization o f time, provides the metaphor within which the 

other features o f Cs. could coalesce. Spatialization is “ the metaphor of time as a space that could be 

recognized such that events and persons can be located therein, giving that sense of past, present, and 

future in which narratization is possible” (p. 250). Jaynes suggests that narratization was learned in 

the process of composing and reciting epics. Conceived as recordings of god-commanded events, epics 

may have been assimilated and used to organize the story-teller’s and story-listener’s own store of mem

ories and establish a personal history (p. 219).

The analog “ I ” may have developed partly as a by-product o f narratization, and partly by the dis

covery of the survival value o f “ deceit.” “ Long-term deceit requires the invention of an analog self that 
can ‘do’ or ‘be’ something quite different from what the person actually does or is, as seen by his asso

ciates” (p. 219). Jaynes invites us to imagine that during periods of social chaos the reactive command 

of a god to strike an invader would probably result in death, while superficial obedience would enhance 

the chances of survival and later revenge. One of the important contrasts between the Iliad and the 

Odyssey.is the “ innocence” of Achilles as compared with the "wiles” of Odysseus, which Jaynes belives 

reflects a difference between bicameral and emergent modern Cs. More generally, it may be said that 

“consciousness and morality are a single development For without gods, morality based on a conscious

ness o f the consequences of action must tell men what to do” (p. 286). That is, there is no sense of 

personal morality in bicameral culture because the gods incorporated all the standards of individual and 

social behavior. Ethics, in the modern sense, are coemergent with self-consciousness.

Jaynes’ own summary of the momentous change which took place in human Cs. towards the end
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of the second millennium B.C. connects the above remarks with the description of the bicameral mind 

given in the previous section. These, according to Jaynes, are the causes of consciousness:

(1) the weakening of the auditory by the advent of writing; (2) the inherent fra
gility of hallucinatory control; (3) the unworkableness of gods in the chaos of 
historical upheaval; (4) the positing of internal cause in the observation of differ
ence in others; (5) the acquisition of narratization from epics; (6) the survival . 
value of deceit; and (7) a modicum of natural selection, (p. 221)

Jaynes maintains that there is a bicameral substructure which is part o f the modern brain. Nine mil

lennia of selecting brains with a facility for hearing gods may be reflected in contemporary mental phenom
ena which are sometimes associated with right-brain dominance. Jaynes hypothesizes that this neurological 

residue of bicameralism can be engaged by what he calls “ the general bicameral paradigm.” The paradigm 

refers to “an hypothesized structure behind a large class of phenomena of diminished consciousness which 

I am interpreting as partial holdovers from our earlier mentality” (p. 324).

The general bicameral paradigm has four aspects:

The collective cognitive imperative, or belief system, a culturally agreed-upon 
expectancy or prescription which defines the particular form of a phenomenon 
and the roles to be acted out within that form;

An induction  or formally ritualized procedure whose function is the narrowing 
of consciousness by focusing attention on a small range of preoccupations,

The trance itself, a response to both.the preceding, characterized by a lessen
ing of consciousness or its loss, the diminishing of the analog “ I ,” or its loss, 
resulting in a role that is accepted, tolerated, or encouraged by the group; 
and

The archaic authorization to which the trance is directed or related to, usually 
a god, but sometimes a person who is accepted by the individual and his culture 
as an authority over the individual, and who by the collective cognitive imper- 
ative is prescribed to be responsible for controlling the trance state, (p. 324)

The oracle of Delphi is easily recognized in these terms. There was a powerful belief in the validity of the 

oracle among the Greeks for almost a millennium, with sometimes as many as 35,000 people a day visiting 

the site (p. 325). The seer functioned through a ritualized induction, oracular trance, and an appeal to 

Apollo. As the cognitive imperative began to diminish, the inductions became more complicated and the 

trances more intense to compensate and permit the person to engage the bicameral substructure.

According to Jaynes many different mixes of the four paradigm aspects may serve to unlock'this 

mode of Cs. as it might have been experienced thousands of years ago. One representative vestige of the 

bicameral mind in the modern world is poetry.

I shall state my thesis plain. The first poets were gods. Poetry began with the 
bicameral mind. The god-side o f our ancient mentality, at least in a certain 
period in history, usually or perhaps always spoke in verse. This means that 
most men at one time, throughout the day, were hearing poetry (of a sort) 
composed and spoken within their own minds, (p. 360)
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The evidence, of course is indirect, but all the great epics -  from the Iliad to the Veda -  were “ dictated 

by the gods” and composed in verse. Furthermore “early poetry was song” (p. 264), and contemporary 

evidence links this ability with the right hemisphere, generally considered the seat of (nonformal) musical 

comprehension.

Hypnosis, another bicameral vestige according to Jaynes, is a procedure which enables one person to 

control the behavior of another in a way that appears sharply different from ordinary experience.

If I ask you to taste vinegar as champagne, to feel pleasure when I jab a pin in 
your arm, or to stare into the darkness and contract the pupils o f your eyes to 
an imagined light, or to willfully and really believe something you do not or
dinarily believe, just anything, you would find these tasks difficult if not im
possible. But if  I first put you through the induction procedures of hypnosis, 
you could accomplish all these things at my asking without any effort what
ever. (p. 379)

The explanation for this phenomenon, in Jaynes’ view, is that hypnosis “engages the general bicameral 
paradigm which allows a more absolute control over behavior than is possible with consciousness”

(p. 379). The four aspects of the paradigm may be recognized in hypnosis (in various mixtures): a be

lief-system and expectation of control, an induction, a trance, and an authoritative hypnotist (e.g., a 

doctor).

Some of the evidence which Jaynes cites to support the bicameral interpretation by hypnosis 

includes the apparently greater susceptibility to this procedure by people with relatively more right- 

brain preferences. Jaynes writes: “Hypnosis may involve the right hemisphere in very special ways, 

that the more easily hypnotized person is the one who can ‘listen to’ and ‘rely on’ the right hemis

phere more than others” (p. 396). Other indicators o f hypnotic susceptibility also echo features of 
bicameralism: people with vivid imagery, those with an inclination to religious involvement, people 

who had imaginary friends in childhood, and those who experienced severe punishment in childhood 

(pp. 396-397).

Jaynes surmises that we all probably experience moments in our life when we regress to a state 

akin to archaic bicameral Cs. For some of us, this condition is more lasting.

We hear voices o f impelling importance that criticize us and tell us what to 
do. A t the same time, we seem to lose the boundaries o f ourselves. Time 
crumbles. We behave without knowing it. Our mental space begins to vanish. 
We panic, and yet the panic is not happening to us. There is no us. It  is not 
that we have nowhere to turn; we have nowhere. And in that nowhere, we 
are somehow automatons, unknowing what we do, being manipulated by 
others or by our voices in strange and frightening ways in a place we come 
to recognize as a hospital with a diagnosis we are told is schizophrenia. In 
reality, we have relapsed into the bicameral mind. (p. 404)

According to Jaynes’ theory, everyone before the second millennium B.C. was schizophrenic (p. 405). 

And because this was the “ normal” state of Cs., there was no insanity in our modern sense, no disor
ders of self-awareness because there was no such form of Cs. Bicameral artifacts indicate “ idiocy”
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(regressions to the autogenic mind?) but not “ madness.” When insanity does first appear in Greek 

writing, “ it is referred to in definitely bicameral terms” (p. 405); e.g., Plato calls insanity a divine 

gift” in the Phaedrus. As. modern Cs. became universal, however, schizophrenia became regarded as 

a sickness.
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Chapter 15

M O D E R N  M I N D

A theory of the early evolution of consciousness has been presented with specific details and 

dates to demonstrate the plausibility of a scientific approach to this subject. Further research will un

doubtedly change many of the specifics and may well lead to different conceptions of the major 
stages in the development of human Cs. It  is not the purpose of this study to argue for a particular 

chronology, but rather to show the viability of an approach to consciousness which combines systems 

concepts and an evolutionary perspective.

Ultimately, the value of an evolutionary systems psychology lies in its ability to help explain 

ourselves to ourselves. However, this, too, is not the purpose of this study, at least not directly. The- 
following discussion is not intended to provide a filled-out description of modern .Cs. In fact, in this 

study, the modern mind is most clearly evident as the unaccounted-for residue of awareness not ex

plained by the features of earlier levels of awareness. The hard work of making an emergent distinction 

between modern Cs. and some earlier form of awareness has been done by Jaynes. Fraser, Boulding, 
and others have helped to make emergent distinctions in levels o f awareness virtually back to the 

origin of the planet.

A purely evolutionary approach to awareness defines contemporary Cs. by a process of elimina

tion; by identifying earlier features, later features become distinct. Jaynes, for example, followed this 

approach (in Chapter 12): He eliminated many characterisitcs o f awareness which functioned uncon
sciously -  from our perspective -  and then identified six features which he considered the hallmarks 

of the contemporary experience of Cs. His view is that bicameral Cs. was more or less replaced by 

modern Cs., albeit with important vestigial manifestations of the earlier mode o f awareness. The sys

tems perspective extends this view: Modern Cs. is constituted not only by its own emergent features, 

but also by the transformed features of all earlier levels of awareness. For example, the awareness of 
death is transformed by each significant stage of development following its origin perhaps 500 million 

years ago: The autogenic mind made its own discovery of death, artd the bicameral mind transformed 

this discovery into burials and eventually gods. We, too, have an awareness of death which incorporates 

levels of biological and unconscious awareness, but which undoubtedly has some additional features 

subsequent to the invention o f the modern world.

Outlining the nature of contemporary Cs. from “ below,” as it were, is only part of an evolution

ary systems perspective. Two additional interrelated questions must be addressed. First, a theory of
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emergent evolution suggests that at some point the conflicts of modern Cs. will be resolved by gener

ating a new level of awareness, “ post-modern mind.” Moreover, to thoroughly comprehend the modern 

mind, some perspective from a more inclusive level o f awareness must be utilized. The second issue is 

the relationship between individual human minds and social minds (the mental complement to social 

organization). These two questions are interdependent: If  society is considered a higher level'of organi

zation that individuals, then we would look there for the next level of awareness; if individual and 

social development are considered in some sense parallel (as I shall suggest in Chapter 18), then we 

would look for signs of an emergent individual Cs. and a corresponding emergent level o f social organi

zation. For the most part, these issues are addressed in later chapters where the stages of consciousness 

are combined with other systemic frameworks.

TWO MODES OF CONSCIOUSNESS

Jaynes’ general hypothesis is that bicameral Cs. was the mental complement of a brain which was 

neurologically essentially two systems. This hypothesis can to some degree be verified by contempprary 

split-brain research. Laterialization may have first become pronounced with the full development of 

speech, perhaps in the period from about 40,000 to 10,000 B.C., and thereafter rapidly developed as 

the bicameral god/serf mode o f Cs. began to build civilizations. According to Jaynes’ theory, the bi
cameral was a period of right-brain dominance; the gods did the planning and deciding. By contrast, 

the study of the modern mind has emphasized, until recently, the dominance o f the left hemisphere 

and tended to ignore the right.

From an evolutionary perspective, lateralization seems to have developed through two major 

stages. In discussing the transition from the autogenic to the bicameral mind it was suggested that a 

profusion and confusion o f images which included the self-symbol finally forced an evolutionary reor

ganization which coalesced as the god/serf paradigm and the accompanying lateralization of brain func

tion. A t this point, both right and left hemispheres have “ unconscious” minds -  according to Jaynes.

In the breakdown of the bicameral awareness, the left hemisphere "speech-mind” apparently demon
strated a superior decision-making capacity over the right hemisphere “god-mind.” Modern, particularly 

Western, Cs. came to be characterized by the functions and activities o f the left hemisphere mind.

According to the hypothesis of mind/system complementarity which unlocks the chronology of 
consciousness (Chapter 11), the modern human mind/system is itself constituted by many levels of 
minds and systems. A comprehensive view of "my mind” will include many systems not contained 

“ in my body,” but certainly some very important parts of “ my whole mind” are the mental comple
ments of my concrete neurological organization. Suggestions that the right and left hemispheres may be 

regarded as two brains/two minds (e.g., Gazzaniga and Bogen, see below), reflect the postulation o f dis

tinct mental complements to distinct neurological systems. Using Fraser’s extended concept of Umwelt 

(universe of perception), each hemisphere would be seen as having its own Umwelt and each contrib

utes that perspective to the total mind of the body.

Applied to MacLean’s theory of three levels of brain development (see Chapter 4), the reptilian
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and old mammalian brains would have complementary models o f awareness and Umwelts distinct from 

the Umwelts associated with the neocortex. According to MacLean, the psychological level of develop

ment represented by the reptilian brain can be equated with instinct, perhaps reflecting the stabilization 

of both chemical and electromagnetic communication within the body..The second level o f the brain 

has been broadly characterized by MacLean as “emotional.” According to his (and Koestler’s) theory, 

the streak of “ insanity” running through the human mind has resulted from an insufficient connection 

between the emotional animal brain and the “ rational” neocortex. And, insofar as the old mammalian 

and new mammalian (neocortex) brains are substantially independent systems, then they will manifest 

different mental Umwelts -  namely, the contrast between emotional and rational modes of awareness.

The modern individual human mind is at least the mental complement of a complex neurological 

system. On this basis alone, it is reasonable to hypothesize that our subjective sense of “unified mind” 

is a global complement of the organization of many levels of many minds. A human mind, then, at 
least includes sensory, instinctive, emotional, right hemisphere, and left hemisphere Umwelts — many 

universes'of perception.

Michael Gazzaniga (1973), summarizing several decades of split-brain research, has concluded that 

“ in general. . .the extent of language present in the adult right hemisphere in no way compares with 

that present in the left hemisphere or, for that matter, with the extent o f language present in the 

child’s right hemisphere (p. 96). Up until about the age of four, it appears that both hemispheres are 

equally proficient with language. Gazzaniga writes:

Moreover, studies of the child’s development o f language, particularly with 
- respect to grammar, strongly suggest that the foundations of grammar -  a 

ground plan for language, so to speak — are somehow inherent in thfe human 
: organism and are fully realized between the ages of two and three, (p. 97)

Joseph Bogen (1973, p. 112) cites evidence to the effect that lateralization begins in the second.year 

and proceeds together with the acquisition of speech. Gazzaniga notes that in other mental functions, 
the right hemisphere seems to operate on par with the left. “ In particular, it can independently gen

erate an emotional reaction” (p. 97).

These experimental conclusions can be associated with the evolutionary chronology o f Cs. Emo

tional awareness, hypothesized to have originated with the animal (second-level) brain, is common to 

both hemispheres. Development of the deep structure o f language corresponds to the period of. the 

autogenic mind which is recapitulated, perhaps, in the mind of a child up to the age of two. Lateral
ization, corresponding to the beginning of bicameral Cs., begins at about two, but both hemispheres 

learn language equally well until about four when the left hemisphere apparently becomes decisively 

dominant for verbal functions.

Much of the contemporary evidence correlates right hemisphere lesions with disorders o f spatial 

thought. Bogen (1973, p. 103) summarizes research showing that an “ appreciation of space,” the 

“recognition of faces,” and a “comprehension of pictures” are talents of the right hemisphere. In ad

dition to “ visuospatial,” there is also considerable evidence of the “ kinesthetic” superiority of the
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right mind complementing the verbal talent of the left. Bogen writes:

Recognition of the lateralization of language to the left hemisphere is based 
on two observations: language deficit following left hemisphere lesions, and 
retention of speech following right hemisphere injury. Similarly, the preser
vation of musical ability (aside from written music) with left hemisphere 
lesions is complemented by a loss of musical ability with right hemisphere 
lesions leaving speech intact, (p. 105)

Bogen suggests that a variety o f clinical observations supports the interpretation “ that the right hemis
phere is well supplied with auditory images or ‘engrams,’ including words, but not organized as they 

are on the left side” (p. 105). Thus, the singing of a person with motor aphasia, unable to utter words 

otherwise, echos the gods singing poetry from the right mind of bicameral Cs.

Modern split-brain research provides direct evidence of the lateralization of the modern mind, and 

indirect evidence of bicameral lateralization. Given the hypothesized dominance o f the gods in the ear- • 

lier era, Jaynes suggests that the right-brain learned narratization and that this function, in effect, re

placed the voices.

Narratization is a single word for an extremely complex set of patterning 
abilities which have, I think, a multiple ancestry. But the thing in its larger 
patterning, such as lifetimes, histories, the past and future, may have been • 
learned by dominately left-hemisphered men from a new kind of function
ing in the right hemisphere. The new kind of functioning was narratization, 
and it had previously been learned, I suggest, by the gods at a certain period 
in history, (p. 218)

The right-brain god-mind may have originally learned narratization, but seems to me that contem

porary evidence suggests that in the modern mind this is a le ft hemisphere function. While both hemis

pheres have a rudimentary capacity for narratization, surely the constant mental chatter predominately 

involves the hemisphere with the greater linguistic ability. Conversely, the gods seem to have been re
placed by space. S p a tia liza tio n , lining up picture excerptions one beside the other — whether of 

things, concepts, or time -  seems to be a right hemisphere ability of the modern mind. While the left 

hemisphere in some sense “ took over” the auditory system for its dominant speech function, the right 
mind came to acquire visual metaphors. Reflecting its bicameral.heritage, however, the right mind never

theless has a rich store o f “auditory images” (cf. Bogen, above); this is to be expected since earlier 

levels of Cs. are represented in later levels of Cs.

Figure 15.1 reproduces Bogen’s collection of dichotomies which have been suggested through 

research on lateralization. The apparent functions of the left and right hemispheres seem to correspond, 
to Jaynes’ concepts of narratization and spatialization respectively. That is, verbalization and visualiza

tion appear to be complementary left/right hemisphere functions in the modern mind. I believe the 

other four characteristics Jaynes lists for the modern mind (Chapter 12) can be expressed in similar 
complementary pairs. The analog " l "  may be the left-brain model of myself, the rationally constructed 

and focused representation of myself doing or thinking quite specific things. Its complement may be the 

metaphor "m e ,"  the right-brain amalgam of personal history, a diffuse model which does not seem to
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L E FT  HEMISPHERE R IG H T  HEMISPHERE

Expression
Audito-articular
Propositioning
Linguistic
Storage
Symbolic or propositional
Education o f relations
Verbal
Discrete
Symbolic
Linguistic
Verbal
Logical or analytic 
Propositional

Perception 
Retino-ocular 
Visual Imagery 
Visual or kinesthetic 
Executive
Visual or imaginative
Education o f correlates
Perceptual or non-verbal
Diffuse
Visuospatial
Pre-verbal
Visuospatial
Synthetic perceptual
Appositional

* FIGURE 15.1 Dichotomies with lateralization. Bogen’s (1973, p. I l l )  
collection o f contrasting right and left hemisphere functions suggested by 
brain research; for detailed references, see Bogen.

be organized (by left-brain standards), an inarticulate self which is the generative source of our personal 

metaphors. Further, excerption seems to correspond to the focused “ moving spotlight” of linear left- 
mind Cs., while conciliation  corresponds to the synthesizing ability of the tacit right hemisphere. In 

summary, then, I suggest the following correspondence between Jaynes’ six characteristics o f modern 

Cs. and the results o f contemporary research on lateralization:

LEFT

Narratization 

Analog “ I ” 

Excerption

RIGHT

Spatialization 

Metaphor “ Me 

Conciliation

Jaynes suggests that spatialization came into human history when visual images o f written com
mands replaced the voices o f gods. Jaynes also suggests that the original voices of the gods, presumably 

a residual, capacity associated with many reorganized bicameral images, are manifested in the occasional 

auditory hallucinations we all experience and in the persistent hallucinations of schizophrenics.

It seems to me that a more common transformation of the god-voice may be the experience of a 

“ voice o f conscience,” and idea expressed throughout literate, modern history. As Jaynes noted earlier, 
justice and morality were coemergent with spatialization; it is possible that it is the muted bicameral 

voices that are the source o f internal ethical direction. Internally, the voices became conscience; exter

nally, the gods of the bicameral theocracies gave way to the religions of the modern era. Jaynes writes 

that “ the most obvious and important carry-over from the previous mentality is our religious heritage 

in all its labyrinthine beauty and variety of forms” (p. 318). Hallucinated voices and bicameral belief- 

systems were transformed into conscience and religion in the modern mind and have been factors of 
great importance during much o f literate history.
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The process continues. In the 20th century, even the “ voice of conscience” seems to have 

dimmed, and religious authority has been disintegrating for several hundred years. The modern Euro

pean ego and its scientific belief-system reflect the flowering of the new left-brain functions which 

originated in the collapse of the bicameral mind. Yet now, in the post-industrial age, the dimmed 

voice of conscience may be reemerging and generalized as “ intuition and institutional religion may 

be giving way to a broader concept of an inarticulate but ubiquitous “spiritual dimension of human 

functioning.

Both Gazzaniga (1973, p. 100) and Bogen (1973, p. 119) have summarized their hypotheses by 

stating that the separation of the hemispheres creates two independent spheres of Cs. within a single 

cran ium , that an individual with two intact hemispheres has the capacity for two distinct minds. The 

present trend in research seems to lead away from the “ major” and “ minor” designations of hemi
spheres and more towards a concept of complementary equivalence in functions. While the left-brain 

seems to have the major capacity for language, Bogen points out that the right hemisphere does utilize 

words and has some form of linguistic ability. He cites evidence that it is not the possession of words 

which distinguishes the hemispheres, but their use of words; the left hemisphere is propositional 
(logically verbal) while the right hemisphere is “appositional.” Bogen coined the latter term both to in

dicate the collating (conciliating) function o f the right hemisphere, but also to have a term without 
prior associations which later research could fill out as the neglected right hemisphere came under greater 

study.

Bogen (1973) does not regard the lateralization which begins early in childhood as a right-brain 

inhibition, but rather as a specialization o f functions.

The hypothesis of an appositional mode of thought implies that. . . the hemis
pheres are equipotential; and as the ability to propositionize tends to dom
inate the activity o f the left hemisphere, the appositional mode is more free to 
exploit the intellectual capacities of the other side. (p. 1 1 2 )

In Bogen’s view, the intellectual functions of the right mind are potentially of. the same order as, but dif

ferent from, the intellect of the left mind.

The right hemisphere recognizes stimuli (including words), apposes or collates 
this data, compares this with previous data, and, while receiving the very same 
stimuli as the other hemisphere, is often arriving at different results, (p. 109)

To  left-dominated Cs., the right mind is (once again?) the source of renewal and hidden potentialities.

The rules or methods by which propositional thought is elaborated on “ this” 
side of the brain (the side which speaks, reads, and writes) have been sub
jected to analyses of syntax, semantics, mathematical logic, etc. for many 
years. The rules by which appositional thought is elaborated on the other 
side of the brain will need study for many years to come. (p. 119)

From right hemisphere dominated bicameral Cs. to left hemisphere dominated modern Cs. Is the
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pendulum swinging again? Figure 15.2 reproduces Bogen’s collection o f dichotomies without reference 

to cerebral lateralization. These are all complementary psychological terms, and a quick perusal of this 

list in comparison with the lateralized terms used in the chart above will show Bogen’s intent to suggest 

that the many dichotomies of human life have their common origin in the fundamental duality o f the 

human brain. The left column of the bottom chart may be interpreted as an elaboration of left hemis

phere functions in the modern m ind , while the right column elaborates right hemisphere functions. 

Some of the right mind terms seem to refer back to earlier forms of Cs. (e.g., “ mythic,” or “primary 

process”), other terms refer to continuing right mind capabilities (e.g., “metaphoric,” or “analogic”), 
while a few terms hint at capacities the right mind may be just formulating (e.g., “synthetic”).

" L E F T ' ’R IG H T "

Atomistic
l Analytic or reductionist 

Numerical
Symbolic or systematic 

i Abstract
Digital or discursive
Digital
Abstract
Digital
Differential
Education o f relations
Directed
Secondary process
Second signalling
Successive
Positive
Rational
Buddhi
Rational

Gross
Synthetic or concrete 
Geometric
Perceptual or non-verbal 
Concrete
Analogic or eidetic
Analogic
Map-like
Analogic
Existential
Education o f correlates
Free or unordered
Primary process
First signalling
Simultaneous
Mythic
Metaphoric
Manas
Integral

FIGURE 15.2 Dichotomies. Bogen’s (1973, p. 120) collection o f polarities 
suggested by a variety o f sources but not necessarily related to cerebral later
alization; multiple listings indicate multiple references (see Bogen for details).

In the 1960s and 70s, the two modes o f consciousness have been commonly referred to as the 

"rational” and “ intuitive.” It  is the (post)-modern hypothesis that a predominately right hemisphere 

intuitive capacity is just as important for full human functioning as the left hemisphere rational capa
city. I f  left-brain domination is indeed the distinctive characteristic of the third stage o f Cs. which we 

have called modern mind, then perhaps the revitalization of right-brain intuition in the past few de

cades is one o f the indicators of an impending, or in process, transition to post-modern mind. Maslow’s 
(1967) call for a "Taoistic” science to complement “ mechanistic” science is a contemporary assertion 

of the untapped potential o f the right mind and of the belief that this is an important part of our 
evolution right now.

This discussion of lateralization is only suggestive and intended primarily to make a plausible



transition from bicameral to modern to some post-modern form of Cs. One possible reconstruction of 
the stages of Cs. with respect to lateralization follows.

Since lateralization appeared late in the development of the autogenic mind, the first stage of 

human Cs. may be considered an amorphous, undifferentiated, unconscious unity. In the second stage, 

bicameral Cs. was differentiated into two unconscious minds (Jaynes’ hypothesis). It  seems to me that 
in the third stage it is really the left hemisphere mind which manifests modern Cs. Narratization, the 

analog “ I,” and excerption are focal aspects of Cs. while spatialization, the metaphor “me,” and’con- 
ciliation are diffuse aspects of Cs. It is the focal properties of rational awareness which are most asso-' 

cated with the “ bright light” o f normal, adult waking Cs., and the seat of this sort of conscious aware- 

ness appears to be the left hemisphere. In the modern phase of development, the left mind became 
conscious while the right mind remained relatively unconscious.

I f  “ unconscious” describes all the mental Umwelts below the human, and it describes the Umwelts 

o the autogenic and bicameral mind, and it overlaps the description of the right mind functioning of 

the modern mind, then indeed we have narrowed the meaning of “ consciousness” even beyond Jaynes’ 
small list. Third stage, modern mind, may be considered to be an association of a conscious (left) and 

an unconscious (right) mind (and also inclusive of all previous levels o f mentation). It  is possible that 
the new interest in right mind functioning is a precursor to a fourth stage of human Cs. wherein the 

right hemisphere also becomes, in some sense, “conscious.” More awareness and use o f the intuitive 

mind may gradually “consciousize” those functions and it is possible that in some minds now, and in 
most minds later, both hemispheres are and will be equally conscious.

To recapitulate this idea: Autogenic Cs. is undifferentiated Ucs.; bicameral Cs. is two Ucs. minds; 
modern Cs. is a Cs. and Ucs. mind; and post-modern mind may be the integration o f two Cs. minds 
one rational, the other intuitive; both conscious.

SCIENCE AND THE POST-MODERN MIND

My descriptions o f emergence through the different levels of nature reflect a pattern. After an 

emergent feature is first identified (observed or hypothesized), there usually follows a long period of 

development when the laws and codes of the previous level are dominant; in a sharply accelerating 

second stage, the unique feature acquires dominance and takes on the main thrust of evolution; a 

third stage is marked by peaks, catastrophes, and novelties; and finally a fourth stage ensues where 

the old feature becomes stabilized and some decisively new level o f organization begins its first stage 
of another cycle o f emergence (see Chapter 10).

Connecting the first, second, and fourth stage of this cycle, leaving out the complex third stage 

produces the conventional step pattern of emergence. The hypothesized third stage reflects the inclu-’ 
s.on o f a principle o f recu le r p o u r  m ie ux  sauter, the “step back to leap” o f temporary regression 

before significant steps o f emergence. In my construction of the evolution of Cs., the full hypothe

sized cycle of emergence is best represented in the description of the bicameral era. A quick review of
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all the transitions discussed in these chapters on Cs. may help to identify where we are now on the 
cycle o f emergence.

The emergence o f life out o f the eotemporal chemical soup is first indicated by the appearance 

of molecular systems which generated internal periodicities to correspond with external eotemporal 

regulant.es. For perhaps three billion years, cyclic life slowly complexified and developed the genetic 

strategy, but (presumably) it was essentially dominated by the physical environment from which it 

arose. Then life created birth and death, male and female: The genetic strategy exploded and life cre

ated its own environment -  the bioplanet. Life was still intimately connected to the physical world, 

but the present-centered mortal bio temporal systems now created their own universes and their own 

laws as well. The invention of nervous systems a few hundred million years later continued to accel

erate the process of genetic evolution and ultimately provided the biological template for the emer
gence o f human, systems.

Possibly some interpretation of evolutionary events such as the rise and fall o f the reptile brain 

( inosaurs), or the Ice Ages which dogged the development o f hominids, would support the hypothe
sized pattern o f regression before and during emergence. Whether the transformation was rough or 

smooth, however, somewhere between two and five million years ago erect primates began to fashion 

tools which, ,t has been suggested, indicates the rudimentary beginning o f the autogenic mind. During 

the very long first stage of (unconscious) human mentation, the human-like species were for the most 
part dominated by their biological primate heritage.

^  n J  imp0rtance 0 f aUtogenic imagery began to quicken after the appearance of modern humans 
40,000 years ago and speech developed. The autogenic hunting mind perhaps peaked and began to 

break down sometime before or just after about 10,000 B.C. when suddenly towns, temples, and civil
izations made their first appearances. The invention of lateralized mental functions is theorized to have 

been coemergent with the linguistic skills which represented the decisive shift from genetic to cultural 

evolution. As the invention o f two complementary sexes fully established the biotemporal organic do

main, so.it appears that the invention of two complementary minds -  right and left -  fully established 
the nootemporal human domain.

Within the bicameral era, a full cycle o f emergence may be discerned. A long first stage of slowly 

developing bicameral Cs. lasted four or five millennia; in the fifth millennium B.C., the steward-kings 

of Mesopotamia and the god-kings of. Egypt reflected a rapidly accelerating pace of civilization Three 

millennia later these civilizations had reached their peak and a thousand years of chaos and collapse 
marked the transition to a new stage o f Cs., modern mind.

Out o f the multifold events o f human history which have occurred and we know about since the 

Greek dawn of Western Cs. around 600 B.C., it is relatively easy to excerpt a few features to show that 
the cycle of emergence is reflected in our own era. I also recognize that in applying this pattern I am 

serving my personal prejudice, and a substantial minority prejudice of my time, that we are, right now 

at the threshold of, or in the midst of, a momentous evolutionary transition of the human species. This 

is, nevertheless, my view, and I believe that science itself provides a preliminary point o f reference for 
discerning the major phases of modern Cs.
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Jaynes (1975) commented that the most enduring and common manifestation of bicameral cul

ture in the modern age was religion. While the gods no longer spoke directly, the long first phase of 

modern Cs. was dominated by the effort to grasp the authorization of the gods through texts and com

mandments which originated in the bicameral era. This phase ended around 1600 A.D. with the emer

gence of Newtonian science. In Jaynes’ view:

This drama, this immense scenario in which humanity has been performing 
on this planet over the last 4000 years, is clear when we take the large 
view of the central intellectual tendency of world history. In the second 
millennium B.C., we stopped hearing the voices of gods. In the first millen
nium B.C., those of us who still heard voices, our oracles and prophets, 
they too died away. In the first millennium A.D., it is their sayings and hear
ings preserved in sacred texts through which we obeyed our lost divinities. 
And in the second millennium A.D., these writings lose their authority. The 
Scientific Revolution turns us away from the older sayings to discover the 
lost authorization in Nature. What we have been through in these last four 
millennia is the slow inexorable profaning o f our species. And in the last 
part o f the second millennium A.D., that process is apparently becoming 
complete, (p. 437)

Jaynes regards both science and the church as "religious,” both groping to pick up the pieces of 

authority following the breakdown of the bicameral mind. Behind the development of science there 

has been a largely inarticulate impulse.

I t  is something about understanding the totality o f existence, the essential 
defining reality of things, the entire universe and man’s place in it. It  is a 
groping among the stars for final answers, a wandering the infinitesimal for 
the infinitely general, a deeper and deeper pilgrimage into the unknown. It  
is a direction whose far beginnings in the mists of history can be distantly 
seen in the search for lost directives in the breakdown of the bicameral 
mind. (p. 434)

Both were religious, but "the real chasm was between the political authority of the church and the in

dividual authority of experience” (p. 435). From the 17th century on, the individual authority o f ex

perience rapidly gains ascendence.

As almost a postscript to his book, Jaynes muses on the suggestive comparison between the 

modern dissolution of ecclesiastical authorization and the collapse of the bicameral theologies in the 

earlier era. “ Everywhere in the contemporary world there are substitutes, other methods of authoriza

tion” (p. 440). Jaynes, like each of us, has his own lists of modern examples of regression (e.g., for 

him, cults, astrology, meditation, "new age” psychology). Science, too, has its excesses in Jaynes’ view, 

its “ scientisms” which are virtually scientific mythologies (e.g., materialism, psychoanalysis, and be

haviorism).

I therefore believe that these and many other movements of our time are in 
the great long picture of our civilizations related to the loss of an earlier or
ganization of human natures. They are attempts to return to what is no long
er there, like poets to their inexistent Muses, and as such they are characteris
tic of these transitional millennia in which we are embedded, (p. 445)
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X

Within the history of science, several transitional periods stand out as uniquely important. 
Koestler (1964) provides a representative view of the beginning o f science.

The record starts in the sixth century B.C. when we find suddenly, as if sprung 
from nowhere, a galaxy of Philosophers o f Nature in Miletus and Elea and 
Samos, discussing the origins and evolution of the universe, its form and sub
stance, its structure and laws, in terms which have become forever incorporated 

< into our vocabulary and our matrices of thought. They were searching for some 
, simple, ultimate principles and primeval substances underlying all diversity: four 

elements, four humours, atoms of a single kind, moving according to fixed laws.
The Pythgoreans attempted the first grand synthesis: they tried to weave the 
separate threads of religion, medicine, astronomy, and music into a single car
pet with an austere geometrical design. That carpet is still in the making, but 
its basic pattern was laid down in the three centuries o f the heroic age of Greek 

' science between Thales and Aristotle, (p. 227)

This quote points to the brilliant blossoming of modern Cs. in the last centuries of the first millen

nium B.G., the first flush of victory over the hallucinated voices. The quote also reminds us how close 

our contemporary enterprise is to the projects o f the “ first scientists,” and in particular how close the 

eclectic hubris of human systems theory is to the dreams of the Pythagoreans.

Despite the first flash of left mind dominance, it would take many, many centuries for the left- 

brain functions to become sufficiently stable to challenge the hegemony o f archaic authorization. A l
though there were hints of what was to come during the long first phase of modern Cs. (e.g., Roger 

Bacon, Nicholas o f Cusa), it is the late 16th and early 17th centuries that mark the decisive take off 

point for modern propositional Cs. Thus, Koestler writes, it is “A .D . 1600 — a landmark second in 

importance only to 600 B.C. — which inaugurates the second heroic age of science: the century of 
Dr. Gilbert, Kepler, Galileo, Pascal, Descartes, Leibniz, Huyghens, Harvey, and Newton” (p. 228).

The evolution of science is a reflection of, and interdependent with, the evolution of modern 

mind. Thus, for example, the systems theorists Milton Marney and Paul Schmidt (1976) have suggested 

a theory of evolution o f the scientific method which utilizes principles of emergence similar to those 

which have been applied to the evolution of consciousness. Marney and Schmidt contend that:

The emergence of successively dominant patterns of sociocultural organization 
is interdependent with noetic evolution, with the emergence o f successively 
dominant modes in the formulation of concepts, theories, and intellectual 
methods, (p. 185)

They identify three principal rational prototypes — which they call “ axiomatic,” “ empirical,” and ‘ 

“constructional” — and they suggest the contemporary emergence of a fourth rational prototype called 

“ normative.” Each successive prototype of science emerges as a basic modification of, but includes, the 

predecessor mode o f rationality.

-The foundations for the axiomatic first stage of scientific inquiry were laid near the end o f the 

“heroic age of Greece” (e.g., Aristotle, Euclid). A second, empirical, stage of scientific inquiry is herald

ed by Bacon and brought to fruition in the dynamic period which began with Johannes Kepler and cul-
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minated in Isaac Newton, the latter having struck the balance between inductive and deductive proce

dures which characterizes the empirical prototype. Marney and Schmidt date the next significant step 

in noetic evolution as beginning in the late 19th and early 20 century -  notably represented by the 

electromagnetic theories of James Clerk Maxwell and the relativity theories of Albert Einstein -  and 

becoming common by mid-century. This constructional approach recombined formal and empirical 

sciences which had developed into almost independent divisions of inquiry, and is just that “ hypothe- 

tico-deductive” scientific method which was earlier described (in Chapter 3) as the now normal mode 

of conventional science.

Marney and Schmidt suggest that a fourth, normative, scientific prototype is emerging which, in 

short, approximates a human systems science. That is, the new stage of science calls for “ total-system 

models adequately reflecting the intricate connectedness of multilevel, multigoal organizations in which 

positive and negative feedback processes give rise to alternative decision modes” (p. 191). Further, “ the 

normative approach constitutes a move toward ending the exclusion of values” in modeling (p. 192).

(See also Whyte’s (1948) The Next Development in Man for a similar theory using the same chronology.)

It seems from the perspective of science, that the long first step of the development of modern Cs. 

lasted from 600 B.C. to 1600 A.D. A t this point, the rapid acceleration of the now-dominant left hemi
sphere functions unfolds into the second stage of modern Cs. which in three centuries establishes science 

as the pre-eminent source of authorization in the modern world. It  is in dating the transition to a third 

period — of peaks, regressions, and intimations of a new mode of consciousness aborning — that' the 

chronology becomes murky. Necessarily so, for we are approaching our own contemporary time and our 

own hopes and fears about our place and destiny in the larger scheme of the universe.

For many reasons, well known to all the readers of this theory, the 20th century seems a likely 

candidate to be filling the historical role comparable to the momentous second millennium B.C., the 

third stage o f the hypothesized cycle o f emergence. The paradoxes of our own era are abundant: The 

triumphs o f science are undermining the very civilizations it created through pollution, over-population, 

resource depletion, and countless other excesses. Basic theory has shifted from absolutist Newtonian 

conceptions to relativistic Einsteinian conceptions, a lost scientific authorization which is still playing 

out its consequences in contemporary theory. And this century has witnessed an unrelenting series of 

cruel militaristic rampages which, at least in the case of Hitler’s Germany, may be comparable in all of 

history only to the Assyrian tyrannies which foreshadowed the dawn of modern Cs. While famines, 

floods and eruptions may not yet uniquely distinguish our time from others, copious evidence -  

loosely gathered under the notion of “ limits to growth” — exists even now which suggests that the 

scientific civilizations are about to bring about multiple global disasters: chemical, ecological, economic, 

and social.

The uniqueness of one event in modern history does provide a particularly compelling argument 

for the view that a new era is upon us. That event was the American explosion of an atomic bomb over 
Japan on the 6 th of August, 1945. As Koestler pointed out (Chapter 6 ), with this event the human 

mind is forced to recognize the possibility of its death as a whole, as an entire species, a giant step be

yond the recognition of personal death. Given the primordial source of death, 500 million years old,
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and its prominent role in the autogenic, bicameral, and self-conscious minds, then indeed this new dis

covery o f species-death bespeaks a dramatic turn o f events in human evolution. The already exploded 

bomb now stands for all the mega-mega-to ns of nuclear destruction latent at the heart of our civiliza

tion, destruction which would dwarf the thousand years o f bicameral chaos in a matter of days.

The,process of our becoming aware of ourselves as a species-as-a-whole characterizes, I believe, 

the transition into post-modern mind. Science, Fraser (1975) contends, is inherently capable o f making 

this transition.

Historically, the first universal language and ritual which has the potentiality 
of bringing about a coherent, new, and autonomous existent, i.e., a single 
society on earth, considering Homo sapiens as a single species, is that of 
science, (p. 348)

In later chapters, the post-modern mind is sometimes characterized as “ humanitas” Cs. to con

note the whole earth/whole humanity orientation o f the hypothesized fourth stage o f consciousness. 

The chronology developed in Chapters 13-15 will be summarized in Chapter 17.
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Chapter 16

C O N C R E T E  S Y S T E M S

My goal is to develop ah approach to human science based on systems concepts. In Chapters 9 

and 1 0 , the conceptual data presented in the first half of the book were synthesized into a tentative 

theory. This theory is then applied in the next five chapters to the central humanistic issue: the nature 

and origin o f human consciousness. In this chapter, the modeling aspect o f the human systems approach 
is developed in preparation for the taxonomies of Chapter 18.

The conceptual data for this chapter (not including the specifics o f consciousness) consist o f a 

variety o f models which present more or (ess comprehensive schemes of successive natural complexity. 
These schemes will be taken at face value and considered representative o f specifics which are amenable 

to further scientific elaboration and redefinition. For example, several theories of social complexity are 

reviewed, matched with the hypothesized stages of consciousness, and subsequently used in the design 

of a composite model. There is no intention to suggest that these social levels have been subjected (by 

me) to the same degree o f scrutiny that has been devoted to the levels o f personal consciousness. I am 

suggesting, however, that the cited schemes indicate that the pattern of social evolution may be rigor

ously developed using human systems concepts and it will yield a chronology which may be matched 

to the timeline of consciousness. Similarly, microphysical (atomic), macrophysical (astronomical), and 

biological taxonomies are presented and subsequently integrated into a composite scheme without 

detailed examination of their elements. All the models mentioned in this chapter will be summarized on 
a chart in Chapter 17.

FROM MICROCOSM TO MACROCOSM

T he  m ost often-referenced scheme of emergent levels used by me to conceptualize the evolu
tion of awareness is Fraser’s theory of time. Fraser’s theory is not, strictly speaking, a theory about 
levels o f .systems. Rather, new levels o f existence reflect the emergence of new relationships such as 

new properties of time (e.g., a “present”) and new types o f causality (e.g., “ probability,” “equifinality”). 
There are, however, distinctive types of “existents” (systems) which are characteristic o f each level of 

temporality (e.g., an eotemporal atom or biotemporal organism). This is to be expected from the pre
vious suggestion that event descriptions and system descriptions are complementary.

Boulding’s taxonomy (see Figure 11.1) is a “half-and-half’ mix of categories comparable to Fraser’s 

t
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relational perspective and more conventional categories of concrete systems. In his first four levels 

from static structures to open systems -  Boulding is presenting abstracted relationships of complex.ty 

which are not tied to specific concrete systems. Thus, for example, eotemporal clockwork structures 

may apply to atoms, solar systems, and grist mills. From lower organisms to sociocultural systems, 

however, the higher forms of organization are directly represented by concrete systems. '

Laszlo’s (1972a) theory o f natural systems provides an excellent starting point for the task of 
developing a taxonomy o f systems, and his “ model o f the universe” is reproduced in Figure 16.1. This

atoms of the elements
(H i - LW103)

electrons, nucleons 
photons, radiation 
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fuifeamental energy 
condensations 
(quarks?)

space-tim e field 
and energy continua
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galaxy aggregatio 
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.H5 < -h  >
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«microhierachy (terrestrial) 

-  microhierarchies (other)1

FIGURE 16.1 Micro/macro hierarchies. Laszlo’s (1972, p. 29) taxonomy of system ^ “A hypothetical iden
tification o f the principal levels and interrelations of the micro- and macrohierarchies.
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model runs from the most rudimentary to the most expansive concept o f physical reality -  from 

“ knots” in the spacetime field to the universe as a whole -  and includes, between these extremes, 

levels of biological and social systems. Laszlo’s model is designed as two holonarchies: The larger frame

work is the astronomical macrohierarchy, while a terrestrial microhierarchy is represented as a set o f sub- 
levels between atoms and planets. These two structures are joined at the level of atomic nature which is 

presumed to be common throughout the universe. However, the atomic is also the immediate level of 
physical complexity on which terrestrial-type microhierarchies are based. A t the tip of the microhierar
chy, it is 'presumed that a fully realized world social system would eventually reconnect, in some sense, 
with the planetary level o f astronomical systems.

Laszlo’s purpose in defining the total natural system as a macro- and microhierarchy is to restrict 

the application o f general systems theory to terrestrial phenomena in practice, while still supporting 

the view that systems concepts are in principle applicable throughout the universe. This stance reflects 

the infancy of cosmology as a scientific endeavor, and the uncertainties regarding the most rudimentary 

levels of physical systems (subatomic and below), in contrast to the vast bulk o f scientific knowledge 

which has been developed for the systems associated with the microhierarchy. Systems theory, as a 

metatheory, is safest when it is based on well-researched phenomena.

One of the most familiar and comprehensive classifications of strictly material systems has been 

suggested by the astronomer Harlow Shapley (1969, p. 294) and is reproduced in Figure 16.2. Note 

that all organic and human life is subsumed under the category o f “colloidal and crystallic aggregates.” 

Shapley’s eight levels o f astronomical systems, from meteoritic associations to the universe, provide the 

most extensive set o f distinctions between macrophysical systems utilized for this review.

The astronomer and cosmologist Albert Wilson (1969) has constructed an astronomical taxonomy 

based on, the concept of “ modular hierarchy,” the definition of which is comparable to the concept of 
holon.

' The central idea in a modular hierarchy is the “ module” which is a structure 
or a system that may be regarded both as a “whole,” decomposible into sub- 
modules identified with a lower level and as a “ part” combinable into super- 

, modules identified with a higher level, (p. 115).

Wilson (p. 116) identifies the following levels: atomic, steller, galactic, galaxy cluster, and universe sys

tems. Another systems cosmologist, Michele Kaufman (1969, p. 99), has proposed a slightly different 
scheme which runs from planets to stars, galaxies, galaxy clusters, possibly supergalaxies, and finally to 
the universe.

A t the other end of the spectrum, Koestler’s (1978) organic holonarchy (Figure 4.3) makes six 

levels ofi biological distinctions and four levels of microphysical distinctions. Biological systems run 

from, organelles (subcell systems) to cells, tissues, organs, organ systems, and organisms; organelles are 

composed of molecules, atoms, subatomic particles, and some still-to-be-determined fundamental level 
of physical reality. The biologist Chauncey Leake (1969, p. 157) offers a slightly different set of levels, 

beginning at the top of the physical domain and extending to sUpraorganism systems, namely: molecules,
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FIGURE 16.2 Classification of materials. Taxonomy of microphysical (atomic) and macro- 
physical (astronomic) systems by Shapley (1958).
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sub-cellular units, cells, organs, individuals, societies, and ecologies. Although the level structure of bi
ological organization is widely recognized, identifying the most important organic levels is still subject 

to a variety of interpretations. Miller’s taxonomy of living systems, which is examined next, makes a 

powerful contribution to firmly establishing the significant levels of both biological and social systems.

LIVING SYSTEMS

Miller’s (1978) theory of living systems is perhaps the most well-developed and strictly scientific 

contemporary example of a general systems theory. It  represents the culmination of a quarter-century’s 

growth of the systems paradigm and Miller’s (p. xv) own concept o f “ behavioral science,” a term which 

he coined. In my view, Miller’s theory represents the present state-of-the-art in organismic systems 

theory: Life is the central paradigm.

The living systems of Miller’s theory form an evolutionary holonarchy o f emergent levels o f in

creasing complexity. Miller encapsulates his own theory very succinctly:

The general living systems theory. . .is a conceptual system concerned primar
ily with concrete systems which exist in space-time. Complex structures which 
carry out living processes I believe can be identified at seven hierarchical levels 
— cell, organ, organism, group, organization, society, and supernational system. My 
central thesis is that systems at all these levels are open systems composed of 
subsystems which process inputs, throughputs, and outputs of various forms of 
matter, energy, and information. I identify 19 critical subsystems whose pro
cesses are essential for life, some of which process matter or energy, some of 
which process information, and some of which process all three. Together they 
make up a living system. . .Systems at each of the seven levels, I maintain, have 
the same 19 critical subsystems. The structure and processes of a given sub
system are more complex at a more advanced level than at the less advanced 
ones. This is explained by what I call the evolutionary principle of “shred- 
out,” a sort o f division o f labor. . .The general direction of evolution is toward 

•greater complexity, (p. 1 )

A  system is generally defined by Miller as “a set of interacting units with relationships between them” 

(p. 16), but he then very carefully constrains that definition by distinguishing between conceptual, 

concrete, living, and abstracted systems.

Conceptual systems are constituted by symbolic units such as nouns and numbers, and symbolic 

relationships such as verbs and logical operators. A concrete system “ is a nonrandom accumulation of 

matter-energy, in a region in physical space-time, which is organized into interacting interrelated sub

systems or components” (p. 17), approximating what Laszlo means by a “ natural system.” Living 
systems are a particular subset of concrete systems which share characteristics such as open system or

ganization, maintenance of a steady-state of negentropy, having sufficient complexity, containing 

genetic material or a symbolic charter, and having a “decider” subsystem which controls the living 

system as a whole (p. 18). Miller’s theory is a conceptual system about the subset o f concrete systems 

which are living systems.
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The units of abstracted systems “are relationships abstracted or selected by an observer in light 

of his interests, theoretical viewpoint, or philosophical bias” (p. 19). Because these relationships are 

(usually) immanent in a concrete system, abstracted statements often appear as the reverse o f concrete 

systems; that is, “concrete systems are the relationships of abstracted systems.” For example, an or

ganization conceived as an abstracted system might appear as a network of interacting roles, whereas 

through a concrete systems perspective the organization would appear as a set of interacting groups of 

interacting people. A “ president” is the unit in a concrete system; a “ presidency” is the unit in an ab: 

stracted system. As Miller notes, “abstracted systems are much more common in social science theory 

than in natural science” (p. 19).

Although the basic legitimacy of abstract systems is not challenged, Miller does argue strongly for 

the practical advantages of approaching science through concrete systems. He suggests that a generally 

accepted taxonomy of concrete systems would give scientists in many disciplines a common point of 
reference. Concrete systems, according to Miller, are easier to understand and are subject to fewer con
ceptual confusions than are abstracted systems. Perhaps most important, Miller is concerned that ab
stracted systems do not necessarily conform to the “ natural planes of cleavage,” the evolutionary levels 

o f complexity.

Behavioral scientists, if they deal with abstracted systems and establish their 
own conceptual boundaries which cut across concrete systems, easily forget 
the intrasystem relationships in concrete systems which influence processes 
within and among those systems. Consequently their understanding of the 
phenomena they study is often incomplete and inaccurate, (p. 2 2 )

It is apparent, however, that abstracted systems may be constructed which do conform to the 

pattern of evolutionary emergence. Fraser’s theory of time is a prime example: successive levels of 

temporality reflect new patterns and types of relationships (e.g., probable, determined, purposeful) 

which may in turn be correlated with distinct levels o f concrete systems. I will return to the abstracted/ 

concrete distinction shortly.

Concrete systems have been defined as nonrandom accumulations of matter-energy. “ Nonrandom” 

refers to the information content of a system. Information is defined by Miller in strictly cybernetic 

terms as the negative of uncertainty (entropy). Its basic Unit is the binary “ bit” which is virtually 

always carried by a physical “ marker” (p. 12). Information, for Miller, is not “ meaning.”

Meaning is the significance o f information to a system which processes it: it 
constitutes a change in that system’s processes elicited by the information, 
often resulting from associations made to it on previous experience with it.
(P -11)

Because there is no “ rigorous and objective method for quantifying meaning,” Miller reluctantly ex
cludes the important dimension of meaning from his theory o f living systems — for the present. He 

repeatedly suggests that a science of meaning would be a major contribution to the general theory 

(p. 12, 70, 1030).
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It  may be that meaning is not quantifiable, or at least only trivially so. Meaning may be a char

acterization of the mental complement of concrete systems. Bateson (Chapter 9), for example, defines 

information as “ news of difference,” an elementary idea being a transmitted “ difference which makes 

a difference;” i.e., information which is selected by and modifies the behavior of a system. Differences, 

according to Bateson, are not located in spacetime; they are not contained in “ markers.” While the 

term “ meaning” is usually restricted to the human domain (e.g., by phenomenology), the rudimentary 

origin of meaning may be found in Bateson’s conception of difference and change.

As Bateson has remarked, “a difference is an abstract matter.” A difference is a relationship, not 

a thing. Yet differences, and all mental characteristics, are immanent in systemic things. I suggest that 
as awareness is the complement of organization, so abstracted systems may be the complements of con

crete systems. This is not to say that all abstracted systems are complements of concrete systems, but 
that there is at least one set o f abstracted relationships which may be matched to each concrete system.

Miller points to the very limited number of concrete system types in contrast to the virtually in

finite number o f abstracted system types as a major argument for the privileged position of concrete 

systems in general theory. Yet, the mind/system complementarity potentially provides a set o f trans

formations for relating abstracted systems to concrete systems. That is, a theory o f abstracted systems 

which follows the natural pattern of evolutionary cleavage and is matched to a theory of concrete sys

tems may serve as a common point of reference for these two approaches to science.

Through the awareness/organization complementarity, scientific approaches such as phenomeno

logical psychology which do rigorously explore meaning and significance, although not usually quanti

tatively, may be related to concrete systems. Holonomy represents an effort to develop a theory of 

awareness -  an abstracted system -  and in this chapter that theory is being integrated with theories of 

concrete systems. It  is, as Laszlo would say, a “ biperspectival” approach wherein both mental and con

crete systems are understood according to a common set of principles.

According to Miller’s theory, all living systems must carry out, in one way or another, 19 critical 
processes involving matter-energy and information. These critical subsystems are defined in Figure 16.3 

With one exception, any of these subsystem processes may be “ delegated” from one systems level to 

higher or lower levels. For example, reproduction is downwardly distributed from an organ to a cell 

and from an organization to a group. All living systems, however, must have a controlling subsystem 

which makes the “decisions.” Regulator genes, brains, and governments are types of deciders which 

may be found in cells, organisms, and societies respectively. Living systems which carry out all the crit

ical processes at their own level Miller calls totipotential, while those which do not are considered 

partipotential. Cells, organisms, and societies are examples o f totipotential systems, while organs and 

organizations illustrate partipotential systems (e.g., these systems do not directly reproduce themselves).

The seven levels of living systems are illustrated in Miller’s “shred-out” form in Figure 16.4. Where 

Koestler distinguished six organic levels based on a simple principle of successive inclusion, Miller’s more
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SUBSYSTEMS WHICH PROCESS BOTH MATTER-ENERGY AND INFORMATION
1. R eproducer, the subsystem which is capable of giving rise to other systems similar to 
the one it is in.
2. B o u nd ary , the subsystem at the perimeter of a system that holds together the compo
nents which make up the system, protects them from environmental stresses, and excludes 
or permits entry to various sorts of matter-energy and information.

SUBSYSTEMS WHICH PROCESS 
MATTER-ENERGY
3. Ingestor, the subsystem which brings 
matter-energy across the system boundary 
from the environment.

4. D is tr ib u to r, the subsystem which car
ries inputs from outside the system or out
puts from its subsystems around the system 
to each component.

5. C onverter, the subsystem which chan
ges certain inputs to the system into forms 
more useful for the special processes of that 
particular system.

6. P roducer, the subsystem which forms 
stable associations that endure for significant 
periods among matter-energy inputs to the 
system or outputs from its converter, the 
materials synthesized being for growth, dam
age repair, or replacement of components of 
the system, or for providing energy for mov
ing or constituting the system's outputs of 
products or information markersto its supra- 
system.
7. M a tte r-e n erg y  storage, the subsystem 
which retains in the system, fo r  different 
periods of time, deposits of various sorts of 
matter-energy.

8. E x tru d e r, the subsystem which trans
mits matter-energy out of the system in the 
forms of products or wastes.
9 . M o to r , the subsystem which moves the 
system or parts of it in relation to part or 
all of its environment or moves components 
of its environment in relation to each other.
10. S u p p o rte r, the subsystem which main
tains the proper spatial relationships among 
components of the system, so that they can 
interact without weighting each other down 
or crowding each other.

SUBSYSTEMS WHICH PROCESS ,
INFORMATION
11. In p u t transducer, the sensory subsystem 
which brings markers bearing information in
to the system, changing them to other matter- 
energy forms suitable for transmission within 
it.
12. In te rn a l transducer, the sensory subsys
tem which receives, from subsystems or com- > 
ponents within the system, markers bearing 
information about significant alterations in 
those subsystems or components, changing 
them to other matter-energy forms of a sort 
which can be transmitted within it.
13. C hannel a n d  net, the subsystem corn- > 
posed of a single route in physical space, or 
multiple interconnected routes, by which mar
kers bearing information are transmitted to all 
parts of the system.
14. D ecoder, the subsystem which alters the 
code of information input to it through the 
input transducer or internal transducer into' a 
"private" code that can be used internally by 
the system.
15. Associator, the subsystem which carries 
out the first stage of the learning process, for
ming enduring associations among items of in
formation in the system.

16. M e m o ry , the subsystem which carries out 
the second stage of the learning process storing 
various sorts of information in the system for < 
different periods of time.
17. D ecider, the executive subsystem which re
ceives information inputs from all other subsys
tems and transmits to them information out
puts that control the entire system.
18. E ncoder, the subsystem which alters the 
code of information input to it from other in
formation processing subsystems, from a "pri
vate" code used internally by the system into 
a "public" code which can be interpreted by 
other systems in its environment.

19. O u tp u t transducer, the subsystem which 
puts out markers bearing information from the 
system, changing markers within the system 
into other matter-energy forms which can be 
transmitted over channels in the system's en
vironment.

FIGURE 16.3 Critical living subsystems. Miller’s (1978, p. 3) chart o f 19 critical subsystems 
o f a living system; subsystems process matter-energy, information, or both.
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rigorous criteria suggest only three levels. Cells, organs, and organisms have deciders and most of the 

critical processes while organelles, tissues, and organ systems do not. Organs, which are invariably parti- 

potential, arguably may not be a distinct level, but because most subsystem processes are found in at 

least some organs, Miller (p. 315) has included them in his taxonomy.

Miller’s scheme develops smoothly from organisms to groups of organisms, organizations of 

groups, societies composed of organizations, and supranational systems of societies. The midpoint of the 

taxonomy, however, establishes a crucial transition. All living systems below groups may be considered 

in strictly biological terms including, of course human organisms. All living systems above groups in
clude symbolic functions and processes which are not found in earlier orders of life. Miller’s concept of

APPROXIMATE NUMBER 
OF YEARS SINCE 

LEVEL PERI00 OF ORIGIN
APPROXIMATE MEDIAN 

DIAMETER SIZE 
(IN METERS)

Ceil
Organ

10 '6 
10-3

Organism 10 -3

Group

Organization 1.1 « 104

Society

Supranational 4.5 x 103 
System

FIGURE 16.4 Shred-out. An organic image of Miller’s (1978, p. 1034) seven-level 
taxonomy of living systems; dates o f evolutionary origin and median size are associated 
with each level.
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group is unique in that its reproducer subsystem has been characterized in two radically different 

ways: Groups may reproduce through dyad subgroups (male and female) and “at the group level the 

reproducer also includes persons or subgroups that produce an implicit or explicit charter, a template 

for a new group” (p. 519).

Sexual and symbolic reproduction may describe similar system processes, but I do not believe 

that they can be used to describe the same subsystem in the same type of living system. Dyad repro

duction is a primordial process; reproduction by symbolic charter presumes the evolution of symbol, 

language, and culture. In evolutionary terms, they are eons apart. Groups as a biological phenomenon 

were essentially coemergent with organisms, perhaps about 500 million years ago (cf. Miller’s chart,
Figure 16.4). Groups as symbolic systems become clearly evident in the transition between the auto

genic and bicameral periods, about 9000 B.C., which is precisely the date Miller (p. 1036) gives for 

the evolutionary origin o f the organizational level of system.

On evolutionary grounds, it seems to me that Miller’s single-level concept o f group may be exten

ded to two levels -  biological (“ B-groups”) and symbolic (“S-groups”). This distinction provides a neat 

division for the taxonomy as a whole. Cells, organs, organisms, and B-groups are biological systems 

while S-groups, organizations, societies, and supranational systems are all in the human domain. Between 

B-groups and S-groups lies one of the “ quantum steps” of evolution, from life to consciousness.

Organizations, then, are composed of S-groups. They range from a system such as a department 

store to a subnational state. An organization, according to Miller (p. 595), tends to be partipotential 

like an organ, dependent upon the surrounding suprasystem for many of its critical processes much as 

an organ is dependent upon an organism. In contrast, societies are generally totipotential; this is the 

nation level o f social organization. Supranational systems, while present in antiquity in rudimentary form, 

are only now beginning to acquire many of the critical subsystems. For the most part, the deciders of 
these systems are still relatively weak and subject to the control of the national deciders o f the lower 

level systems (e.g., the U.N. Security Council).

SOCIAL SYSTEMS

Although the evolution of consciousness has been presented with a focus on individual awareness, 

the details o f the descriptions of the autogenic, bicameral, and modern minds are peppered with linguis
tic, artifact, and social references. Indeed, major hypothesized transitions for consciousness are estab
lished on the assumption that internal changes become manifest in external changes. Thus, for example, 

toolmaking is taken as evidence of a symbol-generating capacity related to brain complexity, towns are 

associated with the transition to bicameral consciousness, and the emergence of Newtonian science in

dicates a new stage (of accelerated growth) of modern consciousness.

External symbolic systems, archetypically languages and science, are more consistently related to 

the evolution o f personal awareness in the previous chapters than either artifact or social systems. Social, 

artifact, and symbol systems all are amenable to the evolutionary systems strategy employed to describe
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the development o f human awareness. An important example of this approach, using social organization 

as the prime focus, is Alastair Taylor’s (1976) theory of sociocultural evolution.

Taylor’s theory is beautifully synthesized in a chart which is reproduced as Figure 16.5. The systems 

approach is implicit in the design of the chart in that it includes levels of organization, an evolutionary 

sequence, and emergent qualities. Taylor’s five categories of emergent qualities — technology, science, 

transportation, communications, and government — cover the same territory that I mean to include un

der the categories o f symbolic, artifact, and social systems. Specifically: (a) under symbolic systems I 

would include Taylor’s category of science and his Si to S3 levels in the category of communications;
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prime movers 
(wind, water) 
Metal tools 
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rotary motion 
(wheel)
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Sailboats
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transport
Wheeled
vehicles
Intra- and
inter-urban
roads

Writing Ancient bur
reaucratic
empires
Theocratic
polities
Sovereignty o f 
god-kings

s2

Particu- 
lated 
Univer
sal (se
dentary)

Village Animal energy 
Domestication 
of plants and

Below + Polished stone 
tools 
Spinning 
Pottery

Neolithic
proto
science

Animal 
transport 
Paths, vil
lage routes 
Neolithic 
seafaring

Ideograms Biological-
territorial
nexus
Tribal level o f 
organization 
and decision
making

S i

Undif
ferentia
ted Uni
versal 
(nomadic)

0

Cave/  
tent 
(intra- 
terrestiall

Human energy 
Control of

Below + stone and 
bone tools 
Partial rotary 
action

Human
transport
Sleds
Dug-outs,
canoes

PiCtogmms Biological 
nexus (family, 
hunting band, 
dan)

FIGURE 16.5 Social levels. Taylor’s (1976, p. 1972) taxonomy of emergent levels o f sociocultural organization; 
emergent features include artifact, symbol, and social systems. ■ '■
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(b) under-artifact systems I would include the technology and transportation categories, and the S4  and 

S5  levels of communications; and (c) under social systems, I would include both Taylor’s government 

category, and his organizational types indicated under the heading of “ impleted space.”

There is remarkably good correspondence between my hypothesized stages of consciousness and 

where Taylor draws the lines between emergent social levels. Level S-| represents the overlap with the 

structure of biological groups, particularly primate social organization. It  corresponds to the beginning 

of the autoenic era. Level S2  -  villages, advanced tools, pottery, and the rudiments of agriculture -  

matches the late autogenic period, perhaps between about 40,000 and 10,000 B.C. Taylor’s level S3 al

most perfectly encompasses the bicameral era. Towns are one of the hallmarks of the beginning o f bi
cameralism while the “ riverine” societies of Egypt and Mesopotamia were theocratic polities with metal 

tools, wheeled vehicles, and, eventually, writing. ^

Somewhat more tentatively, Taylor’s S4  and S5 levels can be equated to the modern and post

modern mind respectively. The characteristics of S4 , from the “Greek miracle” through Newtonian 

science, match the period represented by modern consciousness. In identifying S5 with relativity, cyber
netics, and electronic communications, Taylor is implicitly contending that a new stage of human evolu
tion began around 1900 A.D. (which is also, for example, Whyte’s (1974) opinion) . Since the thrust of 

S5  is toward the future and toward planetary levels of social organization, I will consider this level as . 

the new-becoming stage of post-modern humanitas consciousness.

Taylor contrasts his view with more conventional social systems theories which emphasize sym

metry and equilibrium in social structure and process respectively. The dominant view is that social 

systems make adaptive responses to internal and external forces which tend to bring the system as a 

whole towards equilibrium. Thus, "change occurs generally in a gradual, adjustive fashion” (p. 169). 

These models cannot, writes Taylor, explain observations such as the following:

• • i
1 . reaction to extrasystemic change is not always adjustive;

2 . social systems can, for.long periods, undergo a vicious cycle of ever-deepening 
malintegration;

3 . change can be revolutionary, that is, both sudden and profound; and
4 . the social structure itself generates change through internal conflicts and con

tradictions. (p. 170)
t

Equilibrium models focus on the self-stabilization, negative feedback processes between a social 
system and its environment. Taylor contends that social systems can only be understood by also recog

nizing the complementary self-organization, positive feedback processes. Following Laszlo (cf. Chapter 

.8 ), Taylor designates these two types of feedback processes “Cybernetics I” (negative) and “Cybernetics 

I I ” (positive). Very broadly speaking, the self-stabilizing Cybernetic I processes are reflected in the 

horizontal elaboration o f properties in Taylor’s chart, while the self-organizing Cybernetic II processes 

are reflected in the vertical elaboration of the chart. In Taylor’s view, negative and positive feedback 

processes are alternately dominant in major evolutionary periods, this alternation producing the fami

liar step-image of emergent evolution -s low  growth and stabilization, rapid growth and change, stabil

ization, etc. The hypothesized four-stage cycle of emergence has also been expressed in terms of neg-
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ative/positive feedback alternation (in Chapter 10).

The dynamics of Taylor’s theory of sociocultural evolution are expressed through the complemen

tary interaction o f social and artifact systems. Taylor suggests that social systems tend to reflect self- 

stabilizing processes while technical systems reflect self-organizing processes.

It is by “ man the toolmaker” that the equilibrating process shifts progressive
's ly from a reactively to an actively manipulative role. . .which is central to 

sociogenesis. Hence our model recognizes the crucial function of technology 
in the development and transformation of sociocultural systems from Paleo
lithic times to the present. In other words, science and technology — which 
we designate material technics — largely serve as positive feedback processes.
Concomitantly, we recognize the role of societal institutions and mores to 
maintain continuity and persistence in any sociocultural system. In this res
pect, therefore, societal technics function as negative feedback processes to 
ensure overall stability and societal invariance under technological and environ
mental transformations, (p. 173)

Taylor offers an example which should sound extremely familiar to readers of this book. When agricul

tural technology was introduced into the rich river basins of Egypt and Mesopotamia a period of explo

sive growth ensued (Cybernetics II). But, in time, this technology approaches its limits and a plateau of 

stabilization is reached.

Thence Cybernetics II yields once more to Cybernetics I, the latter reinforced 
by societal technics which maintain systemic stability for millennia in these 
archaic riverine civilizations, until they are in turn disturbed — destabilized — 
by sociocultural systems possessing still more sophisticated technologies and
more potent environmental control capabilities, (p. 176) -

Laszlo (1974) has made the same connection with respect to the complementarity o f social and 

technological systems.

In general, social structures are pattern-conserving, and technological innova
tions, as well as external disturbances, pattern-transforming. Technology, with 
or without the challenge o f external disturbance, tends to trigger growth 
through self-organization; social structures tend to capture the growth-curve 
at a viable level and stabilize the society on a new plateau of organization.
(P- 35)

Taylor’s theory of sociocultural evolution.is specifically cited by Laszlo as part of the latter’s effort to 

develop a world-system model. Laszlo matches his own theory with Taylor’s and therefore, by exten

sion, matches it in depth with the systems concepts of Holonomy. Citing Taylor, Laszlo writes:

It appears that the societal technics. . .function to stabilize sociocultural sys
tems at their mature level o f organization, and the material technics, or envi
ronmental technologies, destabilize systems and move them toward new levels 
of organization. The former process incorporates a dominant negative feed
back element and is an instance of Cybernetics I; the latter contains a domi
nant positive feedback mode and represents Cybernetics II. (p. 38)

The diagram in Figure 16.6 reproduces Laszlo’s adaptation of Taylor’s theory with the alternation
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of positive and negative feedback phases shown on the left side (cf. Taylor, 1976, p. 181). Self-stabili
zing proccesses correspond to the planes which represent social systems while the vertical up-arrows 

stand for the reorganizing tendencies of technical systems (see Laszlo’s general diagram of this process, 

Figure 10.2). The social system terms used in this diagram -  kinship, village, empire, nation-state, and 

planetary system -  are also Taylor’s and match the levels presented in Figure 16.5 -  i.e., cave, village, 

town, city, and megalopolis levels. It  shouid be noted that the latter terms (Taylor called them “ imple- 
ted spaces”) represent the characteristic community type of the respective levels. Although, for example, 
there certainly were bicameral cities (in terms of numbers), the dominant stable form in this period was 

towns. Indeed, late-period bicameral cities may have, in fact, been “overgrown towns” and thus inher

ently unstable.
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FIGURE 16.6 Sociocultural evolution. Schematic representation of Taylor’s (1976) 
theory o f social evolution combined with Laszlo’s (1972a) principle of cybernetic 
complementarity (from Laszlo, 1974, p. 40).
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Miller’s taxonomy of social systems, modified by the further distinction between B-groups and S- 

groups, can be directly related to Taylor’s categories. Starting from the “ top,” Taylor’s planetary system 

corresponds to Miller’s supranational system, and in both taxonomies the next level down is the nation
state (society) system. The bicameral level -  empire and town in Tayior’s scheme — may be compared 

with the organizational level in Miller’s terms. Miller has indicated that organizations originated around 

9000 B.C. and that they tend to be specialized (partipotential); the hierarchical nature of bicameral 
civilizations also seems suggestive o f the formal authority structures characteristic of modern organiza
tions.

Contemporary organizations may be the modern transformations of the level o f social capability 

which evolved in the bicameral era. Perhaps a similar translation may be made for the next level down, 
the village system in Taylor’s model. This level, overlapping perhaps with the more primitive kinship 

level, corresponds to the autogenic era. It  is here that I would assign the origin o f S-groups, the slow 

evolution of human groups based on the emergent symbol-making capability. In modern terms, we 

might call this level o f social organization“community.” Kinship systems may be seen as a transitional 
type between purely biological and significantly symbolic groups.
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Chapter 17

T H E  B I G  P I C T U R E

For the most part, my data has now been presented. What remains is to bring the threads to

gether into a who|e picture. This chapter summarizes the chronology of emergent evolution as developed 

in Chapters 13-15 and the many models of systems levels described in the last chapter and throughout 

the earlier chapters.

To summarize evolution, three figures are provided: (1) a chronology, a review of many of the 

dates and events discussed in the evolution of awareness; (2 ) a periodic table o f awareness, where re

presentative dates from the chronology are arranged in a hypothesized pattern of successive cycles of 

emergence; and (3 ) an hypothesized holonarchy of the human mind.

The chart syhich is Figure 17.1 simply lists many of the names, dates, and places which have been 

mentioned in the course of illustrating the evolutionary theory. It  is a representative chronology; it re
presents the sort of information that generations of human scientists could resort and make more pre

cise. Dates with an asterisk (*) are utilized for the periodic table in the following figure.

The cycles o f emergence were briefly reviewed in the previous chapter preparatory to identifying 

(possible) stages in the development of modern Cs. This review is extended in the chart of Figure 17.2 

The chart is organized according to the four hypothesized stages in a major cycle of emergence: (a) slow 

growth; (b) accelerated growth; (c) peaks, regressions, and novelties; and (d) stabilization and emergence. 

Five levels are illustrated: the physical, the biological, and three sublevels o f the human order in nature, 
reflecting the special focus on human Cs. The dates shown are, of course, approximate and representa

tive of a period rather than a single event. Although the chart is laid out as a rectangle, I.have endeav

ored to indicate that the fourth phase of one level overlaps with the first phase of the next level by 

the use of common dates for both of these phases (except in the change of scale between the biological 

level and the autogenic sublevel).

Within this whole heuristic scheme, the first (physical) and the last (modern Cs.) levels are perhaps 

the most speculative. I have associated the “ big bang” which is conventionally considered the time of 

the origin of our universe with the beginning of the accelerating second phase of physical evolution 

through the metaphor of “explosion.” It  compares with the “explosion” of life after sex, the extremely 

rapid development of the nepcortex, the meteoric.rise o f bicameral theocracies, and the revolution of 
mechanistic science. From first to last, the significance of all the dates has been discussed in the text,
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* 1 5  b illio n  

* 5  b illio n  

* 3 .5  b illio n  

* 5 0 0  m illio n

3 0 0  m illio n  

* 2 0 0  m illio n  

* 7 5  m illio n  

* 2  m illio n

* 5 0 0 ,0 0 0

100,000

* 4 0 ,0 0 0

4 0 -2 5 ,0 0 0

2 5 -1 5 ,0 0 0

* 1 0 ,0 0 0  B .C .

9 0 0 0  B .C . 

7 0 0 0  B .C . 

* 5 0 0 0  B .C .

3 0 0 0  B.C. 

2 1 0 0  B.C. 

1 7 5 0  B.C.

* 1 5 0 0  B .C .

1 2 3 0  B.C.

1 0 0 0  B .C .

* 6 0 0  B.C. 

* 1 6 0 0  A .D .

1 9 0 0  A .D .  

* 1 9 4 5  A .D .

"B ig ba n g ,"  expansion o f  th e  universe.

B irth  o f  th e  solar system .

O rigin o f  cy c lic  life

N um erous fossils, a lgae; vertebrates.
B irth  a n d  death , m a le  a n d  fem ale.

A n im als ; o rig in  o f  nervous systems.

R eptiles; f irs t b ra in  stage.

M am m als num erous; second b ra in  stage.

A ustra lop ithecus, e rect too lm aker.
A u togen ic  im agery.

H o m o  erectus; neoco rtex  d e ve lo p m e n t  
Lo ng-term  m e m o ry ; death , fire .

Neanderthals , in te n tio n a l calls.
C u lt o f  skulls, cave art.

C ro -M agnon, H o m o  sapiens sapiens,
Deep s tru ctu re  o f  language.

S eparation  o f  com m ands a n d  m o d ifie rs ; num erous an d  su perio r tools.

N ouns; a rt, p o tte ry , o rnam ents, spearheads; roots  o f  h a llu c in a tio n  ■ 
a n d  la te ra liza tion .

Nam es, gods, a n d  graves.
Towns an d  agriculture.

N a tu fia n  tow ns o f  2 0 0 ;  ro ya l tom b .

A g ricu ltu re , tem ples com m onplace.

Large-scale c iv ilizations, E g y p t a n d  Ur.
C ities o f  1 0 ,0 0 0 ; s ta tu ary  com m onplace.

W ritin g  developed , trad e  p a tte rn s  begin.

Collapse o f  th e  F irs t K ingdom  in E gypt.

H am m u ra b i, c iv il use o f  writing.
Assyrian trading empire.

W riting  co m m o n p la ce ; M ed ite rran ean  erup tio n .
S eria l tim e  in  M esopotam ia , h is to ry .

T u k u lt i kneels be fo re  an e m p ty  throne.
Assyrian ram page; events o f  th e  Ilia d .

E ru p tio n , tid a l waves, mass im grations.
Dorian invasions of Greece.

S o lon , ju s tic e ; daw n o f  " hero ic a g e ,"  Thales to  A ris to tle .

S c ien tific  re v o lu tio n ; K ep ler, G a lileo , Descartes, L e ib n iz , N e w to n . 

P ost-N ew ton ian  science; M a x w e ll, E instein , Bohr.

A to m ic  explosion. P o te n tia l"d ea th -as -s p ec ies ."

FIGURE 17.1 Summary chronology. An illustrative collection of dates related to the 
evolution o f awareness; asterisked (*) dates are used in Figure 17.2.

but their juxtaposition here may help bring a larger pattern into focus.

It is my hypothesis that the human mind is a many-leveled holonarchy, that levels o f the mind 

may be distinguished according to levels o f evolutionary organization. Figure 17.3 fits together the 

many different models o f successive complexity which were utilized to describe the evolution of con
sciousness. Two terms are used to represent each level, one to connote mental phenomena and the •• 

other to connote concrete phenomena. Fraser provides the backbone of this extended model of the per

sonal mind, contributing rudimentary levels o f physical, biological, and human complexity. Boulding’s
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I
SLOW

CHANGE

II
ACCELERATED

CHANGE

III
PEAKS. REGRES

SIONS, NOVELTIES

IV
STABILIZATION/

EMERGENCE

PHYSICAL
* 1 5  b illio n  
"B ig  B an g "

* 5  b illio n  
O rig in  o f  ea rth

* 3 .5  b illion  
O rig in  o f  life

U N IV E R S E S O L A R  S Y S T E M B IO P L A N E T

BIOLOGICAL
* 3 .5  b illio n  
L ig h t a n d  dark

* 5 0 0  m illio n  
S ex, death

* 2 0 0  m illio n  
R e p tile

* 7 5  m illio n  
M a m m al, p r im a te

P E R IO D IC IT Y M O R T A L IT Y IN S T IN C T E M O T IO N

AUTOGENIC
* 2  m illio n  
S ym b o l, to o l

*5 0 0 ,0 0 0  
N eo co rtex  g ro w th

*4 0 ,0 0 0
H . sapiens sapiens

* 1 2 ,0 0 0
Nam es, la te ra liza tio n

IM A G IN A T IO N F IR E S P E E C H A G R IC U L T U R E

BICAMERAL

* 1 0 ,0 0 0  B.C. 
Towns, tem ples

*5 0 0 0  B.C.
C iv ilizations

* 1 5 0 0  B.C. 
Bicam eral collapse

* 6 0 0  B.C.
S o lo n , P ythagoreans

G O D S T H E O C R A C IE S L IT E R A C Y N A R R A  T IZ A T IO N

MODERN

* 6 0 0  B.C.
Thales, A ris to tle

*1 6 0 0  A .D .  
E n lig h te n m en t

* 1 9 4 5  A .D .  
A to m ic  b o m b

R E L IG IO N S C IE N C E A T O M IC  A G E

FIGURE 17.2 Periodic table of awareness. Representative evolutionary chronology o f physical, biological, and 
human systems; organized in cycles o f four stages of emergence.

DOMAIN TEMPORALITY MENTAL CONCRETE

H u m a n

N o o te m p o ta i

H um an itas
R atio n a l
S p ir itu a l
Im ag inative

P ost-m odern
M odern
B icam eral
A u togen ic

Organic

B io tem p o ra l

E m o tio n
In s tin c t
S ex
Sensation

M a m m al
R ep tile
Organ
C ell

Physical
E o te m p o ra l 
P ro to tem p o ra l 
A  tem p ora l

Feedback
D e te rm in e d
P ro b a b ility
S im u lta n e ity

M o lecu le
A to m
Partic le
Q u a rk /fie ld

FIGURE 17.3 Temporalities of awareness. A summary of levels in the evolution 
of awareness and systems (cf. Figure 18.4).

taxonomy fills out the physical levels, and MacLean’s theory of the brain holonarchy elaborates the 

higher biological levels. Jaynes provides a crucial piece of the puzzle in the human domain, and the.des

cription of the last two levels -  rational and humanitas -  is an amalgam of contemporary viewpoints.
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These are only representative attributions of the many overlapping sources cited at each level. The 
model as a whole, of course, is my responsibility.

The mental holonarchy reflects the overall pattern of the MOH paradigm -  major domains o f me

chanical, organic, and human awareness. It  incorporates the two major “quantum jumps” in evolution, 

from matter to life and from life to consciousness. Each of the major domains is represented as a sub- 
holonarchy o f four levels. This general pattern will be repeated and expanded in the next chapter.

The key assumption which permitted my theory of the evolution o f Cs. to unfold was the hypo
thesized complementarity o f mind and system. This equation was broadly used to characterize levels of 
awareness earlier than the human, but was more narrowly utilized in the descriptions of consciousness. 

Specifically, the human mind was most often represented as the mental complement of the neurological 
organization of the brain. As a system, the human brain is qualitatively more complex than any other 

human organ, or any organ of any other organism, and thus its mental complement is o f central impor

tance in total personal awareness. But, as I pointed out earlier, the body contains many other systems 

and subsystems which must be presumed to make distinct contributions to total awareness. Personal 
awareness includes at least the mental complements o f the body’s organization.

We are whole, yet we are a part of many other systems. The autogenic mind displays its creativity 

by fashioning a tool; in using the tool, we become a system with our artifact: Consciousness is extend
ed. With each new tool and application, a new system and a new mental complement. Our personal 

awareness includes our awareness of the tools which extend the features of our body. Similarly, in 

thinking, speaking, writing, or reading we form a system with language, even as we do with a hammer, 

and the awareness of that system is part o f our total consciousness. Most clearly, we are each of us en

meshed in an intricate web of social relationships with other people; the many social systems of which 

I am a part each have their mental complement in the constellation o f my total awareness.

Sometime during the long autogenic period, four unique human qualities emerged or coemerged: 
the capacity to create symbols, the facility of making tools, the capacity for language, and the facility 

of sociocultural organization. O f these four elements, the first has a privileged position. It  is the brain- 
based capacity to create autogenic imagery which has been hypothesized as the source o f all external 

manifestations of human Cs. Tools, language, and socia.l organization are autogenic images of the inner 
landscape represented in the external world. The inner world transforms the outer, and is in turn trans
formed. We are in a continuous feedback loop with our languages, artifacts, and societies. The comple
ment o f this larger system is our Larger Mind.
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NATURE WITHOUT PEOPLE

Figure 17.4 arranges the previously described taxonomies on the 28 levels represented by the 

comprehensive composite list of column (a). These 28 levels (of systems flavors) simply incorporate the 

most extensive cited distinctions or combination of distinctions in each of the various domains. They 

are: eight levels o f astronomical systems (Shapley), seven levels of microphysical systems (Shapley and 

Laszlo), seven levels o f biological systems (Koestler and Miller), five levels of social systems (Taylor), 
and one level of conscious systems (Fraser, Boulding). Thus, all the taxonomies are arranged in a 

scheme of maximum distinctions. As I noted earlier, Fraser’s is not a model of natural systems in the 

same sense as the other taxonomies, and Bpulding’s classification is a mixture o f abstracted and concrete 

systems. Otherwise, all systems cited are considered concrete systems.

The systems listed in the last column (m) represent my selection of the most significant system 

levels in each of the categories. I have followed Miller’s taxonomy in the biological and social domains, 

modified by the inclusion of two, types of groups. My selections in the microphysical and macrophysical 

domains are somevvhat more, arbitrary and based in part on their f it with the holonarchical pattern to be 

developed shortly. A. careful stipulation, o f the physical levels, however, is not nearly so important to my 

argument as are the other, levels vyhich more directly concern human nature. The physical categories 

therefore, will be considered representative, o f some still-to-be-developed atomic/astronomical systems 
theory.

The categories o f the selected composite list cover a maximally inclusive span, from the spacetime 

field to the universe as a whole, both these extremes, essentially representing unknowns and the open- 

endedness of the scheme in both directions (in fact, these two levels may represent the same reality; in 

Einstein’s view, the universe is the spacetime field). Strictly terrestrial systems (from our point o f view) 

cover a maximally inclusive span from a cell to future planetary social systems. Do these categories 

cover all concrete systems? I suggest that they do not.

Excluding Fraser and Boulding, none of the cited classifications provides a systems level which can 

be directly correlated with human consciousness. Individual humans are considered an extension of or
ganisms and/or a subsystem.of social systems. Vet, according to the theory developed herein, not ail 

biological systems.are conscious, and social systems, whatever their mental properties, are not conscious 

in the same sense .as individuals.

The theory of consciousness rests on .the assumption of mind/system complementarity. Conscious
ness, as the unique human level o f systemic awareness, has been defined as the mental complement of 

at least the human nervous system. Thus, the neocortex has been identified as an emergent concrete 

system whose mental complement, is the image-generating capacity of the autogenic mind. Functional 

“schizophrenic” lateralization of the human brain (i.e., Jaynes’ theory) is the concrete complement to 

emergent bicameral consciousness, and,contemporary “ rational-intuitive” lateralization is the comple

ment to modern se.lf-consciousness.. Possibly some change in neurological organization is accompanying 

the transition into a post-modern,mentality. That is, the levels of human consciousness, regarded as the 

complements of neurological complexity, are indicated by the following evolutionary stages o f the
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(a) Composite (b) Fraser (c) Boulding (d) Laszlo

Universe
M e tag a lax y

Universe

■Galaxy c luster G a laxy  d u s te r
MACROPHYSICAL G a laxy G a laxy

S te lla r  d u s te r S te lla r  c luster
S ta r
P lanet
M e te o r

S ta r , p la n e t

P lan e ta ry  
■ N a tio n S o c io te m p o ra l S o c io cu ltu ra l S o c io cu ltu ra l

SOCIAL O rgan iza tion
S-group
Kinship

'

HUMAN H u m an N o o te m p o ra l H um an

B -group
Organism A n im a l Organism
Organ system P la n t

BIOLOGICAL Organ
Tissue
C ell
O rganelle

B io tem p o ra l

O pen system C ell

C rysta l C ybernetic C rysta l
M o le c u la r system  
M o lecu le C lo c kw o rk M o lecu le

MICROPHYSICAL A to m E o te m p o ra l S ta tic  system A to m
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FIGURE 17.4 Natural systems. Composite of all systems taxonomies cited.
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FIGURE 17.4 (cont.) ( 'A u th o r 's  m o d ific a tio n  [ te e  te x t ] .)

human brain: (1) neocortex development; (2) schizophrenic lateralization; (3) rational-intuitive lateral

ization; and (4) some further neurological reintegration of hemispheric functions. These levels are 

called (1) autogenic, (2) bicameral, (3) modern, and (4) humanitas.

The connection between very advanced biological organisms and human civilizations is the symbol
making capacity of the human brain. Human biology, taken as a whole, represents a quantum step in 

evolution from nonhuman biology because the former represents the requisite complexity for sufficient 
internal symbol generation and external symbol representation (e.g., tools and speech) to inaugurate a 

self-sustaining level o f organization based on symbols (i.e., culture). A cell is sometimes conceptualized 

as a very simple organism; in general, however, the difference in complexity between a single cell and a 

multicell, multilevel higher organism is considered so great that they are probably not even contiguous 

levels of evolutionary order (e.g., organs are an intervening level of biological order). Similarly, an or
ganism such as a rat or a monkey may be considered a very simple person for some purposes, but the 

difference in complexity between any nonhuman organism and a contemporary self-conscious person is 

so vast that they, too, are probably not even contiguous levels of evolutionary order (e.g., intervening 

human levels o f autogenic and bicameral complexity).

In my view, there is a class o f concrete systems which is not ordinarily represented in systems 

taxonomies: the class of concrete individual human systems, systems which are “conscious organisms.”
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Chapter 18

T A X O N O M I E S

The stage has now been set for developing an heuristic taxonomy of systems which includes 

people and minds. It  is crucial to remember that these taxonomies are explicitly constructions by me 

to serve my needs and my perception o f the conceptual needs of our time. The taxonomies are not 

the reality they purport to map. They are conceptual instruments for exploring a phenomenal universe 

which is perhaps more extensive and richer than the universe perceived through other conceptual devices 

(e.g., the lenses of Cartesian dualism). To emphasize my nonattachment to one particular formulation, 
several taxonomic schemes are offered, although my preference for the final design is clearly indicated.

In Figure 17.4, I have defined five broad categories (natural domains) of systems, each category 

containing four levels o f related systems. These classes are:

Macrophysical Systems: Universe
Metagalaxy
Galaxy
Star

Social Systems: World
Nation
Organization
S-Group

Human Systems: Post-Modern
Modern
Bicameral
Autogenic

BiologicalSystems: B-Group
Organism
Organ
Cell

Microphysical Systems Molecule
Atom

' Particle
Quark

The five categories and 20 levels of concrete systems may be incorporated in a variety of more or 

less integrated designs. Perhaps the simplest, and least integrative, approach is to regard the taxonomy

!-
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as just a classification of relatively independent domains of scientific inquiry -  a list (i.e., above). This 

interpretation would conform to Simon’s (1973, p.11) concept of “ nearly-decomposable” systems. From 

any given systems level, Simon writes, there is some “ middle-frequency” range of relationships which 

primarily determine the behavior of systems at that level; there are limits of “ higher-” and “ lower- 

frequency” relationships (among subsystems and with suprasystems) beyond which the effects at a given 

level may be safely ignored. Thus there is an important sense in which biological systems may be studied 

while ignoring details of atomic structure on the one hand and the interaction with human systems on 

the other hand. Consequently, astronomical, social, psychological, biological, and physical sciences may 

be treated for many purposes as independent domains of concrete systems.

Each natural domain is primarily characterized by its own types of regularity (natural laws), and is 

more or less indirectly influenced by the laws of the other domains. For instance, laws of growth and 

decay are central to understanding biological phenomena, but atomic laws may be treated as constants 

and human laws may be considered irrelevant contingencies outside the range of biological recognition. 
Obviously, however, a contrasting perspective may be adopted: There are electromagnetic, chemical, 
and gravitational effects on biological systems; and the impact of symbol-based human culture on the 

bioplanet, and the vulnerability of virtually all other organisms to conscious intention, testifies to the 

very real effect that human systems may have on biological systems.

As a very practical matter, contemporary science is in fact organized as a loose network o f semi- 

autonomous disciplines with substantially different viewpoints, models, and methods. Systems theory 

may be interpreted to support that approach to science, and the planes of natural cleavage which re
present the “ quantum lim its"  of decomposability actually provide an explanation for why disciplines 

such as physics, biology, and psychology may be practiced as relatively independent conceptual feif- 
doms. We might call this approach “systemic reductionism.” Starting from this extreme of “de-connec- 

tion” between major systems types, I will suggest a series of models which develops a progressively more 

integrated pattern for the 5-category/20-level classification of concrete systems.

I have redrawn Laszlo’s framework of macro- and microhierarchies (see Figure 16.1) to incorpor

ate the levels of concrete systems listed above. The result is shown in Figure 18.1. This model is de
signed as three holonarchies — physical, living, and human. The physical is split between microphysical 

and macrophysical levels: The succession of physical levels may be seen as moving smoothly from 

molecules to stars, but between these levels the holonarchy of terrestrial living systems is articulated. 
Maintaining consistency with Miller’s (modified) taxonomy, living systems are regarded as progressing 

smoothly from organisms to B-groups to S-groups, organizations, and above. In the transition between 

B-groups and S-groups, however the holonarchy o f concrete human systems is elaborated to represent 

the stages of consciousness which are the prerequisite for the unfolding of human social systems.

The pyramid-model presented in Figure 18.1 can accomodate several different systemic in

terpretations. For example, the five sets of four levels can be considered practical cleavage points of 

natural phenomena which specify the major independent domains and subdomains o f science (“ systemic
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Post-modern
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Organ 

' Ce//_A

Molecule
Atom
Particle

Quark

reductionism”). A second interpretation includes the first, but also asserts the essential connection be
tween the micro- and macrophysical domains and the social and biological living domains. The efforts 

of Einstein and others to create a unified field theory o f relativity and quantum mechanics represents 

the contemporary conviction that the very large and the very small are essentially related. Similarly, 
Miller’s theory of living systems reflects the underlying belief among many systems theorists that there 

is an important continuity between biological and social behavior. Sociobiology (e.g., Wilson, 1975), 
from another perspective, is a very new and somewhat controversial discipline which is oriented pre
cisely to the presumed continuity between B-groups and human groups.

In the sense that a unified field theory of physical phenomena essentially bypasses the question of 
living systems, so a unified theory of living systems may be considered complete in its own terms yet 

essentially bypassing the question of conscious systems. Conscious systems stand outside of and may be 

considered separately from living systems just as living systems stand outside of and may be considered
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separately from physical systems. “To stand outside o f” refers to the two fundamental “quantum 

steps” in evolution: from matter to life and life to consciousness. This model, then, can be interpreted 

through just three categories: physical, living, and conscious. It  incorporates the MOH paradigm dis

cussed in Chapter 1. That is, physical, living, and human phenomena are essentially irreducible to one 

another and represent three different grades of complexity.

In Figure 18.2, the five classes of concrete systems are arranged to display a hypothesized com

mon pattern of relationships between the four levels of each domain. Miller s characterization of living 

systems as either totipotential or partipotential may be extended to all the hypothesized levels of con

crete systems. The chart is arranged such that the predominately totipotential systems are on the left 

side while the predominately partipotential systems are on the right. We can use Miller s taxonomy of 

living systems (biological and social) to illustrate this pattern.

Miller has clearly identified organizations (2) and organs (2) as analogously partipotential; both 

these types of systems, for example, delegate the reproductive processes to lower levels (S-group and cell 

respectively). By contrast, societies (3) and organisms (3) are archetypically totipotential. Separating the 

grolip level of system into two levels also makes the application of this distinction quite straightforward. 

B-groups (4) may be interpreted as partipotential since, for example, they are dependent upon organisms 

for reproduction. S-groups (1), by contrast, are self-reproductive and, indeed, are the reproductive sub

system for organizations. Since S-groups may also contain all the other critical subsystems (according 

to Miller), then they may be considered totipotential. And, finally, cells (1) are easily recognized as toti

potential while world  (4) social systems are clearly, at least now, definitely partipotential and dependent 

on the lower level of national systems for many critical processes.

Without an analysis of critical subprocesses such as Miller has conducted for living systems, the 

other concrete systems cannot be distributed on the self-sufficiency/dependency pattern with the same 

degree of authority as can the social and biological systems. However, the intuitive fit in the other do

mains seems remarkably good.

Modern (3) self-consciousness seems obviously totipotential by analogy to organisms and nations, 
which helps to anchor the pattern in the human domain. Jaynes has repeatedly stressed the fragility and 

instability of the bicameral mode of consciousness and the corresponding bicameral civilizations which 

collapsed so dramatically in the second millennium B.C. (and even more dramatically collapsed when 

Pizzaro met the Incas). It  was also in.the bicameral era that the sort o f specialization that Miller attri
butes to organizations originated. Relative to the concrete human system associated with the integrated 

“ | ” experience of modern consciousness, I suggest that the bicameral (2) level of awareness reflects a 

partipotential human system in the sense that organs and organizations are partipotential biological and 

social systems.

The apparent self-sufficiency of primitive hominids indicates that the autogenic (1) level o f human 

consciousness may be regarded as totipotential. in the sense that a cell and S-group represent, very simple 

totipotentiality in biological and social domains. And in the fourth stage, the achievement o f a post

modern, self/humanity, right/left consciousness may in fact be only achievable by an individual in a con-
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d o m a i n .

text where other individuals are also expanding their consciousness. An awareness of all people — as a 

whole, as a common mental experience -  may require that at least some other people be similarly 

aware. Hence, the post-modern humanitas (4) mind may be parti potential in the sense that world social 

systems and B-groups are partipotential yet comprehensive.

In the microphysical realm, atoms (3) easily correspond to organisms, self-consciousness, and 

nations as an integrated totipotential system. Molecules (4) and subatomic particles (2) bear a similar 

partipotential relationship to the atom that B-groups and organs do to an organism. A t the beginning of 
the microphysical holonarchy, quark (1) stands for the ultimate hypothesized “unit” o f physical reality 

-  e.g., a “ knot” in the spacetime field, corpuscle, condensation, chronon, etc. This would be a primitive 

totipotential physical system. The assignments o f the astronomical systems to this pattern may be con

sidered completely speculative.

A consequence of the toti/partipotential distinctions is that each system level is now matched 

with a specific system level in the other four domains. We are now starting to map the context of cross
level comparisons, and suggesting a matrix for the most fruitful analogies (cf. Rapoport, Chapter 2). 

Thus, for example, an analogy between an organization and organ may be much more useful and accu

rate than an analogy between an organization and organism. The stronger the match between levels be-
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comes, the more valuable a scheme such as this is for hypothesis generation in all domains, and for 

cross-level systems research in particular.

Within each domain, the system levels reflect a common pattern o f progressive complexification. 

Each class of concrete systems starts with some (1) prim itive unit, some most minimally self-sufficient 

system of the class type: spacetime condensations, cells, autogenic consciousness, S-groups, and stars 

respectively for atomic, biological, human, social, and astronomical systems.The second system in each 

domain reflects a (2) radical polarity  in its emergent form. Organs, for example, reflect dichotomies of 

male and female, birth and death. The bicameral mind is characterized by radical lateralization and self/ 

god distinctions. The leader/led polarity (e.g., employer/employee) may be typical of the organizational 

level o f social system, while complementary positive and negative charge may be emergent at the sub
atomic level. Possibly, galaxies have black hole/white hole or matter/anti-matter complementarities in 

their basic natures.

The third system in each domain is the system which displays the greatest degree of (3) individual 

integration within that class of systems: atoms, organisms, self-consciousness, nations, and (totally specu

latively) metagalaxies. The last system in each category represents a (4) collective integration of the in
dividuals of the level below, the integration being qualitatively “ looser" than the tight interconnected
ness of the third level. These collective systems are: molecules, B-groups, the post-modern mind, world 

social systems, and (also totally speculatively) the universe.

The fourfold pattern of development between levels in each domain of concrete systems can be 

expressed as follows: (1) primitive unity; (2) radical dichotomy; (3) individual integration; and (4) col

lective integration. Combined with the previously discussed pattern, it can be seen that systems types- 

(1) and (3) are totipotential and (2) and (4) are partipotential.

The totality of systems in each domain constitute what might be called an “omnipotential” sys

tem — the environment as a whole. That is, the planes of natural cleavage may be extended to distin
guish levels o f environments associated with the major classes of concrete systems; i.e., the totality of 
microphysical systems constitutes the physico-chemical environment, biological systems together com

prise the ecological environment, while psycho-cultural, socioeconomic, and astronomical environments 

are the omnipotential representations of human, social, and macrophysical systems respectively.

This first approach to the integration of conscious systems with concrete systems could be 

characterized as “conventional." I believe that the scheme as simply presented in Figure 18.1 could be 

generally acceptable to most scientists who even minimally accept the legitimacy of the systems view. 

Progressive elaborations of the pattern reflect incremental steps toward seeing the totality of concrete 

systems as one pattern. One may cease to accept my synthesis at any step and yet consider the pre
ceding model as a reasonable extension of the state-of-the-art in systems taxonomies. I would like to 

point especially to M iller’s theory of living systems which, suitably modified, establishes a very strong 

empirical basis for the two categories which flank consciousness in these models.
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THE PSYCHO-SOCIAL PARADIGM

The taxonomies presented so far solve the individual-social relationship by combining two con

ventional strategies. First, the sub-supra relationship between individual and social systems is main

tained; second, social systems arc conceived to be of the same degree o f complexity as biological sys

tems (i.e., both are “ living systems” ), while conscious human systems are o f a higher degree of com

plexity (the MOH paradigm). In this section, human individual/social relationships are conceived of as 

parallel and of the same order of complexity. It  is analogously conceived that there is a level-pattern 

of individual/collective systems at the biological order o f complexity.

I have defined evolution (in Chapter 10) as “a unitary process o f interacting complementary op

posites which generates a level structure.” Fraser’s complements of generative (resolution by emergence) 

and nomothetic (stabilization and lawfulness) tendencies provided the theoretical dynamic for the evo
lution of consciousness, while Laszlo’s complements o f positive and negative feedback characterize the 

theoretical underpinning for the evolution of concrete systems in general and Taylor’s evolution of 
sociocultural systems (Chapter 16) in particular. 1

Koestler’s complementarity of integrative and self-assertive tendencies, reflecting the part-whole 

holon structure, provides the basis for yet another expression of evolutionary complementarity: the 

interrelated but distinguishable evolutionary holonarchies o f individuals and collectives. It is my con
ception that the classes and levels of concrete systems may be reconceived to express this individual/ 

collective complementarity. Evolution, I believe, generates complementary level structures of: (a) in

dividual existents and (b) collective groupings of those existents.

The basic notion is quite straightforward: The emergence of each new form of system, each new 

type o f individual, is simultaneously heralding the eventual emergence of orderly patterns of relation
ships among those new types of systems. Collective (social) systems, then, are implicit in the emer

gence of a new type of individuality, but it will take some time before enough of the new types of 

individuals appear to subsequently coalesce into a distinctly new form of concrete collective system. 

This design recognizes the priority of, and the generative (“ upwardly” emergent) qualities o f the evo
lution of, individuality; the "delayed” levels of collective complexity generally reflect the nomothetic 

(“downwardly” stabilizing) qualities of evolution.

A match between individual and social systems has been made explicitly in Chapter 16 where 

the levels o f human consciousness have been correlated with the levels o f sociocultural evolution.
Towns and theocratic empires were related to bicameral awareness, while cities and nations correspon
ded to modern awareness. Autogenic consciousness was matched with the village level o f social order 

and it was suggested that S-groups originated in this period. In short, the hypothesized levels of emer
ging consciousness fit  reasonably well with both Taylor’s and Miller’s theories of social evolution.

The antecedents of my idea that there are parallel human evolutionary holonarchies are scattered 

throughout the book. Both Fraser and Bateson have cited as emphasizing the individual-environment 
relationship as the true unit o f evolution. My concept makes this notion more precise: For each emer-
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gent level o f  individuality, there is a complementary emergent level o f collectivity which is the immedi

ate environment o f the individuals o f that level.

Boulding has been cited (in Chapter 11) as suggesting that the human and sociocultural levels of 

organization might be regarded as parallel rather than assuming that the latter is above the former 

(which is the reasoning that he nevertheless followed in Figure 11.1). I am here treading ‘ the path not 
taken” by Boulding. A provocative remark by Koestler (1978) both illustrates the plausibility of my 

idea and its radical departure from conventional evolutionary approaches. Koestler writes that onto
geny and phylogeny, the development of the individual and the evolution of species, are the two grand 

hierarchies o f becoming” (p. 43). It  is my view that ontogeny evolves as well as develops; that is, the 

form of individuality has itself evolved through successive stages of complexity, and the development 

of an individual may recapitulate those evolutionary stages (e.g., MacLean’s concept of holonarchical 
brain development). Similarly, phylogeny (as the broadest expression of collectivity) not only evolves, 

but collective systems go through cycles o f development analogous to the birth, growth, maturity, and 

death o f individual systems (i.e., in the biological domain).

The core o f my argument is synthesized in the top diagram of Figure 18.3. Within the human do

main, the levels o f concrete individual systems and concrete social systems have already been discussed 

and matched. It  seems to me that the same pattern may be extended to the biological domain.

In general, the fourth level of the fourfold scheme presented in the first set o f taxonomies stands 

for a collectivity of integrated individuals. B-groups -  defined as groups of organisms -  may, however, 
be conceptualized as the collective complement of individual organism systems. Organs, the evolution

ary level of male and female, birth and death, may be matched with the basic polar social system -  the 

mating dyad. Dyads may be considered the immediate subsystems of B-groups rather than individuals. 

Cells are used to represent the most primitive levels of both the individual and collective holonarchies. 

In the latter case, the quality of self-replication is taken to symbolize the inherent social duality at the 

root of all life.

A t the other end o f the spectrum, I suggest that mammals may be regarded as the highest and 

limiting form of purely biological individuation, while mammal, and particularly primate, groups repre

sent the highest purely biological form o f social order. I have tentatively labeled this type of collectivity 

as a “ troop,” representing the multilevel holonarchies of primate organizations (dyads, bands, troops). 
This characterization is not altogether arbitrary. The sociobiologist Edmund Wilson (1975) has identified 

“four pinnacles o f social evolution: the colonial invertebrates, the social insects, the nonhuman mam

mals, and man” (p. 379). It is possible that further work in sociobiology will define levels of organic 

collectivity according to categories such as cell aggregates, colonies, casteSj and bands. The very concept 

of sociobiology, however, supports the notion that there are different levels and grades of social order 
within the biological domain, and that the form of collective organization is of parallel importance to 

the form of individual biological systems. Until a systems theory of the evolution of organic groups is 

developed, I shall use the following four terms as “ place-holders” for collective biological systems -
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self-replicating cell, dyad, B-group, and troop.

While the life-consciousness transition is still a crucial point of cleavage in this taxonomy, the 

connection between biological and human holonarchies seems considerably simplified. The transition 

from the highly developed mammal nervous system to the lateralized neocortex of the human level is 

a less abrupt step than from B-groups to the autogenic mind. Perhaps more importantly, the transition 

between concrete human systems and the superordinate social systems of the previous models is sub
stantially changed by the two-holonarchy design; highly developed primate social organization becomes 

the immediate predecessor collective system to the emergent village level of symbol-based human.groups.

In Taylor’s theory of sociocultural evolution, two sets of social systems (see column (k) and (I) in 

Figure 17.4) may be matched to the same pattern of level distinctions (lower diagram, Figure 18.3). 
While empires represent the most extensive forms of bicameral organization, towns (2) are the stabili

zing social system in bicameral societies. A town, a collective system, is the social unit of bicameral 

empires, not individual bicameral people. Similarly, a c ity  (3) is the local unit of modern nations and 

the emerging megalopolis (4) is possibly the local unit of the hypothesized world social system, a (pre
sumed) manifestation of emerging post-modern consciousness. A community (1) may be interpreted as 

the local subsystem of a village or S-group, although these.terms clearly overlap and indicate the rudi

mentary nature of this level o f social organization and the tendency for individual-collective distinc

tions to collapse.
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Taylor’s taxonomy can also be readily applied to the specifics of my own social image. I live in 

the Davis School (1) section of West Newton (2) which is part of the city o f Newton (3) in the mega

lopolis of Boston (4). The groups I tend to get involved in with my neighbors (1) ordinarily revolve 

around very basic social needs related to living “ right here;’’ e.g., food, child-bearing, child-rearing, learn

ing, p ro tec tion . The organization — town — level of social system is the level of working (2), while the 

city -  nation - level represents the responsibilities and privileges of being a citizen (3). Finally, in 

living near Boston, I am by extension connected through that megalopolis to the inchoate system of 
perhaps 50-100 other such regions in the world which constitute the planetary level o f social organiza

tion. To the extent that I am aware of my planetary rights and responsibilities, I am participating in 

the emerging global system as a world citizen (4).

In contrast to the concrete type of social system represented by the terms “ nation” and “city,” 

the term “citizen” refers to an abstracted system. Here, the fo.cus is on roles. These abstracted sys

tems — neighbor, worker, citizen, and world citizen — may be considered the mental complement of 
the corresponding types of concrete systems. Jimmy Carter, for example, was a worker in the organization 

which is the Executive Office of the President, is a citizen of the United States, a neighbor in Plains, 
Georgia, and is, sometimes, a world citizen. A better illustration, perhaps, of the emerging world citizen 

would be R. Buckminster Fuller who explicitly acknowledges the primacy of his planetary fealty. Inso

far as my larger mind includes the mental complement of social systems, I am hypothesizing that my 

social image of “being-in-the-world-with-others” is a multilevel construct o f roles such as being a neighbor, 

wage-earner, voter, and world citizen.

i

In a similarly suggestive vein, the remaining two columns of Figure 18.3 schematize examples of 

artifact and conceptual levels. To represent the levels of a stili-to-be-developed systems theory o f the 

evolution o f human artifacts, I have chosen terms which connote the historical period in which these 

types of material artifacts originated. For examples, tools (1) suggest the autogenic period of conscious

ness while wheels (2) represent an important bicameral technology. Machines (3), of course, correspond 

to modern (Newtonian) consciousness, while computers (4) stand for the electromagnetic/miniaturization 

leap in artifact forms in the 20th century. Symbols (1), language (2), and science (3) stand for the 

evolved stages of conceptual systems associated with the autogenic, bicameral, and modern levels of 

awareness respectively. General systems theory (4) stands for all those efforts to extend the contem

porary conceptual limits o f science to embrace the full spectrum of natural phenomena.

Combining the human individual and collective social systems with the artifact and conceptual sys
tems provides a further elaboration of the model of our larger mind. I suspect that an evolutionary 

theory which simultaneously develops all four aspects will disclose a wealth of systematic relationships 

between these types of human systems. Further, I suspect that all four types may be simultaneously 

developed as both concrete and abstracted systems. Individual and social systems have already been dis

cussed as being both concrete and abstracted. As for conceptual systems, symbols may be regarded in 

their abstract meaningful ness or in their concrete representations as marks, pictures, or codes; similarly, 
language and science may be considered as systems of abstracted relationships, or as written, spoken, 

or other tangibly representative concrete systems. Artifacts may exist as an abstracted plan, a “ blue

print,” or as a concrete realized system.
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A HOLONARCHY OF MINDS AND SYSTEMS

The key assum ption o f mind/system complementarity has been related to Miller’s distinction 

between abstracted and concrete systems (in Chapter 16). Specifically, it has been suggested that for 

each set of concrete systems there is at least one corresponding set of abstracted systems representing 

the mental complement of systemic organization. Such a matched set o f abstracted systems could serve 

to translate other abstracted systems into the paradigm of concrete systems.

Combining the abstracted/concrete system complementarity with the individual/collective evolu

tionary holonarchies produces the chart design shown in Figure 18.4. With a few exceptions, the spe

cifics of each category have been previously discussed. The first two columns, individual abstracted 

and concrete systems, essentially reproduces the scheme developed in Figure 17.3 (temporalities of 

awareness); The second two columns reproduce some of the specifics developed in the last subsection.

Among the exceptions, only one category is important to the central argument o f this theory 

the mental complement to collective biological systems. The terms chosen for this category are meant 
to suggest the reflections of these levels in our contemporary experience. Thus the mental complement 

of the concrete mating dyad is the abstracted system of couple relationships. Similarly, family relation

ships represent the most significant type of B-groups above the dyad in modern social experience, and 

the extended family of kinship relations represents the most complex but nevertheless limiting type of 
social system based on purely biological qualities. I have chosen the experience of “ being alone” to re
present the primordial diffuse state of sociability in analogy to using the self-replicating cell as the fun

damental unit of concrete social systems. One can only be alone in an implicit social context. As a 

class, this illustrative set of abstracted collective biological systems meshes with the superordinate class 

of comparable human systems (i.e., kinship to neighbor relations).

In the micro- and macrophysical domains, the level assignments and overall fit to the pattern are 

arbitrary beyond some obvious arrangements which the terms themselves suggest. In specifying individ

ual and collective concrete astronomical systems, Shapley’s eight levels (see column (e) in Figure 17.4) 
were simply redistributed according to the singular/plural terminology. Thus, for example, stars repre

sent individual systems while star clusters represent collective systems of the same level; similarly, 

galaxies are singular while galaxy clusters represent collective astronomical organization at that level. 

According to the key hypothesis o f complementarity, I presume that there are mental complements to 

astronomical systems but I am not prepared to say what these abstracted properties might be like, so 

these categories are left blank.

A t the microphysical level, my reticence to extend speculation lies in not suggesting categories of 

atomic collectivity. Molecules, for instance, may well represent the concrete collective complement to 

atoms, and there may be collective relationships between subatomic particles. Flowever, prudence sug
gests sticking with the almost universally agreed upon microphysical levels and treating them as represen

tatives of concrete individual systems. Fraser’s and Boulding’s theories, however, do support the reason
able extension of individual mental complements to microphysical levels. .
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Figure 18.4 may be interpreted according to the same basic simplification suggested for the 

schemes presented at the beginning of the chapter. That is, each of the 12 filled-in categories o f the 

chart may be considered relatively independent domains o f scientific inquiry. Cleavages of natural levels 

and the abstracted/concrete and individual/collective complements provide limits of “ near-decomposabil- 

ity” between classes of natural phenomena. Thus, the table may be used to classify natural disciplines 

and subdisciplines without subscribing to the larger systemic context implied by the table as a whole.

It is important to note that this interpretation is possible, since it describes the contemporary practice 

of compartmentalized science, and systems theory purports to include all approaches.

The chart of minds and systems presents a design which reflects Laszlo’s reasoning concerning 

macro- and microhierarchies. Both atomic and astronomical systems had at least a 10 billion year his
tory of evolution before the earth was born and their laws are for the most part quite independent of 

terrestrial conditions (i.e., the principle o f relativity). The biological and human levels, however, toge-
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ther constitute a microhierarchy o f terrestrial evolution. Assuming the essential continuity between 

macro- and microphysical systems, this chart incorporates the MOH paradigm as did the earlier 

schemes.

Each of the system classes retains the fourfold pattern discussed earlier, with one change in inter

pretation. :The first three levels of each category may still be interpreted as variants of: (1) primitive 

unity; (2) radical polarity; and (3) individual integration. The final system type has been previously de

fined as “collective integration” but subsequently has been expanded into the elements of the comple
mentary collective holonarchy. In the present scheme, type (4) represents “ limits o f integration and 

transformation." Mammals, for instance, represent the limits of purely biological strategies o f evolution 

and are the transitional type o f system which overlaps with the emergent human domain and the auto
genic neocortex. Similarly, primate groups are the pinnacle of purely biological collectivities and are 

probably the primary template for the most rudimentary level of symbol-based human groups.

Insofar as the first two columns incorporate the evolutionary pattern developed earlier (i.e.,
Figure 17.3), the chart also by implication includes the hypothesized cycle of emergence and reflects 

the full range of human systems concepts. In particular, the chart.reflects a multi-dimensional elabo

ration of the fundamental principles of complementary process and level structure.

In one respect, however, this summary design does contain a new complexification, a new type 

of “ quantum leap” in evolution which must be added to the matter-life and life-consciousness trans
itions. The latter two points o f natural cleavage are identical to the distinctions made in all the pre

vious taxonomies. However, in stepping from the human domain of consciousness to the astronomical 

domain of matter, a new type of transitional relationship is postulated: from consciousness to matter.

Although this adds a third “ mystery”  region o f evolutionary transition, the matter-consciousness 

duality has an ancient lineage and it  continues to be a central dynamic o f contemporary speculation.

For example, Capra (1975) explicitly links meditative concepts of awareness with a modern physicist’s 

concept of material reality. Itzhak Bentov’s (1977) study on the “ mechanics of consciousness” is an 

integration of ancient esoteric tradition, subjective experience, and modern physics which asserts an 

underlying mind/matter unity. From yet another perspective, the inherent logic o f the space program 

implies that there is a potential plane of integration between consciousness and astronomical systems, 

as Sagan’s (1977, p. 246) greeting to other worlds on a Pioneer probe illustrates.

It  is a basic systems concept that higher levels of complexity include the regularities of the lower 
levels of complexity. In this respect, the entire chart of Figure 18.4 (except the astronomical domain) 

may be interpreted as a matrix for human science. Individual human systems include all the complex
ities of biological and microphysical systems, and the significant emergent properties o f each level con

tinue to be reflected at subsequent levels, albeit through some sequence of transformation.

As an illustrative case, sex in its simplest and most primordial form (2) represents an almost 
mechanical process of “ f it” between complementary reproductive organs. The mating and breeding in

stincts o f more complex organisms (3) represent a further complexification of sex, and the emotions of
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plexity to it that we attribute to our mental life.

The individual/collective complementarity makes explicit von Bertalanffy’s remark that the three 

levels of science are about “ physical nature; organisms; and human behavior, individual and social” 

(Chapter 1). It  fleshes out Boulding’s hint that the human individual and social collective might be 

parallel levels of organization (Chapter 11). It  supports Merleau-Ponty’s contention that matter, life, 

and consciousness reflect progressive individualization (Chapter 2). It  elaborates upon Bateson’s oft- 
quoted concept that it is the “ individual plus environment” which evolves (Chapter 9).

My taxonomic contributions are summarized in the table o f abstracted/concrete and individual/, 

collective minds and systems. This table may also stand for my theory as a whole, as a taxonomy for 

the many domains of human science — perhaps even including the astronomical realm if we are willing 

to conceive of awareness on a scale vastly greater than our own. The taxonomy reflects the fulfillment 

of both “systemic” and “ humanistic” world views in a new paradigm for our time.
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EPILOGUE

%
E M E R G E N T  T A O

In ancient times the holy sages made the Book of Changes thus:

They invented the yarrow-stalk oracle in order to lend aid in a mysterious way 
to the light o f the gods. To heaven they assigned the number three and to 
earth the number two; from these they computed the other numbers.

They contemplated the changes in the dark and the light and established the 
hexagrams in accordance with them. They brought about movements in the 
firm and the yielding, and thus produced the individual lines.

They put themselves in accord with tao and its power, and in conformity 
with this laid down the order of what is right. By thinking through the order of 
their nature to the deepest core, they arrived at an understanding o f fate.
(1 Ching, “The Eighth Wing” ; Wilhelm, 1968, p. 262)

The Book o f Changes, or I Ching, represents thought which: spans the history of consciousness. 
According to Richard Wilhelm’s (1968) discussion of the Chinese literature, the primordial source of 

the I Ching is said to be Fu Hsi, “a legendary figure representing the era of hunting and fishing and of 

the invention o f cooking” (p. Iviii). That is, Fu Hsi represents the wisdom of the autogenic era, o f the 

culture which discovered fire, the Neanderthal heritage of all modern sapiens. To the bicameral authors 

who composed, recited, and ultimately wrote down The Book of Changes, the wisdom was already an

cient.

The two earliest extant versions of the I Ching date from the third and second millennium B.C. 

respectively, which, I presume, roughly marks the beginning of literacy in China. Wilhelm makes the 

extremely interesting observation that these earliest bicameral versions of eight hexagrams had a differ

ent order than the modern version; one began with the hexagram “ Ken, Keeping Still” and the other 

with “ K’un, The Receptive,” both female symbols (in the “ Primal Arrangement” of Fu Hsi; cf. p. 275). 

The present order o f 64 hexagrams begins with the male principle “Ch’ien, The Creative” (the “ father”), 
has transformed “ Ken” into a male principle (the “youngest son”), and places “ K’un" (the “ mother”) 

at the end of the order. This pattern was established either by King Wen, progenitor o f the Chou dynas

ty (1150-249 B.C.), or during the time o f Lao-tse (5th century B.C.) and Confucius (551479  B.C.) — 

the period of transition to modern consciousness.

Wilhelm describes two currents in the historical utilization of the I Ching, one being its use as an 

oracle and the other as a book of wisdom. From the first millennium B.C. to about 220 A.D., the an-
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.ent text served as a book o f divination and magic, mirroring, perhaps, a transition between bicameral 
and modern consciousness m the East comparable to the divination and oracles of the West In the 

modern era, the book has served as a source of wisdom, as an archaic text of spiritual authorization, 
as a portal to the primal roots of universal principles in being human.

I have called my theory "Holonomy” because it incorporated the ideas of levels and complements 

The IC h jng , a very ancient guide, is a doctrine o f process, o f relations, of change. It is a doctrine of 
evels and complements. The levels are heaven, human, and earth; the complements are principles of

irm an yielding, light and dark. All is change, yet there is permanence, too, in “ the immutable, eternal 
law at work in all change.”

i!ihtSheamanvthT h ^  > f  the C0Urs,e o f thin§s’ the Principle o f the one
in the many. That it may become manifest, a decision, a postulate is neces-

e S ^ S i c h i  an?nnK P0StU,f te is the "§reat Primal beginning” of all that exists, t_ai chi — in its original meaning, the “ridgepole.” ’. . .t ’ai chi fcame to

! T  r( T “ ) 6V U' e C'rCle divided the !l2iu  and the dark, yang and

The ridgepole s y m b o lic  the line o f the roof, thtr, separating hea.en from earth. As a line the 

ndgepole ,s unity, yet ,t generates duality -  "above and below, a right and left, front and back -  in a 

word the world of opposites” (p. I,). Later, during the turbulent transition period of the first millen
nium B.C, the doctrine and cult o f opposites -  yin and yang, male and female -  became the central 

theme ,n the oracular use o f the book. Thus the notion of tao and the complements of yin and yang 

are transitional elaborations on the primordial vision o f the I Ching. They have been encompassed in

e symbol o f the great primal beginning," the entwined tear-drops: The essential thought o f unknown 
millennia compressed to a single image.

svm hoM 3 7 br  ° f  Chan8t ’ ^  t0° ’ maV Change'- T °  C° mpreSS mV * ° USht 0f W  to a single 
symbol, I offer Emergent Tao, shown in Figure 19.1. This symbol extends the traditional t ’ai chi •
symbol of the circle with a ridgepole dividing the complements o f yin and yang. I have added the spiral
curves between the outer circle and the two inner circle, With these lines, the symbol clearly e x p ie s
emergence and levels: the circle o f the whole (n) and the “ higher” (n+ 1) and "lower” (n-1) smaller cir-

cles/levels. Emergent tao expresses the essence o f Holonomy: complements, levels, and unitary process.

Jung wrote the introduction to Wilhelm’s translation of the I Ching by casting an oracle and using 

resu ts to shape his commentary. I concluded my original development o f Ho.onomy with an oracle 

asked the oracle the following question: “ What is. the image of emergent tao?” So-it is that chance led 

e o the hexagram Ta Chung, The Power of the Great.” “The hexagram points to a time when inner 
worth mounts w.th great force and comes to power. . .That is truly great power which does not de-

jTist^ce”6('n'  1SS)6' 6 f° rCe bUt remainS inWard'y Unit6d WitH thC fundamental Princi'P|es o f  right and of

THE IMAGE

Thunder in heaven above;
The image of THE POWER OF THE GREAT
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F I G U R E  1 9 .1  E m e r g e n t  T a o .  A n  im a g e  o f  t h e  t w o  b a s i c  m e t a p a t t e r n s  o f  H o l o n o m y :  
C o m p l e m e n t s  ( y i n / y a n g )  a n d  l e v e l s  ( l a r g e  a n d  s m a l l  c i r c l e s  c o n n e c t e d  t h r o u g h  s p i r a l  
l o o p s ) .

Thus the superior man does not tread upon paths 
That do not accord with established order.

Thunder mounts upward in Spring, the image of emergence in accord with the established order of 

evolution.

The change lines in the oracle then led me to the hexagram “Ta Ch’u, The Taming Power o f the 

Great.” This hexagram is made up of the trigrams “ Ken, Keeping Still,” and “Ch’ien, The Creative,” a 

symbolic unity of the shift from bicameral to modern interpretations of the The Book of Changes, 

pointing, perhaps, to a contemporary shift from rational to humanitas consciousness.

THE IMAGE
Heaven within the mountain:
The image of THE TAM ING POWER OF THE GREAT.
Thus the superior man acquaints himself with many sayings of antiquity.
And many deeds of the past,
In order to strengthen his character thereby.
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Wilhelm comments:

Heaven within the mountain points to hidden treasures. In the words and 
deeds of the past there lies hidden a treasure that men may use to strengthen 
and elevate their own characters. The way to study the past is not to confine 
oneself to mere knowledge o f history but, through application o f this know
ledge, to give actuality to the past. (p. 105) j

And to give actuality to the future.
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