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ABSTRACT 
 
 

REINVENTING NATURE:  
SCIENCE NARRATIVES AS MYTHS FOR AN ENDANGERED PLANET 

 
 
 

by William John Grassie 
 

Doctor of Philosophy 
 

Temple University, 1994 
 
 
 
 

Main Advisor: Dr. John Raines 
 

  This dissertation is a philosophical and ethical inquiry into the possibilities 

of a mythological treatment of the modern scientific cosmology in light of global 

environmental crises.   

 I develop a method for this project by examining science as a 

philosophical and moral problem following the critiques of empiricism by  Hilary 

Putnam and Thomas Kuhn, and then turning to radical deconstructions of 

science by  Sandra Harding, Cornel West, and others.   

 This discussion sets the stage for a shift to a hermeneutical approach to 

the sciences which I develop with the help of Paul Ricoeur.  The dynamics of 

interpretation are extended in ways that illuminate the impact of metaphors, 

models and paradigm shifts on the content and culture of science.  This social-

biophysical hermeneutics better accounts for the actual phenomena of science, 

nature, and society, and provides pragmatic and productive possibilities for 
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mythically "reinventing nature" as a way to reinvent human thought and behavior 

in this moment of evolutionary crisis. 

 I then explore in The Universe Story  by  Thomas Berry and Brian 

Swimme as an example of a new mythological approach to modern science.    

The authors "read" the scientific cosmology  as a value-laden natural history 

which present humans with guidance at a moment of crisis in evolution.  The 

three-fold Cosmogenetic Principle of differentiation, autopoiesis, and communion 

becomes a description of all phenomena at all moments in the evolutionary epic 

and a prescription for human adaptation strategies at the end of the Cenozoic 

era. 

 I then reassess this discussion with the help of Donna Haraway on the 

basis of a radical postmodern hermeneutics that looks with suspicion on "one-

true stories" as counter to emancipatory struggles.  Haraway helps to more 

deeply ground this project within the power-charged dynamics of a hermeneutical 

conversation between human and nonhuman agents. 

 I conclude with a hermeneutical conversation as a model for human-

nature thought and behavior that promotes an environmental ethics and inspires 

an eco-justice movement of voluntary simplicity.  This remythologization of 

science offers theoretical and motivational models for reinventing nature and 

ourselves in a mutually enhancing and sustainable manner.   
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CHAPTER ONE 
INTRODUCTION: WHY "REINVENT NATURE" 

 
 

. . . [T]he invention and reinvention of nature [is] perhaps the most central 
arena of hope, oppression, and contestation for inhabitants of the planet 
earth in our times (Donna Haraway, 1991, 1.) 

 

 

1. The End of the Cenozoic: A Mythic Crisis in Evolution 

 Humanity1, in the late twentieth century at the end of the Cenozoic era2, is 

in a state of crisis with nature and itself.  The origins of this evolutionary and 

societal crisis are complex and multifaceted, but surely a significant component is 

in the incredible power that science and technology have proffered to humans.   

Homo sapiens, this most recent addition to the evolutionary saga of our planet, 

                                            
1 The use of the term "humanity" is not meant to imply a simple unity of character, 
history, culture, or socio-economic status.  It is my contention, however, that 
humans have a species identity which is becoming an increasingly important 
category for analysis for contemporary problems.  While trying to say something 
meaningful about our species identity within an evolutionary drama, however, I 
endeavor not to obscure significant differentiations and problematic power 
disparities that occur intraspecies. 
2 The Cenozoic Era is the last 67 million year period in evolutionary history since 
the mass extinction of the dinosaurs.  I will argue that this paleontological 
chronotope is a significant time-scale for understanding contemporary political 
and economic problems.  See chapter four in which I discuss Thomas Berry and 
Brian Swimme's The Universe Story, which makes this argument about human 
and natural histories. 
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have multiplied in numbers, desires, and abilities.  Science and technology have 

provided the means for an exponential  growth in human population and 

consumption patterns in this century.  Humans have already significantly altered 

every bioregional ecosystem3 on the planet and ominously altered the chemical 

compositions of the atmosphere and biosphere as a whole.4  The notion of 

reinventing nature is therefore a very literal description of what has indeed 

already happened.  The reality and prospects of biogenetic technologies5 make 

this notion even more transparent.  The practical problems created by these 

exponential growth patterns are enormous, as "we" face the prospects of a 

collapse in environmental and economic systems in the coming decades.6 
                                            
3 Bioregion is a relatively new concept, through which the Earth is divided into 
ecosystemically related regions based on flora, fauna, hydrological, climatic, and 
geological characteristics.  This author lives in the Piedmont area, signifying the 
kind of plants and animals found here, of the Mid-Atlantic States of the United 
States of America.  More specifically, I reside in the Brandywine River Watershed 
which feeds into the Delaware Bay and am only a few miles from the Octoraro 
Creek which feeds into the Susquehanna River and the Chesapeake Bay.  
Watersheds are often viewed as significant bioregional demarcations. 
   Bioregionalism has become an organizing concept for some environmentalists, 
who envision redrawing political boundaries to reflect these significant bioregional 
divisions.  See Kirkpatrick Sale (1985), Dwellers in the Land: The Bioregional 
Vision, San Francisco: Sierra. 
4  An analysis of these destructive patterns in human habitation is presented in 
chapter six, section one of this dissertation. 
5 Biogenetic technologies enable scientists and industry to splice genetic coding 
from different DNA molecules of different species, thereby literally inventing new 
species of life. OncoMouse™, for instance, is the name of a mouse/human 
female genetically spliced species developed by a DuPont Merck joint venture for 
use in laboratory research on breast cancer.  See  Donna Haraway (1993 
manuscript), "Modest Witness@ Second Millennium" for a discussion of 
OncoMouse™.  For a critical discussion of biogenetic from an environmentalist, 
see Bill McKibben (1989), The End of Nature, New York: Anchor Books, 161-
170. 
6 The problem of a universalizing "we," as in the "humanity" of the first sentence 
of this dissertation, is taken up again here by the use of the first-person plural in 
quotations.  For a significant number of Homo sapiens presently alive on this 
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 Humans, in different ages and different cultures, have defined their cultural 

systems in relationship to nature.  Creating cosmologies, telling stories about 

nature, has been part of our human response to the problematics of belonging 

within nature and society.  Cultural systems are also changing and evolving in 

the context of power struggles within and between cultures and their 

environments.  So reinventing nature through myth and cosmology has also been 

part of our cultural toolbox7 for reinventing ourselves and society.  This process is 

paradigmatically clear in the social construction of gender difference based on 

sexual differentiation of our species and other sexual species.8  What counts as 

                                                                                                                                  
planet, the collapse has already happened.  This dissertation is addressed to 
myself and others, who find themselves in a position of economic, political, and 
social privilege, as "we" seek ways  to orient ourselves ethically and 
pragmatically to the mounting suffering and death in our world.  See chapter six 
for a further discussion of this problem. 
7 The use of the term "cultural toolbox" is not meant to privilege culture over other 
causal factors.  For instance, the notion of base and superstructure from Marxist 
discourse, which sees culture as derivative from the economic-material structure 
of a society, will be considered in chapter three of this dissertation with the help 
of Paul Ricoeur.  Ricoeur will help me to explicate what I mean by culture, the 
importance of myth and cosmology, and its relationship to nonhuman and human 
patterns of existence.  This is an anthropological conception of culture, as in 
Random House (1987), Dictionary of the English Language, Unabridged, New 
York: Random House, "6. Anthropol. the sum total of ways of living built up by a 
group of human beings and transmitted from one generation to another." 
8 I will explore the sex/gender dynamic as a paradigm for nature/human 
dynamics in chapter five with the help of Donna Haraway.  Haraway (1989, 1990) 
argues, for instance, that primate behavioral studies have been used to justify 
seeing "normal" human female behavior as "submissive"  and oriented towards 
"trading" sexual favors with dominant males as a way of gaining relative 
advantages.  A naturalized notion of "normal" also underlies much of social 
discourse in opposition to homosexuality.  See for instance, Beverly Wildung 
Harrison (1985), "Sexuality and Social Policy" and "Misogyny and Homophobia" 
in Making the Connections, Boston: Beacon Press. 
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"natural" within a cultural system is also what counts as the norm for human 

thought and behavior.9 

 So science10, as that mode of discourse within modernity which describes 

what counts as "natural," also functions to create a normative context for human 

thought and behavior within our culture.  This view of science as a cultural value 

system will be foreign to most scientists and philosophers of science, who will 

argue that the insights of physics, chemistry, biology, and medicine are culturally 

independent.  Science is seen as a privileged method of insight which is devoid 

of prejudices and values, and potentially universally true as descriptions of 

phenomena.  Science is apolitical, acultural, asexual, and so forth.11  Subjective 

prejudices may corrupt the human sciences, but they are largely irrelevant to the 

biophysical sciences, which provide a method to grasp the phenomenon in and 

of itself.12 
                                            
9 Much of chapter two and three of this dissertation will develop this argument.  I 
will maintain that all descriptive statements are also normative in their effect. 
10 In chapter two, I will attempt to specify what science is.  For now, I would invite 
my reader to adopt the standard Western academic disciplinary schematic of 
physics, chemistry, and biology (as the biophysical or "hard" sciences,) and 
sociology, psychology, economics, anthropology (the social or "soft" sciences.) 
Random House (1987), Dictionary of the English Language: Unabridged, New 
York: Random House, defines "science" as: 

1. a branch of knowledge or study dealing with a body of facts or truths 
systematically arranged and showing the operation of general laws: the 
mathematical sciences. 2. systematic knowledge of the physical or material 
world gained through observation and experimentation. 3. any of the 
branches of natural or physical science. 4. systematized knowledge in 
general. 5. knowledge, as of facts or principles; knowledge gained by 
systematic study. . . 

11 In chapter two I examine Moritz Schlick and Karl Popper as representative of 
this view of the sciences. 
12  The hierarchical ranking of the "hard" versus "soft" sciences is a common 
schema in which physics and chemistry are seen as a paradigm for the other 
sciences.  Sandra Harding (1986), The Science Question in Feminism, Ithica: 
Cornell University Press, addresses this issue. 
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 There is, however, a great problem in defining what this scientific method 

really is.  Experimentation based on hypotheses that are then either confirmed, 

challenged, or modified is tautologically synonymous with the theory of natural 

selection within evolution.13  What work succeeds, and what doesn't work is 

discarded or changed.  Nature is infinitely prolific in its experimentations. The 

scientific method is descriptive of all "learning" processes, human and 

nonhuman.14  Even within the realm of religion and superstition,15 people begin 

with a set of assumptions or theories, which are then tested experientially in life 

and are either confirmed, challenged, or modified.  While it seems extreme to 

collapse science with all forms of nonscience, it is extremely difficult to 

philosophically demarcate any boundary. 

                                            
13  This point is made by Kevin Kelly (1992), Deep Evolution: The Emergence of 
Postdarwinism, in Whole Earth Review 76 (Fall):4-20.  The tautological nature of 
Darwin's theory of the survival of the fittest has been a point of contention among 
philosophers of science for some time because of the logical circularity of the 
hypothesis and its non-falsifiability.  For this reason, Karl Popper rejected Natural 
Selection as a scientific statement, though he held it for plausible and probably 
true.  Popper then offers his own "survival of the fittest" theory of the evolution of 
scientific knowledge, but failed to note the same logical circularity.  For a general 
discussion of issues in the philosophy of biology, see Philip Gasper (1991), "The 
Philosophy of Biology", in The Philosophy of Science, Richard Boyd, et al., 
Cambridge: MIT Press.  The problem of the self-referential circularity of all 
interpretations and theories will be addressed in chapter three and five of this 
dissertation with the help of Ricoeur and Haraway. 
14 Even simple bacteria display a capacity to "experiment" with their environment 
and "learn" behavior based on the success and failure of those "experiments."  
Berry and Swimme, as I will examine in chapter four, make this argument and 
extend it into the realm of the inanimate as well. 
15 In the historical development of science since the Enlightenment, science 
came to define itself in opposition to religion and superstition.  A major concern 
within the philosophy of science is how to clearly demarcate science from non-
science.  See chapter two of this dissertation. 
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 Defining modern science as a cultural system is extremely problematic, 

but this is what I propose to do in this dissertation.16  If science is a cultural 

system, then like other cultural systems, it is multifaceted, complex, and 

conflicted.  Indeed, even to use the word "science" in the singular is problematic,  

because what I can point to are many sciences and sub-sciences, which often 

have little in common with one another.  In this dissertation, I alternate between 

plural and singular designations of science.   

 Another problem in defining science as a cultural system is that we in the 

West tend to exclude pre-modern and non-Western sciences from our 

understanding of what science is, even though the modern Western sciences are 

profoundly indebted to these predecessors and contemporaries.  The myth of the 

radical epistemological break of the Enlightenment animates much of Western 

science's self-definition.17  In this dissertation, unless otherwise noted, I use the 

term science, with or without the "modern" modifier, to designate the post-

Enlightenment phenomena in historically European knowledge systems which 

have now been exported to the entire globe.    

 We may further distinguish between science and scientists.  Science as a 

cultural system may be loosely connected though not unrelated to the actual 

                                            
16 In defining science as a cultural system, I will also have to give some kind of 
definition of culture.  Here again, I draw heavily on Paul Ricoeur's work in chapter 
three, but also that of Thomas Kuhn and numerous Post-Kuhnians in chapter 
two.  For starters, see Clifford Geertz (1973), The Interpretation of Cultures, New 
York: Basic Books, and Sherry Ortner (1986) "Theories in Anthropology Since the 
Sixties," in Comparative Studies in Society and History 26 (1986): 126-166.  See 
also Lynn Hunt (1989), The New Cultural History, Berkeley: University of 
California Press. 
17 For an excellent collection of essays which explore the Non-European sources 
for the European sciences and the cultural biases of Western science, see 
Sandra Harding, ed. (1993) The "Racial" Economy of Science: Toward a 
Democratic Future, Bloomington: Indiana University Press. 
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practices and beliefs of individual scientists.  The culture of science is a defining 

characteristic of modernity and can thus also be as much a component of the 

non-professional's worldview.18   And to add another layer of complexity, 

"science" can also refer to the objects of science.  Our theories, models, 

observations, manipulations, and predictions of the causal relationships and 

patterns in natural phenomena can also be designated by the term "science."  

This "content" of science, independent of the humans that produce it, may also 

be loosely linked to the "culture" of science.  In actual practice, it will be difficult to 

negotiate this boundary between the content and culture of science.19 

 So there are some difficult philosophical problems that I try to address 

throughout this dissertation about the "nature" of nature and the "nature" of 

human efforts to understand nature.20  There are difficult practical questions, 

however, that also animate this inquiry, because science is both technologically 

and culturally part of environmental and economic crises that we face in the late 

twentieth century at the end of the Cenozoic era.  On the one hand, science 

gives us the statistical bases for understanding global systems breakdown.  
                                            
18 W.T. Stace (1952), Religion and the Modern Mind, Philadelphia: Lippencott, 
develops a typology of modernity as scientific thinking.  Stace contrasts this the 
scientific or modern worldview with the Mediaeval or religious worldview.  He 
ends by postulating a theory of mysticism as a separate but valid source of 
knowledge.  This book is an excellent introductory text.  As an undergraduate, 
Stace's Neo-Kantian division of science and mysticism as separately valid ways 
of orienting ourselves to the world deeply influenced me by legitimating my 
nascent interest in religious studies and ethics.  In this dissertation, however, I 
will problematize that distinction between science and religion.  I acknowledge as 
well at this time my debt to Steven Rockefeller, Professor of Religion at 
Middlebury College, whose classes so profoundly influenced my professional, 
intellectual, and personal development. 
19 See chapter two, sections five through eight for a detailed discussion of this 
point. 
20 "Nature" is also a problematic term in this discourse and will be addressed 
throughout this dissertation.   
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Indeed, scientists as a professional group are perhaps the most vocal in warning 

humans of the dangers we face and the need for a radical restructuring of society 

to avert those dangers.21  On the other hand, science has provided both 

destructive technological powers and part of the ideological rationale for treating 

nature as mere resource to be manipulated for human gratification.22  By reifying 

a radical division between the agency of the rational human as subject and the 

inert passivity of nature as object, science tells a story about meanings and 

values as the sole property of humans, at least certain humans.  The emphasis 

on manipulation, control, prediction, power, and singular rationality are also 

important elements of the scientific culture, which normatively and relationally 

orient all human thought and behavior towards nature and society.   If for nothing 

else, the presentation of "value-freedom" as a good in itself must be seen within 

a multicultural context as a peculiar value orientation.23 

 It is possible, at this point, to use the word "ideology" as synonymous with 

culture in this discussion of science.24  When we think of science as an 

ideological system, we tend to see the designation of ideological as pejorative.  

Ideologies, in this view, are distortions of real life through an a priori  

commitment.  As we will explore below, no human knowledge system operates 

                                            
21 This point will be addressed in chapter six, section one.   
22 This point is addressed in chapter two, section seven; in chapter four, five, and 
six. 
23 Sandra Harding (1993), "Is Science Multicultural?: Challenges, Resources, 
Opportunities, Uncertainties," Manuscript to appear in Multiculturalism: A Reader, 
edited by David Theo Goldberg, London: Blackwell, makes this last point. 
24 Clifford Geertz (1973), The Interpretation of Cultures, New York: Basic Books, 
193- 233, makes this move in a chapter entitled "Ideology as a Cultural System."  
Paul Ricoeur follows Geertz in making this move.  See chapter three, sections 
eight, nine, and ten, for a functional consideration of ideology. 
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without such a priori  judgments.25  In the view of this dissertation to be 

ideological is unavoidable, potentially positive, as well as potentially distortive of 

perceptions of reality.  Ideology does not necessarily mean falsehood, because 

there are no perspectives outside of our finite human situations which we can 

adopt, except through acts of imagination and fancy.26   

 So science projects a value system onto natural phenomena which orients 

both perceptions and norms in our relationships with nature and other humans.27  

The purpose of this dissertation is not so much to continue this important 

deconstruction and critique of these perceptual and behavioral norms within 

scientific culture, but to reconstruct28 science as part of a cultural-evolutionary 

transformation29 in human behavior and thought.  As I will discuss in the chapters 

which follow, there is an extensive literature which deconstructs the ideological 

                                            
25 This point becomes clear in Ricoeur's explication of the hermeneutical dynamic 
in chapter three of this dissertation, but is also made by Hilary Putnam and 
Thomas Kuhn in chapter two. 
26  Again I would refer my readers to discussions of the finitude of human 
perspectives and the importance of imagination, metaphoric innovations, 
paradigm shifts, and utopic critiques in the body of this dissertation.  Chapter 
three on my extension of Ricoeur's indirect realism into the realm of the 
biophysical sciences and chapter five on Donna Haraway's notion of situated 
knowledges will be particularly helpful, though Berry and Swimme also make this 
point as I will explore in chapter four. 
27 The literature that argues this point is enormous and will be reviewed briefly in 
chapter two, section seven. 
28 This distinction between deconstruct/reconstruct is problematic, as both moves 
imply the other in orienting oneself towards a problem.  Laura Levitt, Religion 
Department, Temple University, made this point in reviewing earlier drafts of this 
dissertation.  Ricoeur implies a similar dynamic between ideology, the critique of 
ideology, and utopia, which I review in chapter three, sections nine and ten.  I 
believe that the reconstructive emphases of a particular project derives from a 
future-orientation towards possibilities, what-could-be, rather than the 
deconstructive critique of what-is or what-has-been in the present or past. 
29 Berry and Swimme will argue that culture functions as an encoding system 
analogous to genetic encoding within evolution.  See chapter four, section seven. 
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distortions of science.  These demythologizations of science beg the practical 

question: is it possible to remythologize30 science and how?   

 I maintain that the search for fundamental social transformation of the 

contemporary world must address this mythic dimension of scientific culture.31  If 

humans are to effect the kind of dramatic changes that seem to be required by 

this environmental and economic crisis, then the meta-symbolic influences of 

foundational myths that guide, structure, and motivate human thought and 

behavior must be addressed as part of a social change strategy.32  How do 

myths work to structure life?  How are myths made and reinterpreted?  How does 

one distinguish between a "functional" or "healthy" myth and one that is 
                                            
30 The terms demythologize/remythologize are used in parallel analogy to 
deconstruct/reconstruct.  In chapter three, four, and five, I will further explicate 
the meaning of myth in this discourse.  My contention is that myth is a narrative 
genre that expresses higher order symbolizations or meaning structures for 
individuals and groups.  Myth functions analogous to ruling - metaphor, 
theoretical models, and paradigms within culture and science. 
31 This insight arises in part from my ten years of professional social change work 
with organizations that dealt with problems of war and peace, disarmament, 
environmental problems, racism, economic justice, and other social issues.  I 
address theses personal experiences and perspectives in the following section of 
this introduction. 
32 Defining myth and how it functions is addressed in chapter three with the help 
of Ricoeur.  Myth functions as a productive imitation of reality by mapping 
archetypal issues that confront humans.  Ricoeur talks of "iconic augmentation," 
and compares myth functionally to guiding-metaphors, theoretical models, and 
governing paradigms.  Myth is therefore also analogous to ideology and utopia or 
to the prejudgements with which an interpretative problem is approached.  
Random House (1987) Dictionary of the English Language: Unabridged, New 
York: Random House, defines myth as: 

1. a traditional or legendary story, usually concerning some being or hero or 
event, with or without a determinable basis of fact or a natural explanation, 
esp. one that is concerned with deities or demi-gods and explains some 
practice, rite, or phenomenon of nature.  2. stories or matter of this kind: realm 
of myth. 3. any invented story, idea, or concept: His account of the event is 
pure myth. 4. an imaginary or fictitious thing or person. 5. an unproved or 
false collective belief that is used to justify social institution. . . 
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"dysfunctional" and "destructive"?33  This point is even more complicated by the 

realization that when we recognize a story as a "myth," we recognize it as 

ultimately "untrue," frequently attaching the designation with pejorative 

connotations.  Whereas the myths that powerfully guide human thought and 

behavior are the narratives that we do not even recognize as mythic, that we 

believe to be literally "true," that operate unconsciously as that which we take-for 

granted about reality.  So myth-making as a social change strategy may be 

impossibly elusive simply by virtue of the level of self-awareness implied by 

strategic thinking.  How can individuals and societies productively transform 

themselves by consciously inventing and reinventing guiding myths which seem 

to operate unconsciously?34 

  This dissertation will examine The Universe Story  by Thomas Berry and 

Brian Swimme as an attempt to remythologize modern science.  I will start by 
                                            
33   Mythology, the "science of myth," has its origins in psychology and 
anthropology.  So this approach to myth is informed directly and indirectly by 
Sigmund Freud and Carl Gustav Jung.  See titles by these authors in the 
bibliography.  I am perhaps more informed by the Jungian tradition.  See Aniela 
Jaffé (1971), The Myth of Meaning: Jung and the Expansion of Consciousness, 
New York: Penguin for an overview of Jung's theoretical system.  For other 
influential appropriation of Jung's interpretative theory, see Joseph Campbell 
(1972), Myths to Live By,  New York: Bantam and by the same author (1988), 
The Power of the Myth, New York: Double Day.  The implication here is that myth 
can serve a "healing" or "cathartic" function within the lives of individuals and 
groups.  See Ellen Siegelman (1990), Metaphor and Meaning in Psychotherapy,  
New York: Guilford Press and Combs, Gene and Jill Freedman (1990), Symbol, 
Story, and Ceremony: Using Metaphor in Individual and Family Therapy, New 
York: W.W. Norton & Co.  A myth in this view is a symbol or metaphor in 
narrative form.  This is also the view of Ricoeur which I explore in chapter three.   
34 This was a major theme that developed at a week-long conference under the 
title of "Global Ecology and Human Destiny," which I attended in 1992.  The 
gathering was the annual conference of the Institute for Religion in an Age of 
Science (IRAS), which is held at Starr Island in New Hampshire every August.  
IRAS also publishes the journal Zygon, which deals with religion and science 
issues. 
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developing a hermeneutical model for the biophysical sciences that will open up 

the possibility and necessity of a productive and self-critical mythological 

treatment of science.  This hermeneutical approach to the biophysical sciences 

will provide some insights into how such a remythologization can proceed in an 

"authentic" and "convincing" manner.35  I show how this interpretation can make 

practical claims on human thought and behavior in the late twentieth century at 

the end of the Cenozoic era. 

 Before I proceed, it is necessary to reflect on a few other key terms in this 

discourse.  "Nature", as with the term "science," is a highly problematic 

abstraction.36  Nature, within the modern Western convention, can refer to 
                                            
35  My argument will hinge on clarifying what is meant by "authentic" and 
"convincing."  While more than willing to position The Universe Story   as "just 
one story among many", I believe that it is a "better" story than some others.  I 
believe that it is more plausible, functional, coherent, critical, committed, 
motivational, and pragmatic, than other stories about science, nature, and 
society.  I will develop a methodology for  this treatment in chapters two, three, 
and five; I will critically review the book in chapter four; and I will explicate the 
criteria for why I have selected this book in chapter six. 
36 Random House (1987), Dictionary of the English Language: Unabridged, New 
York: Random House, defines nature as: 

1. the material world, esp. as surrounding humankind and existing 
independently of human activities. 2. the natural world as it exists without 
human beings or civilization. 3. the elements of the natural world, as 
mountains, trees, animals, or rivers. 4. natural scenery. 5. the universe, with 
all its phenomena. 6. the sum total of the forces at work throughout the 
universe. 7. reality, as distinguished from any effect of art: a portrait true to 
nature. 8. the particular combination of qualities belonging to a person, 
animal, thing, or class by birth, origin, or constitution; native or inherent 
character: human nature. 9. the instincts or inherent tendencies directing 
conduct: a man of good nature. 10. character, kind, or sort: two books of the 
same nature. 11. characteristic disposition; temperament: a self-willed nature; 
an evil nature. 12. the original, natural, uncivilized condition of humankind. 13. 
the biological functions or the urges to satisfy their requirements. 14. a 
primitive, wild condition; an uncultivated state. 15. a simple, uncluttered mode 
of life without the conveniences or distractions of civilization: a return to 
nature. 16. (cap., italics) a prose work (1836), by Ralph Waldo Emerson, 
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everything which is nonhuman, animate and inanimate.  Nature can also include 

our biophysical hominid bodies, but there is conventionally some aspect of the 

human identity [e.g. mind, soul, spirit] that is seen as standing apart from this 

body and from nature.  This separation of humans from nature is highly 

problematic, however, and will be a continuous point of contention within this 

dissertation.  We are different than other beings in nature simply by virtue of 

nature's power to differentiate, but we also belong to this whole of many parts 

which sustains our existence.37 

 Like my use of the term "science", the notion of nature as singular is also 

problematic, because what I can point to is an infinite variety of phenomena.38  In 

this dissertation, I will switch between plural and singular designations of nature 

and natural phenomena or processes.  I might further note that nature is 

sometimes a cultural construct, what we tell each other about what is "natural."  

On another level, nature also designates a radically determinative field for human 

                                                                                                                                  
expounding transcendentalism. 17. Theol. the moral state as unaffected by 
grace.  

37 This quality of differentiation becomes one of the three aspects of Berry and 
Swimme's Cosmogenetic Principle in their Universe Story.  All beings and 
processes tend towards a greater manifestation of these three aspects of the 
Cosmogenetic Principle.  The universe as a whole, and every part within it, tend 
towards greater differentiation, greater communion, and greater  expressions of 
subjectivity.  See chapter four, section two, three, and four for a discussion of this 
point.  See also chapter two, section four for a discussion of the relationship 
between parts and wholes within scientific discourse and chapter three, sections 
two and three for a discussion of the relationship between parts and wholes 
within linguistics. 
38 Ricoeur notes that this communication by gesticulation in word or deed, the 
"what-I-can-point-to," is a more primordial form of communication in which the 
reference is "at hand" or "present to" the participants in a dialogue in a way more 
immediate than higher-order concepts.  The inscription of discourse tends to 
remove the "at-handness" of the reference of discourse and creates a greater 
interpretative challenge.  See chapter three, sections two, three, and four. 
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existence.  One need only go without water for a few days to gain experiential 

proof that our being is profoundly determined by our biophysical realities.  The 

polysemantic nature of "nature" is both problematic in actual discourse and 

paradigmatic of my hermeneutical theory. 

 A pair of terms that is also troublesome for this dissertation are the 

designations "modernism" and "postmodernism."  Modernism is intimately linked 

to the rise of modern science.39  It is a belief in and life structured by the scientific 

mode of rationality which projects a set of powerful dichotomies: mind/matter, 

subject/object, objective/subjective, culture/nature, science/religion, 

rational/emotional, self/other, active/passive, and male/female.40   The notion of 

scientific rationality is very much at the heart of modernity; indeed, I will use 

modernity as essentially synonymous with scientific culture, though perhaps 

more broadly construed in its societal manifestations.41 

 Postmodernism, in the context of this work, refers to a diverse movement 

of thought that challenges the notion of singular rationality.  Rather, there are 

                                            
39 I refer my readers again to W.T. Stace (1952), Religion and the Modern Mind, 
Philadelphia: Lippencott, for an intellectual history of modernity in relation to 
science and religion  See also James Burke (1985), The Day the Universe 
Changed, Boston: Little, Brown, & Co., for an intellectual history of modernity.  
For a general history of science, see also Stephen Mason (1962), A History of 
the Sciences, New York: Macmillian. 
40 Feminist analyses note that these dualisms within modernity are always 
presented within a gendered valuation of one pole of the dichotomy.  So rational 
is associated with the masculine and the good, while emotional is associated with 
the feminine and the bad.  Thus throughout these problematic dualisms, women 
are identified with nature, other, emotional, irrational, matter, and object.  See 
Carolyn Merchant (1980) The Death of Nature: Women, Ecology, and the 
Scientific Revolution, San Francisco: Harper, for an analysis of the conflation of 
nature and women within the dualistic schema of modern science. 
41 See for instance, Max Weber [1919] 1946, "Science as a Vocation," in From 
Max Weber: Essays in Sociology, ed. by H.H. Gerth and C. Wright Mills, Oxford: 
Oxford University Press. 
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multiple modes of rationality, which are analogous to languages and cultures.42  

Just as modernism has productively used the tools of anthropology, sociology, 

psychology, and literary criticism to decode the causal formations and social 

functions of other cultures, so too can we apply these tools in the study of 

modernity and science to unveil the unconscious formative influences within 

these systems of thought and behavior.43  Postmodernism looks to the social 

construction of knowledge, often with a view to the hidden power struggles within 

a social context, as the key to understanding.  The story that modernity tells 

about itself must be deconstructed in order to reveal its hidden prejudices and 

distortions.  Within this postmodern framework, all notions of universal truth are 

suspect and problematic.  Metanarratives, like metaphysics, are to be avoided 

and dismantled wherever they appear.   Nature becomes an extremely 

problematic category within postmodern thought, because all descriptions of 

what count as nature, also prescribe notions of what-ought-to-be in our approach 

to social and natural phenomena.  Nature tends to disappear in postmodern 

discourse as merely a socially constructed abstraction.44  Ethics and values 

                                            
42 This point is exemplified in the evolution of Ludwig Wittgenstein's thought from 
the logical positivism of his years in the Vienna Circle to his later theories of 
language and rationality as "forms of life."  See David Krieger (1991), The New 
Universalism: Foundations for a Global Theology, Maryknoll: Orbis, for an 
excellent discussion of Wittgenstein in his chapter three  See also Peter Winch 
[1958](1990), The Idea of a Social Science and its Relation to Philosophy, 
Atlantic Highlands, NJ: Humanities Press International, for a discussion of 
Wittgenstein, rationality, and multiculturalism. 
43 See chapter two, section five on Kuhn and section six on Post-Kuhnians, for 
applications of these techniques in the sciences.   
44 Take for instance, John Caputo (1987), Radical Hermeneutics: Repetition, 
Deconstruction, and the Hermeneutic Project, Bloomington: Indiana University 
Press, as an example of postmodern discourse in which nature becomes invisible 
through an extreme emphasis on social construction.  Richard Rorty (1979), 
Philosophy and the Mirror of Nature, Princeton: Princeton University Press, also 



 16 

similarly tend to disappear in postmodern discourse as socially contingent 

constructs.45 Even though there is often an emancipatory element to 

postmodernist discourse, which seeks to challenge the status quo and to liberate 

subjugated and invisible knowledges within a dominant social discourse  there is 

also a tendency towards moral and intellectual relativism as all power/knowledge 

systems are transitory.46   In this view, it also becomes more difficult to define 

subjugated peoples and perspectives given the multiple locations of all person.47  

There are no meta-ethics that could offer meta-criteria by which to judge between 

competing power/knowledge systems.  Finally, I must note that postmodernism 

also does not exist in the singular.  Rather there is a great plurality and 

divergences of thought within postmodern discourse.48   

                                                                                                                                  
effects the disappearance of nature through a radical discourse of linguistic 
relativism. 
45 Alasdair MacIntyre (1990), Three Rival Versions of Moral Enquiry: 
Encyclopaedia, Genealogy, and Tradition, Notre Dame: University of Notre Dame 
Press, makes this argument in his critical look at Nietzsche and Foucault.   
46 Michel Foucault is an example of this theoretical and circular linking of social 
power and knowledge production within a relativistic and continuously 
problematic hermeneutic.  For an excellent overview of Foucault work, see 
Hebert L. Dreyfus and Paul Rabinow (1983), Michel Foucoult: Beyond 
Structuralism and Hermeneutics, Chicago: University of Chicago Press.  In a 
1983 interview, Foucault said: 

[W]hat I want to do is not the history of solutions, and that's the reason why I 
don't accept the word alternative.  I would like to do the genealogy of 
problems, of problématiques.  My point is not that everything is bad, but that 
everything is dangerous, which is not exactly the same as bad.  If everything 
is dangerous, then we always have something to do.  So my position leads 
not to apathy but to a hyper- and pessimistic activism (Foucault, 1984, 343.) 

47 See Donna Haraway's work reviewed in chapter five of this dissertation. 
48  My colleague, Matthew Ally, in the Religion Department at Temple University 
wrote in a personal correspondence in response to an earlier draft of this 
dissertation: 

[In] my reading of postmodernism[s], that which is construed as provisional 
cannot be excluded from the realm of the possible, and it is this latter realm 
that postmodern thought is in the business of mapping.  What is possible, as 
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 This dissertation seeks to develop a discourse about nature that does not 

perpetuate modernity and postmodernity's notions of nature as a passive field for 

human agency, manipulation, utilization, and projection.  This is a dangerous,49 

but necessary move in trying to account for the dynamics of the content and 

culture of science at this moment of historical and evolutionary crisis.  Such a 

change in orientation is on the level of a paradigm shift or mythic transformation, 

given the anthropocentric bases of scientific culture. 

 In remythologizing the modern scientific cosmology and developing a 

hermeneutical method for this unorthodox treatment of science, I will develop 

what I alternately call a "social-biophysical theory of indirect realism," based on 

the writings of Paul Ricoeur50, and "a field theory of social-biophysical formation 

and positioning," based on the writings of Donna Haraway.51  In both of these 

models, natural phenomena are seen as active agents within "hermeneutical 

conversations" with humans.  This is a problematic hermeneutic that will not offer 

certainty, but can offer a discourse of plausibility, probability, persuasive powers, 

and pragmatics.  This social-biophysical hermeneutics better accounts for the 

                                                                                                                                  
Averroes or Avicena said, is neither necessary nor impossible.  That's all. 
(Ally, 2/18/93.) 

49 Haraway takes up the dangers of humans assuming to speak with authority for 
nature in various forms of natural law theories or natural theologies.  Claims of 
significant knowledge of the natural order have historically been tools in the 
oppression of those who do not fit in or are considered inferior within this "order."  
See chapter five.  I consider this problem again in chapter six in the fear that an 
ecological discourse of goods will become the rhetoric of legitimation for future 
managerial regimes that will preside over population triage in the coming 
decades. 
50 See chapter three of this dissertation for a review of Paul Ricoeur's work.  For 
a discussion of indirect realism see specifically section twelve of chapter three. 
51 See chapter five of this dissertation for a review of Donna Haraway's work.  In 
particular, see section six  for a discussion of the field theory of locations and 
positioning. 



 18 

actual phenomena of science, nature, and society and provides pragmatic and 

productive possibilities for mythically reinventing nature as a way to reinvent 

human thought and behavior in this moment of evolutionary crisis. 

 

 
2. Situated Epistemologies: Locating Myself 

 Whether formulated in the terms of "indirect realism" or "formation and 

positioning," my hermeneutics views the multiple positions of the interpreter 

within social, historical, and biophysical relationships as critically important.  This 

is implicitly so for all interpreters, but the challenge of this interpretative theory is 

to be explicitly reflective about the significance of these relationships, the power 

dynamics inherent in those relationships, and the types of commitments one 

brings to those dynamics.  In keeping with this theoretical model, my position 

within this text as author and interpreter also becomes a critical hermeneutical 

issue.  This is a hermeneutic which invites and requires self-implication in truth-

seeking.52 

 So I begin as well by situating myself within this discourse as a way of 

clarifying and critiquing my larger project.  This is an autobiographical task 

requiring critical analysis of social, personal, and historical issues.  I risk to do so 

here, because this personal history defines the limitations and potentials of this 

project. 

                                            
52 Ricoeur makes this point explicitly when he discusses "belongingness" as the 
precondition to any interpretative project and the absurdity of presuming not to 
have a bias. Ricoeur emphasizes the necessity of taking risks when entry a 
hermeneutical project.  Haraway is even more emphatic about the locatedness of 
all interpreters and seeks greater accountability.  See chapter five, section four 
and five for this discussion. 
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 I am an Anglo-American male of education and privilege. I am a citizen of 

the most "powerful" country of Earth today for good or ill.  I was born in 1957 and 

grew up in the encroaching suburbs of Wilmington, Delaware, the fifth of six 

children.  My father was a Ph.D. chemist at the Hercules Chemical Corporation53 

and rose quickly from research to management positions within the economic 

boom of the 1950s and 1960s.  My mother was also university educated, having 

completed a bachelors degree in chemistry.  Both of my parents came to 

Delaware via Canada and were raised in poor Depression-era farm families.  

They were the first generation in their families to receive college educations.  Like 

many others in their Post-Depression generation, science was a ticket towards 

upward mobility. 

                                            
53 Hercules is based in Wilmington, Delaware, and is involved in a wide variety of 
businesses, from rocket engines to product packaging.  Hercules was created in 
1912 by a federal anti-trust decision which forced DuPont to spin off half of its 
explosives production into two companies, Hercules Powder and Atlas Powder.  
During World War One, Hercules became the largest U.S. producer of TNT, 
making 71 million pounds for the US military (equivalent to about 3 Hiroshima-
sized bombs.)  After WWI, Hercules diversified into turpentine and rosins used in 
paper industry and dozens of other products.  In the early 1950s, the company 
developed new products used in plastics, paints, and pharmaceuticals.  Hercules 
continued to have significant military contracts, developing rocketry propellants 
and motors for Nike, Minuteman, Polaris, Titan, Delta, and SRAM missiles.  In 
the 1960s, Hercules also developed foreign markets, doubling export sales 
between 1962 and 1972.  My father moved from research to management and 
worked in the International Division up until his death in 1969.  The market value 
of the corporation in 1992 was $2.7 billion.  See America Online, 4/14/94, 
Corporate Profiles Database. 
 The symbolic significance of  the Greek and Roman mythological 
character  Hercules provides provocative associations for me.  I can image 
interesting Oedipal and other archetypal issues associated with my father and 
this corporation that have become part of my psychic complex.  For instance, the 
mythic Hercules gets drunk and accidentally kills his children, but this is an issue 
for further psychoanalysis, study,  and a different project.  See Edward Tripp 
(1970) The Meridian Handbook of Classical Mythology, New York: Meridian, 275-
295. 
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 Through my family and my exposure with the Unitarian-Universalists,54 I 

also grew up with strong anti-religious values.  Religions were the source of so 

much ignorance and evil-doing.  The belief in God was a rejection of science and 

reason.  I would be a scientist, in a field where my talents excelled.  Perhaps that 

was why I understood so early so well the profundity of E=mc2.  I made model 

rockets and began to play with explosives.  A schoolmate and I made secret 

plans to escape nuclear war by running away to New Zealand.  Science fiction 

became my alternate escape route. 

 In 1969 my father died of a sudden heart attack while on business in 

Germany.  What I didn't know or understand then was that Daddy was an 

alcoholic.  He was forty-nine; I was twelve.  His tragedy and the tragedies of the 

world would be forever connected in my psyche. 

 This is part of my story, part epochal, part personal, and the large part of 

what has motivated my professional and intellectual pursuits.  These are 

moments of dissonance that have taken me far a field from the "sheltered" life of 

suburbia, the Hercules Country Club, and the certainty of scientific realism.  

Violence, injustice, war, addiction, and death are the issues which have driven 

me in a search for purpose, meaning, healing, and transformational social 

powers.   

                                            
54 Unitarian-Universalism is an amalgamation of two Christian sects that emerged 
in eighteenth century North America.  Unitarians drew from Anglicans and 
Congregationalists, who were dissatisfied with traditional orthodoxy.  The name 
"Unitarian" derived from their rejection of the doctrine of the Trinity.  Universalists 
rejected the doctrine of eternal damnation as a denial of God's love and adopted 
a belief in universal salvation.  Both groups were strongly influenced by the 
Enlightenment notions of rationality and human freedom.  Among the more 
prominent Unitarian-Universalists were Thomas Jefferson and Ralph Waldo 
Emerson.  See Justo González (1985), The Story of Christianity: Volume Two, 
San Francisco: Harper, 240.   
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 As I construct and reconstruct this narrative of locations and positionings, 

there are other landmarks that have been built and passed.  Perhaps it was the 

"alternative" culture of my highschool years or my independent studies in Non-

Euclidean geometry in ninth grade or holography in twelfth grade physics.55  In 

any case, by the time I arrived at Middlebury College56 in 1975, I was looking for 

more than science could offer; there had to be something "more" to help make 

sense of the massive ills of our world.  I was ready to forsake a career in science 

for politics, international relations, and religion.  I was profoundly influenced by a 

winter term course during my first year at college, "Ethical Strategies for a Global 

Community."57   Over the course of five weeks of intensive study on the world's 

economic, environmental and political crises, a vision took root which became the 

basis of my years of activism and study at college and beyond.  I began to see 

the existential and spiritual dimensions of these global problems.  I began a 

philosophical and experiential search for a religious identity which I did not 

                                            
55  By independently working through my ninth grade geometry text in three 
months, I was allowed to go on and do some independent studies in Non-
Euclidean geometry.  I was unsettled and baffled by this "new" geometry's 
capacity to undermine the axioms of Euclidean geometry, which I had viewed 
with Neo-Pythagorean fervor.   
    My experiments with holography in the physics lab were similarly "baffling" for 
my naive scientific realism, precisely because holography undermines a 
simplistic reductionism of parts and wholes.  Curiously, holography is used as an 
alternative metaphysical model for considering both the function for the human 
brain [Karl Pribram] and quantum physical phenomena [David Bohm]. See 
Michael Talbot (1991), The Holographic Universe, New York: HarperCollins.  
56 Middlebury College is a small co-educational liberal arts college in Middlebury, 
Vermont.  Middlebury College is especially renowned for the Summer Language 
Schools. 
57 "Ethical Strategies for a Global Community" was designed and taught by 
Steven Rockefellor, from the Religion Department, David Rosenberg, from the 
Political Science Department, and Jean Gibson Rosenberg, from the Economics 
Department.   
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believe I could find within the scientific rationalism of the Unitarian-Universalism 

which I had known.58   I came to adopt a Neo-Kantian division between science 

and mysticism, which allowed me to delve into religion without questioning 

science.59  I spent my junior year abroad at the Hebrew University in Jerusalem 

and in my senior year joined the Religious Society of Friends.60    

 Nuclear disarmament became the major focus of my political and 

professional work upon graduation in 1979. I worked for a while with the Center 

for Defense Information61 in Washington, D.C. and then in 1980 I became the 

                                            
58 The First Church of Unitarian-Universalism in Wilmington, Delaware, in which I 
was raised, was predominantly secular humanist and prided itself on not using 
religious language.  This is not the case among all Unitarian-Universalists. 
59 One of the books that led me to this Neo-Kantian "solution" was W.T. Stace 
(1952) Religion and the Modern Mind, Philadelphia: Lippencott.  See also Martin 
Buber (1970)  I and Thou, trans. by Walter Kaufmann, New York: Scribners.   
60  The Religious Society of Friends (Quakers) is a universalist Christian sect that 
arose in the aftermath of the Puritan Revolution in Great Britain in the 
seventeenth century.  George Fox, widely recognized as the founder, preached a 
realized Christian eschatology.  All people had immediate access to an Inner 
Christ or Light and need not rely of dogma, scripture, or authority.  Quakers were 
initially severely persecuted.  They have had historical concerns for peace, prison 
reform, equality, mental health, and education.  William Penn, a Quaker, received 
a land grant for what became the Colony of Pennsylvania as repayment of a war 
debt from the King to Penn's father.  Philadelphia and Pennsylvania became the 
center of Quaker immigration in the New Colonies.  For more information about 
Quakers see:  Howard Brinton (1964), Friends for 300 Years, Philadelphia: 
Pendle Hill Publications and Douglas Gwyn (1986), Apocalypse of the Word: The 
Life and Message of George Fox, Richmond: Friends United Press.  I joined 
Middlebury Friends Meeting in 1979 and later transferred my membership to 
Chestnut Hill Meeting (1980), Berlin Meeting (1983), Germantown Meeting 
(1985), and am currently a member at Kennett Meeting (1991). 
61 Center for Defense Information is a research and "watch-dog" organization 
founded and run by retired U.S. military officers in the early 1970s.  They publish 
a newsletter, The Defense Monitor, and have produced several documentary 
movies.  I worked there as a research intern in the Fall of 1979. 
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Disarmament Program Coordinator for the Friends Peace Committee,62 a Quaker 

organization in Philadelphia.  I participated in several nonviolent civil 

disobedience actions, became a war tax resister for a time, and organized 

several "major" demonstrations63 in Philadelphia.  I was a founding member of 

the National Nuclear Weapons Freeze Campaign and the Pennsylvania 

Campaign for a Nuclear Weapons Freeze.64 

 In 1983, I went to Berlin, Germany to work with Action Reconciliation/ 

Service for Peace,65 as the director of the US volunteer projects and team-leader 

                                            
62 The Friends Peace Committee is a program of the Philadelphia Yearly Meeting 
of the Religious Society of Friends (Quakers).  The Philadelphia Yearly Meeting 
is a regional association of 102 Quaker congregations, or Meetings, in eastern 
Pennsylvania, southern New Jersey, Delaware, and eastern Maryland. 
63 Of significant mention are the 3/27/82 Interfaith Witness to Stop the Nuclear 
Arms Race attended by 15,000 people at Independence Mall on a bitter cold 
night.  The event was sponsored by thirteen regional bodies representing 
Protestants, Catholics, Orthodox , and Jews (Philadelphia Inquirer, 3/28/82).  
Also of significant mention was the Philadelphia-area participation in the 6/12/82 
demonstration at the UN Special Session on Disarmament, which was attended 
by some one million people and recorded as the largest demonstration in U.S. 
history (New York Times, 6/13/82.) 
64 National Nuclear Weapons Freeze was founded as a cooperative venture by 
over a dozen national peace organizations at a conference in March 1981.  I 
returned from the conference to found the Pennsylvania Campaign for a Nuclear 
Weapons Freeze in April 1981.  The Freeze was a call for a mutual and verifiable 
US/Soviet moratorium on the testing, production, and deployment of all nuclear 
weapons and their delivery systems. 
65 Action Reconciliation/Service for Peace, Aktion Sühnezeichen 
Friedensdienste, was founded in 1958 by Lothar Kreysig and other members of 
the "Confessing Chruch" as a German Protestant response to the legacy of the 
Second World War and the Nazi Holocaust.  The organization is based in Berlin 
and promotes Holocaust education in Germany.  Every year some 200 young 
Germans go abroad to provide volunteer service with peoples that were 
victimized by the Nazis.  They have active volunteer programs in Poland, Israel, 
Russia, Ukraine, France, Norway, Netherlands, Great Britain, Greece, 
Yugoslavia, and the U.S.  Action Reconciliation has also played a leadership role 
within the German peace movement and resistance to Neo-Nazism. 
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in the month long trainings on the Nazi Holocaust for new volunteers.  This work 

also placed me in the midst of the German nuclear disarmament movement and 

in efforts to promote reconciliation between East and West.  Through this 

intensive encounter with the Holocaust, including visits to a number of former 

Nazi concentration camps and two-weeks of an extended study-work camps at 

Auschwitz, I struggled to understand the violence and injustice in my world 

through the perspective of how such horrors came to pass in the Nazi Holocaust.  

Here at Auschwitz was a minor rehearsal for the horrors which I believed, and 

still believe, will be visited in my life time in mass violence and starvation.66   

 My last visit at Auschwitz was a sunny September afternoon in 1983, so 

different from the cold, wet, dark March of my earlier stay.  I walked alone 

through the Birkenau complex, where I came to rest beside the pond at 

Crematorium V.  Birds sang in the trees.  Wild flowers and weeds grew through 

the cracked concrete floor of the ruins of the gas chambers, where hundreds of 

                                            
66 I have always found the words of Samuel Pisar, a teenage survivor of 
Auschwitz and international lawyer, particularly cogent on this point:   

    We have a unique legacy to hand down to our fellow human beings, Jews 
and non-Jews alike, especially to the young, because our message of blood 
and hope is not about the past, but about the future.  We must help save them 
from the tragedy; we must impress upon them the true meaning of the 
dangers pushing humanity to a new holocaust.  For us the Holocaust is not 
just a terrible memory that will never be erased- it is a constant warning.  We 
feel in our bones the fear and the growing fury lurking in the roots of seething 
international disputes... (at the first conference of Jewish Holocaust survivors 
in Jerusalem, 1979.) 
    Today, the dangers are of a different order -- more complicated, more 
universal, more widespread.  Courage in the face of the "enemy" has become 
a much subtler ingredient, because  we can no longer threaten to eliminate a 
hostile power without, at the same time, threatening to eliminate ourselves.  
Moreover, the enemies are manifold; they are everywhere and nowhere; they 
are difficult to locate, difficult to resist, and difficult to contain (Pisar ,1980, Of 
Blood and Hope, 307.) 
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thousands or more were cruelly murdered.  The sun illuminated my face.  In my 

hands I held the burnt remains of human bones: everywhere the soil was filled 

with the cremated remains of countless human beings.  I had come to Auschwitz 

to wrestle with radical moral evil and found there also, amidst the horror, 

something uplifting and beautiful in life which existed in a parallel dimension.  The 

incongruity of this image, like the dissonances in my life, troubles me.  That 

scene has become metaphorically inscribed in my psyche.  The tension in this 

scene between human violence and natural beauties also informs this project 

and the crafting of my life.67   I need new ways to discuss this apocolytic problem 

that could address both its internalized and externalized dimensions, that could 

help myself and others face despair and powerlessness and discover hopeful 

and effective projects of engagement. 

 I see no possibility of removing myself from the violent and dysfunctional 

systems of human societies in the late twentieth century at the end of the 

Cenozoic era, but only trying to change how I participate in these social-

evolutionary unfoldings.  I seek to position myself as part of a progressive 

movement for fundamental social change, but live amidst extraordinary wealth 

and privilege.  My life is not one of particular moral virtue or spiritual insight.  Like 

all beings, my identity is crafted in response to chances, necessities, and 

choices.68   The ambiguities and incongruities in my personal narrative are 

                                            
67 Violence is an essential component of natural processes.  I will examine this 
violence in Chapter Four, Section Four through the work of Berry and Swimme.  I 
will argue with them that human violence is a qualitatively different phenomena in 
the universe.  This discussion continues in my conclusion, chapter six, section 
three. 
68  In chapter four, section six, I will examine Berry and Swimme's presentation of 
chance, necessity, and choice as the biological evolutionary expression of the 
Cosmogenetic Principle.  It helps me to remember that my life evolves within the 
same matrix of forces. 
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powerful and often deeply shared with others in similar locations.  This "reading" 

of my life and my world informs my desire to seek powerful, transformative 

stories about science, nature, and society.  There are other stories, good stories, 

but this confrontation and attempted reformation of science is "my" story.  It 

engages me as I seek a mode of being that can lead me and others like-me into 

an engaged struggle through which we might help to create a healthier and safer 

world.  This struggle require those in positions of power and privilege "to live 

'more' simply, that others may simply live."69  This movement of voluntary 

simplicity among the rich and powerful will be an essential component of a 

compassionate adaptation strategy for the planet.70  Not to do so voluntarily will 

almost certainly propel the world into increased violence as "ecofascist" 

managerial regimes preside over the chaos of economic and environmental 

collapse through racist policies of population triage.71 

 If this story "works," then it will make claims on my life and others.  It will 

be powerfully motivational, as well as analytically and perceptually informative.  

For when I begin to look beyond my epidermis for my identity, I discover that I am 

a complex manifestation of ocean water thinking about itself within an intricate 

web of personal, social, and historical significations.  The power which ignites my 

being derives from a biochemical energy exchange that links me intimately with 
                                            
69 This is an edited version of a bumper sticker.  I insert the word 'more,' to 
remind myself and others that simplicity is a relative virtue.   
70 See Duane Elgin (1981),Voluntary Simplicity, New York: Morrow; David Shi 
(1985) The Simple Life: Plain Living and High Thinking in American Culture, New 
York: Oxford University Press; Paul Wachtel (1989), The Poverty of Affluence: A 
Psychological Portrait of the American Way of Life, Philadelphia: New Society 
Publishers; and the classic text by E.F. Schumacher (1973) Small is Beautiful: 
Economics as if People Mattered, New York: Harper & Row. 
71 This is the thesis of Robert Heilbroner (1974), An Inquiry into the Human 
Prospect, New York: W.W. Norton & Co., which I examine in chapter six of this 
dissertation. 
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plants and animals, soil and sun, and the precious labor of others like me.  We 

are all recycled star dust.  This is the kind of awareness that Berry and Swimme 

seek to evoke in their mythological treatment of the modern scientific cosmology.  

And while these realizations are occasions for a heightened awareness of 

awesome beauty and grandeur; it would be escapist delusion, if it were not also 

an opening to a greater sensitivity and compassionate involvement in alleviating 

the incredible pain and suffering in this world.  This pain and suffering is also an 

intimate part of my being.  I hold this tension before me as a creative guide that 

suspends me in a dynamic balance between hope and despair, between activism 

and contemplation, between self and other.  In this epoch of social and 

evolutionary crisis, all of the past actualities and all future possibilities intersect in 

this moment.  If my project succeeds, I will lead my readers as well as myself to a 

deeper sense of this kind of awareness and provoke a hermeneutical 

conversation of social-biophysical emancipation and praxis. 

 

 

3. Reinventing Nature: A Social-Biophysical Hermeneutics of Praxis 

 The problems that I address are both philosophical and practical.  I begin 

in chapter two by examining the philosophical and moral problems presented by 

modern science as a way of opening up the possibility of a "heretical" 

hermeneutic of science that endorses a mythic treatment of the scientific 

cosmology.  I briefly examine attempts to philosophically define science in terms 

of logical empiricism72 as a privileged epistemology.  After reviewing Moritz 

                                            
72 Logical empiricism is an attempted to define the scientific methodology in 
philosophical discourse.  Empiricism sees knowledge as derived from 
experiments, observations, and experience and not from preconceptions, 
dogmas, and metaphysics.  The "logical" component suggest that there will be 
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Schlick's and Karl Popper's philosophical formulations of science as a privileged 

epistemology, I turn to critiques of logical empiricism and scientific realism with 

the help of Hilary Putnam and Thomas Kuhn.  Putnam and Kuhn analytically and 

historically deconstruct the myth of science as a special methodology.  Putnam 

problematizes the functions of deduction73 and induction74 , fact and theory, 

within the actual practice of science.  Kuhn further applies social and historical 

causal analyses to understanding the construction of scientific knowledge and 

introduces the notions of observational indeterminacy75 and paradigm shifts76 to 

account for the actual historical developments of science. 

 Kuhn's invitation to apply the tools of history, psychology, sociology and 

literary criticism to decoding the actual formation of what counts as scientific 

knowledge is connected to feminist, socialist, and postcolonial studies that 

analyze specific scientific projects and discourses to uncover how science 

functions as part of social systems of oppression and domination.  In these 

                                                                                                                                  
self-apparent, necessarily true, deductively provable consequences within 
particular sets of empirical studies of phenomena.  This will be discussed in 
chapter two, sections one through five.  
73 Deduction, as it pertains to logic, is defined as "the process of reasoning in 
which a conclusion follows necessarily from the stated premises; inference by 
reasoning from the general to the specific" American Heritage Electronic 
Dictionary (1992), New York: Houghton Mifflin Co. 
74 Induction, as it pertains to logic, is defined as "the process of deriving general 
principles from particular facts or instances" American Heritage Electronic 
Dictionary (1992), New York: Houghton Mifflin Co. 
75 Observational indeterminacy refers to the dual problem of scientific 
observations dependency on theoretical systems and apparatus and to a lack of 
decisive evidence to corroborate or disprove competing theories within a 
scientific practice.  See chapter two, section four and five. 
76  A paradigm shift in Kuhn's discourse refers to critical moments in the history of 
science when an old theory is superseded by a new theory.  Kuhn gives 
numerous examples, like the change from Newtonian Physics to Relativity 
Theory and Quantum Mechanics.  See chapter two, section five. 
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studies, science is presented as a moral and political problem, because it is 

intimately enmeshed in patterns of injustice.  I briefly examine the work of Cornel 

West, Sandra Harding, and Carolyn Merchant, as they deconstruct the practices 

and beliefs of modern science as profoundly sexist, racist, and ecologically 

destructive.  These critiques of science, which attempt to demythologize the 

hidden functions of science within systems of domination, also tend to open up a 

horizon for the possibility and need to self-critically remythologize science. 

 At the end of chapter two, I am left trying to negotiate between some 

notion of scientific realism and the social construction of science.  As Putnam 

points out in his own criticism of Kuhn, a strong social constructionist argument 

renders the predictive, practical, and explanatory results of scientific inquiry as a 

miraculous coincidence.  I will argue that the strong social constructionist 

argument is also plagued by a solipsistic relativism that undermines its own 

analytic categories.77  At the end of chapter two I propose a heuristic model78 to 

account for the content and culture of science as separate, but overlapping fields 

(schema 1, page 71.)  The model is problematic, however, for in actual practice it 

is difficult to ascertain what is "culturally-determined" and what is "true" to the 

phenomena.  So I adopt from Kuhn, the notion of communications between 

competing paradigms within science as a process like interpreting foreign 

languages.  This linguistic metaphor suggests my move away from the 

                                            
77   The selection of relevant historical data and their interpretation becomes 
solipsistically self-justifying.  This self-referential character of Kuhn's 
historiography leads to a kind of extreme relativism.  Kuhn argues that it is an 
intersubjective relativism, not an individualistic one.  See chapter two, section 
five. 
78  By a heuristic model, I mean one that will aid in leading me to another, better 
fitted model.   
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inconclusive, bifurcated epistemological debate between scientific realism and 

social constructionism towards linguistics and interpretation theories.   

 

 

 I choose Paul Ricoeur's philosophical hermeneutics in chapter three, 

because it allows me to treat both the phenomenon and the interpretation of the 

phenomenon with mutual regard within a framework that invites critical reflection 

on the culture of science as both productively and problematically prejudicial.  I 

extend the dynamics of language, reading and interpretation into the biophysical 

sciences in a way that illuminates the impact of models and paradigm shifts on 

the content and ideological biases of science.   Ricoeur's understanding of 

semiotics and semantics79 helps explicate the part-whole dynamic in ways that 

are parallel to the deduction-induction problem within the philosophy of science.  

Ricoeur extends this linguistic analysis into a discussion of the function of 

metaphors, symbols, and models, which I will treat as analogous to the function 

of theories and paradigms within the biophysical sciences.   

 Ricoeur's analysis of the special character of written discourse will serve as a 

further explication of the relationship between a theoretical model and the 

phenomena in science.  Ricoeur develops a hermeneutics of reading that avoids the 

fallacies of an absolute text, an absolute author, or an absolute reader.80  This open-

                                            
79 Semiotics deals with general theories of signs and their uses in language.  It 
deals with the syntax, grammar, and rules of language.  Semantics, on the other 
hand, deals with the meanings of words and sentences as they change and 
develop with use.  It is concerned with the relationship between the signs of 
language and that which they seek to represent.  In chapter three, section  two 
and three, I will review Ricoeur discussion of semiotics and semantics. 
80   The fallacy of the absolute text refers to the structuralist tendency to treat the 
text as totally independent of either the author's intentions or the context of the 
reader.  Rather, structuralism seeks a structure, generally of oppositional 
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ended hermeneutical circle moves from "prejudgement" and "prefiguration," to 

"distanciation" and "explanation," to "appropriation" and "understanding"(see 

schema 2, page 108.)81   I will maintain a similar dynamic in science, which becomes 

a kind of reading, and nature, which becomes a kind of text.  Ricoeur's hermeneutics 

in this application avoids the fallacies of social constructionism, which views nature 

as a blank slate for human projections, and scientific realism, which views nature as 

totally transparent and self-evident to science. 

 Ricoeur takes this discussion directly into a consideration of the social 

sciences, noting the dangers of unexamined prejudgements to totally pre-

program interpretation with their biases.82  Here is the problem of ideological 

commitments and the paradox of the critique of an ideology83 within the social 

                                                                                                                                  
elements, within a text as an objective method for interpretation.  The fallacy of 
the absolute author refers to the romanticist theory of interpretation which 
equated the correct interpretation of a text with the intentions of the author.  
Through historical, psychological, and linguistic analysis, the goal was to "know 
the author, better than he knew himself."  Both of structuralist and romanticist 
hermeneutics presuppose an absolute reader.  This will be discussed in chapter 
three, sections five through seven. 
81   This terminology is partially idiosyncratic of Ricoeur and Gadaamer before 
him.  It will be discussed in chapter three, sections six and seven. 
82  The problem of distortion in social scientific projects is both at the level of the 
unexamined locations of the investigator, which is at the level of prejudgement 
within the hermeneutical circle, and at the level of analytic strategies employed 
within a project, which is at the level of explanation within Ricoeur's discussion.  
So within psychological discourses, for instance, Freudians tend to have 
Freudian dreams and Jungians tend to have Jungian dreams.  For an 
introductory reader on the interpretative character of the social sciences, see 
Paul Rabinow and William Sullivan, eds.(1979), Interpretive Social Science: A  
Reader, Berkeley: University of California Press. 
83  Ideology is a system of ideas on social and political subjects that are derived 
from abstract speculations and commitments.  Ideologies, generally are 
perceived as the "truth" by  their beholders, can be criticized by others by 
uncovering the speculations and commitments that support them.  To do so, 
however, presupposes that the person(s) criticizing a particular ideology have 



 32 

sciences.  Ricoeur's consideration of this problem will be extended in my analysis 

directly into the biophysical sciences.  The only way to "break out" of circularity of 

the critique of an ideology, which always presumes that one is also ideologically 

committed, is to "assume" the imaginative role of a utopia.  Thus the "no-where" 

of a utopia functions analogously to metaphoric innovations within language and 

serves as the source of social imagination and transformation within Ricoeur's 

model (see schema 3, page 136.)  This functional analysis of ideology and utopia 

will be applied to my analysis of Thomas Berry and Brian Swimme's Universe 

Story  in chapter four.  

 In my final appropriation from Ricoeur, I look at his understanding of the 

centrality of narrative within both fiction and history.  Ricoeur productively blurs 

the boundaries between fiction and history and invites a greater appreciation for 

how fiction achieves its referential powers within "real life"84 by virtue of its 

imaginative temporality.  Ricoeur sees this as particularly so for the mythic genre 

which perceptually and normatively express our depth symbolic orientations 

towards "real life."  Emplotment and narrative strategies are of critical importance 

in history and fiction (see schema 4, page 147.)  This will help to relativize the 

question of whether a mythical treatment of the scientific cosmology is idle 

metaphysical speculation or the expression of some ultimate truth. 

                                                                                                                                  
their own ideological commitments.  This is the paradox of the critique of ideology 
which Ricoeur discusses.  I explore this discussion in chapter three, section nine. 
84 Ricoeur adopts this notion of "real life" fits within his model of indirect realism.  
He postulates that any notion of realism must also account for the capacity for its 
distortion and misperception.  He concludes that "real life" must therefore be in 
some sense symbolic at a depth level, which introduces the question of 
interpretation within all attempts at realism.  See chapter three, sections five and 
nine. 
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 My review of the relevance of Ricoeur's hermeneutics to the sciences is 

like a collage.  There are many pieces to this new picture of science and nature, 

which become a new gestalt by picking up threads of resemblance between 

interpretation theory and the process of creating scientific knowledge.  There are 

new problems that this model creates.  How does the analogy of text and reader 

work within nature and science, when we consider the role of the author and the 

transformation of readers into authors?  This problem will be taken up with the 

help of Donna Haraway in chapter five. 

 In the end of chapter three, I schematize this hermeneutical model under 

Ricoeur's label of indirect realism (see schema 5, page 150.)85  This is the 

ontological move that I make with science and nature.  The methodological move 

is in terms of explanation and understanding, that problematize fact and theory in 

the process of creating reliable knowledge in science.  Science is drawn 

productively into a self-critical consideration of the interpreter's contexts and 

prejudgements as critical prejudicial components of an interpretative problem.  

This context of interpretation necessarily includes the cultural, ideological, social, 

economic, and biophysical locations of the interpreters/scientists.  Ricoeur further 

invites a mythic, narrative approach to understanding how the context of the 

interpreters function at a depth symbolic level.  His correlation of history and 

fiction, which harkens back to his discussion of semiotics and semantics, raises 

the question of meaning to the forefront of this discussion.  Are there meaningful 

"wholes" that we can talk about with some reliability?  Are there meaningful 

"wholes" that can make claims on our thought and behavior?  Or is my feared 

                                            
85  Ricoeur also uses the term "metaphoric realism."  I prefer to use the term 
"indirect realism," because it helps to relate this discussion back to the conflict 
between scientific realism and social constructionism that I explore in chapter 
two. 
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collapse of global environmental and economic systems, for instance, merely  a 

social and psychological construction? 

 Ricoeur's model of indirect realism does not seek to stand outside of these 

questions, but to enter them within a social praxis.  We cannot escape the 

hermeneutical circle, but we can try to turn it into a spiral through transformative 

acts of imagination.  The social imagination that allows us to critique what-is and 

envision what-might-be is to be discovery in the realm of utopia, fiction, 

metaphor, symbols, and myth.  Dreaming dreams, envisioning a better future, 

becomes a critical political praxis within Ricoeur's hermeneutics.86   

 

 

 This social bio-physical hermeneutical model that I derive from Ricoeur 

becomes a lens for looking at a mythic interpretation of the modern scientific 

cosmology.  In chapter four, I will explore a "case study" of a mythic 

reinterpretation of the modern scientific cosmology as part of the utopic, 

symbolic, and metaphoric restructuring of human thought and behavior in 

response to the breakdown of global environmental and economic systems.  

Thomas Berry and Brian Swimme's recent collaboration, The Universe Story, will 

be placed in this hermeneutical framework developed with Ricoeur.   

 Berry and Swimme present the cosmos and the Earth as an evolutionary 

epic in which certain narrative themes emerge.  Their three fold Cosmogenetic 

Principle is presented as a descriptive model for all phenomena at all times, 

spaces, and scales.87  In the realm of the macrocosmic, mesocosmic, and 

                                            
86 See chapter three, section 10. 
87  Berry and Swimme derive their Cosmogenetic Principle from Einstein's 1931 
statement of the Cosmological Principle, which postulates that although we have 
no observational data from other locations in the universe to confirm our theories, 
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microcosmic,88 Berry and Swimme identify a pattern in the evolution of the 

universe which promotes communion, differentiation, and subjectivity.89    Berry 

and Swimme offer numerous examples of this three fold Cosmogenetic Principle 

in their outline of the fifteen billion year evolution of the universe and the four 

billion year evolution of Earth.   

 Berry and Swimme then argue that this description of evolutionary 

tendencies becomes a prescription for restructuring society at this moment of 

evolutionary crisis, which is described by Berry and Swimme as the end of the 

Cenozoic era.  Thus contemporary humans are bringing to an end the 67 million 

year period of extraordinary evolutionary florescence since the mass extinction of 

                                                                                                                                  
we can assume as plausible that all places in the universe are alike.  This is an 
unverifiable assumption that most physicists take for granted.  Berry and 
Swimme rename this theory, the Cosmogenetic Principle, to reflect that the 
universe is not fixed, but expanding and evolving.  They will further expand this 
notion to include all phenomena within the other sciences as well to say that the 
form-producing dynamics at work here are also at work, or at least potential and 
latent, in all other places in the evolving universe.  See chapter four, section 
three. 
88 The macrocosmic, mesocosmic, and microcosmic are perspectives on the 
knowable universe that are defined in reference to human vision.  The 
macrocosmic is the realm of that which is too large or too distant for unaided 
human vision.  The microcosmic is the realm of that which is too small and too 
close for unaided human vision.  And the mesocosmic is the realm of that which 
humans can normally perceive with their biological eyes.  See chapter four. 
89  Differentiation, autopoiesis, and communion are parallel to Whitehead's 
metaphysics of the One, the Many, and the Beautiful.  The assertion in both 
cases is that all phenomena in the universe express aspects of these three 
categories.  Differentiation refers to the tendency of all structures in the universe 
and on Earth to develop greater complexities and diversities of articulations.  
Autopoiesis describes the self-organizing, form-producing powers of all 
phenomenal entities.  Communion describes the interrelatedness and 
complementarity of all phenomena that, in spite of increasing differentiation and 
self-expression, are nevertheless woven into an evolutionary fabric of increasing 
intimacy and symbiosis.  I discuss this connection in chapter four, sections three 
and four.  
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the dinosaurs.  The Cenozoic era has given rise to the most abundant flourishing 

of life and consciousness that the planet has ever known.  Humans, as late 

comers in the evolutionary drama, are a special mode of being through which the 

universe gains self-awareness.90   However, the tendency of modern religious 

and scientific cultures to see humans as the center of all value and purpose has 

led to a civilization that acts without regard for the integral well-being of nature 

and prevents our species from fulfilling its evolutionary capacity to become an 

organ for the self-reflective celebration of the cosmos.91   

 If humans are to survive and prosper through this latest evolutionary crisis, 

then Berry and Swimme suggest that we would do well to learn how the planet 
                                            
90  Berry and Swimme outline in their book how certain "microphase" phenomena 
can have macrophase significance in the unfolding of evolution.  They introduce 
this concept with the formation of hydrogen atoms in the early stages of the 
universe.  The special characteristics of this simple atom allow for the intense 
photon energy of the "Flaring Forth" to quickly dissipate thus making way for a 
continued evolution of more complex forms.  Within biological evolution they 
similarly note the capacity of some species to significantly alter their environment 
as a microphase phenomena with macrophase significance. And they argue that 
humans are such a microphase phenomena which shifts the macrophase 
structure of the Earth and the universe.  See chapter four, section three, six, and 
seven. 
91 The belief that "man is the measure of all things" is the modernist approach to 
values theory and ethics.  From this, one can derive various utilitarian theories of 
ethics and values, in which humans well-being is the basis for judgment.  In the 
religious worldviews of the Judeo-Christian-Islamic traditions, the Creator God 
gives humans dominion over the natural world.  Values and ethics are then 
derived hierarchically from God to humans and from humans to nature.  The 
practical consequences of this religious worldview is also human-centered.  
These are broad generalizations that ignore competing interpretations and sub-
traditions.  Within environmental ethics, there is a great debate on the practical 
necessities and philosophical possibilities of having a non-anthropocentric or 
non-theocentric ethical orientation towards nonhuman entities.  This will be 
discussed again in chapter six.  For an excellent, introductory text on 
environmental ethics, see Holmes Rolston III (1988), Environmental Ethics: 
Duties to and Values in the Natural World, Philadelphia: Temple University 
Press. 
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has met such challenges in the past.92   The evolutionary narrative in which we 

find ourselves, argue Berry and Swimme, offers itself to us like a religious 

revelation as guidance.  By allowing the larger communities of beings to which 

we belong to inform our lives, we can transform the nightmare of the end of the 

Cenozoic era into a new stage in the narrative which Berry and Swimme call the 

"Ecozoic era."  The Ecozoic era will be structured around mutually enhancing 

relationships between human communities and the entire Earth community of 

beings.93 

 Many of the interpretive issues that I examined with Ricoeur become self-

evident in Berry and Swimme: the productive use of metaphor, the dynamic of 

reading and interpretation in the context of science, the centrality of narrative in 

fiction and history, and the critique of ideology on the basis of a declared utopia.  

We further see in their self-critical adoption of the Cosmogenetic Principles and 

the many illustrations thereof, an example of the part-whole dynamic in 

interpretation and science.  And as we saw in Ricoeur, the validity of this self-

consciously value-laden approach to the modern scientific cosmology cannot be 

construed in terms of empirical certainty.  Rather, verification is a matter of 

                                            
92  There have been at least seven mass extinctions of life forms during the 4.5 
billion year Earth history.  Successful adaptation requires new species to turn 
resistance into innovation.  Successful adaptation requires an extravagance of 
experimentation that pragmatically uses the past patterns of existence but is not 
frozen within those established ways.  Successful adaptation somehow requires 
increased sensitivities by the species to its environment.  Berry and Swimme 
argue that Darwin's "survival of the fittest" is not a function not of brute strength, 
but of "fitting in."  Throughout their text, Berry and Swimme offer what I call 
"evolutionary parables" that are meant to offer guidance to humans at this 
moment of evolutionary crisis.  See chapter four for this discussion. 
93  See chapter four, section nine. 
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probability94, persuasion, and pragmatics.  Ricoeur reminds us of the centrality of 

uncertainty and the necessity of taking risks in a pragmatics of constructing life 

and knowledge.   

 Just as Ricoeur calls us to approach the hermeneutical circle with extreme 

sensitivities for our prejudgments and an openness to the projective reference of 

the text that employs multiple critical analyses, so too do Berry and Swimme 

invite us to approach natural phenomena.  The bio-cultural transition to this 

Ecozoic era will require a new consciousness that draws as much from the 

artistic mode of being as from the scientific.  We must learn "nonhuman 

languages" of the natural world in order to learn their wisdom and gain respect for 

their being.  Bioregional ecosystems will provide a new kind of grammar for these 

Earth languages.  This dialogical relationship with nature requires new 

boundaries of human identity which understand humans to be a part within the 

whole whose function is to consciously celebrate the elegant unfolding of the 

cosmos.95   

 Again using Ricoeur's hermeneutics and his functional correlation of 

ideology and utopia, I will question whether this celebratory-mode of 

consciousness is a transformative utopic vision or an escapist one.  I will 

question whether this notion of humans as a privileged culmination in the 
                                            
94  Norbert Samuelson from Temple University's Religion Department , in 
reviewing an earlier version this dissertation, argues that probability is not an 
appropriate term in this context.  Probability is a specific mathematical function 
that can be precisely formulated and measured.  I choose to leave the term, not 
because I believe it is possible to precisely formulated and measure the "truth-
content" of this work, but because I want to raise the possibility that mathematics, 
as I argue for the sciences in general, is governed by an interpretative dynamic 
between humans, other humans,  and the universe.  I wish to problematize a 
simple Neo-Pythagorean approach to mathematics as an especially "pure" mode 
of knowledge . 
95  This argument is examined in chapter four, sections nine and ten. 



 39 

evolutionary drama unintentionally contributes to furthering a destructive 

managerial ethos towards nature.  And I will question whether Berry and 

Swimme's Cosmogenetic Principle can adequately account for a morally 

coherent and distinctive character of human evil and the responsibility of effective 

human agency. 

 

 

 The notion of a hermeneutical conversation between humans and nature 

becomes the dominant theme of chapter five, in which I reassess Ricoeur, Berry, 

and Swimme through the thoughts of feminist- socialist, biologist-historian, 

Donna Haraway.96  While Haraway, Berry, and Swimme's works are very 

synchronistic, there are elements of Haraway's work which also provide new 

insights and critical perspectives.  Haraway raises a postmodern suspicion of all 

universalizing stories as a source of a great deal of violence, oppression, and 

distortion.  Rather than seeking a one-true story, Haraway explores using 

difference and marginality as critical lenses for viewing science, nature and 

society.  In what sense then might the telling of a "Universe Story" be part of the 

problem, instead of the solution? 

 I focus on two essays by Haraway that are separated by several years 

and much critical reflection.  The first essay, "A Cyborg Manifesto," is a strong 

                                            
96 Donna Haraway is a historian of science and Professor at the History of 
Consciousness Board at the University of California in Santa Cruz. She received 
a doctorate in biology from Yale University.  She has authored a number of 
essays and books, including (1989) Primate Visions: Gender, Race, and Nature 
in the World of Modern Science, New York: Routledge and (1991) Simians, 
Cyborgs, and Women: The Reinvention of Nature, New York: Routledge. 
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social constructionist approach to science, nature, and society.97  The second 

essay, "Situated Knowledges," is a response to criticisms of the implicit relativism 

in her earlier piece.  In this second essay, Haraway tries to break out of the 

realism/constructionism dichotomy by reenvisioning "vision" as the metaphor for 

reliable and objective knowledge in scientific discourse.98  The "Cyborg 

Manifesto" will raise critical problems for my project with Ricoeur, Berry and 

Swimme; while the latter "Situated Knowledges" will affirm the metatheorical 

claims and the practical concerns.  These essays taken together will clarify and 

strengthen my interpretative model and raise critical question about potential 

dangers in this attempted remythologization of science. 

 Haraway ironically introduces the "myth of the cyborg," a new species 

identity in which the Enlightenment category divisions between machines, 

animals, and humans can not be maintained.  The cyborg emerges within the 

distopia of technocratic domination of modern life, but rather than envisioning a 

return to some essentialized version of a natural order, Haraway inverts the 

nightmare by seeing in it the possibility of a liberationist movement for cyborgs 

that would advance human and nonhuman well-beings.  Because the cyborg-

being corrupts the essentializing boundaries of modernity, we can pursue 

emancipation without adopting "natural" theologies and "natural" laws, which 

                                            
97  "A Cyborg Manifesto: Science, Technology, and Socialist-Feminism in the 
Late Twentieth Century" evolved from papers and essays written in 1983 and 
1984 and is published in this form in Haraway's 1991 collection of essays, 
Simians, Cyborgs, and Women, New York: Routledge (Haraway, 1991, 243.) 
98 "Situated Knowledges: The Science Question in Feminism and the Privilege of 
Partial Perspectives" originated as a commentary on Sandra Harding (1986) 
Science Question in Feminism, Ithica: Cornell University Press, which was 
delivered in 1987 at the American Philosophical Association, Western Division 
meetings and is published in this form in Haraway's 1991 collection of essays, 
Simians, Cyborgs, and Women, New York: Routledge (Haraway, 1991, 248.) 
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historically have been extremely problematic for those defined as "unnatural" and 

"other."  This blurring of the boundaries of human identity recalls the strategy 

used by Berry and Swimme, but the extension to include machines and 

artifactual beings is a provocative challenge to The Universe Story.  In each 

instance, however, we are presented with a magnitude of change which is best 

described in terms of new speciation.99  Haraway also raises the concern as to 

whether Berry and Swimme might be re-essentializing "nature," as suggested by 

their nostalgia for Medieval Scholasticism and primal cultures.   

 Haraway's wrestling with the relativistic tendency of her postmodern 

approach to science and her commitment to emancipatory struggle for 

marginalized and oppressed groups leads her to a unique reinterpretation of the 

doctrine of objectivity in the "Situated Knowledges" essay.  By deconstructing the 

metaphor of vision within scientific discourse, she re-situates all vision within 

embodied situations.  The dream of a transcendent vision of truth through the 

universal knowledge of a science or a religion is presented by Haraway as a 

monstrous absurdity.100  All vision must be located, and singularity in vision lacks 
                                            
99  Speciation is the evolutionary process through which new species come into 
being.  At what threshold of differentiation is a new species fixed, how are 
species classified and related, what are the mechanisms of change within 
evolution: these are all critical questions within evolutionary biology.  Berry and 
Swimme's discussion of evolution is addressed in chapter four, sections five and 
six.   
   The point here is that the order of magnitude of behavioral and thought 
changes already manifested by humans and now also required for adaptation to 
new Earth-wide realities is best thought of as new speciation.  Berry and Swimme 
argue that culture is part of the biologically defined adaptation encoding pattern 
for humans, though new technologically defined reproductive technologies may 
soon transform other aspects of Homo sapiens evolutionary identity. 
100 The dream of being no-where and seeing everything through a singular, 
universal vision of objectivity or truth is an extremely dangerous dream for 
humans which has been projected by humans into religious discourse and into 
scientific discourse.  See chapter five, section five. 
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depth perception.  Vision must be embodied and situated, or it is no vision at all.  

Like embodied vision, we must seek "situated knowledges" which can be located 

and held politically and ethically accountable.  Improved truth-seeking requires 

multiple positioning within a field of relational identities.101  Improved truth-

seeking also requires a keen understanding of asymmetrical power relationships 

as a source of distortion within this dynamic.  Identifiable commitments to 

emancipation become an asset in this reinterpretation of scientific objectivity.  

The notion of "value-free objectivity" becomes a dangerous absurdity. 

 Haraway provides the outline for what I call a field theory102 of social-

biophysical formation and positioning (schematic 6, on page 289.)  As in 

Ricoeur's understanding of the semantic autonomy of the text, and as in Berry 

and Swimme's understanding of the self-organizing, form-producing powers in 

nature, Haraway grants to all biophysical phenomena an element of subjectivity.  

Nature is an active agent in this hermeneutical conversation.  And in recognizing 

that element of agency in nature, Haraway introduces the Coyote-Trickster figure 

from southwest Native American mythology to account for this self-generative 

power of natural beings.  For if nature has agency, then we need to allow for 

surprises and ironies (and tragedies) as a central element of our belongingness.  

                                            
101   The notion of multiple positionings as a strategy for improved truth-seeking 
suggests that epistemological locations are not simply given by birth and social 
structures but can also be acquired by choice.  This strategy within academics 
would argue for multiple specializations in diverse fields, multicultural and 
multilingual training, and a new kind of multidisciplinary curriculum. 
102  My use of the term "field theory" to describe Haraway's metatheoretical 
claims in "Situated Knowledges" is derived from physics.  In physics, 
mathematical descriptions of gravitational fields and other kinds of fields are 
developed to describe the interactions of different forces.  The schematic six, 
which I develop to visually portray Haraway's theory of formations and 
positionings, is reminiscent of "bubble" chamber photographs from subatomic 
experiments.  
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The trickster element in the mediation of knowledge production is a reminder as 

well that hermeneutics is the "science of Hermes," who was himself a potent 

trickster of the gods and mortals alike in Greek mythology.103 

  

 

 In my conclusion, I restate and develop the pragmatic criteria for 

evaluating The Universe Story within my social-biophysical hermeneutical model.  

I begin by re-examining the practical problems presented by a global economic 

and environmental collapse that initially motivated and contextualized this 

project.  I briefly offer evidence for my choice of global economic and 

environmental breakdown as a significant context for doing science, philosophy, 

and ethics.  I examine the exponential growth in human population and 

consumption, noting that humans are now a species which has fixed its 

environment in profound ways and thus collapsed the separation of nature and 

culture.  This capacity to re-engineer, by design or default, the genetic and 

                                            
103 For an excellent introduction to Greek Mythology, including the important roles 
of Hermes, see Edith Hamilton (1940), Mythology: Timeless Tales of Gods and 
Heroes, New York: Penguin.  See also Robert Graves (1960), The Greek Myths: 
Volume One and Two, New York: Penguin and Edward Tripp (1970), The 
Meridian Handbook of Classical Mythology, New York: Meridian, 299-302 
specifically on Hermes.   
    John Caputo (1987), Radical Hermeneutics: Repetition, Deconstruction and 
the Hermeneutic Project,  Bloomington: Indiana University Press, has a chapter 
entitled "Hermes and the Dispatches from Being: Derrida on Heidegger" 153-186.  
Caputo discusses the late Heidegger's notion of awaiting messages from the 
gods and connects Hermes to Heidegger's notion of hermeneutics, but fails to 
note the trickster character of Hermes in classical mythology.   
    The connection between Hermes, hermeneutics, and hermaphrodite should 
also be elevated at this point.  The long history of bisexuality in folklore and ritual 
is an invitation to seek what Haraway calls a "post-gender society."  For a 
challenging exposition of the archetypal character of Hermes, see Rafael Lopez-
Pedraza (1977) Hermes and his Children,  Zürich: Spring Publications.  
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biochemical systems within nature is fraught with dangers, as the technocratic 

and financial elites104 have become extremely powerful, but continue to be 

motivated by extremely short-term and parochially defined perspectives.105   

 The search for the sources of these destructive patterns and the sources 

of possible motivational and transformative powers to change led me to this 

project and an examination of the role of science in promoting a destructive 

ideological orientation toward nature.  My question has been how can science be 

                                            
104  The identities of these technocratic and financial elites are not easily 
established, nor do they exercise monolithic powers.  In the case of the United 
States, there are significant power stratifications within our society that are often 
invisible in political and social discourse.  For discussions of social stratification in 
the United States see Stephen Rose (1986) The American Profile Poster, New 
York: Pantheon and John Raines (1975) Illusion of Success, Valley Forge: 
Judson Press.   
    When we compare the United States as a whole to the rest of the world, there 
are further stratifications.  See for instance the annual reports by Ruth Sivard 
(1987-1990), World Military and Social Expenditures, Washington D.C.: World 
Priorities; and the United Nations Development Programme (1991), Human 
Development Report, New York: Oxford University Press. 
    I would content that any person capable of reading this dissertation is 
sufficiently privileged, educated, and leisured,  that you should better consider 
yourself part of the global power elite than not, in spite of any dissonances, 
ambiguities, and powerlessness that you might perceive within the functioning of 
this "apparatus."  In my systems approach to these problems, it is not possible to 
clearly demarcate between individuals and the social-economic systems in which 
they participate, in spite of individual opposition and resistance to particular 
aspects of a social-economic system.   
    And to further problematize this hierarchical view of "significant" eco-social-
economic power, I would also note that the impoverished and destitute also 
exercise significant powers to "re-engineer" natural systems through excessive 
birth rates and the unsustainable consumption of certain resources.   
Deforestation, water pollution, air pollution, and desertification do not necessarily 
require advanced industrial technologies and living standards. 
105 For an excellent introduction to environmentalism and economics see Herman 
Daly and John Cobbs, Jr. (1989) For the common good: Redirecting the 
economy toward community, the environment, and a sustainable future., Boston: 
Beacon Press. 



 45 

reinterpreted, reconstructed, and remythologized so as to support actions and 

beliefs which seek the mutual enhancement of humans and the entire Earth 

community. 

 I argue that the model of a social-biophysical hermeneutical conversation 

better accounts for the dynamic and mutually constitutive relationships between 

humans and nonhumans.  The model also renders the normative and projective 

components of science intelligible, without following the modern-postmodern 

bifurcation of realism and social constructionism to their extremes.  Finally, the 

model not only recognizes the possibility of demythologizing the ideological 

components  of science, it endorses the possibility of remythologizing such 

ideologies through the function of utopia and metaphoric innovation.  Because 

the verification of any such move is negotiated intersubjectively between human 

agents and nonhuman agents through a dialogue of probability and persuasion 

and realized pragmatically within life, I close this study with a consideration of the 

pragmatic consequences of adopting Berry and Swimme's Universe Story.  

 The pragmatics of validation are found in the practical need to address 

this global evolutionary crisis.  This process hermeneutical model for nature 

provides important insights into the challenge of developing environmental ethics 

and ethics in general.  These hermeneutical conversations operate within a 

problematized framework which avoids foundationalist and essentialist thought-

behavior, which has been the problem of many naturalized ethical, philosophic, 

and theological systems.  We are offered a way out of the excessive 

anthropocentrism of modernity and postmodernity, but also a check on the 

potentially "ecofascist" tendencies of biocentrism106 and other forms of collectivist 

                                            
106 Biocentrism is a term in environmental ethics that privileges the integral 
functioning of an ecosystem as a primary good from which other goods are 
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holism.  These concerns for comprehensiveness, cohesion, applicability, and 

ethical coherence are parts of my pragmatics of validation. 

 Another component of this pragmatics of validation is on the level of 

motivation.  This approach to hermeneutics, science, society and nature 

recognizes the centrality of story-telling in the cultivation of ethical metaphors and 

models.  If we would have a new environmental ethics for our times, than we will 

need new stories about nature.  If the powerful and privileged are to willingly 

"sacrifice" their parochial and short-term benefits in a global movement of 

voluntary simplicity, then there will need to be a powerful spiritual "benefit" to 

replace the egotistical and materialist obsessions of the dominant culture.  I 

believe that the invitation for humans to become a celebratory node of 

consciousness in the universe holds promise. 

 So the truth content of Berry and Swimme's Universe Story  and of the 

metatheoretical claims of this dissertation must be construed within a field of 

probability and persuasion and not within the fiction of empirical certainty and 

logical deductive necessity.  The truth of this remythologization of the scientific 

cosmology must be discerned on many complex levels of meaning and 

pragmatics.  In making this argument, I tremble when considering what is 

perhaps the most central pragmatics for the human species in the late twentieth 

century at the end of the Cenozoic era: can we come to dwell together with each 

other and the Earth in a mutually enhancing and sustainable manner.  I hope and 

                                                                                                                                  
derivative.  Aldo Leopold articulated this concept in his 1949 classic, A Sand 
County Almanac: "A thing is right when it tends to preserve the integrity, stability, 
and beauty of the biotic community.  It is wrong when it tends otherwise."  While I 
am attracted to biocentrism, I will also argue that the human empowered position 
to adjudicate between the particulars of this ecosystemically defined "right and 
wrong" is potentially far more dangerous than any other historical manifestation 
of collectivism or nationalism, hence, my use of the term "ecofascism." 
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pray that this dissertation can be a small contribution to developing a theoretical 

and motivational model for reinventing nature and ourselves such that this blue-

green planet may come to be a safer and healthier world. 

 

 

 A few final words of introduction to my readers: Though written to flow in a 

certain direction, like rain fall that carves its own stream beds within the 

topography of a watershed, you need not follow the direction of flow in reading 

this dissertation in order to traverse this country-side.  If you are analytically 

minded, read on.  If you are practically and politically minded, you might start 

from the conclusion and read backwards.  If you have a literary and linguistic 

bend, you might start with chapter three on Ricoeur.  But at the center of this 

work lies a gem, a story which humanity has stumbled upon without quite 

recognizing its true worth.  So if nothing else, you should read chapter four for it 

is the inspiration within the philosophy and struggle of this dissertation.  It is the 

story of the universe and this remarkable moment in space and time within that 

story which we now occupy.  Thomas Berry and Brian Swimme have synthesized 

and transcribed this story for us.  I have attempted to re-scribe and interpret it 

further.  This new story, in this form or others, is a primary and powerful 

reference for all discussions of meaning and purpose.   
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CHAPTER TWO: 
MODERN SCIENCE AS INTELLECTUAL AND MORAL PROBLEMS 

 
 

We need to start with the story of the universe as a whole.  Our emergent 
cosmos is the fundamental context for all discussions of value, meaning, 
purpose, or ultimacy of any sort. 

Brian Swimme, The Universe is a Green Dragon  (1984, 27) 

 
1. An Unorthodox Treatment of Modern Science 

 To treat modern science as a mythic narrative, as the fundamental context 

for all discussions of value and meaning, is a concept that will be foreign to most 

scientists and many philosophers.  It has been one of the hallmarks of scientific 

empiricism that there is a clear distinction between descriptive statements about 

nature and prescriptive statements of ethics.  The "is" of science and the "ought" 

of society ought not to be confused; the first characterized by a universal 

factuality and the latter by a subjective inclination or judgment.  Indeed, there 

appears at first examination an obvious and radical distinction between the 

developing modern scientific cosmology and that of Genesis  or some other 

religious-mythic account of human and Earth origins.  Modern science offers a 

factual, objective, empirically-based account of a fifteen billion year evolving 

universe and a four billion year Earth evolution.  Mythology and the mythic are by 

common usage negative in their connotation, referring to that which is imaginary, 

fanciful, and untrue.  To insinuate that modern science does have  a mythological 

function and should furthermore self-consciously and self-critically develop this 
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mythological component will be rejected out of hand in a logical empiricist 

worldview.  Modern science not only gives us more plausible explanations of 

biophysical evolutionary processes, it also "does things" with these explanations 

in concrete manipulations of natural environments through human technologies.  

Mythology might make for good literature, but it could hardly build a space 

station, map and alter genetic structures, dissect and harness atomic matter-

energies, network instantaneous global communication, discover antibiotics, and 

create virtual-reality-computer simulations.   

 Before examining the unorthodox mythic, value-laden reinterpretation of 

the modern scientific cosmology developed by Brian Swimme and Thomas Berry, 

I will develop an interpretive framework for this project.  I will do so in two stages.  

This chapter will first explore the philosophic issues that arise out of the debate 

between scientific realist and social constructionist approaches to science with a 

quick survey of the views of Moritz Schlick, Karl Popper, Hilary Putnam, and 

Thomas Kuhn.  Secondly, this chapter will examine modern science as a moral 

problem with a brief look at critiques by feminists and others.  The moral problem 

of modern science will be examined with the help of Cornel West, Sandra 

Harding, Carolyn Merchant, and Martin Heidegger.  These epistemological and 

moral questions will help open up a horizon for the possibility of a mythic, 

allegorical reinterpretation of the modern scientific cosmology.  In the next 

chapter, with the help of Paul Ricoeur, I will then develop a hermeneutical 

approach to modern science which will provide a framework for considering the 

work of Thomas Berry and Brian Swimme that by-passes, at least temporarily, 

the inconclusive epistemological debates within the philosophy and history of 

science to which we now turn. 
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2. What is "Modern" in Science 

 Historically speaking modern science is a Western European movement 

that began in the seventeenth century Enlightenment period.  Some of the 

thinkers identified with the beginning of this movement are Galileo Galilei (1564-

1642), Francis Bacon (1561-1626), Rene Decartes (1596-1650), and Isaac 

Newton (1642-1727).  Over a three hundred year period, the modern scientific 

movement has been incredibly successful in its power to explain and manipulate 

nature for human ends.  The idea of a unified scientific enterprise carried on in 

diverse disciplines filling in pieces of a grand puzzle called "reality" is gradually 

giving way to the idea of many sciences and many separate but overlapping 

"realities."  Science today is operationalist in that it applies whatever theoretical 

apparatus works in particular, well-defined situations.  In this latter conception of 

many sciences, however, we are already moving into a contentious transition 

period in this historical movement.  Nevertheless, it may be more accurate to use 

the plural form in referring to modern sciences, for it is perplexing to understand 

how the physical sciences, the life sciences, and the social sciences, let alone 

the many branches and schools of thought within them, can all be accounted for 

as one unified exploration of truth. 

 It is more difficult to precisely define modern science philosophically, 

though it is precisely in its epistemological formulation that modern science 

claims its unique status.  In the classical and medieval worldview adopted from 

Aristotle, there are four types of causative relationships exhibited in the universe: 

formal, material, efficient and final.  The formal refers to the plan or structure of a 

thing; the material refers to the matter of a thing; the efficient refers to the 

dynamic or initiating power of a thing; and the final refers to the goal or end.  The 

universe, as a whole or any of its component parts, can be framed within these 
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four causative relations, and in so doing we see how modern science broke with 

these earlier traditions.   

 The medieval worldview emphasized the formal  and final  causative 

features, from whence the universe arose, its formative structure or idea, and to 

what end it was going, its goal and purpose.  The modern scientific worldview 

emphasized the material  and efficient  causative features and gradually came to 

reject consideration of formal and final causations as non-verifiable speculation 

which supported socially and scientifically regressive superstitions and social 

structures.107 

 This Aristotelian formulation seems to provide a clear demarcation 

between science and non-science, but it will be necessary for this project to 

explore these epistemological questions a little further.  In the philosophy of 

science discourse, this emphasis on material and efficient causation is referred to 

as the hypothetical deductive method.  Modern science is based on hypothetical 

inference, empirical observation and deductive reasoning.  A problem or theory 

about reality is inferred and formulated as a question for verification.  This, the 

hypothesis, is then tested or verified through empirical observations.  The data or 

results of this observation then lead to the acceptance or rejection of the theory 

based on deductive or logical reasoning about the sequence of events and their 

apparent causal relationships.108 

                                            
107 For a discussion of the Aristotle's four causes as they pertain to the modern 
scientific revolution see Holmes Rolston III, Religion and Science, Temple 
University Press: Philadelphia, 1987, 34-36 or Carolyn Merchant (1980), The 
Death of Nature: Women, Ecology, and the Scientific Revolution, Harper & Row: 
New York,11-12.. 
108  This presentation of the scientific method was taught to me in grade school.  
As the discussion below indicates, what science really is as a methodology is not 
so clear.  For an excellent collection of essays on the philosophy of science see 
Richard Boyd, et al. The Philosophy of Science,  Cambridge, MA: MIT Press, 
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 This formulation of the modern scientific method is widely and superficially 

accepted.  It does not, however, distinguish modern science from pre-modern 

science, or for that matter from the most "primitive" human or non-human 

learning processes.  Even religious or superstitious thinking utilizes theories, 

referred to as creeds or beliefs, and tests those theories through lived 

experiences from which "rational" deductions are inferred (Rolston 1987, 1-31.)  

The hypothetical deductive process is a tautological reformulation of the survival 

of the fittest, which is itself a tautology (Kelly 1992.)  This is very muddy water for 

the philosophy of science, however unproblematic and unexamined these issues 

may be for practitioners of science. 

 
3. Logical Positivism: Moritz Schlick 

 Logical Empiricism, also known as Logical Positivism, is a philosophic 

movement that maintains the possibility of a rigorous definition of science that 

would clearly demarcate science and non-science.  This formulation of the 

modern scientific worldview was prominent in the 1930s in what was called the 

Vienna Circle.  Inspired by the mathematical formalism of Frege, Russell, 

Whitehead, and others, they wanted to extend this formalized language of 

mathematics and logic to science and thus create a clear demarcation between 

scientific statements and non-scientific statements.  Moritz Schlick, a good 

representative of logical positivism, writes from Vienna in 1932, that "[t]o state the 

circumstances under which a proposition is true is the same  as stating its 

meaning, and nothing else" (Schlick, 41.)   By this Schlick means that in science 

and philosophy, valid statements about truth or reality must be formulated as 

                                                                                                                                  
1991.  Other excellent introductory texts to this field are Holmes Rolston III, 
Religion and Science, Temple University Press: Philadelphia, 1987 and Ian 
Barbour, Religion in an Age of Science, Harper: San Francisco, 1990. 
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testable true/false propositions.  No other kind of statement can count as true, 

factual, or scientific.   Schlick writes with a religious fervor that: 
 
 Anyone who has once attained the insight, that the meaning of any 
statement can be determined only by the given, no longer even grasps the 
possibility of another  opinion, for he sees that he has merely discerned 
the conditions under which opinions can be formulated at all.  It would thus 
be quite erroneous as well to perceive in the foregoing any sort of 'theory 
of meaning'. . . ; [because] that which precedes all formulation of theories 
cannot itself be a theory. 
 The content of our thesis is in fact entirely trivial (and that is 
precisely why it can give so much insight); it tells us that a statement only 
has a specifiable meaning if it makes some testable difference whether it 
is true or false (Schlick, 41.) 

 Schlick writes that "the question about the reality of an experience has 

meaning only where this reality can also be meaningfully doubted." (Schlick, 54.)   

This verification principle is one of the critical demarcations between science and 

non-science, according to empiricists.  The existence of God or a teleologically 

inspired universe ala  Swimme and Berry are not verifiable statements, but empty 

speculation.  This kind of metaphysical speculation, according to Schlick, is thus 

to be avoided.  Schlick concludes his essay: 
 
The empiricist does not say to the metaphysician: "Your words assert 
something false," but "Your words assert nothing at all!"  He does not 
contradict the metaphysician, but says: "I do not understand you" (Schlick, 
54.) 

 Indeed, for Schlick and other enthusiasts of modern science, the 

metaphysical speculations of Swimme, Berry and others is an unintelligible 

language.  In this exclusivist, universalist, philosophic formulation of science as a 

privileged way of knowing reality, however, Schlick obscures his own 

metaphysical presuppositions.  What Schlick refers to as "entirely trivial" is itself a 

series of non-verifiable, non-testable propositions that underlies his entire 

argument.  In summary, the key propositions in Schlick's argument are: 
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• Deductive statements (analytical) can be reduced to a true/false 

proposition in which the meaning is clearly represented in the sentence; 

• Inductive statements (synthetic) can never be proven true; 

• Logical coherence is the assumed, "trivial" basis on which to judge 

science and philosophy; 

• Philosophy is logic; 

• Metaphysical propositions are to be avoided as meaningless statements; 

• Science is clearly demarcated from non-science by the principle of 

universal verification; 

• Sense perceptions are an objective representation of reality; and 

• Science is the only progressive force in social development. 
 

 Schlick's formulation of logical empiricism was very influential in the 

development of the social sciences and the university system, but does not really 

impact upon the practice of physical sciences which has tended more towards 

operationalism and a narrowly defined pragmatism.  By the 1950s, however, 

logical positivism was widely discredited because of the theory laden nature of so 

much science and the unobservable nature of so many of the objects of science.  

Another problem for the logicians of the philosophy of science was the inability to 

coherently account for the process of inductive inference, or generalizations 

based on particular phenomena, which can never be formulated as verifiable 

propositions.  The concern to demarcate science as a privileged epistemology 

was still very much on the minds of the successors to the Vienna School, which 

can now be referred to as Post-Positive Empiricist or Scientific Realist. 

 
4. Karl Popper's Falsification Theory and  
    Hilary Putnam's Pragmatic Realism 



 55 

 The debate between Karl Popper and Hilary Putnam on the logic of 

scientific discovery and actual practice of science will help to show the 

inadequacy of all theories that present science as a privileged methodology for 

gaining direct access to biophysical truths.  Karl Popper is an interesting 

transition figure in the philosophic struggle to maintain the clear demarcation 

between science and non-science.  Popper makes a sharp distinction between 

the inductive process of conceiving of a new theory and the deductive methods of 

examining it logically.  While acknowledging the role that inductive thinking plays, 

it is the deductive testing of theory that renders the scientific mode unique and 

efficacious (Popper, 99.)  He held that falsification was the key principle 

demarcating science and non-science.  A proposition is scientific, if and only if 

there are data which could prove it wrong.  Metaphysical statements, e.g. "Is 

there a teleological order to the universe?", cannot be formulated in a way that 

they could be disproved and are therefore not scientific by Popper's account.   

 Popper was very popular in presenting this normative view of the scientific 

process as anti-dogmatic.  The practice of science is unique, because scientists 

take pleasure in disproving their own theories.  Fudging the data to preserve a 

theory is the ultimate sin of science.  Popper writes in 1959 about those times of 

crises in the sciences when a previously held theory is challenged by new 

experimental findings: 
 
In such times of crisis this conflict over the aims of science will become 
acute.  We, and those who share our attitude, will hope to make new 
discoveries; and we shall hope to be helped in this by a newly erected 
scientific system.  Thus we shall take the greatest interest in the falsifying 
experiment.  We shall hail it as a success, for it has opened up new vistas 
into a world of new experiences.  And we shall hail it even if these new 
experiences should furnish us with new arguments against our own most 
recent theories (Popper, 107.) 
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 Hilary Putnam critiques Popper by examining the actual historical 

practices of science and the process of corroboration.  First Putnam notes the 

practical impossibility of not utilizing inductive processes, that which Popper 

seeks to avoid as perplexing to a logician.  Putnam writes: 
 
When a scientist accepts a law, he is recommending to other men that 
they rely on it -- rely on it, often, in practical contexts.  Only by wrenching 
science altogether out of the context in which it really arises -- the context 
of men trying to change and control the world -- can Popper even put 
forward his peculiar view on induction.  Ideas are not just  ideas; they are 
guides to action.  Our notions of "knowledge," "probability," "certainty," 
etc., are all linked to and frequently used in contexts in which action is at 
issue . . .  
 Since the application of scientific laws does involve the anticipation 
of future success, Popper is not right in maintaining that induction is 
unnecessary (Putnam, 122.) 

 The problem with inductive inference in the philosophy of science is that it 

"pulls the rug out from underneath" the special demarcation that science claims 

over religion and other non-sciences.  For instance, the move to belief in a Divine 

Being or a teleological universe can be presented as inductive generalizations 

based on the patterned order of the universe.   These natural theologies infer a 

divine creator based on empirical observations.  Natural theologies have the 

same logical  status of an inductive statements in science; they cannot be 

deducively proven or disproven.  Inductive inferences can be plausible or 

implausible, but never simply, universally, verifiably true.  We can persuade 

others that certain inductive inferences are true, but we cannot compel their belief 

through irrefutable evidence. 

 The second argument that Putnam makes in his critique of Popper is that 

scientists select probable and not improbable theories for testing.  I won't 

elaborate this point, except to note that Popper's ethic of self- and group- testing 

through attempted falsification of a theory plays an important normative role in 
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scientific communities, where the practical temptation is very strong to "fudge" 

the experimental data to fit the theory.  As a normative or ethical orientation, 

however, it assumes the same philosophical status as the Golden Rule or some 

other moral injunctions.   

 Putnam's third critique of Popper's formulation of logical empiricism notes 

the use of auxiliary statements or mitigating factors that might account for 

experimental abnormalities in evaluating a particular theory (Putnam, 124-125.)  

Further, many scientific propositions are of ideal situations that could not be 

formulated as falsifiable statements anyway (Newton's Universal Law of Gravity 

and Darwin's Theory of Natural Selection are two examples cited.)  Putnam 

writes: 
 
The Law of Universal Gravitation is not  strongly falsifiable at all; yet it is 
surely a paradigm of a scientific theory.  Scientists for over two hundred 
years did not derive predictions for U.G. in order to falsify U.G.; they 
derived predictions from U.G. in order to explain various astronomical 
facts.  If a fact proved recalcitrant to this sort of explanation it was put 
aside as an anomaly (the case of Mercury).  Popper's doctrine gives a 
correct account of neither the nature of scientific theory nor of the practice 
of the scientific community in this case (Putnam, 126.) 

 Putnam summarizes three conclusions arising from his critique of 

Popper's logical empiricism: 
 
. . .(1) theories do not imply predictions; it is only the conjunction of a 
theory with certain 'auxiliary statements' (A.S.) that, in general, implies a 
prediction.  (2) The A.S. are frequently suppositions about boundary 
conditions (including initial conditions as a special case of 'boundary 
conditions'), and highly risky suppositions at that.  (3) Since we are very 
unsure of the A.S., we cannot regard a false prediction as definitively 
falsifying a theory; theories are not  strongly falsifiable (Putnam, 126-127.) 

 Putnam presents three schemata for the actual practice of science.  In the 

first schema, the standard logical empiricist formulation of science, a theory plus 

certain auxiliary statements yields certain experimental, verifiable, true/false 
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predictions.  In the second schema, a theory plus certain unknown auxiliary 

statements yields a particular set of observational abnormalities.  The task of 

science in this second schema is to determine the mitigating auxiliary factors 

which yield those results.  An example of this is the irregular orbit of Uranus 

before the discovery of Neptune.  This describes a great deal of actual scientific 

practice.  The third schema is that of a theory plus auxiliary statements which 

yields perplexing abnormalities and thus calls forth the postulation of new 

theories.  This describes those moments in science when a new theoretical 

paradigm supplants an older paradigm (see the discussion of Kuhn below.)  The 

example Putnam cites is that of Einstein's Unified Theory replacing Newtonian 

mechanistic physics (Putnam, 129-132.)   

 Putnam asserts that the cumulative effect of scientific theorizing must be 

taken as approximately true of reality.  But while Putnam is a scientific realist, he 

often writes in ways that emphasize the socially constructed side of modern 

science that tends towards philosophical idealism (which he criticizes in Kuhn, 

see below): 
 
What Popper consistently fails to see is that practice is primary: ideas are 
not just an end in themselves (although they are partly  an end in 
themselves), nor is the selection of ideas to 'criticize' just an end in itself.  
The primary importance of ideas is that they guide practice, that they 
structure whole forms of life. [underline added]  Scientific ideas guide 
practice in science, in technology, and sometimes in public and private life.  
We are concerned in science with trying to discover correct ideas: Popper 
to the contrary, this is not obscurantism  but responsibility. (Putnam, 134.) 

 Putnam notes that there is a pragmatic "regularity of methodological 

significance," that "(1) lack of experience with phenomena and with previous 

knowledge about phenomena decrease the probability of correct ideas in a 

marked fashion; and (2) extensive experience increases the probability of correct, 
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or partially correct, ideas in a marked fashion." This pragmatic, probabilistic 

formulation does not yield a fixed, logical definition of science, but it works as a 

better presentation of how science actually works.  "We judge the correctness of 

our ideas by applying them and seeing if they succeed; in general, and in the 

long run, correct ideas lead to success, and ideas lead to failures where and 

insofar as they are incorrect" (Putnam, 134.)  

 The problem with this formulation of scientific practice and epistemology is 

that it tends to blur the boundaries between science and non-science.  Putnam 

applauds this move: 
 
The failure to see the primacy of practice also leads Popper to the idea of 
a sharp "demarcation" between science, on the one hand, and political, 
philosophical, and ethical ideas, on the other.  This "demarcation" is 
pernicious, in my view; fundamentally, it corresponds to Popper's 
separation of theory from practice, and his related separation of the critical 
tendency in science from the explanatory tendency in science.  Finally, the 
failure to see the primacy of practice leads Popper to some rather 
reactionary political conclusions (Putnam, 134.)109 

 Putnam's argument for revalorizing inductive processes is a critical issue 

for the philosophy and practice of science and for this project.  From a 

mathematical or logicial standpoint, synthetic statements of generalizations 

based on particulars, are circular, self-justifying "swamps" for reason and 

rationality.  Putnam writes: 
 
Induction has no deductive justification; induction is not deduction.  
Circular justifications need not be totally self-protecting nor need they be 
totally uninformative: the past success of "induction" increases our 
confidence in it, and its past failure tempers that confidence. . .We do have 
a propensity -- an a priori  propensity, if you like -- to reason "inductively," 

                                            
109   The reactionary political persuasions of Popper to which Putnam refers was 
his  
a priori   rejection of Marxism in the name of an anti-a priori  philosophy of 
knowledge. 
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and the past success of "induction" increases that propensity (Putnam, 
135.)  

 Later in this study, we will see how Swimme and Berry use an inductive 

process to develop a notion of a teleological evolutionary process in their book, 

The Universe Story.  Based on Putnam's argument, we will also want to consider 

the pragmatic "success" or possible "pay-offs" of their reinterpretation of the 

modern scientific cosmology.  At this point, it is helpful to note that the inability to 

provide a deductive proof or falsification of a proposition cannot be seen as the 

sole criterion for distinguishing truth and un-truth.  In our exploration of a 

definition of modern science, we have encountered epistemological confusion, 

which tends to disclose the possibility of other approaches to truth-seeking and 

other approaches to science as one truth-seeking activity among many. 

 
5. Social Constructionism: Thomas Kuhn's Historiographic Revolution 

 There is another approach to the problem of science which I will briefly 

explore as part of this effort to open up a horizon for the mythological treatment 

of modern scientific cosmology.  Thomas Kuhn challenges us to apply historical, 

causal analysis to the developments of modern science itself in his 1962 book, 

The Structure of Scientific Revolutions: 
 
History, if viewed as a repository for more than anecdote or chronology, 
could produce a decisive transformation in the image of science by which 
we are now possessed.  That image has previously been drawn, even by 
the scientists themselves, mainly from the study of finished scientific 
achievements as these are recorded in the classics and, more recently, in 
the textbooks from which each new scientific generation learns to practice 
its trade. . . This essay attempts to show that we have been misled by 
them in fundamental ways (Kuhn, 1.) 

 Kuhn breaks a kind of taboo within the sciences at this point, by turning 

the analytic tools of science on itself in a search for causative formative factors 

within the development of science.  To say that the developments and results of 
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modern scientific inquiry are socially, historically contingent and not simply the 

product of a universally verifiable method of inquiry was a radical move to the 

intellectual dethronement of science.   Ironically, Kuhn's "historiographic 

revolution in the study of science" was first published as part of Foundations of 

the Unity of Science,  which made up volumes one and two of the International 

Encyclopedia of Unified Science,  the editors and advisors for which were 

proponents of logical empiricism and scientific realism (Kuhn, 3.)  Kuhn's 

sociology of knowledge approach to the historical development of science is a 

critical moment for relativization of sciences' epistemological claims. 

 Kuhn noted that not only was the practice of science theory dependent, a 

point made by Quine, Putnam and others, but that observations were also theory 

dependent.  So in the intellectual and experimental moments where two theories 

collide, the data cannot always be appealed to as a final arbitrator between the 

validity of conflicting theories.   Kuhn does a historical analysis of what he calls 

"scientific revolutions" or "paradigm changes", in which there was no rational 

basis to choose the new paradigm over the old, because there was an under-

determination in the observational data.  He defines scientific revolutions to be 

"those non-cumulative developmental episodes in which an older paradigm is 

replaced in whole or in part by an incompatible new one" in which the choice 

between incommensurate paradigms "cannot be determined merely by the 

evaluative procedures characteristic of normal science, these depend in part 

upon a particular paradigm, and that paradigm is at issue" (Kuhn, 92-94.)   A 

further issue that Kuhn notes is that there was further incommensurability in the 

use of key terms, such that when Einstein discusses matter, the term is vastly 

different than what Newton meant.  
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 Kuhn's work is filled with historical examples of how these paradigm 

changes have actually functioned in the real practice of science.   Kuhn's 

approach has unleashed a vast quantity of historical, sociological, literary, and 

psychological research into the practice of science which seeks to deconstruct 

the underlying "irrational" forces operating within the actual practice of science.110    

 However compelling Kuhn's arguments may be, his social constructionist 

approach to science has been heavily criticized as subjectivist, relativistic and 

irrational.111   Philosophically Kuhn's presentation of the historical practice of 

science ends up being a process that appears more like "I wouldn't have seen it, 

if I hadn't believed it" (Rolston 1986, 10.)   While Kuhn treats the social, historical  

processes and the cognitive systems that scientists create as ultimately more 

real than the content of science itself, there is a solipsistic circularity which 

undermines his analysis.  

 Kuhn responds that he is not subjectivist in an individualistic sense, but in 

an intersubjective group context, and that within a given group, the discourse is 

highly structured, rule-governed, and rational.  This is not merely relativistic, but 

something more akin to the way language communities function. 

                                            
110 See for instance Trevor Pinch, "Theory Testing in Science-- The Case of Solar 
Neutrinos: Do Crucial Experiments Test Theories or Theorists?", Philosophy of 
Sociology of Science, 15 (1985) 167-187;  H.M. Collins and T.J. Pinch, "The 
Construction of the Paranormal: Nothing Unscientific is Happening," The Social 
Construction of Rejected Knowledge, ed. by Wallis; Ronald N. Giere, "The 
Philosophy of Science Naturalized," Philosophy of Science, 52 (1985) 331-356;  
and Paul Thagard, "The Conceptual Structure of the Chemical Revolution," 
Philosophy of Science, 57 (1990), 183-209.  For a bibliography and review of the 
literature see a manuscript by Steve Fuller, "The Philosophy of Science Since 
Kuhn: Readings on the Revolution That Has Yet to Come." 
111 For criticisms of Kuhn as subjectivist, irrational, and relativistic, confusing 
descriptive and normative modes of thought, see Postscript of The Structure of 
Scientific Revolutions, 1962,174- 175 
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 Within a given scientific paradigm, what Kuhn calls "normal science" or 

"puzzle-solving," there is a deductive thought  process with rules for "rational" 

discourse.  Between scientific paradigms, however, the rationality of one group is 

"all Greek" to an incommensurate group.  Kuhn writes: 
 
Debates over theory-choice cannot be cast in a form that fully resembles 
logical or mathematical proof.  In the latter, premises and rules of 
inference are stipulated from the start.  If there is disagreement about 
conclusions, the parties to the ensuing debate can retrace their steps one 
by one, checking each against prior stipulation. . . (Kuhn, 199.)  

 In the case of "incommensurable viewpoints" when scientific paradigms 

clash, no such compulsion of proof and testing exists.  There is, rather, a 

"process of persuasion" in which appeals can be made to values like simplicity, 

explanatory power, fruitfulness, and predictive capacities (Kuhn, 200.)                 

". . .[W]hat participants in a communication breakdown can do," writes Kuhn,  "is 

recognize each other as members of different language communities and then 

become translators. . ." (Kuhn, 202.)   This move to a foreign-language model for 

the practice of science is very difficult in actual practice.  Participants in inter-

paradigm-discourse have a variety of psychological, institutional, and economic 

"vested-interests," which inhibit a "simple" translation project.  Further, like the 

learning of a foreign language and culture, at some point it involves not simply 

translating into one's own idiom, but a real conversion experience or gestalt 

switch (Kuhn, 204.)   Nor does this foreign language model for science support 

the notion of good science versus bad or truth versus untruth. 

 Kuhn is also criticized as a philosophical idealist because he separates 

scientific theorizing and observation from ontological reality.  Kuhn argues in a 

Neo-Kantian manner that we have no direct access to ontological reality.   
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We posit the existence of stimuli to explain our perceptions of the world, 
and we posit their immutability to avoid both individual and social 
solipsism.  About neither posit have I the slightest reservation.  But our 
world is populated in the first instance not by stimuli but by the objects of 
our sensations, and these need not be the same, individual to individual or 
group to group (Kuhn, 193.)  

 This kind of formulation bothers those who see in the sciences, particularly 

in the biophysical sciences, not an illusory world created by human 

consciousness, but a concrete external reality whose real functions can be 

discerned through sustained and careful human examination of phenomena.  

Kuhn, however, believes this view is difficult to defend philosophically: 
 
We have no direct access to what it is we know, no rules or 
generalizations with which to express this knowledge.  Rules which could 
supply that access would refer to stimuli not sensations, and stimuli we 
can know only though elaborate theory.  In its absence, the knowledge 
embedded in the stimulus-to-sensation route remains tacit (Kuhn, 196.)  

 In a curious move, Kuhn asserts in the next paragraph a kind of ultimate 

epistemological and ontological truth to his presentation of the phenomena-

sensation-perception problem that he has been explicating.  ". . . [W]hat has just 

been said about sensation," writes Kuhn, "is meant literally."  This "selective 

literalism" that Kuhn claims points again to the "both-and-neither" circularity in his 

argument.  The problem of self-defeating relativism will also be examined in 

chapter three with Ricoeur and in chapter five with Donna Haraway, but it is not a 

problem that I see as resolvable within this kind of philosophic discourse.  For 

that reason, I will by-pass this philosophy of science debate by using Paul 

Ricoeur's cultural-linguistic model as a methodological approach to interpreting 

and reinterpreting modern science.  Kuhn intimates this move when he suggests 

that scientific knowing is a kind of metaphoric process: 
 
The metaphor that transfers "seeing" to contexts like these [e.g. seeing 
electrons in cloud chambers] is scarcely a sufficient basis for such claims.  
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In the long run it will need to be eliminated in favor of a more literal mode 
of discourse (Kuhn, 196-197.)  

 What Kuhn means here by "a more literal mode of discourse" is more 

accurate, truthful language about science by philosophy of science.  The dual 

meaning of the word "literal" and the notion of "metaphor," however, anticipate 

the moves that I will make with the help of Ricoeur and others into a more 

linguistic, literary and culturally-based analysis of all meaning-praxes, which I will 

extend to include the natural sciences. 

 
6. Radical Deconstructions of Modern Science as Ideology 

 The Kuhnian approach certainly lends itself to mythological and allegorical 

treatments of modern science.  It does so, however, primarily from the point of 

view of demythologizing science, of bringing to the light of day enexamined 

biases and distortions within the practice of science which are typically seen as 

unquestioned truths within the communities of orthodoxy.  If we examine the 

social construction of scientific knowledge, there are distinct ideological and 

political biases operating which distort the practice and content of science.  

Feminists, non-European peoples, and environmentalists, in particular, have 

done extensive research linking the attitudes, contents, and practices of science 

to the subjugation and exploitation of women, non-Europeans, and nature.  That 

modern science is not incidentally, but fundamentally sexist, racist, classist, and 

otherwise exploitative in its institutions and modes of thought is a perspective 

foreign to science and philosophers of science, who tend to think of their 

activities as socially and intellectually progressive.  There is a great deal of 

literature in the Kuhnian tradition that is critical of the social, historical, and 



 66 

economic forces within modern scientific culture.112   These critiques stand in the 

background of this study, informing the practical need for and benefit from a 

mythological treatment of modern science; so I turn now to consider a few of their 

arguments. 

 Cornel West, a contemporary African-American liberationist philosopher 

and theologian at Harvard, writes that "the very structure of modern discourse at 

its inception  produced forms of rationality, scientificity, and objectivity as well as 

aesthetics and cultural ideals which require the constitution of the idea of white 

supremacy" (West 1982, 47.)  West is not merely referring to the historical record 

of modern science's complicity with colonial domination of non-European peoples 

through a long series of studies that "measured" the inferiority of Africans, 

women, and others.  He argues that the very structure of scientific thought with 

its emphasis on observation, measurement, and classification, in combination 

with Classical Greek aesthetic ideals of the Enlightenment, "secretes" the idea of 

white supremacy (West 1982, 48-49.)  West writes that: 
 
. . . this kind of demythologizing of the natural sciences is of immense 
importance for literary critics, artists, and religious thinkers, who have 
been in retreat and on the defensive since the Enlightenment.  And the 
sparks generated by such a novel viewpoint in our technocratic culture are 
only beginning to fly (West 1989, 203.) 

 Contrary to the optimistic notion of modern science as a socially 

progressive force, West exposes science and the scientific mode of thought as a 

key factor in promoting slavery, colonial exploitation, segregation and 

                                            
112 As examples, see four anthologies: Sandra Harding, ed., (1987)Feminism and 
Methodology,  Indiana University Press: Bloomington; Sandra Harding, ed., 
(1993) The "Racial" Economy of Science, Indiana University Press: Bloomington; 
Paul Rabinow and William M. Sullivan, eds., (1979) Interpretive Social Science: A  
Reader, University of California Press: Berkeley; and David Ray Griffin, ed., 
(1988) The Reenchantment of Science,  SUNY Press: Albany. 
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discrimination in the modern world.  In this view, modern science is inherently 

racist.  In a Kuhnian manner, West looks at the actual historical and philosophical 

development of science to develop his case. 

 Feminist thinkers, also following Kuhn's lead, have argued as well that 

modern science is inherently sexist and otherwise supportive of oppressive social 

structures.  Sandra Harding writes in her book, The Science Question in 

Feminism,  that: 
 
The radical feminist position holds that the epistemologies, metaphysics, 
ethics, and politics of the dominant forms of science are androcentric and 
mutually supportive; that despite the deeply ingrained Western cultural 
belief in science's intrinsic progressiveness, science today serves primarily 
regressive social tendencies; and that the social structure of science, 
many of its applications and technologies, its modes of defining research 
problems and designing experiments, its ways of constructing and 
conferring meanings are not only sexist but also racist, classist, and 
culturally coercive (Harding 1986, 9.) 

 Harding details five basic issues around which the feminist critique of 

modern science evolves.  First, there are the widely documented gender 

inequalities and discrimination practices within scientific education and 

professions.  Second, there is the record of the sciences applied as a tool to 

justify and effect societal oppressions.  Third, there is the denial of the necessary 

value-ladenness of the sciences, and therefore also, an inability to discuss 

whose values and why.  Fourth, the social meaning and gender identities 

employed in scientific discourse are gender laden symbols and metaphors (e.g. 

objective/subjective, rational/emotional, hard sciences/soft sciences, are 

symbolically linked to masculine/feminine.)  And finally, the relation between 

knowing and being, and what types of "knowing" and "being" society honors and 

values, have masculine, androcentric biases.  With Harding too, at issue is not 

simply that sexist science is "bad science," but that the scientific mode of thought 
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is inevitably sexist.  This, however, does not mean that we should stop doing 

science, argues Harding:  
 
. . . I do not wish to be understood as recommending that we throw out the 
baby with the bathwater.  We do not imagine giving up speaking or writing 
just because our language is deeply androcentric; nor do we propose an 
end to theorizing about social life once we realize that thoroughly 
androcentric perspectives inform even our feminist revisions of the social 
theories we inherit, similarly, I am not proposing that human kind would 
benefit from renouncing attempts to describe, explain, and understand the 
regularities, underlying causal tendencies, and meanings of the natural 
and social worlds just because the sciences we have are androcentric 
(Harding, 10.)  

 Rather, Harding holds up "a critical and self-reflective social science" as 

the model for all the natural sciences (Harding, 44.)   By acknowledging and 

exploring the theoretical, institutional, and social biases that operate within the 

sciences, humans can better "describe, explain, and understand the regularities, 

underlying casual tendencies and meanings" of the world in ways that are more 

likely  to be socially progressive and liberatory.  Not to be critical and self-

reflective is to be part of oppressive societal structures. 

 Another feminist critic of modern science, who links her analysis to the 

exploitation of the natural environment, is Carolyn Merchant.  Also working within 

a Post-Kuhnian framework, Merchant's book, The Death of Nature: Women, 

Ecology, and the Scientific Revolution, deals with changing attitudes towards 

nature and women in Europe from 1500 to 1700.  Her study details the transition 

of higher-order symbolic discourse about nature as an organism and nurturing 

mother to nature as a mechanical order and a wild, uncontrollable, and coy 

woman.  Merchant details numerous facets of these changing attitudes that arose 

through the scientific revolution, linking processes like the rise of professional 

medicine with the disenfranchising of mid-wives and the persecution of witches. 
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 Merchant identifies five assumptions about the nature of reality on which 

modern science is based: 
 
1. Matter is composed of particles (the ontological assumption). 
2. The universe is a natural order (the principle of identity). 
3. Knowledge and information can be abstracted from the natural world 

(the assumption of context independence). 
4. Problems can be analyzed into parts that can be manipulated by 

mathematics (the methodological assumption). 
5. Sense data are discrete (the epistemological assumption).(Merchant, 

228.) 

 Modern science since the seventeenth century has been largely based on 

these five assumptions.  Even though new developments within the sciences, like 

relativity theory, quantum mechanics, chaos theory, ecology, and systems theory, 

have undermined different aspects of these suppositions, the culture of modern 

science is still dominated by these attitudes.   For the most part, for instance, 

modern sciences are still wedded to a substance - identity formulation of a 

material reality.  There is some movement away from that model in the human 

sciences and in systems theorizing, but a sense of physicality of ultimate reality 

is still dominant in most disciplines.  There is a reluctance to apply the 

astrophysical and subatomic theories in the realm of the mesocosm.113 

 Merchant adds a sixth point in her definition of modern science based on 

the work of the twentieth century German philosopher, Martin Heidegger.  

Modern science is fundamentally concerned with power.  The scientific mode of 

representation seeks the power to manipulate and control nature for the 

perceived benefit of its user.  In this sense, we cannot artificially separate 

scientific theorizing and research from its technological and engineering 

applications.  Science is always about the power of a subject to do something to 
                                            
113 See for instance Gary Zukav. (1979)The Dancing Wu-Li Masters , New York: 
Bantam; and Fritoj Capra (1976) 1983 The Tao of Physics,  New York, Bantam. 
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some object.  There is no pure research; only unconscious, politically naive, and 

culturally parochial scientists. 

 Merchant is the first philosopher and historian of science that we have 

encountered in this discussion to identify mathematics (see point four above) as 

a critical distinguishing feature of modern science.  Here too, she no doubt draws 

on the work of Martin Heidegger, who writes extensively about science and 

technology.  Heidegger believes that the distinguishing characteristic between 

modern sciences and ancient sciences is in the use of mathematical 

representation, which he calls a "metaphysical projection" (Heidegger [1962] 

1977, 247-249.)  Heidegger argues that: 
 
. . .the mathematical, is that "about" things which we really already know.  
Therefore, we do not first get it out of things, but, in a certain way, we 
bring it already with us. . .  We can count three things only if we already 
know "three" (Heidegger [1962] 1977, 252.) 

 Similarly, Heidegger argues that modern physics "works" in part because 

of what we already know about things.  He writes: "[Physics], already as pure 

theory, sets nature up to exhibit itself as a coherence of forces calculable in 

advance, it orders its experiments precisely for the purpose of asking where and 

how nature reports itself when set up in this way" (Heidegger [1954] 1977, 303.)  

 While Heidegger emphasizes the subjective or projected side of human 

representations of the world in science, he is not a philosophic idealist.  The 

other, animate and inanimate, has an independent ontological constitution, which 

reveals itself to us.  Thus nature is an active agent in dialogue with humans.  In 

his essay entitled "The Question on Technology," Heidegger writes: 
 
Again we ask: does such revealing happen somewhere beyond all human 
doing?  No. But neither does it happen exclusively in   man , or definitively 
through  man. (Heidegger [1954] 1977, 305.)  
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Every destining of revealing comes to pass from a granting. . . (Heidegger 
[1954] 1977, 313.)  
 
But man  does not have control over unconcealment itself, in which at any 
given time the real shows itself or withdraws. . .  The thinker only 
responded to what addressed itself to him (Heidegger [1954] 1977, 315.)  

 So while the human plays an important role in representing or interpreting 

things, the things themselves also play an "active" role in a mysterious 

communication.  In a new ontological grammar, things can become the subject of 

active verbs like "address," "reveal," and "grant," with humans as direct and 

indirect objects.  Heidegger's view of the non-human universe is certainly not that 

of dead, inert, stupid matter.  There is much more than meets the scientific eye 

and to see this requires on our part a kind of vigilance which "responds and 

recalls" (Heidegger [1951] 1971, 181.)  

 We can rephrase Heidegger's argument here to say that nature has the 

power to inform us, to reveal itself to us.  By adopting certain interpretive lenses, 

nature will reveal different kinds of truths to us.  Heidegger argues that the 

scientific-mathematical lenses are dangerous because of what they conceal 

about the fuller reality of nature.  Science has a realm of validity, but is corrupted 

by its own power which drives it towards a monolithic rendering of nature as 

"standing-reserve" for human material use.  In so doing, nature's capacity to 

guide us and inform us is obscured.  

 

 

 
7. Opening a Horizon for a Reconstructive, Mythic Treatment of Science 

 That science stands at the center of historical and contemporary power 

struggles does not fit well with the image of detached, objective, value-neutral 

research into nature of reality.  That the scientific approach to nature actively 
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obscures, as well as, illuminates nature, will also seem a strange notion to most 

scientists.  For now, I will bracket these questions about the exploitative, 

oppressive, and distortive character of modern science and posit only a 

possibility and an observation.   The observation is simply to repeat that science 

and its culture are incredibly powerful in their influence over how we think about 

the world and how we act in it.  Thus, attempts to change how we think and act in 

the world must address the role of modern science, which offers us such 

incredible power and so little insight into meaning and values.  The possibility that 

intrigues me is that science cannot only be demythologized à la  Kuhn, West, 

Harding, Merchant, and Heidegger, but also remythologized, and that the latter is 

essential to changing scientific culture.  

 At this point in the discussion, we still may not have a clear understanding 

of what modern science is that makes it a unique human endeavor.  Whether it is 

the hypothetical deductive method, the principle of verification, its power of 

prediction, or its mathematical modes of representation, I have tried to show that 

these are inadequate as descriptions of the actual practice of science or as 

uniquely distinguishing science from non-science.  Thomas Kuhn invites us to 

apply the tools of anthropology, psychology, history, and sociology to decode the 

unconscious and irrational meanings within the actual practice of science.  If we 

do so, modern science tends to be reduced to one religious or cultural tradition 

among many; and while it may be different than Hopi Indians or Australian 

Aborigines, it is not fundamentally different in kind.  This approach is incredibly 

powerful in its capacity to illuminate the social, political, economic and moral 

functions of science in the world; and it is a story markedly different than the story 

that science tells about itself.  Certainly, this approach supports a mythological 

treatment of science. 
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 The Kuhnian approaches, however, do tend to obscure the incredibly 

powerful practical successes of science's technological applications.  Hilary 

Putnam makes this point in his critique of Kuhn.  A purely social constructionist 

model for the history and philosophy of science tends to render the predictive, 

practical, and explanatory results of scientific inquiry as miraculous and 

unintelligible coincidence (Putnam, 128.)  When physicists design nuclear power 

plant or a doctor administers antibiotics, there is more going on than simply 

"incommensurate theory-dependent observations" with some other worldview.  

The physical reality of the "external" world has a kind of "facticity" that the 

"internal" realm of "mere" human sensation-perception-preference does not have.   

 So while we may not be able to philosophically justify the metaphysical 

suppositions upon which modern science rests, we may, according to Putnam 

and others, be pragmatically justified in naturalizing this epistemological 

approach as cumulatively and approximately true for reality.114   This means that 

pragmatically and philosophically we can rely on many scientific theories as 

accurate descriptions of reality.  Nuclear fission, electro-magnetic waves, 

molecular structures, body anatomy, antibiotics, and so forth, are functional 

descriptions of reality.  To judge the sciences in toto  as approximately and 

cummulatively true of reality, however, validates much of the theoretical and 

observational results of science, without diminishing the insights of Kuhn and 

Post-Kuhnians in their critiques and analyses of the "irrational" social and 

historical forces within the development of the sciences.   

                                            
114 In addition to Hilary Putnam's essay, "The 'Corroboration' of Theories," cited 
above, see his essay "Explanation and Reference," also in the anthology The 
Philosophy of Science, edited by Richard Boyd, et al. See also W.V.O. Quine's 
essay "Natural Kinds," in the same edition.  Arthur Fine also addresses these 
questions in his essay "The Natural Ontological Attitude" in the same edition.  
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 It is certainly possible, if only as a heuristic approach, to separate the 

cumulatively and approximately true content  of modern science from the cultural, 

mythical and social relativistic position of modern science within broader modes 

of human being in the world.  Indeed, there is a great deal of writing to suggest 

that the content  and culture  of modern science are out of sync in the 

contemporary context.115  Such an understanding of modern scientific culture 

underlies Brian Swimme and Thomas Berry's effort to remythologize the content 

of modern scientific cosmology.  Their utopic interpretation of The Universe Story  

seeks to render the contents of modern sciences within a unified conceptual 

framework that is also socially and ecologically progressive in its power to 

provide human values and purpose that are grounded in the cosmos. 

 Below is a schematic representation of this heuristic model for the content 

and culture of science: 

                                            
115  See the discussion of Cornel West, Sandra Harding, and Carolyn Merchant 
above, as well as the associated footnotes. 
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 In this schematic, I have represented science as both objective description 

and subjective culture in dynamic relationship.  Some areas of science fall within the 

realm of facticity, though there may be related dimensions of the issue which are 

culturally subjective.  Thus nuclear fission has a facticity independent of the belief 

system of the observer; but how and why humans utilize nuclear technology is 

culturally determined.  With other issues, however, the boundaries of facticity and 

belief are much more difficult to place.  Some of the examples that I list in this area 

of overlap between the content and culture of science are issues around sex/gender, 

nature/nurture, and body/mind.  In general, we might tend to place the human 

sciences in this boundary category.  At the bottom of the schematic, there is a 

double spectrum of objectivity and subjectivity that correspondence to the facticity of 

content and beliefs of culture.  At the extreme limits of the spectrum, however, we 
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cross into a realm of the metaphysical and projective which stand our notions of 

subjectivity and objectivity up-side down.  It is at this threshold that our theoretical 

models structure phenomena within certain gestalts.  I call this a heuristic model, 

because I do not believe we can ultimately maintain this distinction between the 

content and culture of science.  Within the framework of the traditional debate 

between scientific realism and social constructionism, however, this may be the best 

representation possible. 

 

 In this first chapter, I have tried to explicate some of the philosophical issues 

at stake in modern science's claim to a privileged epistemological access to 

objective and universal truth about reality.  The purpose in doing so is not to resolve 

these issues, but to open up a horizon for the possibility of a mythological and 

allegorical treatment of the modern scientific cosmology.  For the purposes of this 

study, I am initially making a heuristic distinction between the content of modern 

science as approximately and cumulatively true about parts of reality and the culture 

of modern science as a socially, historically, contingent formation with distinct biases 

that are political, economic, ideological and moral in character.  This separation of 

content from cultural expression is a temporary step, which will help in decoding and 

recoding the symbolic, mythological meanings embedded in modern sciences 

account of the universe, without resolving these difficult epistemological issues 

raised by realism.  There is clearly a great deal of inseparable overlap between the 

content of science and its cultural orientation.  Political, economic, ideological and 

moral commitments really do influence the content of science in demonstrable ways, 

and not just in the human sciences; but by bracketing this discussion until later, I will 

be able to develop "a more literal mode of discourse" through a hermeneutical 

approach to science and nature.   
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 Paul Ricoeur's metaphorical, literary and linguistic approach to meanings and 

praxis will help clarify how, in Putnam's words, ideas "guide practice" and "structure 

whole forms of life."  In using Ricoeur's methodological approach to understanding 

and explanation, the necessity and desirability of a symbolic, mythological treatment 

of science will become clear.  The hermeneutical approach to the biophysical 

sciences that I develop with Ricoeur will provide a better framework for 

understanding and explaining the ideological content and distortive aspects of 

scientific culture.  Ricoeur's understanding of narrative and representation, utopia 

and the critique of ideology, and the part-whole dynamics within the hermeneutical 

spiral, will give us new insights into what Thomas Berry and Brian Swimme propose 

to effect in their remythologization of modern science. 
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CHAPTER THREE 
 A HERMENEUTICAL APPROACH TO MODERN SCIENCE: 

EXTENDING PAUL RICOEUR'S HERMENEUTICS INTO 
 THE BIOPHYSICAL SCIENCES 

 
 

It's all a question of story.  We are in trouble just now because we do not 
have a good story.  We are in between stories.  The old story, the account 
of how the world came to be and how we fit into it, is no longer effective.  
Yet we have not learned the new story.  Our traditional story of the 
universe sustained us for a long period of time.  It shaped our emotional 
attitudes, provided us with life purposes, and energized action.  It 
consecrated suffering and integrated knowledge.  We awoke in the 
morning and knew where we were.  We could answer the questions of our 
children.  We could identify crime, punish transgressors.  Everything was 
taken care of because the story was there.  It did not necessarily make 
people good, nor did it take away the pains and stupidities of life or make 
for unfailing warmth in human association.  It did provide a context in 
which life could function in a meaningful manner. 
   Thomas Berry 1989.The Dream of the Earth, 123. 

 
1. Introduction to Hermeneutics and the Work of Paul Ricoeur 

 In moving to Paul Ricoeur, I turn from an epistemological approach to 

modern science to the field of hermeneutics.  Hermeneutics is that field of 

philosophy which has concerned itself with exegesis and the theory of 

interpretation.  Hermeneutics is a fusion of interpretation problems that 

developed around biblical exegesis, jurisprudence, and history.  How do we 

correctly understand a sacred text, a legal document, or a historical event?  How 

do we account for the different social, psychological, cultural and historical 
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contexts of the author and of the different interpreters of the text?  These are the 

practical questions which animate religion, politics and academics and which 

have moved philosophical hermeneutics in the last century away from simple 

structuralist and correspondence theories of interpretation to an examination of 

the function and construction of language and meaning within social groups.  

 Philosophical hermeneutics does not seek to lay foundational truth claims 

for a single correct understanding of this or that text, rather it continuously poses 

questions in a regressive and often circuitous search for possible meanings and 

new insights.  "A hermeneutical philosophy," writes Ricoeur, "is a philosophy that 

accepts all the demands of this long detour and that gives up the dream of a total 

mediation, at the end of which reflection would once again amount to intellectual 

intuition in the transparence to itself of an absolute subject" (Ricoeur 1991, 18.)  

 In moving to hermeneutics, I will sidestep the inconclusive epistemological 

debate about the status of natural sciences with it's continuous dichotomizing of 

philosophical objectivity and realism, on the one hand, and subjectivism and 

idealism, on the other hand.  By the extension of Ricoeur's work in hermeneutics, 

I will develop a framework for the mythological treatment of modern scientific 

cosmology which can help us productively reframe and reshape the content and 

culture of science.  This abnormal treatment of science is practically motivated by 

my search for the power to aid us in becoming new beings in the context of a 

global breakdown of ecological and economic life support systems. 

 Paul Ricoeur is particularly helpful because he has writtien extensively 

about these issues as they apply to the social sciences and structuralism.  

Ricoeur also takes narrative, myth, and social transformation as serious 

concerns.  His critique of structuralism's claim to be "worldless", while all the time 

presupposing and projecting a "world," provides a fitting analogy to the 
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biophysical sciences.  Ricoeur's notion of indirect realism, iconic augmentation, 

and metaphoric innovation also provide powerful models for overcoming the 

realism-constructionism dichotomy within the biophysical sciences.  Finally, with 

regard to the role of utopia in the critique of ideology and the possibility of social 

transformation, Ricoeur sheds important insight into how the remythologization of 

science might proceed.   

 All of this and more, I explore below in what will be a collage of Ricoeur's 

philosophical hermeneutics.  There are many pieces in this composition which I 

will bring into relation with the biophysical sciences.  These pieces provide a new 

gestalt for grasping the culture and content of science as a unified problematic.  

There are many threads of insight, from metaphors to utopia, which are difficult to 

hold together as a single analytic chain of reasoning, but which help to develop 

this overall pattern and texture of a social-biophysical hermeneutics.  If there 

were one guiding theme behind this extension of Ricoeur's work into the 

biophysical sciences, it would be that nature is like a text and science is like a 

reader.  As we shall see, however, the simple acts of reading and writing are 

about to explode in complexity and significance.  There will be numerous points 

of relevance between Ricoeur's philosophical hermeneutic and our attempt to 

understanding the biohpysical sciences as both myth and truth.   

 

 Paul Ricoeur is a contemporary French philosopher who lectures and 

writes in French, English and German.  Ricoeur was born in Valence, France in 

1913 and studied philosophy at the Sorbonne, where he was greatly influenced 

by the existentialist Gabriel Marcel.  Ricoeur was interned in a German prison 

during World War Two, because he was active in the nonviolent Huguenot 

resistance in Le Chen Boun.  In prison he was able to study the works of Edmund 
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Husserl and Martin Heidegger.116  In 1970, Ricoeur was appointed to Paul 

Tillich's former chair at the University of Chicago and divided his time between 

France and the United States.  Among his well-known books are: Freedom and 

Nature, The Fallible Man, The Symbolism of Evil, Freud and Philosophy,  The 

Rule of Metaphor, Time and Narrative,  Ideology and Utopia, and several 

volumes of collected essays. 

 Paul Ricoeur contrasts and dialectically relates understanding and 

explanation within a dynamic, post-modern hermeneutic.  His approach to 

linguistic and social meanings contrast the objective with the figurative as a 

dialectical whole.  His interpretative approach is rigorously coherent in its 

explanatory power, opens up a wide horizon of understanding, and is essentially 

pragmatic in its application.  While I turn to Ricoeur in part as a way to 

temporarily side-step the traditional philosophy of science debate, Ricoeur does 

not himself directly address these issues with regard to the natural sciences.  In 

his discussions of the social sciences and hermeneutics, he implies a special 

status to the natural sciences; so the case that I am making is one by extension 

of Ricoeur's methodology.  As I will discuss later, it is not at all clear that Ricoeur 

would agree to this application of his hermeneutical theory to the natural 

sciences, though he would almost certainly grant the heuristic distinction that I 

made in the last chapter between the content and culture of modern science.  It is 

                                            
116 The notion of Nazi prison guards allowing a prisoner of the Resistance to 
study philosophy in their jail cell is strikingly incongruent within the normal picture 
of Nazi occupation, but the nonviolent resistance of Le Chambon in which over 
5,000 Jewish refugees from all over Europe were "hidden" from deportation is a 
special story.  It would seem that the German occupation forces were gradually 
"humanized" by the nonviolence of these villagers.  By the end of the occupation, 
the German soldiers were actively ignoring the villagers and their Jewish 
refugees.  See Philip P. Hallie (1979), Lest Inconcent Blood Be Shed: The Story 
of the Village of Le Chambon, New York: Harper & Row. 
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Ricoeur's interests in cultural formation, societal change processes, narrative, 

and social imagination that make him particularly helpful for this study, taking us 

beyond Kuhnian analyses of the social construction of scientific knowledge to a 

deeper analysis of the construction and function of social meaning, imagination, 

creativity, and change. 

 In this chapter, I will follow Thomas Kuhn's invitation to examine paradigm 

shifts within the sciences as a process analogous to translation between foreign 

languages by examining Ricoeur's understanding of language and the problem of 

interpretation embedded in discourse.  From this point, I will then turn to 

Ricoeur's move to extend textual interpretation into the interpretation of actions 

and events in history and the social sciences.  On the one hand, my argument is 

that the natural sciences, as language mediated activity, can be examined in a 

reductionistic manner like all other linguistic activity.  It is impossible to conceive 

of science without the use of language.  Science, in this line of argument, would 

thus necessarily conform to the fundamental structures of all other linguistic 

problems.   

 The more significant argument, however, is not to reduce  science to its 

use of language, but to view science as analogous  to linguistic activity.   Further, 

the hermeneutical issues that we encounter in textual studies and the social 

sciences can then also be extended by analogy as paradigmic for the natural 

sciences as well.  Ricoeur's notions of explanation and understanding, denotation 

and connotation, distanciation117 and prejudgement, can be applied effectively in 

the context of the epistemological confusion in the biophysical sciences. 

                                            
117 Distanciationis a word that Ricoeur coins to describe the alienation that arises 
between the text and reader through the dynamics of inscription.  I discuss this 
phenomena in sections six and seven of this chapter in particular.  See also 
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 I will follow Ricoeur further in his inquiry into cultural formation and 

imagination, through his discussion of misunderstanding and distortion in the 

interpretative process and a consideration of ideology and the critique of ideology 

in social processes.  By exploring Ricoeur's understanding of the concepts and 

functions of ideology and the related notion of utopia within the social and 

political realm, I will show how these concepts account for the actual practices of 

the natural sciences and the radical critiques of the natural sciences as ideology 

by feminists and others.  Swimme and Berry's move to remythologize the 

sciences, which will be examined in the next chapter, will be presented as a 

utopic move that aims at a radical change in human thought and behavior in light 

of the breakdown of global environmental and economic systems. 

 
2. Linguistics and Discourse: Langue  and Parole 

 We begin then with a reductionistic examination of the function of 

language as a step towards developing a hermeneutics for the biophysical 

sciences.  While Ricoeur approaches language through a study of modern 

linguistics, the problems that he addresses are not new ones.  Ricoeur writes in 

Interpretation Theory: Discourse and the Surplus of Meaning  that: 
 
. . . Plato had already shown that the problem of the "truth" of isolated 
words or names must remain undecided because naming does not 
exhaust the power or the function of speaking.  The logos  of language 
requires at least a name and a verb, and it is the intertwining of these two 
words which constitutes the first unit of language and thought (Ricoeur 
1976, 1.) 

 Aristotle also understood the problem of discourse in a similar, synthetic 

manner, as a conjunction of noun and verb as the fundamental unit of meaning 

                                                                                                                                  
Ricoeur's "The Hermeneutical Function of Distanciation," in Hermeneutics and 
the Human Sciences. 
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which might first be rendered as true or false.  The philosophers of antiquity were 

primarily concerned with the meanings of language, with language as a discourse 

or logos.  Modern linguistics, however, has opposed the problem of language as 

a discourse in meanings with language as a structured system of codes and 

grammars.  Ricoeur writes: 
 
With the word "structure" and "system" a new problematic emerges which 
tends, at least initially, to postpone, if not cancel, the problem of discourse, 
which is condemned to recede from the forefront of concern and become a 
residual problem. . .  Our task therefore will be to rescue discourse from its 
marginal and precarious exile (Ricoeur 1976, 2.) 

 Ricoeur draws on the distinction between langue  and parole  made by the 

Swiss linguist Ferdinand de Saussure.  Langue  is the systematic code of a 

language.  Parole  is the particular meaning or message which is verbalized.  

Parole  is individual, temporal, intentional, heterogeneous, and subjective; while 

Langue  is collective, atemporal, unintentional, anonymous, unconscious, 

homogeneous and objective.  Most important of these dichotomies set up by 

Saussure for modern linguistics is that "a message is arbitrary and contingent, 

while a code is systematic and compulsory for a given speaking community."   By 

drawing these dichotomies, it is easy to see "why linguistics could make progress 

under the condition of bracketing the message for the sake of the code, the event 

for the sake of the system, the intention for the sake of the structure, and the 

arbitrariness of the act for the systematicity of combinations within synchronic 

systems" (Ricoeur 1976, 3.) 

 Ricoeur refers to this as "the eclipse of discourse."  This systematic 

structural approach to language was also applied to literary interpretation, such 

as V. Propp's treatment of Russian folk tales, and to cultural anthropology, such 

as Claude Levi-Strauss's treatment of aborigines' myths.  "Linguistics," writes 
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Ricoeur, "here becomes one province of the general theory of signs, albeit a 

province that has the privilege of being both one species and the paradigmatic 

example of a sign-system" (Ricoeur 1976, 4.) 

 Ricoeur lists four postulates which define the extreme manifestations of 

the structural model as a model within linguistics, literary theory, and 

anthropology: 

1) Because the system as a whole is more intelligible than the particular 

manifestations, the atemporal structure takes precedence over the 

temporal actions and meanings of entities within the system. 

2) The paradigmatic case involves a finite set of discrete entities. 

3) The meaning of entities within a system are defined in opposition to 

other units in the system and have no substantial existence outside of their 

difference. 

4) The system is closed and sufficient unto itself without external reference 

to non-systemic realities  (Ricoeur 1976, 5.)  

 Within this structural approach to interpretation of language, literature, and 

culture, the bias is very strong to ignore that which is subjective and variable and 

to examine that which is systematic.  Ricoeur calls this a one-dimensional 

approach to language, literature, and culture.  He writes: 
 
Language no longer appears as a mediation between minds and things.  It 
constitutes a world of its own, within which each item only refers to other 
items of the same system, thanks to the interplay of oppositions and 
differences constitutive of the system.  In a word, language is no longer 
treated as a "form of life," as Wittgenstein would call it, but as a self-
sufficient system of inner relationships. 
 At this extreme point language as discourse has disappeared  
(Ricoeur 1976, 6.) 
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 Ricoeur argues instead for a "two dimensional approach" to language 

which recognizes two irreducible components, signs  and sentences.  Semiotics 

is the study of signs or signifiers.  Semantics is the study of sentences.  These 

two sciences are both necessary to account for the two fundamental units of 

language, the sign and the sentence; but to the sentence as the bearer of 

meaning, Ricoeur grants an ontological priority: 
 

. . . [T]hese two sciences are not just distinct, but also reflect a hierarchical 
order.  The object of semiotics -- the sign-- is merely virtual.  Only the 
sentence is actual as the very event of speaking. . .  The sentence is not a 
larger or more complex word, it is a new entity.  It may be decomposed 
into words, but the words are something other than short sentences.  A 
sentence is a whole irreducible to the sum of its parts.  It is made up of 
words, but it is not a derivative function of its words.  A sentence is made 
up of signs, but is not itself a sign  (Ricoeur 1976, 7.)118 

 Ricoeur draws on the French Sanskritist Emile Benveniste to argue that: 
 
. . . [L]anguage relies on the possibility of two kinds of operations, 
integration into larger wholes, and dissociation into constitutive parts.  The 
sense proceeds from the first operation, the form from the second  
(Ricoeur 1976, 7.) 

 These notions of sense and form, integration and dissociation, which 

Benveniste and Ricoeur see as fundamental to the function of language, are 

parallel to the functions of inference and deduction in the sciences.  As Putnam 

argued in the last chapter, the sciences are philosophically non-sensical, unless 

we include inferential, associative processes about the whole gestalt, as well as, 

deductive, reductionistic, logical processes about the parts which make up the 

whole.  We might further note with Putnam and like Ricoeur that there is "a 

                                            
118   It is interesting to note that Whitehead and Russell present a parallel 
formulation of mathematics in Principia Mathematica.  The basic unit of 
mathematics is not a number x but a function of x.  See Norbert Samuelson, 
lecture notes on Whitehead, unpublished, Spring 1991, Temple University's 
Religion Department. 
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hierarchical order" that renders logical deduction "merely virtual" or always 

dependent on the actuality of an a priori, inferential judgment.  Like Kuhn, we can 

attribute to the governing paradigms within the sciences a kind of ontological 

priority.  In hermeneutical parlance, we would say that one always approaches an 

interpretation with a prejudgement about the work and its meaning.  The part 

objects of science, like the sign objects of linguistics, are derrivative from and 

irreducibly separate from the whole.  This part-whole dynamic will be essential in 

chapter four in understanding the attempt of Berry and Swimme to derive a 

narrative sense  from the modern scientific cosmology and the way in which that 

framework then constitutes how we understand the form  of modern science. 

 
3. The Dialectic of Event and Meaning in Discourse 

 The deeper analogy that I seek to make between modern science and 

Ricoeur's hermeneutics, however, is seen more distinctly in his understanding of 

the particular problems that arise with the inscription of discourse as written 

language.  So I will continue to follow Ricoeur's discussion in developing a 

special understanding of text and the surplus of meaning within a text.  The fuller 

dynamic of textual interpretation, which Ricoeur extends into the realm of the 

social sciences, will be extended in this study to encompass interpreting nature 

as a kind of "text" in the biophysical sciences as well. 

 Having reclaimed a place for discourse or parole   as an essential 

component of language, Ricoeur explores the character of all discourse, spoken, 

written, and non-verbal, as both event  and meaning.  That discourse is a 

temporal event which happens and then vanishes shows its epistemological 

weakness.  While these temporal, individual, communicative acts disappear; 

however, "only the discrete and each time unique acts of discourse actualize the 
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code [of language.]"  Nor do these communication events totally disappear for 

something of their sense  or meaning  remains.   
 
An act of discourse is not merely transitory and vanishing, however.  It 
may be identified and reidentified as the same so that we may say it again 
or in other words.  We may even say it in another language. . .  Through 
all these transformations it preserves an identity of its own which can be 
called the propositional content, the "said as such"  (Ricoeur 1976, 9.) 

 This propositional content  is the predicate of the sentence which 

designates a kind of quality, class, relation, or activity.  The propositional content 

of discourse reveals the structure of discourse in the "fundamental polarity 

between singular identification and universal predication."  Ricoeur writes that: 
 
Discourse has a structure of its own but it is not a structure in the analytic 
sense of structuralism, i.e., as a combinatory power based on the previous 
oppositions of discrete units.  Rather, it is a structure in the synthetic 
sense, i.e., as the intertwining and interplay of the functions of 
identification and predication in one and the same sentence  (Ricoeur 
1976, 11.) 

 Here in Ricoeur's approach to linguistics, we see the revalorization of 

synthetic senses in opposition to a unidimensional, positivist valuing of only 

analytical forms.  That this problem, which is so fundamental in the philosophy of 

science debate, should be formulated in parallel terms in linguistics, is perhaps 

an indication that we are encountering here a deeper problematic for humans' 

being-in-the-world  for which linguistics and philosophy of science are both 

species of and paradigmatic cases.   

 Discourse involves a speaker, a message, and a hearer in a complex 

communicative act.  Ricoeur calls it the "miracle" of discourse.   
 
For the linguist, communication is a fact, even a most obvious fact.  
People do actually speak to one another.  But for an existential 
investigation communication is an enigma, even a wonder.  Why?  
Because being-together, as the existential condition for the possibility of 
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any dialogical structure of discourse, appears as a way of trespassing or 
over-coming the fundamental solitude of each human being . . . that what 
is experienced by one person cannot be transferred whole as such and 
such experience to someone else.  My experience cannot directly become 
your experience. . . Yet, nevertheless, something passes from me to you  
(Ricoeur 1976, 15-16.)  

 Here too, we can insert "communication" between humans and natural 

phenomena as an obvious fact.  We really do interact with nature, though there is 

an enigmatic component of this interaction.  Something passes between the 

human and its natural environment that is real and significant, but which cannot 

be transferred whole.  As we will see, this something that passes between 

beings-in-communication is always multivalent.  In the nature-human 

communication, the exchange is both biophysical, social, and existential.  

 What is it that passes between people in discourse, asks Ricoeur?  He 

sets up a process of exteriorization through utterance, whereby the speaker's 

sense  in a speech-act achieves an extra-linguistic reference  (Ricoeur 1976, 21.)  

Without a reference external to language, language would be solipsistic and 

meaningless.  "The most concrete definition of semantics," writes Ricoeur, "is the 

theory that relates the inner or immanent constitution of the sense to the outer or 

transcendent intention of the reference" (Ricoeur 1976, 21-22.)   

 "Discourse," writes Ricoeur, "refers back to its speaker at the same time 

that it refers to the world."  This is the meaning of sense  and reference  in 

speaking.  The backwards and forwards of discourse, in action and use, is the 

ultimate definition of discourse for Ricoeur and it defines the hermeneutical 

problem as well.  In the Romanticist tradition of hermeneutics arising from 

Schleiermacher and Dilthey, "understanding" the meaning of a text was seen in 

clarifying the author's intention from the point of view of his or her personal, 

social and historical context.  This is the sense  of the discourse.  The task of 
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hermeneutics was defined in the famous slogan, "to understand an author better 

than he  understood himself."  This tended to psychologize and spiritualize 

interpretation within the framework of inter-subjectivity, and stands at the 

opposite extreme from a purely structuralist approach which treats language or a 

text as a completely autonomous structured system totally independent of the 

intentions of the speaker or author.  Ricoeur seeks to liberate hermeneutics from 

these one-sided emphases.  The reference of a text or speech-act is not totally 

dependent on the subjective meanings of the author and the originating context.  

Essential to Ricoeur is this notion of a "world" to which communication refers that 

opens up in front of the utterance or text as its reference  (Ricoeur 1976, 22-23.)    

 Again, we jump from linguistics back to developing a hermeneutics of 

nature.  I will propose to distinguish between the sense  of natural phenomena 

and the reference  of natural phenomena.  This natural reference opens up in 

front of the exchange between nature and humans, but cannot and need not be 

seen as the sense  of nature.  I use the sense  of nature in conjunction with an 

undefined intentionality or ordering that we might imagine as existing 

independent of human observers -- the thing-in-itself.  The reference  of nature, 

on the other hand, is that which the human observer actually encounters, which 

is not the thing-in-itself, but a projection power of the phenomena.  Is it also 

possible to liberate the human-nature communicative dynamic from the one-

sided "readings" of romanticism and structuralism?   

 We will come to see in all of Ricoeur's work an attempt to straddle the 

debate between the psychological and sociological idealism of romantic 

hermeneutics and the objectifying forms of structuralist hermeneutics.  He is 

trying to avoid the fallacy of seeing the meaning of a text as totally dependent on 

the intention and context of the author and, on the other hand, also avoid the 
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fallacy of seeing the meaning of a text as totally independent of intentionality and 

context.  He argues instead for a relative autonomy of the text; and he constructs 

this argument by examining the difference between discourse as speaking and 

discourse as writing.  Modern science, I will argue, is more like a discourse with 

the characteristics of writing then of speaking. 

 
4. The Special Character of Writing as Discourse 

 The inscription of discourse into a written code was a revolutionary 

moment in social, political, and economic history; and it presented new problems 

of interpretation.  The detachment of meaning from the event of discourse, which 

occurs with inscription, does not cancel the dialectic of event and meaning, 

indeed says Ricoeur, it makes the dialectic more apparent.  "[W]hat writing 

actually does fix," he writes, "is not the event of speaking but the 'said' of 

speaking, i.e., the intentional exteriorization constitutive of the couple 'event-

meaning'"  (Ricoeur 1976, 27.)   Furthermore, writing creates the possibility of by-

passing oral discourse completely and thus  going directly from thought to text. 

 Ricoeur notes four major hermeneutical problems which arise with written 

discourse.  First, written discourse does not have the same capacity as spoken 

discourse to refer back to the speaker because of the real-time dialogue situation 

no longer constrains the communication.  Ricoeur contrast speaking and writing: 
 
[The speaker] is there, in the genuine sense of being-there, of Da-sein.  
Consequently the subjective intention of the speaker and the discourse's 
meaning overlap each other in such a way that it is the same thing to 
understand what the speaker means and what his discourse means. . .  
With written discourse, however, the author's intention and the meaning of 
the text cease to coincide.  This dissociation of the verbal meaning of the 
text and the mental intention of the author gives to the concept of 
inscription its decisive significance, beyond the mere fixation of previous 
oral discourse.  Inscription becomes synonymous with the semantic 
autonomy of the text. . .  (Ricoeur 1976, 30.) 
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 This "semantic autonomy" of the text from the author's intentions is the 

corner stone upon which Ricoeur will build his hermeneutical approach.  It is for 

him the moment at which exegesis begins.  Thus hermeneutics "escapes the 

finite horizon" of the author.  It is not that the author's intentions are irrelevant; it 

is just that the text has a life of it's own which transcends its author and the 

personal, social, historical context of the author.  Nor is the text an absolute entity 

independent of its author and readers.  Rather, the dialectic between event and 

meaning has exploded in complexity.   

 The break between verbal and written discourse may not be as extreme 

as Ricoeur would make it.  The coincidence of a speaker's intention, the external 

reference, and the verbalized message from a depth psychological or social 

critical position may not correspond to the degree that Ricoeur seems to think.  

By saying this, however, I am drawing spoken discourse into more of the same 

complexity that Ricoeur is expounding upon for written discourse; so it will be 

helpful to explore more of Ricoeur's understanding of the hermeneutical problem 

of inscription. 

 The second hermeneutical problem presented by the inscription of 

language is the relationship between the message and the audience of the 

message.  In spoken discourse the dialogical situation restricts the context of 

who can hear the message, whereas in written discourse there is a radical 

universalization of the audience to potentially anyone who can read at any time.  

It is important to note at this point, that while modern communication can extend 

the range of spoken discourse, these new communication technologies actually 

function as new kinds of inscription techniques.  Film, video, photography and 

other "recordings" or "broadcasts" function in much the same way that a written 

text functions; even as it removes the need to express meaning exclusively 
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through the activities of writing and reading.  In this expanded sense, "inscription" 

works not only to potentially universalize the audience of discourse, but also has 

the possibility of creating its own audiences.  The act of inscribing discourse is 

thus unpredictable in its ramifications.   
 
It is part of the meaning of a text to be open to an indefinite number of 
readers and, therefore, of interpretations.  This opportunity for multiple 
readings is the dialectical counterpart of the semantic autonomy of the text  
(Ricoeur 1976, 31-32.) 

 The third problem that arises in written discourse is the relation between 

the message itself and the coded structure of language.  Writing is a kind of 

production, a craft with certain rules, forms, and genres.  "When discourse is 

transferred to the field of production," writes Ricoeur, "it is also treated as a stuff 

to be shaped" (Ricoeur 1976, 33.)  Ricoeur will later expand this notion of writing 

as a form of production.  Here again, writing a text is analogous to film and video, 

which also follow certain rules, forms, and genre.  Latter, Ricoeur also argues in 

defense of writing on an analogy with the visual art of painting. 

 The  fourth and most complex problem that arises through the inscription 

of discourse involves the relation between the message and the reference.  "In 

spoken discourse," writes Ricoeur, "the ultimate criterion for the referential scope 

of what we say is the possibility of showing the thing referred to as a member of 

the situation common to both speaker and hearer."  Gesturing and monstration 

are essential components of dialogical situations.  But with the break between 

writer and reader, a new problematic arises:  
 
The absence of a common situation generated by the spatial and temporal 
distance between writer and reader; the cancellation of the absolute here 
and now by the substitution of material external marks for the voice, face, 
and body of the speaker as the absolute origin of all the places in space 
and time; and the semantic autonomy of the text, which severs it from the 
present of the writer and opens it to an indefinite range of potential readers 
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in an indeterminate time-- all these alterations of the temporal constitution 
of discourse are reflected in parallel alterations of the ostensive character 
of the reference  (Ricoeur 1976, 34-35.) 

 Thus, the reference  of the text in the external world is freed from the 

situational reference of verbal discourse, in the same way that the text becomes 

autonomous and is freed from the intentions of the author.  This freeing of the 

reference  from the situation gives written discourse a great potential for new 

creative representations of the world that are not merely descriptive  and 

ostensive,  but also prescriptive  and productive.  Writing has a radical capacity 

to project new "worlds" of existence, of opening up new references, new 

horizons, for our being in the world.  A great work of literature gains this status 

precisely by its ability to break free of the "world" of its conception and powerfully 

project its reference into other "worlds" at other times. 

 For now, I will leave it to my readers to ponder possible transference of 

terms like "semantic autonomy of the text" into the realm of nature and science.  

Can we also utilize this notion of a potential universalization of the audience that 

arises through the inscription of nature through science?  What about other forms 

of inscription of nature like poetry or art?  What about nature and science as 

genres, productions, and crafts?  And finally can we trace a radically new 

projective capacity of nature as inscription to open up new "worlds" of existence?  

These are just some of the parallels that can be tentatively drawn. 

 Ricoeur explores an argument to be made against written discourse as 

inferior to oral discourse, in order to develop a fuller understanding of the "doing" 

of a text that makes writing necessarily more than just a mirror representation of 

reality.  This argument against writing maintains that writing necessarily distorts 

reality and destroys the dialogical speaking community.  In writing, people 

become forgetful and lazy.  "[W]hat this invention brings is not the reality," writes 
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Ricoeur rhetorically, "but the resemblance of it; not wisdom, but its appearance" 

(Ricoeur 1976, 39.)  Anthropologists note the incredible capacity of primal oral 

traditions to memorize stories in great detail, often with only a single recitation.  

Huston Smith, for instance, in his discussion of primal religions, notes three 

advantages of oral traditions which writing undermines.  First, the capacity to 

watch, listen, and remember becomes slack with a reliance on writing.  With each 

member of the tribe as a "walking library," the communal life of the group takes 

on the intellectual character of an on-going seminar in which the important 

transmission of collective knowledge is continuously passed-on to the next 

generation.  Secondly, exclusive orality protects the capacity of the eyes and 

minds to focus on other aspects of the sacred in non-verbal ways.  And finally, 

Smith notes along with Ricoeur that "because writing has no limits, it can 

proliferate to the point where people get lost in its endless corridors."  Smith 

writes that in writing "minds become waterlogged with information and narrowed 

through specialization," while through exclusive orality, "being embedded in life," 

we are called to account at every turn such that "what is useless and irrelevant is 

quickly weeded out" (Smith 1991, 370.)   Even in literate civilizations, the 

argument could continue, the greatest revelations of wisdom are not written, but 

through spoken discourse.   The Buddha, Socrates, and Jesus, as significant 

examples, spoke but did not themselves inscribe their teachings, though we may 

assume that they were capable of writing and reading.  Their spoken discourses 

were recorded by disciples decades and centuries after they were spoken. 

 The evils of civilization can be linked to writing.  Ricoeur recounts this 

argument which is made by Rousseau and Bergson: 
 
With writing began separation, tyranny, and inequality.  Writing ignores its 
addressee just as it conceals its author.  It separates men  just as property 
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separates owners.  The tyranny of the lexicon and of grammar is equal to 
that of the laws of exchange, crystallized in money.  Instead of the Word of 
God, we have the rule of the learned and the domination of the priesthood.  
The break-up of the speaking community, the partition of the soil, the 
analycity of thought, and the reign of dogmaticism were all born with 
writing [Bergson and Rousseau's argument] (Ricoeur 1976, 39.) 

 Socrates observed that writing is like painting in that in generates a non-

living being that remains silent, with no capacity to speak for itself when queried.  

Ricoeur takes this image of the painting to develop a positive defense of writing 

in the face of this radical critique.  Writing is a kind of iconicity, which is positively 

analogous to painting.  Ricoeur writes of painting that: 
 
Far from yielding less than the original, pictorial activity may be 
characterized in terms of an "iconic augmentation," where the strategy of 
painting, for example, is to reconstruct reality on the basis of a limited optic 
alphabet.  This strategy of contraction and miniaturization yields more by 
handling less.  In this way, the main effect of painting is to resist the 
entropic tendency of ordinary vision -- the shadow image of Plato-- and to 
increase the meaning of the universe by capturing it in the network of its 
abbreviated signs (Ricoeur 1976, 40-41.) 

 Painting, like writing, is a simplification and abstraction from natural forms 

which yields an "improved" vision of reality.  This notion holds not only for realist 

paintings, but also for impressionism and abstract art which "proceed more and 

more boldly to the abolition of natural forms for the sake of a merely constructed 

range of elementary signs whose combinatory forms will rival ordinary vision."  

Painting, at this point, no longer "reproduces," but "produces" reality (Ricoeur 

1976, 41-42.) 

 In this discussion, as throughout Ricoeur's corpus, there are passing 

references to the natural sciences.  Ricoeur writes that "[w]ith abstract art, 

painting is close to science in that it challenges perceptual forms by relating them 

to non-perceptual structures" (Ricoeur 1976, 41.)   This analogy of science to 

abstract art is undeveloped by Ricoeur, but it undermines the notion of sciences 
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as an almost "photographic" or "realist" replication of nature.  Instead, science 

runs counter to many "normal" perceptual forms.  It is counter-intuitive in many 

cases and requires a complex initiation into a way of looking at reality which is 

greatly abstracted from our everyday experience.  Science, like abstract art, 

"seems only to 'produce," no longer to 'reproduce'" (Ricoeur 1976, 41-42.)   

 This theory of iconicity as an augmentation of reality is the key to Ricoeur's 

defense of writing, which is now seen as a kind of "re-writing of reality."  Ricoeur 

writes that "[t]he inscription of discourse is the transcription of the world, and 

transcription is not reduplication, but metamorphosis" (Ricoeur 1976, 42.)  I argue 

that science is no less a form of iconic augmentation, not a "photograph" of 

reality, but a "re-writing" of reality.  Thus, as Kuhn and Putnam also noted, we 

apply certain paradigms and theoretical models that allow us to see phenomena 

in a certain way.  Our scientific models filter "the entropic tendency of ordinary 

vision" and "increase the meaning of the universe," through networks of 

"abbreviated signs."   As with writing, in science we progressively lose the 

ostensive reference of a more primordial being-with-nature.  The metamorphosis, 

reinvention, and re-writing of nature through scientific inscription is increasingly 

productive of meanings, rather than representational of nature-in-itself. 

 When we add to the problem of inscription of discourse as writing the 

complementary problematic of reading, the fuller hermeneutical dynamic 

emerges.  For science and nature have these dual characteristics of both 

inscription and decryption.  There is an estrangement or distance that stands 

between the author's sense or intention, the exteriorized message or reference, 

and the reader's understanding or appropriation of that message.  The process of 

appropriation is the counterpart to the process whereby a text achieves its 

semantic autonomy.  In reading, one struggles to "make one's own" the meaning 
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which is exteriorized in the text.  This "otherness" of the text is a spatial, 

temporal, psychological, social, and cultural distance from one's own location and 

belongingness.  Through appropriation of meanings, one's own being is 

expanded as other "worlds" become one's own.  
 
Writing and reading take place in this cultural struggle.  Reading is the 
pharmakon,  the "remedy," by which the meaning of the text is "rescued" 
from the estrangement of distanciation and put into a new proximity, a 
proximity which suppresses and preserves the cultural distance and 
includes the otherness within the ownness (Ricoeur 1976, 43.) 

 This pharmakon, Ricoeur might have made explicit at this point, is both a 

potentially healing medicine and a potentially fatal drug.  How we apply the 

"medicine" of reading to overcome the "dis-ease" at properly understanding a text 

is a critically problematic question that Ricoeur addresses below under the 

heading of explanation and understanding.  

 Elsewhere, Ricoeur moves directly from this point into this discussion of 

the dialectic of explanation and understanding in the hermeneutical process of 

reading.  In Interpretation Theory,  however, Ricoeur embarks upon a discussion 

of the function of metaphors and symbols.  It will be helpful in laying out Ricoeur's 

approach to follow the outline in Interpretation Theory,  because it is through this 

discussion that Ricoeur develops the depth and richness of the notion of surplus 

meaning, symbolic mediation, and metaphoric truth.  These concepts will further 

illuminate the dynamics of science and nature. 

 

5. The Problem of Metaphors and Symbols 

 Ricoeur begins his discussion on metaphors and symbols by asking ". . . 

whether the surplus of meaning characteristic of literary works is a part of their 

signification or if it must be understood as an external factor, which is 
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noncognitive and simply emotional" (Ricoeur 1976, 45.)   Ricoeur argues by way 

of an examination of metaphors and symbols that this surplus of meaning is 

internal to language itself and therefore also to literary works.  I would extend this 

question of surplus meaning to encompass the culture-content dynamic of 

science; but here Ricoeur perpetuates a radical demarcation with scientific works 

"whose significations are to be taken literally" (Ricoeur 1976, 44.)   I will argue 

that within scientific works, as in metaphors and literary works, there are 

surpluses of meanings that call forth interpretation and that sciences' attempts to 

describe, explain and understand natural processes through theoretical models 

functions analogous to metaphoric and symbolic representation.   

 A metaphor is an interplay of meanings, literal and figurative.  Swimme 

and Berry, for instance, use names from mythology to designate different critical 

innovations in the evolution of the universe.  Thus, Tiamat, a divine being in 

ancient Middle Eastern cosmology whose body is dismembered to create heaven 

and earth, becomes the name for the star whose supernova explosion some five 

billion years ago created the heavier elements that would form our Sun, the 

Earth, and the other planets of our solar system.  Aries, the thunderbolt in ancient 

Egyptian cosmology that arises out of the primordial waters, becomes the name 

for the first living being to arise from the primordial "soup" on Earth some 4 billion 

years ago.  In these examples of metaphors in Swimme and Berry's book, we 

can visualize what Aristotle means when defining metaphor as an abridged 

comparison through "the application to a thing of a name that belongs to 

something else. . ."  In these examples, then, we have an abridged comparison 

between a mythic figure and a moment of radical innovation in the evolution of 

the universe and Earth.  In classical rhetoric, this deviation from lexical meanings 

is employed to convey some resemblance through a substitution of names which 
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"clothes" one term with the image of another.  In our examples from The 

Universe Story,  the unnamed supernova which created our solar system is 

pictured as like the god, Tiamat, who also sacrifices its being to become heaven 

and earth.  The innovation of the first life form, created in a soup of amino acids 

in the primordial oceans of Earth that was electrified in a lighting storm like none 

since known on this planet, is pictured as like the god-force, Aries.  The use of 

mythic names of gods gives a sense of the radical nature of these evolutionary 

innovations.  What we see in the story of evolution is a series of improbable and 

profound breaks from past possibilities and modes of being that are "divine" in 

character.  Swimme and Berry's metaphoric use of these mythological figures for 

designating critical moments in The Universe Story  offers an example for us to 

look at Ricoeur's theory of metaphor, because there is more going on than simply 

the substitution of one name by another, as presented in the classical theory of 

metaphor. 

 Ricoeur rejects this classical naming and substitution approach to 

metaphor by adopting a semantic utterance approach (Ricoeur 1976, 50.)  

Because metaphors only make sense in the form of an utterance, metaphor is "a 

phenomenon of predication, not denomination."  Taken together, the terms 

"Aries" and "the first form of life" constitutes the metaphor, which create tensions 

between the literal denotations.  Moving from the level of words to utterances 

opens up a different approach.   
 
If a metaphor only concerns words because it is first produced at the level 
of a complete sentence, then the first phenomenon to consider is not any 
deviation from the literal meaning of the words, but the very functioning of 
the operation of predication at the level of the sentence.  What we have 
just called the tension in a metaphorical utterance is really not something 
that occurs between two terms in the utterance, but rather between two 
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opposed interpretations of the utterance.  It is the conflict between these 
two interpretations that sustains the metaphor (Ricoeur 1976, 50.) 

 So the supernova is patently not Tiamat, if Tiamat is an ancient Middle 

Eastern mythological being.  At the literal level, metaphors result in absurdity.  

Metaphors necessarily call for interpretation, which is what I in fact did above in 

attempting to explicate the image of Tiamat, the supernova being that created our 

heaven and earth some five billion years ago.  Ricoeur writes that "[t]he 

metaphorical interpretation presupposes a literal interpretation which self-

destructs in a significant contradiction" (Ricoeur 1976, 50.)   A metaphor 

functions "in reducing the shock engendered by two incompatible ideas" by 

creating "the appearance of kinship where ordinary vision does not perceive any 

relationship" (Ricoeur 1976, 51.)    

 The classical distinction between denotation - connotation in metaphor 

cannot be maintained.  A word by itself does not constitute a metaphor.  The 

metaphor is a conflict in meaning which is first encountered in the semantics of 

sentences.  Words by themselves do not possess proper, primitive, original 

meanings.  The literal meaning of a word is the established used, that which is 

lexicalized.  Metaphoric innovation comes through the "nowhere" of imagination 

to unfreeze the lexicon and open up language to transformation and reality to 

new understandings and new representations. 
 
[Metaphor] is, in effect, a calculated error, which brings together things 
that do not go together and by means of this apparent misunderstanding it 
causes a new, hitherto unnoticed, relation of meaning to spring up 
between the terms that previous systems of classification had ignored or 
not allowed (Ricoeur 1976, 51.) 

 This "category mistake" is precisely what is intended in the literally 

preposterous title of this dissertation.  "Reinventing Nature," "Science Narratives," 

"Science as Myth," and "Endangered Planet" are all metaphorical utterances that 
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can be deconstructed as absurdities within normal lexical classifications.  The 

interpretations of these metaphors, however, calls for the visualization of new 

kinships and the creation of new insights and meanings.  Newton's use of the 

image of the universe as a clock-machine or Darwin's use of the image of the 

evolutionary jungle are no less metaphorical and thus also literally absurd.  The 

metaphors employed by Newton and Darwin, however, were imbued with meta-

symbolic meanings that caused new recognitions of reality, created new 

understandings, and profoundly influenced human thought and behavior.119 

 Ricoeur offers a "tension theory of metaphor" to account for the "category 

mistakes" of metaphoric expressions. 
 
Within a tension theory of metaphor, however, such as we are opposing to 
a substitution theory, a new signification emerges, which embraces the 
whole sentence.  In this sense, a metaphor is an instantaneous creation, a 
semantic innovation which has no status in already established language 
and which exists because of the attribution of an unusual or an 
unexpected predicate.  Metaphor therefore is more like the resolution of an 
enigma than a simple association based on resemblance; it is constituted 
by the resolution of a semantic dissonance (Ricoeur 1976, 52.) 

 The phenomenon of metaphoric utterance is most significantly 

encountered in new, "living," metaphoric inventions, and not in "dead" metaphors 

which have become a part of the common lexical base of a language through 

regular usage.  It is acutely in this phenomenon of the new and memorable 

metaphoric innovation that we encounter the extension of meanings which can 

be interpreted but not translated, because it is the tension in a metaphor that 

carries these new meanings.  These conflicted, double-meanings in metaphor 

are more than just emotive or ornamental supplementation of a more literal 

                                            
119 This notion of meta-symbolic meaning is what I mean in my use of the term 
"myth."  Remythologizing science, then, implies changing the meta-symbolic 
forces that annimate the thought processes and behavior of scientific culture. 
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discourse.  Metaphor "tells us something new about reality" (Ricoeur 1976, 52-

53.) 

 Ricoeur extends this understanding of metaphor into a hermeneutics of 

symbols.  Symbols also carry this conflicted, double-meaning structure with its 

"surplus of signification."  Modern interpretations of religious myth and ritual, as 

well as psychoanalytic and literary theories, have brought this insight into 

symbolic interpretation in drove.   

 The symbol is not totally analogous to metaphor, according to Ricoeur.  

Symbols have a greater life expectancy, a resilience and durability that resists 

the perishing moments of discourse.  Symbols are "meta-metaphors" that are 

partly and mysteriously grounded in our ontological being.   
 
Metaphor occurs in the already purified universe of logos, while the 
symbol hesitates on the dividing line between bios  and logos.  It testifies 
to the primordial rootedness of Discourse in Life.  It is born where force 
and form coincide (Ricoeur 1976, 59.) 

 Life is symbolic at an irreducible core, says Ricoeur.  His discussion takes 

on a spiritual passion at this point, as the quotes below indicate.  Later in his 

discussion of the distortion of reality through ideology, Ricoeur will note that if 

real life were not already in some way symbolic, it could not be distorted.  ln 

some fundamental way, real life, presumably this being also the objects of 

scientific inquiry, are within Ricoeur's hermeneutics all constituted as symbolic; 

even though Ricoeur resists the move to extend hermeneutics fully into the 

biophysical sciences: 
 
Within the sacred universe there are not living creatures here and there, 
but life is everywhere as a sacrality, which permeates everything and 
which is seen in the movement of the stars, the return to life of vegetation 
each year, and the alteration of birth and death.  It is in this sense that 
symbols are bound within the sacred universe: the symbols only come to 
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language to the extent that the elements of the world themselves become 
transparent (Ricoeur 1976, 61.)  
 
The bound character of symbols makes all the difference between a 
symbol and a metaphor.  The latter is a free invention of discourse; the 
former is bound to the cosmos.  Here we touch an irreducible element. . .  
In the sacred universe the capacity to speak is founded upon the capacity 
of the cosmos to signify.  The logic of meaning, therefore, follows from the 
very structure of the sacred universe (Ricoeur 1976, 61-62.)  
 
. . . it is always by means of discourse that this logic manifests itself for if 
no myth narrated how things came to be or if there were no rituals which 
re-enacted this process, the Sacred would remain unmanifested. . . 
(Ricoeur 1976, 62.) 

 In mediation between a symbol and a simple metaphor, there are root 

metaphors which operate to organize numerous others.  Darwin's jungle and 

Newton's machine are really root metaphors that gave birth to many new sets of 

metaphors based on competition, mechanization, reductionism, and internal 

meaninglessness.   
 
Root metaphors assemble and scatter.  They assemble subordinate 
images together, and they scatter concepts at a higher level.  They are the 
dominant metaphors capable of both engendering and organizating a 
network that serves as a junction between the symbolic level with its slow 
evolution and the more volatile metaphorical level (Ricoeur 1976, 64.)  

 Ricoeur draws on the work of Max Black to argue that models also have 

the same structure as metaphors.  Models, like metaphors, represent reality 

through their capacity to refer beyond themselves and create new meanings.  On 

a literal level, models can be deconstructed as unreality, and yet they help 

structure and organize reality.  Model making is what science is all about, though 

modern scientific culture is plagued with a debilitating literalism in its 

understanding of its models.   

 Ricoeur, following Black, notes three kinds of models: scale models, 

analogical models (also known as schematic models), and theoretical models, 
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the latter being the only real models from an epistemological perspective.  "In 

scientific language," writes Ricoeur, "a model is essentially a heuristic procedure 

that serves to overthrow an inadequate interpretation and to open the way to a 

new and more adequate one" (Ricoeur 1976, 66.)  Good models function like "a 

memorable metaphor" which "has the power to bring two separate domains into 

cognitive and emotional relation by using language directly appropriate for one as 

a lens for seeing the other" (Ricoeur 1976, 67.)120  Good model-making in 

science is like good fiction in literature.  And at the extreme boundaries of 

science and literature, we find that theoretical model-making in science is like 

poetry.   
 
. . . [P]oetic language has in common with scientific language that it only 
reaches reality through a detour that serves to deny our ordinary vision 
and the language we normally use to describe it.  In so doing this both 
poetic and scientific language aim at a reality more real than appearances 
(Ricoeur 1976, 67.)  

 In a memorable metaphor, in an evocative poem, as in a Kuhnian 

paradigm shift in science, there is a redescription of reality through the interplay 

and tension between certain differences and resemblances that creates new 

meanings that were previously invisible to ordinary vision or the ordinary uses of 

words.121  Ricoeur writes that "[t]he eclipse of the objective, manipulable world 

thus makes way for the revelation of a new dimension of reality and truth."  

Ricoeur goes on to say that: 
 

                                            
120 Ricoeur quotes Max Black, 1962, Models and Metaphors. 
121 Metaphor and the metaphor of vision for knowing will be taken up again with 
the help of Donna Haraway in chapter five.  Haraway notes that vision, seeing is 
believing, is the metaphoric paradigm for scientific knowledge.  Haraway inverts 
the use of this metaphor of vision to insist on the partiality and situatedness of all 
vision.  See chapter five, section five. 
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In speaking this way I am saying nothing more than Aristotle said when 
dealing with tragedy in his Poetics.  The composition of a story or a plot -- 
Aristotle speaks here of a mythos -- is the shortest path to mimesis, which 
is the central ideal of all poetry.  In other words, poetry only imitates reality 
by recreating it on a mythical level of discourse.  Here fiction and 
redescription go hand in hand (Ricoeur 1976, 68.)    

 This mimesis of reality through story is precisely what we will examine in 

the next chapter, when I take up Swimme and Berry's mythical reconstruction of 

the modern scientific cosmology.  The above discussion hopefully relativizes the 

question of whether their "universe story" should be understood as literal or 

fictitious, because the production of new meaning and the redescription of reality 

in science and in literature are metaphoric processes.  Effective models, no less 

than memorable metaphor, shatter and redescribe reality, thus becoming new 

realities.  Truth is like a metaphor.  Ricoeur refers to this as "the theory of indirect 

reference" (Ricoeur 1976, 11.) 

 

6. The Dialectic of Understanding and Explanation 

 Ricoeur's discussion of metaphors and symbols works to ground his 

theory of textual interpretation within the framework of "surplus meaning."  If a 

metaphor is "a poem writ small," then a poem or novel is an extended metaphor 

which functions to imitate reality indirectly.  Because "Real Life" is always 

approached through the indirect reference of a linguistic system, we are always 

confronted with an evolving, contextualized, and polysemantic interpretation 

problem.  There is no one correct interpretation of a text.  Ricoeur writes that 

"there is no self-understanding that is not mediated  by signs, symbols, and texts; 

in the last resort understanding coincides with the interpretation given to these 

mediating terms" (Ricoeur 1991, 15.)  Because there is no absolute subject, 

because human ontological character is that of being-in-the-world,  to follow 



 107 

Heidegger's term, there is no interpretation which is free of presupposition and 

intuitive judgment.  Ricoeur prefers to follow Gadamer in his use of the notion of 

belonging  to the Heideggerian being-in-the-world,  because an ontology of 

belonging  "immediately raises the problem of the subject-object relation and 

prepares the way for the subsequent introduction of the concept of distanciation" 

(Ricoeur 1991, 31.)  
 
    For hermeneutics, the problem of ultimate foundation still belongs to the 
sphere of objectifying thought, so long as the ideal of scientificity is not 
questioned as such.  The radicality of such questioning leads from the 
idea of scientificity back to the ontological condition of belonging, whereby 
he  who questions shares in the very thing about which he questions. 
    It is the relation of belonging that is subsequently apprehended as the 
finitude of knowledge.  The negative nuance conveyed by the very word 
finitude is introduced into the totally positive relation of belonging -- which 
is the hermeneutical experience itself -- only because subjectivity has 
already raised its claim to be the ultimate ground.  This claim, this 
immoderate pretension, this hubris, makes the relation of belonging 
appear by contrast as finitude (Ricoeur 1991, 30.) 

 To read and understand a text for Ricoeur is not to understand it in one 

way, now and forever.  There is no "science" of interpretation, which affords the 

one correct, true reading.  The possibility of understanding arises from "the totally 

positive relation of belonging."  The "world" of the text and the "world" of the 

reader encounter each other in a "fusion of horizons" that occurs in front of the 

text. 

 Because in written discourse there is a distance in time and space 

separating the author and potential readers, there is a radical distanciation or 

alienation that separates the reader from the sense of the author and the 

reference of the text.  This distance in written discourse functions like the 

dissimilarity in metaphor and the conflict of meanings in symbols.  By reducing 

the conflict in meanings between the dissimilar "worlds" of the text and the 
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reader, new meanings, new models, and new realities arise in front of the text.  

Reading becomes a kind of work of rendering a text as meaningful.  The 

rendering of reading is as important in hermeneutics as the authoring of a text.  

The process of reading, as I will explore below, will become a paradigm for 

Ricoeur's approach to the social sciences.  I will then extend the notion of reading 

into the rendering of biophysical realities in the natural science as well. 

 What is it to read and understand a text?  Ricoeur adopts from Gadamer 

the notion of a dialectic between Verstehen  and Erklären, Understanding and 

Explanation.  This dialectic is rooted in earlier dialectics that were discussed 

above in linguistics between langue  and parole, between event and meaning, 

between semiotics and semantics, between sense and reference.  Ricoeur writes 

that: 
 
. . . [I]n explanation we ex-plicate or unfold the range of propositions and 
meanings, whereas in understanding we comprehend or grasp as a whole 
the chain of partial meanings in one act of synthesis (Ricoeur 1976, 72.)  

 Explanation corresponds to analytic thinking in science, whereas 

understanding corresponds to inferential, synthetic thinking.  In explanation, the 

reader stands intentionally at a distance in order to objectify the text, to analyze 

linguistic patterns and structures, as well as, the historical, social, and 

psychological contexts which gave rise to a text and previous interpretations of 

that text.  However powerful these analytic lenses may be in interpreting a text, 

they are not "a presuppositionless grasp of a pregiven being" -- there is no 

transparent, direct reading of the text in itself (Ricoeur 1991, 31.)    

 Romanticist hermeneutics opposes understanding and explanation on 

epistemological and ontological grounds by opposing two methodologies and two 

spheres of reality -- nature and mind.  Structuralist and positivist hermeneutics 
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seeks to abstract explanation from the interpretative process and establish the 

explanation of causal relationships as a singular interpretative move.  Ricoeur 

seeks to link explanation and understanding as a dialectic whole.  In 

interpretation, we approach a text with some kind of prior understanding or 

prejudgement.  We then move to reading and analyzing the text in the stage of 

explanation, seeking to discover how and why the text works.  From this critical 

reading, we then move to comprehension, which is really just a new level of 

understanding, which can lead to new critical readings and new understandings.   
 
The first time, understanding will be a naive grasping of the meaning of the 
text as a whole.  The second time, comprehension will be a sophisticated 
mode of understanding, supported by explanatory procedures.  In the 
beginning, understanding is a guess.  At the end, it satisfies the concept of 
appropriation . . . as the rejoinder to the kind of distanciation linked to the 
full objectification of the text.  Explanation, then, will appear as the 
mediation between two stages of understanding.  If isolated from this 
concrete process, it is a mere abstraction, an artifact of methodology 
(Ricoeur 1976, 74-75.) 

 Appropriation of a text at a new level of understanding supported by 

explanatory procedures is the aim of a hermeneutical reading that seeks to 

overcome the special, temporal and cultural distances that separate the written 

discourse from the reader.  This distanciation is what makes possible the 

objectifying movement of explanation.  Explanation can work either to expand a 

given pre-understanding or to criticize a given pre-understanding.  The move to 

explanation ideally involves a "suspension of judgment," which allows the text to 

"speak for itself."  This suspension of judgment, however, is always idealized, 

because the reader belongs to the world of language, culture and interpretation 

and therefore necessarily employs prejudgments or pre-understandings in 

interpreting a text.  While understanding makes a claim on explanation, 

explanation can also make a claim on understanding.  The process leads to 
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appropriation, the aim of hermeneutical reading, which seeks to struggle against 

cultural, spatial, and temporal distance to make one's own what was initially 

alien.   

 If we think of nature as a kind of text and science as a reading process, 

then we can productively transfer Ricoeur's three step process into the 

biophysical sciences.  Science, like structuralism, has purported to be free of 

prejudice and prejudgement.  Science has made the claim that it is explanation 

alone, but it's explanatory strategies do in fact presuppose a "world," in spite of 

its claims to be "worldless."  So while science also begins with supposition, 

inferrence, and prejudgement, the stage of distanciation and explanation does 

not then necessarily confirm or falsify a particular prejudgement.  For in the third 

stage of the hermeneutical process, explanation can make claims on 

understanding and lead to critical appropriations on a new level. 

 The hermeneutical reading recycles upon itself in new understandings, 

which lead to new distanciations and explanations, which then give rise to new 

appropriations and understandings.  This process is referred to as the 

hermeneutical circle, which Ricoeur seeks to open up into a hermeneutical spiral.   

 

7. Opening up the Hermeneutical Circle 

 Ricoeur's presentation of the hermeneutical circle draws heavily on the 

work of Gadamer.  He differs from Gadamer in his emphasis on the capacity of 

distanciation and explanation to make a claim on new understandings critical of 

the cultural prejudgments of a reader.  We are not simply preprogrammed with 

certain cultural and social biases which are then recapitulated in sophisticated 

interpretations; rather, there is a dynamic, creative element in language, as in 

interpretation.  Similarly, the sciences do not simply stagnate within self-
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confirming theorectical models, but at times experience revolutionary 

transformations in understanding as in Kuhnian paradigm shifts. 

 One enters the hermeneutical circle with a guess or a prejudgement as to 

the meaning and signification of the text.  Then through an intentional, productive 

distanciation, one critically reads the text, employing analytic, explanatory 

procedures.  This leads to a new understanding or comprehension.  This new 

interpretation is validated in part by the explanatory elements employed in the 

reading.  While the opening guess does impact upon the outcome of an 

interpretative reading, this guess does not totally predetermine this resulting 

comprehension.  
 
Guess and validation are in a sense circularly related as subjective and 
objective approaches to the text.  But this circle is not a vicious one.  That 
would be the case if we were unable to escape the kind of "self-
confirmability" which. . . threatens the relation between guess and 
validation (Ricoeur 1976, 79.) 

 The possibility of a metaphoric innovation is parallel to the possibility of an 

interpretative innovation which has the potential of opening up new worlds, new 

understandings, and new realities.  The hermeneutical circle is not a closed 

circle, but a dynamic spiral.  This is both a description of how interpretation 

actually proceeds and a prescription for how to improve interpretation.  For there 

is a tendency in language, as in interpretation, to freeze understanding within 

lexicons and cultures.  

 The hermeneutical process is presented schematically below: 
 

Schematic #2 :  
The Hermeneutical Circle 
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 The verification or validation of a reading is not a falsification test, for 

Ricoeur, but a probability test.  Different tools are employed to argue the validity 

of one interpretation over another.  Validation of an interpretation can be based 

on historicity, psychological-social theories, structuralism, explanatory power, 

simplicity, morality, and so forth.  This argumentation by evidence in support of 

one interpretation over another is one of persuasion, not of a necessary, 

deductive proof.    
 
. . . [I]t is not true that all interpretations are equal.  The text presents a 
limited field of possible constructions.  The logic of validation allows us to 
move between the two limits of dogmatism and scepticism.  It is always 
possible to argue for or against an interpretation, to confront 
interpretations, to arbitrate between them and to seek agreement, even if 
this agreement remains beyond our immediate reach (Ricoeur 1976, 79.) 

 The "text" itself remains closed to an absolute reading.  Interpretation is 

rather a disclosure in front of the text, as the "world" of the reader and the 

referential "world" of the text mingle in a "fusion of horizons."   
 
The sense of a text is not behind the text, but in front of it.  It is not 
something hidden, but something disclosed.  What has to be understood is 
not the initial situation of discourse, but what points towards a possible 
world, thanks to the non-ostensive reference of the text.  Understanding 
has less than ever to do with the author and his situation.  It seeks to 
grasp the world-propositions opened up by the reference of the text 
(Ricoeur 1976, 87.) 

 CONFIGURATION
EXPLANATION

PREFIGURATION
UNDERSTANDING

REFIGURATION
APPROPRIATION

TEXT LIFE

The Problem - Opportunity
        of Distanciation
The Ideal of a Suspension
        of Judgement

supports or challenges
the pre-understanding
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 The "truth" of an interpretation is a kind of disclosure.  The "truth" of a reading 

is not a correspondence, but a kind of revelation between the position of the reader 

and the reference of the text.  The validation of a particular reading is a rhetoric of 

probability, not a "science" of certainty.  This tension is also reflected in the tension 

in the hermeneutical circle between suspension of judgment and predetermining bias 

of a prejudgement.  This tension can never be resolved. 

 In this all important discussion of the process of validation, Ricoeur makes 

a passing reference to Karl Popper's principle of falsification within the 

philosophy of science.  Ricoeur maintains that while validation of an interpretation 

is a matter of probability, not certainty, the existence of competing interpretations 

of a given text provides a kind of falsification test comparable to the criteria 

Popper outlined.   
 
But to the procedures of validation there also belong procedures of 
invalidation similar to the criteria of falsifiability proposed by Karl Popper in 
his Logic of Discovery.  Here the role of falsification is played by the conflict 
between competing interpretations.  An interpretation must not only be 
probable, but more probable than another interpretation.  There are criteria 
of relative superiority for resolving this conflict, which can easily be derived 
from the logic of subjective probability (Ricoeur 1976, 79.) 

 The "criteria of relative superiority" between competing interpretations, 

however, belong to the preunderstanding of an interpretative community.  The 

disagreements and misunderstandings expressed in competing interpretations 

support not only long-winded arguments, but also violent conflicts and power 

struggles.  Michel Foucault has written penetrating analyses of how the relative 

power of dominant social groups in fact fixes the social and cultural definitions of 

knowledge.  This conflation of Power/Knowledge presents a radical challenge to 

the more optimistic, evolutionary hermeneutics of Ricoeur (Foucault 1984, 1972.)  

Catholic philosopher, Alasdair MacIntyre, argues that this type of hermeneutical 
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approach necessarily leads to a breakdown of social cohesion through the 

promotion of moral relativism and violent conflict.  MacIntyre promotes a return to 

tradition and rationality in a synthesis nostalgic for Thomas Acquinas (MacIntyre 

1990, 1984.)  Another perspective on this hermeneutical question is developed in 

the debate between Hans Georg Gadamer and Jürgen Habermas.122  Gadamer 

gives homage to the power of tradition and culture to profoundly and positively 

form the prejudgments with which we enter the hermeneutical circle (Gadamer 

1976.)  Habermas is suspicious of Gadamer's deferential reverence towards 

tradition and culture, claiming instead that critical social theories give us the 

explanatory tools to transcend our givenness within a tradition and culture, such 

that we might indeed have "real" criteria for the superiority of one interpretation 

over another (Ricoeur 1981, 78-87.)    

 The point in mentioning these authors is that the question of validation 

between competing interpretations within hermeneutics is a highly charged 

philosophic, moral, and political question.  Ricoeur is trying to straddle the fence 

on many of these issues, but for this reason, critics can push him off one-side or 

the other.  Ricoeur moves to open up the hermeneutical circle by 1) granting to 

distanciation a positive and productive role that allows explanation to be truly 

critical and not simply a self-confirmation of a given preunderstanding, and  by 2) 

treating the sense of the text as closed  to direct reading while the reference of 

the text is disclosed  in front of the text as a discourse-event between the reader 

and the inscribed work.   

 In Chapter Five with the help of Donna Haraway, I will return to these 

questions on moral and intellectual relativism in postmodern hermeneutics.  For 

                                            
122 Ricoeur 1981 discuss the Gadamer and Habermas debate in an essay, 
"Hermeneutics and the Critique of Ideology," 63-100. 
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now, however, I want to note that my thesis is in part that human inquiry into the 

workings of the biological world and the physical universe can best be described 

and understood within the terminology and concepts that Ricoeur has used to 

characterized hermeneutics.  Nature, then, is a kind of a closed text, which 

humans read.  As in Ricoeur's hermeneutics, the text/nature, has a kind of 

semantic autonomy.  So while we might also want to talk of nature as an "author," 

or perhaps more conventionally of God as the "author" of nature, the reference of 

nature-text is independent from the sense of nature/author.  Furthermore, the 

reference of nature presents itself like a text within a limited range or matrix of 

probability.  As readers of nature, we are involved in a productive rendering of 

meanings that is a disclosure in front of the text, but is not the thing-in-itself.  In 

reading nature, we enter into a hermeneutical spiral analogous to that which 

Ricoeur has developed for interpretation.  Part of the prejudgement with which we 

enter our reading of nature is our biophysical belongingness to nature.  There is 

therefore no Archimedean perspective outside of the text of nature and ourselves 

as readers who belong to the text from which to read objectively a total mediation 

of the sense of nature.  But because there is a distanciation between humans as 

readers and nature as text, it is possible to productively objectify and analyze.  

We enter into a particular explanatory strategy within our biophysical 

hermeneutics, when we adopt empirical, scientific ways of reading.   

 The natural sciences, in my reading of Ricoeur, are analogous to 

structuralism in linguistics and literary theory.  Ricoeur asks rhetorically in his 

discussion of Levi-Strauss's treatment of the Oedipus myth: ". . . could we not 

then say that the function of structural analysis is to lead us from a surface 

semantics, that of the narrated myth, to a depth semantics, that of the boundary 

situations, which constitute the ultimate 'referent' of the myth?" (Ricoeur 1976, 
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87.)  Ricoeur goes on to hypothesize that structuralism does not exist as a 

unidimensional abstract method of interpretation, but as a stage in a movement 

from naive understanding to sophisticated understanding.  He writes: 
 
If, on the contrary, we consider structural analysis as one stage-- albeit a 
necessary one -- between a naive interpretation and a critical one, 
between a surface interpretation and a depth interpretation, then it would 
be possible to locate explanation and understanding at two different 
stages of a unique hermeneutical arc (Ricoeur 1976, 87.) 

 The objectifying move of modern science, when not seen as the only 

move but as a stage in a unique hermeneutical arc, invites a reintegration of 

explanation and understanding at a "deeper" level.  The explanations of modern 

science do make a claim on plausible understandings.  Ricoeur writes that "[w]e 

are definitely enjoined from identifying understanding with some kind of intuitive 

grasping of the intention underlying the text" (Ricoeur 1976, 87-88.)  

Structuralism, critical social theory, and the sciences in general, all support 

readings which expand the referential possibilities of their "texts" of study.  The 

objectifying move in interpretation that arises because of the problem created by 

distanciation is also the opportunity to expand and disclose probable and more 

probable worlds of reference.  On the one hand, to ignore or totally discredit 

these critical and analytic readings is to condemn oneself to read within a frozen 

interpretative framework, where prejudgment becomes blind prejudice.  On the 

other hand, to present these critical and analytic readings as the "one true story," 

free of prejudgement and prejudice, is an absurd abstraction which also 

promotes a blind prejudice that cannot even recognize itself as such.  This is 

what Putnam, Kuhn, and particularly the critical Post-Kuhnians have shown us 

about science.  The modern sciences often cannot recognize their own 

ideological biases and from whence the prejudgments arise through different and 
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layered theoretical, gender, economic, social, psychological and cultural 

commitments.123  The modern sciences, like all cultural and linguistic systems, 

have tendencies to absolutize their own particular theories as the one-true story.  

The absolutization of the culture of modern science is particularly dangerous 

given the incredible power that science and technology have to reshape the 

ecological infrastructure of our planet.  Science not only structures how we think 

about nature, it is restructuring the very physicality of nature through its projective 

renderings. 

 The culture of modern science offers explanation, but forecloses on the 

possibility of a depth understanding and a new appropriation of the natural world 

as meaningful reference for human dwelling.  What we lack in modern science, 

and what Berry and Swimme offer, is this fuller appropriation of the "discoveries" 

of modern science within a narrative, referential framework that discloses 

possible worlds and meanings imbedded in the "text."  To meet our 

hermeneutical criteria, Berry and Swimme must offer a plausible or more 

probable interpretation of the "text" than other possible interpretations.  At issue 

is not "empirical proof" but an argument that persuades.  The persuasive power 

of any particular interpretation, however, is not merely a reflection of the reader's 

rendering, but of the power of the text to refer to possible worlds.  What we 

encounter in nature, the sciences, and human experience is a limited matrix of 

possible worlds for interpretation.  The "discovery" of causal relationships, 

patterns, and meanings is not hidden behind nature as a text, but disclosed in 

                                            
123 Chapter two, section seven of this dissertation offers a brief review of Post-
Kuhnian literature that presents the sciences as profoundly distorted by 
ideological biases. 
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front of nature as a text in dynamic interaction with its readers.  Ricoeur writes of 

interpretation, and I by extension apply this to the natural sciences as well, that: 
 
The sense of a text is not behind the text, but in front of it.  It is not 
something hidden, but something disclosed.  What has to be understood is 
not the initial situation of discourse, but what points towards a possible 
world, thanks to the non-ostensive reference of the text.  Understanding   . 
. . seeks to grasp the world-propositions opened up by the reference of the 
text.  To understand a text is to follow its movement from sense to 
reference: from what it says, to what it talks about (Ricoeur 1976, 87-88.) 
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8. Extending Hermeneutics into the Social Sciences 

 In the above discussion on the validation of competing interpretations, we 

can see how the hermeneutical problem quickly draws us into a discussion of 

competing social science theories within and between academic disciplines.  In 

this formulation, meaningful actions and events become like texts that are 

encountered across temporal and spatial distance which can then be 

meaningfully  read so as to appropriate the social phenomena within the 

"reader's" worldview and location.   
 
. . . [T]he human sciences may be said to be hermeneutical (1) inasmuch 
as their object  displays some of the features constitutive of a text as text, 
and (2) inasmuch as their methodology  develops the same kind of 
procedures as those of Auslegung  or text-interpretation (Ricoeur [1971] 
1981, 197.) 

 Ricoeur takes up Max Weber's definition of the object of the human 

sciences as sinnhaft orientiertes Verhalten, as meaningfully oriented behavior.  

Ricoeur argues that we may, following Weber's definition, substitute for the 

predicate "meaningfully oriented" with "readability-characters," thus drawing us 

into the analysis of text interpretation above.  "Meaningful action," writes Ricoeur, 

"is an object for science only under the condition of a kind of objectification which 

is equivalent to the fixation of a discourse by writing." (Ricoeur [1971] 1981, 203.)  

He goes on to write that: 
 
This objectification is made possible  by some inner traits of the action 
which are similar to the structure of the speech-act and which make doing 
a kind of utterance.  In the same way as the fixation by writing is made 
possible by a dialectic of intentional exteriorization immanent to the 
speech-act itself, a similar dialectic within the process of transaction 
prepares the detachment of the meaning  of the action from the event  of 
the action (Ricoeur [1971] 1981, 204.) 
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 Meaningful social action is a kind of inscription, that draws the 

interpretation of such action into the same interpretative dynamic of written 

discourse.  Ricoeur notes that we approach this insight when we talk 

metaphorically about certain events leaving their mark  on time.  Furthermore, in 

the same way that a text obtains a referential autonomy from the sense of its 

author, an action in social and historical discourse can become detached from its 

agent and initial context to develop a "life of its own."  Thus, we talk 

metaphorically of "the course of events" which is a pattern of events and actions 

that are interpreted as a meaningful whole.   

 When we treat textual interpretation as a paradigm for understanding in 

the human sciences, we can productively transfer the language of explanation, 

understanding, and the hermeneutical spiral.  To do so, however, is also to 

appropriately challenge the claims of the human sciences to universally valid 

theories.  Rather, we stand within the hermeneutical arc.  We approach our 

interpretations of human phenomena with certain social, historical, and cultural 

prejudgments.  We may seek to productively suspend those prejudgments as we 

objectify human phenomena through a kind of structural, critical interpretation, 

but we can never completely transcend our belongingness.  Nor should we want 

to transcend our belongingness, which Ricoeur presents as a positive, 

meaningful, self-constituting relationship.  There is in the human sciences no 

fixed, objective, finally true theory, only theories and auxiliary statements which 

may be more probable and persuasive than others within the limited matrix of the 

phenomena.  
 
Like legal utterances, all interpretations in the field of literary criticism and 
in the social sciences may be challenged, and the question 'What can 
defeat a claim' is common to all argumentative situations.  Only in a 
tribunal is there a moment when the procedures of appeal are exhausted.  
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But it is because the decision of the judges is implemented by the force of 
public power.  Neither in literary criticism, nor in social sciences, is there 
such a last word.  Or, if there is any, we call that violence (Ricoeur [1971] 
1981, 215.) 

 This passing reference to adjudication of interpretation by power and 

violence in having "the last word" or presenting "the true story" points to a 

possible criticism of Ricoeur's work.  Lacking in Ricoeur is a practical 

understanding and appropriation of these insights into the impact of violence and 

power upon our "readings" of this "world" and possible "worlds."  He achieves this 

on the level of theory, but fails to bring his powerful theoretical apparatus, which 

he also develops in his discussion of ideology and utopia below, down into the 

messy world of struggle for better futures as perceived and experienced from 

different standpoints today.  While noting the importance of basic commitments in 

our hermeneutical encounters, Ricoeur himself tends to stand apart from real and 

practical commitments and decisions in the twentieth century about how to enter 

the hermeneutical circle.124  Do we move into the hermeneutical circle through a 

productive distanciation that takes class analysis, gender analysis, race and 

ethnic analysis, liberalism, nationalism, or some other category or combination 

thereof as its starting point?  There are real lives of real humans-- black, white, 

male, female, rich, poor, young and old -- as well as other life forms, for whom 

these questions are not theoretical, but matters of life, death, well-being, and 

identity.  In looking at Swimme and Berry, and later, Haraway, I hope to provide 

an application of Ricoeur's "methodology," that will be consequential in 

responding to the historic challenges we encounter today in the prospects of a 

global economic and environmental collapse.  Ricoeur's theoretical discussion 

                                            
124 Mark Kline Taylor   (1990) makes this criticism of Ricoeur in his book, 
Remembering Esperanza. 
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will help open up how a particular critical analytic framework can indeed make 

new claims on our understanding of ourselves and other possible "worlds."   

 Ricoeur argues that structural analysis in literary criticism is like the human 

sciences (as I presented in the last section with references to the biophysical 

sciences as well.)  This "prolonged suspension of the ostensive reference" is 

both limited and justified.  Ricoeur writes that "[s]tructural analysis, far from 

getting rid of this radical questioning [of meaning and understanding], restores it 

at a level of higher radicality" (Ricoeur [1971] 1981, 217.)  Unfortunately, this 

potential for a higher radicality of questioning is often unrealized due to a kind of 

fundamentalist literalism that social scientists develop towards their explanatory 

strategies. 

 Positivist realists in the human sciences will object that a subsumption of 

the human sciences within this hermeneutical model will rationalize the intrusion 

and corruption of these sciences with personal and ideological prejudices and 

subjective biases.  In giving-up the notion of objectivity in theorizing about social 

and human phenomena, we quickly descend into a relativism in which every 

theory is simply an ideological commitment and in which social power and 

violence determine the "truth" between competing theories.  Ricoeur asks 

rhetorically, "[d]oes not the paradigm of disclosure plus appropriation destroy the 

very concept of a human science?"  He responds: 
 
. . . [T]he framework of text-interpretation provides us not only with a 
paradigmatic problem, but with a paradigmatic solution.  This solution is 
not to deny the role of personal commitment in understanding human 
phenomena, but to qualify it. 
    As the model of text-interpretation shows, understanding has nothing to 
do with an immediate  grasping of a foreign psychic life or with an 
emotional  identification with a mental intention.  Understanding is entirely 
mediated  by the whole of explanatory procedures which precede it and 
accompany it. The counterpart of this personal appropriation is not 
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something which can be felt,  it is the dynamic meaning released by the 
explanation which we identified earlier with the reference of the text, i.e., 
its power of disclosing a world (Ricoeur [1971] 1981, 220.)   

 Thus for Ricoeur, explanatory procedures in the human sciences can also 

make a claim on our understanding, just as our understanding makes a claim on 

our choice of explanatory strategies.  Thus, we can expand the metaphoric 

adage, "If all one has is a hammer, every problem looks like a nail," to say that a 

critical analysis of our experiences "solving problems with a hammer" might lead 

us to invent a screw driver, a paint brush, or a crosscut saw to supplement or 

replace our hammer.  This correlation between explanation and understanding 

and between understanding and explanation defines the dynamic of the 

"hermeneutical circle."   
 
This qualification of the notion of personal commitment [the capacity of 
explanation to make a claim on understanding] does not eliminate the 
'hermeneutical circle'.  This circle remains an insuperable structure of 
knowledge when it is applied to human things, but this qualification 
prevents it from becoming a vicious circle (Ricoeur [1971] 1981, 221.) 

 So when we transpose this analysis into the scientific realism- social 

constructionism debate within science, we may similary debunk a simplistic 

intersubjectivism of science.  Nature, as text, discloses possible "worlds."   The 

references of nature are projected in front of phenomena and are not 

encountered in the thing-in-itself.  So nature lends itself to some interpretations 

as more probable than others.  Though we necessarily adopt theoretical 

prejudgments in our approaches to scientific explanation, these prejudgments do 

not turn the hermeneutical spiral into a vicious circle of self-confirmation.  

Science, then, is not really about certainty and predictability, but about 

possibilities and probabilities within a limited field of possible "worlds." 
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9. The Problem of Ideology and its Correlation with Utopia 

 We can see in the problematic of prejudgement- explanation-and- 

appropriation within the social sciences, how ideological commitments and 

cultural biases have a prejudicial and predetermining effect on social analyses.  

Ricoeur discusses ideology and the critique of ideology at great length in an 

attempt to get at a notion of social imagination that accounts for social innovation 

and change comparable to that of metaphoric innovation in language.  By doing 

so, Ricoeur seeks to open up the hermeneutical circle into a spiral as it applies to 

meaningful action, as well as text.  His argument will be helpful as a framework 

for understanding Swimme and Berry's rendering of modern scientific cosmology 

in their book, The Universe Story, because their authorship is very much a moral 

and intellectual response to the contemporary threat of global environmental and 

economic collapse.  By following Ricoeur's argument, I will present Swimme and 

Berry's work as both ideological and utopic in a profoundly positive way. 

 The words, ideology and utopia, are generally seen in common usage as 

negative and pejorative, as representing untruth and unattainable fantasy; so it 

will seem strange that I apply them to a discussion on science and nature and 

that I decidedly use these words to describe my protagonists, Swimme and 

Berry.  Indeed, the pejorative use of the words ideology and utopia as distortion 

of and escape from reality is first popularized in Orthodox Marxism in opposition 

to science; and this meaning has carried over into a broader usage within popular 

culture and modern academics.  Ricoeur writes that "Ideology. . . designates 

initially some distorting, dissimulating process by which an individual or a group 

expresses its situation but without knowing or recognizing it."  Utopia has a 

similarly negative connotation.   
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. . .[Utopia] frequently has a pejorative reputation too.  It is seen to represent 
a kind of social dream without concern for the real first steps necessary for 
movement in the direction of a new society (Ricoeur 1986, 1.) 

 As typologies, ideology and utopia would appear to be distinctly unrelated.   

Ideologies tend to be authorless, the content of which is extracted from many 

sources.  They present a picture of reality, trying to mirror and reproduce a social 

order as "natural."  Ideologies function to legitimate what is in a particular social 

group.  Ideologies are the mechanism by which societies integrate its members 

around a certain set of values, beliefs, and traditions.  Ideologies are societies' 

way of controlling and programing social change.  

 Utopias, on the other hand, are rather different.  Utopias are presented as 

fictions by acknowledged authors.  They seek to redescribe "what is" in a way 

that disrupts the existing order.  Utopias seek to transfigure society in a way that  

highlights the gap between ideals and the existing reality from the perspective of 

"nowhere", and thus produce a vision and motivation to change society or 

abandon it.  Here too, much of the pejorative association with the word "utopia" in 

contemporary usage derives from Marxist presentations of its pathological and 

escapist dimension.   
 
Ideology is always a polemical concept.  The ideological is never one's 
own position; it is always the stance of someone else, always their 
ideology. . .  Utopias, on the other hand, are advocated by their own 
authors, and  they even constitute a specific literary genre. . .  Utopias are 
assumed by their authors, whereas ideologies are denied by theirs 
(Ricoeur 1986, 2.) 

 While noting these typological differences between ideology and utopia, 

Ricoeur proposes to discuss them within a unified conceptual framework.  Both 

terms, he notes, are "highly ambiguous."  In scientific culture, the terms have 

tended to have negative connotations, ideology as a dysfunctional distortion of 

reality and utopia as an escapist fantasy from reality.  Ricoeur argues that both 
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terms, however, also have a positive, integrative function in the realm of social 

transformations and cultural imagination.  Ricoeur writes that "[t]he organizing 

hypothesis is that the very conjunction of these two opposite sides or 

complementary functions typifies what could be called social and cultural 

imagination" (Ricoeur 1986, 2.)   Because the dysfunctional, distortive functions 

of ideology and utopia appear before their integrative and imaginative functions, 

Ricoeur "proceed[s] backwards from the surface to the depths" in "an attempt to 

dig under the surface of apparent meaning to the more fundamental meanings" 

(Ricoeur 1986, 1, 311.) 125 

 In the same way that I have contrasted mythology with science in earlier 

discussions, Ricoeur begins with a discussion of how ideology and utopia are 

contrasted with reality and science in Marxist social theory, looking at the writings 

of Karl Marx, Louis Althusser, and Karl Mannheim.   

 Ricoeur is interested in the earlier writings of Karl Marx, particularly his 

essay on German Ideology, in which he critiques Hegelian philosophy.  The 

young Marx borrows from Ludwig Feuerbach in his discussion of religion.  

Feuerbach presents religion as human alienation from their own essential nature 

through a distortion or inversion of the subject -- humans -- and the predicate-- 

human qualities which are projected onto the God-concept.  Feuerbach 

envisioned human self-consciousness as the vehicle through which 

transformation occurs and sought to change that self-consciousness by 

reclaiming the positive attributes alienated from self and projected onto the God-

concept.  Marx extends this concept of distortion and inversion of reality to 

                                            
125  Ricoeur refers to this approach as "genetic phenomenology. . . a regressive 
analysis of meaning" (1986, 311.)  He also refers to his field of inquiry as 
philosophical anthropology  (1986,1, 311.) 
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Hegelianism, noting that the Geist  of history is functionally a God-substitute 

which rationalized "what is" and thus alienated humans from their true and 

potential qualities of "what could and should be."  Hegelianism, "the German 

Ideology," is presented by Marx as a distortion of real life.  Only in later Marx and 

Orthodox Marxism, Ricoeur notes, is the contrast made between ideology and 

science as such.  Ricoeur quotes Marx:  
 
The social structure and the State are continually evolving out of the life-
process of definite individuals, but of individuals not as they may appear in 
their own or other people's imagination [Vorstellung] , but as they really 
are . . .  The production of ideas, of conceptions, of consciousness, [der 
Ideen, der Vorstellungen, des Bewusstseins]  is at first directly interwoven 
with the material activity and the material intercourse of men , the 
language of real life (Ricoeur 1986, 47.)   

 This is a critical point in Ricoeur's discussion of Marx, because he will 

build on these notions of praxis and representation, real life and the possibility of 

its distortion through representation.  Ricoeur writes: 
 
This concept of the language of real life is fundamental to our analysis; the 
problem of ideology is only that it is representation and not real praxis.  
The dividing line is not between false and true but between real and 
representation, between praxis and Vorstellung. . .  I myself shall graft the 
entire analysis of ideology on this concession-- on what will at least 
become a concession in Marxist language-- that there is a language of 
real life which exists before all distortion, a symbolic structure of action 
that is absolutely primitive and ineluctable (Ricoeur 1986, 77.) 

 Marx, of course, believed that he was discovering that language of real life 

through his analysis of the material conditions that sustain human life and the 

structures of production that provided for those material conditions.  Later 

Marxists, as Ricoeur explores in his discussion of Althusser, maintain that 

Marxism is a true depiction [Darstellung]  of this real life through a new science.  

Ricoeur warns, however, that: 
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We must leave room not only for a language of real life, for real science as 
Darstellung,  though; we must also leave room for some logical activity 
that occurs in relation to this reality, namely, the necessity of building 
some abstractions, mythological abstractions.  We must leave room for 
these mythological abstractions because all the concepts in a work -- in 
Marx's case, production, conditions of production, and so on-- are 
constructs (Ricoeur 1986, 82.) 

 To call the fundamental causative forces of Marxist materialism 

"constructs" and "mythological abstraction" is a radical challenge to its claim to 

privileged insight into real social processes.  For Ricoeur, however, this move is 

not to disparage the utility of Marxist social analysis, but only to bracket it within 

the larger problem of knowledge.  Ricoeur sees this quest for truth about social 

realities as a spectrum of possibilities between Darstellung  and Vorstellung , 

between the hoped-for language of reality and the total distortive possibilities of 

ideology.  He continues the paragraph: 
 
Premises are inevitable; we cannot start merely by looking at things.  We 
must read phenomena, and we need some keys in order to read them. . . 
[w]e cannot proceed by means of the naked eye alone.  We must have 
such notions as forces and forms, and these are not given in reality but 
are constructs (Ricoeur 1986, 82.)126 

 In this discussion, I am extending this sociological and anthropological 

discussion into the realm of the natural sciences, in the same way that I am 

extending Ricoeur's linguistic and hermeneutical discussions into the natural 

sciences.  The necessity of imposing "mythological abstractions", "constructs," 

and "premises" in our interpretation of nature is inevitable.  This much was said 

by Putnam, Kuhn, and others in the last chapter.  In so doing, we are not 

presented with a simple choice between true and false propositions, but a range 

of possibilities between "the language of real life" [Darstellung]  and 
                                            
126 Here to the notion of embodied vision, "no naked eye," will lead into my 
discussion of the work of Donna Haraway in chapter five, section five, in her 
reinterpretation of the metaphor of vision and objectivity in the sciences. 
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representation [Vorstellung]  as distortion or inversion.  The criteria by which we 

judge one analytic approach plausible or implausible are complex, varied, fluid, 

and layered.  But it would seem in the biophysical sciences, no less than in 

studies of human societies, that "we cannot start merely by looking at things . . . 

by means of the naked eye alone," for the sciences require many years of 

training and indoctrination to gain their special vision.  These premises of forces 

and forms are as much apart of the realm of facticity as the subjective realm of 

belief in our earlier schematic of the content and culture of science. 

 Ricoeur turns to Louis Althusser for an exploration of Orthodox Marxism 

and its understanding of ideology.  Althusser understands Marxism to be the 

preeminent science, or fundamental knowledge, of humanity; and he contrasts 

this science of Marxism with ideology.  The human reality that this new science 

studies is based on anonymous, impersonal, economic forces.  The economic 

material structure of a society is the base or foundation, which is causally 

determinative of the cultural superstructure -- religion, culture, law, family, art, 

and so forth.  Ideology belongs in the materially determined realm of the 

superstructure.  In the universalizing contrast between ideology and science, all 

of the elements of the superstructure are presented as ideological. 

 So far, Althusser is following Marx and Engels in their classic presentation 

of materialism.  The confusion which Althusser seeks to clarify is the relationship 

between base and superstructure, to account for how the superstructure has the 

capacity to react back on the base-infrastructure.  In place of the Hegelian 

dialectic, Althusser understands the superstructures capacity to change the base 

as one of "over determination," a concept borrowed from Freud.  Ideology, in 

particular and in general, belongs to the realm of the superstructure, but it is no 

longer seen as simply distortion or an inversion of reality.  Ideology is also now a 
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tool in the praxis of social change that can be used by Marxists to bring about 

fundamental restructuring of the economic base.  Althusser proposes a theory of 

ideology in general, like Freud's metapsychology of the unconscious, so that we 

might better account for the systematic, historical, representational, and practical 

character of ideology within the framework of Marxist theory.  Ricoeur quotes 

Althusser: 
 
So ideology is as such an organic part of every social totality.  It is as if 
human societies could not survive without these specific formations, these 
systems of representations (at various levels), their ideologies.  Human 
societies secrete ideology as the very element and atmosphere 
indispensable to their historical respiration and life.  Only an ideological 
world outlook could have imagined societies without ideology and 
accepted the utopian idea of a world in which ideology (not just one of its 
historical forms) would disappear without trace, to be replaced by science 
(Ricoeur 1986, 137.) 

 The science to which Althusser refers is of course Marxism, but the 

utopian ideal of a world in which ideology would disappear to be replaced by 

science is also the dream of modern scientific culture. 

 Ricoeur raises several questions on Althusser.  In what sense is Marxism 

a science.  In particular, the relationship of base to superstructure "no longer falls 

very easily within the framework of causality" (Ricoeur 1986, 145.)   
 
 If we raise this radical question about what is basic for human 
beings, we may come to realize that a great deal of what is placed in the 
superstructure is basic from another point of view.  Take into consideration 
any culture, and we find that its symbolic framework -- its main 
assumptions, the way in which it considers itself and projects its identity 
through symbols and myths-- is basic  It seems that we can call basic 
exactly what is usually called the superstructure.  The possibility of this 
juxtaposition is always present with a metaphor.  We must destroy a 
metaphor by the use of a contrary metaphor; we therefore proceed from 
metaphor to metaphor.  The opposing metaphor here is the notion of what 
is basic for human beings: What is basic for human beings is not 
necessarily what is the basis in Marxist structure (Ricoeur 1986, 154.) 
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 Ricoeur agrees with Althusser that it is right to acknowledge the "relative 

autonomy and self-consistency of ideologies," and that this "relative autonomy of 

the superstructure" necessitates that "ideologies have a content of their own."   
 
We cannot define these ideologies' structure only by their role in the 
reproduction of the system.  We must make sense of their meaning before 
considering their use.  The assumption that ideologies' content is 
exhausted by their use is without justification; their use does not exhaust 
their meaning.  We can take as an example the problem raised by 
Habermas, that in modern science -- and particularly in the military-
industrial structure of the capitalist world -- science and technology 
function ideologically.  This does not mean that they are constitutively 
ideological but rather that they are being used ideologically.  The present 
capture of science and technology by a certain interest -- in Habermas' 
terms, an interest in control -- is not constitutive of the inner meaning of 
their field (Ricoeur 1986, 154-155.) 

 In this citation, we can see Ricoeur uncritically presenting Habermas' 

understanding of the ideological function of science and technology in modern 

society.  A distinction is drawn between the ideology or culture of modern science 

and the content or meanings of modern science, similar to the provisional 

distinction that I made at the end of the last chapter.  The problem, which we will 

explore with the help of Donna Haraway in chapter five, is that though we may 

productively draw this distinction, we are hard pressed in the particular to know 

where to draw the line between what is culturally biased and what is empirically 

based.  In the end, I will use Ricoeur's theory of textual interpretation to ground 

biophysical phenomena and the scientific readings of those phenomena in a 

hermeneutical dynamic.  Ricoeur worries, however, that the inability to distinguish 

between the distortive and the constitutive functions of the superstructure, the 

inability to grant the superstructure a relative autonomy, is dangerous.   
 
The failure to recognize the specificity of each superstructural sphere -- 
the juridical, political, religious, cultural-- has not only dangerous 
theoretical consequences but dangerous practical and political 
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consequences also.  Once it is assumed that these spheres have no 
autonomy, then the Stalinist state is possible.  The argument is that since 
the economic basis is sound and since all the other spheres are merely 
reflexes, shadows, or echoes, then we are allowed to manipulate the latter 
spheres in order to improve the economic basis.  There is no respect for 
the autonomy of the juridical, the political, or the religious [and I would 
add, the sciences], because they are said to have no existence in 
themselves (Ricoeur 1986, 155) 

 The danger here is perhaps no less so for other liberationist readings of 

science, some would argue.  To make the biophysical sciences contingent on the 

struggle of women for equality or other oppressed groups is to invite the 

manipulation of the content to fit some predetermined end.  Scientific realists 

would see this as a corruption of the heart, soul, and mind of modern science's 

search for truth that transcends the subjective opinions of particular individuals, 

groups, and cultures.  This issue will also be reexamined in chapter five with the 

help of Donna Haraway, as a way of looking back on Swimme and Berry's 

"manipulation" of the modern scientific cosmology to address the ecological 

crises of today. 

 Finally, Ricoeur sees the need to move beyond a Marxist notion of 

causality between base and superstructure, in such a way that the two are no 

longer distinguishable.  Ricoeur will present the distortive and constitutive 

functions of ideology within a motivational framework rather than a deterministic 

one.  This motivational framework, which he develops later with the help of 

Weber and Geertz, is particularly justified, given his reflections on the distortive 

capacity of ideology to misrepresent reality.  Ricoeur places this discourse on 

distortion in the realm of anthropology, not ideology or science.  Reality, Ricoeur 

argues, cannot be distorted if it is not somehow already symbolically mediated. 

 Here, Ricoeur turns to a discussion of Karl Mannheim's book, Ideology 

and Utopia.  Mannheim is important for Ricoeur as perhaps the first person to 
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offer a theoretical correlation of ideology as noncongruence to reality and of 

utopia as a vantage point in exposing the discrepancy between the present 

reality and an ideal reality.  Mannheim also realized that the enlarged concept of 

ideology in Marxism raises a fundamental problem of knowledge.  By denouncing 

something as "ideological," one takes an ideological position.  Mannheim sees 

this as a spiritual and intellectual crisis in what is now a "Post-Marxist world".  

Our world is a polemical conflict between different worldviews, each labeling the 

other as "ideology."  There are no criteria common to all with which to arbitrate 

the validity of one cultural perspective versus another.  Even the class 

consciousness of the proletariat becomes one perspective among many.  

Ricoeur quotes Mannheim: "Only this socially disorganized intellectual situation 

makes possible the insight, hidden now by a generally stable social structure and 

the practicability of certain traditional norms, that every point of view is particular 

to a social situation" (Ricoeur 1986, 162-163.)   

 Mannheim tries to escape "the paradox of the reflexivity of the concept [of  

ideology] according to which the theory becomes a part of its own referent," and 

is thus swallowed up as one ideological position critiquing a different ideological 

position (Ricoeur 1986, 8-9.)   He does so by introducing the concept of 

relationism  to replace the relativism  of his Post-Marxist analysis of ideology.  

Ricoeur maintains that in so doing Mannheim reintroduces the presupposition of 

an absolute onlooker who is capable of interpreting significant historical 

correlations.  Ricoeur calls Mannheim's move here the "desperate attempt" to 

reconstruct "the Hegelian Spirit in an empirical system" (Ricoeur 1986, 167-168.)   
 
Perhaps the problem of Mannheim's paradox lies in its epistemological 
extension of a Marxism founded upon the contrast between ideology and 
science.  If the basis of sociopolitical thought is grounded elsewhere, 
perhaps we can extricate ourselves from this paradox. . . [by returning] to 
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the more fundamental opposition between ideology and real social life, 
between ideology and praxis (Ricoeur 1986, 9.) 

 Mannheim's paradox is the same paradox that engulfs Thomas Kuhn's 

narrative account of the paradigm shifts in the sciences and that relativizes the 

liberationist claims of the social contructionist critiques of the sciences.  The 

distortions of science as ideology require a notion of the process by which real 

life can be rendered as a distortion.   
 
We must integrate the concept of ideology as distortion into a framework 
that recognizes the symbolic structure of social life.  Unless social life has 
a symbolic structure, there is no way to understand how we live, do things, 
and project these activities in ideas, no way to understand how real life 
can become an idea or how real life can produce illusion; these would all 
be simply mystical and incomprehensible events.  This symbolic structure 
can be perverted, precisely by class interest and so on as Marx has 
shown, but if there were not a symbolic function already at work in the 
most primitive kind of action, I could not understand, for my part, how 
reality could produce shadows of this kind (Ricoeur 1986, 8.) 

 At this point, Ricoeur takes his motivational model for base-superstructure 

interactions and his fundamental anthropology of symbolism to Max Weber and 

Clifford Geertz for further illumination.  From Weber, Ricoeur extends the notion 

of Herrschaft,  meaning authority or domination, and his notion of the motivational 

model of belief in the legitimacy of a system of authority.  Ricoeur extends 

Weber's analysis to argue that "ideology occurs in the gap between a system of 

authority's claim to legitimacy and our response in terms of belief."  A gap exists 

between the governing body and the rest of society based on both the power of 

leadership and the power to enforce order by violence.   
 
Ideology enters here because no system of leadership, even the most 
brutal, rules only by force, by domination.  Every system of leadership 
summons not only our physical submission but also our consent and 
cooperation. . .  It is ideology's role to legitimate this authority. . . [because] 
no absolutely rational system of legitimation exists (Ricoeur 1986, 13.) 
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 The claim of authority to legitimacy is always in excess of the citizenry's 

belief in that legitimacy.  This tension and discrepancy between the claim of and 

belief in the legitimacy is for Ricoeur the real source of what Marx called surplus-

value.  Ricoeur writes that "Surplus-value is not necessarily intrinsic to the 

structure of production, but it is necessary to the structure of power" (Ricoeur 

1986, 14.)  
 
The problem of the legitimation of authority places us at the turning point 
between a neutral concept of integration and a political concept of 
distortion.  The degradation, the alteration, the diseases of ideology may 
originate in our relation to the existing system of authority in our society.  
Ideology moves beyond mere integration to distortion and pathology as it 
tries to bridge the tension between authority and domination.  Ideology 
tries to secure integration between legitimacy claim and belief, but it does 
so by justifying the existing system of authority as it is.  Weber's analysis 
of the legitimation of authority reveals a third, mediating role for ideology.  
The legitimation function of ideology is the connecting link between the 
Marxist concept of ideology as distortion and the integrative concept of 
ideology found in Geertz (Ricoeur 1986, 14.) 

 Ricoeur, at this point, has developed a three stage conceptual typology of 

ideology.  Stage one is the distortive function of ideology as presented in 

Marxism and in polemical discourse.  Stage two, which he develops with the help 

of Max Weber, is ideology as an attempt to legitimate systems of social power 

arising from an inevitable discrepancy or gap between the claim to  and belief in  

that legitimacy.  Ricoeur writes that: 
 
The attitude of analysis at this second stage was not suspicion but the 
value-free attitude of the sociologist.  Further, the conceptual framework 
was not causality but motivation, and we spoke of this framework not in 
terms of structures and forces but in terms of the ideal types of the 
authority's claims (Ricoeur 1986, 254.) 

 The third stage of ideology is its integrative function, molding individuals 

as part of a social group or citizenry.  Ricoeur explores this last stage of the 
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function of ideology with the help of Clifford Geertz's classic, The Interpretation of 

Culture  (1973).  To understand how ideology performs this integrative function, 

Geertz transposes cultural anthropology into the realm of ideology. 

 Geertz has a semiotic concept of culture, "believing, with Max Weber, that 

man  is an animal suspended in webs of significance he himself has spun" 

(Geertz 1973, 5.)  Cultures, as "webs of significance," must  necessarily be 

interpreted  as one would read a text.  As Ricoeur explicates above under the 

terminology of prejudgement, for Geertz as well, we always begin with our own 

constructs of signification.  "What we [anthropologists] call our data," writes 

Geertz, "are really our own constructions of other people's constructions of what 

they and their compatriots are up to. . ." (Geertz 1973, 9.) 

 Geertz is particularly interesting for Ricoeur's discussion on ideology, 

because he moves the discussion of ideology away from the sociological 

question of what determines ideology (some kind of depth causal relationship to 

a base) to how ideology functions in general.  Geertz looks at ideology as a 

cultural system, as a religious and symbolically-mediated formation of human 

identity.  The question for Geertz and Ricoeur is how do these symbols function 

within human identity and society.  Geertz tries to address the problem of the 

function of ideology by introducing the framework of rhetoric.  To understand how 

ideology functions, we need to study elements of style: the how of symbols, 

metaphors, ironies, analogies, ambiguities, paradoxes, hyperboles, and 

emplotments.  An ideology, like religion, functions within culture as a model of  

the society.  Thus, as Marx pointed out in his critique of religion and of ideology, 

an ideology or religion of any particular society reflects deep structures within that 

society (and we might then argue about what those structures are.)  Geertz goes 

on to note, however, that ideology and religion are also powerful motivational 
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forces as models for  the way society should be preserved or reformed in the 

future.  This dual character, model-of  and model-for, offers a bridge between 

reality and possibility.   

 What religion and ideology and culture have in common in Geertz's 

semiotic anthropology is that they are all symbol-systems.  Perception, then, 

whether it is within one's own cultural framework or in trying to understand the 

cultural framework of another, always involves a projecting of templates, patterns 

and models through which we organize perception.  Reminiscent of our earlier 

discussion on metaphor, Ricoeur concludes from Geertz that: 
 
Just as models in scientific language allow us to see how things look, 
allow us to see things as  this or that, in the same way our social 
templates articulate our social roles, articulate our position in society as  
this or that . . . In the same way that our experience of the natural world 
requires a mapping, a mapping is also necessary for our experience of 
social reality (Ricoeur 1986, 11-12.)   

 This process of mapping and modeling is not simply ostensive in its 

attempt to refer to an existing "reality," but it is also profoundly motivational in its 

capacity to structure and organize "reality" in a particular way of "seeing."  The 

"seeing" in religion and ideology and science may be obvious in the eye of the 

beholder, but invisible to those who have not adopted the same model of   and 

model for  "reality."  Description and prescription are inextricably and dialectically 

related.  There is no simple boundary between the "is" of science and the "ought" 

of society.  At this point in our parallel discussion of the biophysical sciences, the 

distinction between the culture and content of science collapses.  For this reason, 

I introduced the culture/content model of the sciences in chapter two as only a 

heuristic model, a temporary resting place en route to a social-biophysical 

hermeneutics of science and nature. 
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 At this stage three in Ricoeur's discussion of ideology, however, we are no 

longer considering ideology as distortion or an attempt to fill a gap in a system of 

authority and legitimacy, but as a profoundly positive, integrative formation that 

inculcates our sense of an ordered universe and an ordered society.  The general 

sense of meaning that we gain through our culture helps to make life more 

endurable and rewarding, on an existential level, and gives us our very language 

and thoughts, on a hermeneutical level.   

 So for Ricoeur as for Geertz, ideology is synonymous with culture and 

religion.  The symbolic structure of ideology and culture is a necessary 

precondition to the possibility of its becoming distorted.  An ideology or culture 

becomes distortive of real social life "when the integrative function becomes 

frozen . . . When schematization and rationalization prevail" (Ricoeur 1986, 266.)  

Utopia is what unfreezes ideology, by challenging the what-is  of a social tradition 

from a hypothetical perspective outside of that tradition, thus paving the way to 

what-could-be  andwhat-should-be.  Ricoeur turns to utopia as the counterpart to 

ideology that gives rise to social imagination and social evolution. 
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10. Utopia and Social Imagination 

 Ricoeur develops a three stage analysis of the function of utopia that 

corresponds to the three stages of ideology.  His analysis moves similarly from a 

negative critique of utopia, as pathological and escapist, to a positive function of 

utopia, as productive expression of social imagination that unfreezes distortive 

ideology and makes possible social evolution. 

 Marxists and others have been critical of utopic thought as escapist.  

Ricoeur see in Mannheim's discussion of utopia, however, a possible way out of 

a viciously circular notion inherent in the self-referential nature of ideology.  

Mannheim notes that utopia not only shares with ideology a noncongruence with 

reality, but that utopia offers a perspective critical of the given reality, thus 

exposing the gap between what is  and an ideal of what should be.  Utopia, in 

challenging the existing order, is always a projection into possible futures; 

whereas, ideology, in legitimating the existing order, is directed toward 

perpetuating the past.  Utopia tends to be the tool of social groups seeking 

ascendancy; while ideology tends to be the tool of dominant groups seeking to 

assuage their own sense of failing and justify the inadequacy of the status quo.   

 Ideology and utopia are about power.  "If . . . ideology is the surplus-value 

added to the lack of belief in authority," writes Ricoeur, "utopia is what unmasks 

this surplus-value" (Ricoeur 1986, 298.)  Utopia then also has a constitutive role 

in helping us radically rethink the nature of our society.  It is an exteriorization, a 

productive distanciation to use Ricoeur's hermeneutical terminology, that opens 

up the possibility of a new reading of society and a contestation for power.  

Utopia is to ideology, what a Kuhnian paradigm shift is to "normal science" and 

what distanciation is to prejudgement.  In the social realm, utopic vision provides 

powerful insights and motivations for a different "reality."   
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. . . [T]he judgment on an ideology is always the judgment from a utopia.  
This is my conviction: the only way to get out of the circularity in which 
ideology engulfs us is to assume a utopia, declare it, and judge an 
ideology on this basis.  Because the absolute onlooker is impossible, then 
it is someone within the process itself who takes the responsibility for 
judgment.  It may also be more modest to say that the judgment is always 
a point of view -- a polemical point of view though one which claims to 
assume a better future for humanity-- and a point of view which declares 
itself as such.  It is to the extent finally that the correlation ideology-utopia 
replaces the impossible correlation ideology-science that a certain solution 
to the problem of judgment may be found, a solution, I should add, itself 
congruent with the claim that no point of view exists outside the game.  
Therefore, if there can be no transcendent onlooker, then a practical 
concept is what must be assumed (Ricoeur 1986, 172-173.) 

 Ricoeur's three stages in the function of utopia and ideology are 

summarized schematically below: 

Schematic #3 
The Correlation of Ideology and Utopia 

 Ideology Utopia 
1) Ideology as distortion of real social 

life 
 

1) Utopia as escapist, pathological 
inability to deal with real social life 

 
2) Ideology as legitimation of status 

quo to fill the gap between the claims 
for  and belief in  the legitimacy of a 
system of power 

 

2) Utopia as challenge to authority and 
power in an attempt to unmask the 
gap in the surplus-value of meaning  
claimed by ideology 

3) Ideology as positive and necessary 
integration of individuals within 
cultural groupings 

 

3) Utopia as social imagination  that 
opens up the possibility of a critique 
of ideology from "nowhere," which 
turns the hermeneutical circle into a 
dynamic spiral 

 

 

 In the same way that a memorable metaphor shatters our previous 

structure of language and teaches new realities, an effective utopia shatters our 

understanding of existing social structures.  It is not incidental that Francis 
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Bacon's scientific utopia, The New Atlantis  (1627), stood at the moment of 

ascendancy of the modern scientific worldview over the medieval religious 

worldview.127  Similarly, we might trace other social movements in history by the 

effectivity of their utopic challenges to ideologically frozen status quos.  The 

centrality of utopia in Ricoeur's presentation is that it turns social history into a 

dynamic, evolving process, and not simply variations on the same themes.  

History, like language, develops through the intervention of the mystery of 

imagination, utopic and metaphoric.  Because reality is at some irreducible level 

symbolic in its very constitution, imagination and interpretation are how humans 

interact with both their social and natural environments.  Ricoeur notes that 
 
On the one hand, imagination may function to preserve an order.  In this 
case the function of the imagination is to stage a process of identification 
that mirrors the order.  Imagination has the appearance here of a picture.  
On the other hand, though, imagination may have a disruptive function; it 
may work as a breakthrough.  Its image in this case is productive, an 
imagining of something else, the elsewhere.  In each of its three roles, 
ideology represents the first kind of imagination; it has a function of 
preservation, of conservation.  Utopia, in contrast, represents the second 
kind of imagination; it is always the glance from nowhere (Ricoeur 1986, 
265-266.) 

 To utopia, as to metaphoric innovation, Ricoeur grants a kind of 

ontological priority.  In this movement of imagination from "nowhere," we first 

evolve a language and give rise to social evolution.  Utopia functions both as 

"intellectual midwifery" and  as "political educator," and thus moves and 

motivates social and intellectual change (Ricoeur 1986, 289.)   

 Because the hermeneutical circle includes the possibility of critique 

through metaphoric innovation, productive distanciation, and utopic challenges, it 

                                            
127 Ricoeur (1986) discusses Bacon's New Atlantis  briefly (288-289.)  For a more 
thorough examination of the New Atlantis utopia, see Merchant (1980, 164-191.) 
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is not a tightly closed circle, but an evolving process.  Critical questions remain: 

How do we enter the hermeneutical process?  What critical theories do we 

employ in our interpretative strategies?  What traditional values and structures, in 

language as in society, do we affirm as good or seek to shatter as distortion or 

dysfunction?   

 There are no fixed and final answers to these questions for Ricoeur.  What 

we have is our belongingness in evolving semiotic cultures that have semantic 

orientations towards meanings and references in real life.  If we seek to preserve 

or change those cultures, we do so within a totally practical framework and not 

from a theoretical position outside of our historical, cultural givenness.  Ricoeur 

writes "that we are always caught in this oscillation between ideology and utopia. 

. . we must try to cure the illness of utopia by what is wholesome in ideology -- by 

its element of identity, which is once more a fundamental function of life -- and try 

to cure the rigidity, the petrification, of ideologies by the utopian element."  This is 

the dialectic of ideology and utopia. 
 
It is too simple a response, though, to say that we must keep the dialectic 
running.  My more ultimate answer is that we must let ourselves be drawn 
into the circle and then must try to make the circle a spiral.  We cannot 
eliminate from a social ethics the element of risk.  We wager on a certain 
set of values and then try to be consistent with them; verification is 
therefore a question of our whole life.  No one can escape this.  Anyone 
who claims to proceed in a value-free way will find nothing. (Ricoeur 1986, 
312.) 

 This pragmatic formulation does not free us from "the danger of being 

totally captured by whatever ideology it is that orients us."  Perhaps, Ricoeur 

argues, if we can cultivate a broadness of view, we can defend against the 

narrowness of a captivating ideology.  This very suspicion of committed belief 
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systems, however, becomes itself a kind of ideological narrowness peculiar to 

our Western European scientific culture.  
 
This process of suspicion which started several centuries ago has already 
changed us.  We are more cautious about our beliefs, sometimes even to 
the point of lacking courage; we profess to be only critical and not 
committed.  I would say that people are now more paralyzed than blind 
(Ricoeur 1986, 313.)128 

 The sciences have accumulated facts upon facts, studies upon studies, 

that point to a clear and present danger on a global scale, but humans remain 

unable to act, not merely at the global level, but often in our personal lives.  This 

gap between knowledge and action is perhaps the most vexing aspect of our 

environmental dilemma.  It seems unlikely that a "dispassionate" and "rational" 

study of the relevant literature on global biological, chemical, and economic 

systems, would produce the motivation to change our actual behavior.   

 Ricoeur's correlation of ideology and utopia would suggest that it is 

precisely in the realm of utopic envisionment that motivational power for change 

is liberated.  This summary of Ricoeur's analysis of utopia and ideology provides 

a  framework for considering Swimme and Berry's text.  The Universe Story  is a 

kind of utopic work that seeks to shatter the modern scientific ideology which 

claims that we live in a value-neutral universe.  It arises out of a committed moral, 

political, economic, and environmental critique of the technocratic pattern of 

human habitation of the Earth in the late part of the twentieth century.  It 

envisions a better future in which humanity harmonizes its dwelling within the 

limitations of natural processes of the Earth, even as it expands humanity's 

sense of identity and community through the conscious celebration of the 

                                            
128 Sharon Welsh (1990) also makes this element of partiality and risk a central 
theme in A Feminist Ethic of Risk. 
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unfolding universe and ourselves.  Ricoeur can help us to contextualize Swimme 

and Berry within the dialectic of ideology and utopia.  Their book aspires to move 

humanity from the Cenozoic Age to the Ecozoic Age129, in itself an aspiration as 

ambitious as Bacon's New Atlantis .  The verification of their analyses and their 

prognoses is a wager that we make with our whole life and with many other life 

manifestations of our planet as well. 

 

11. Narrative Structure of History and Fiction 

 In looking at Swimme and Berry's The Universe Story,  we see a mixture 

of fiction and non-fiction, of ostensive and non-ostensive representations within a 

unifying narrative.  They are self-confessed story-tellers, and yet their script is 

taken from a compendium of the modern scientific cosmology.  In our final, 

glimpse at Ricoeur, I will develop the primacy of narrative and emplotment in 

history and fiction, as a way of trying to link the fictitious and historical elements 

in The Universe Story.   

 Ricoeur's most recent scholarship has dealt with the function of narrative, 

with particular concern for how narrative structures function in both fiction and 

history.  Narrative structures are how humans "mark, organize, and clarify 

temporal experience" (Ricoeur 1991, 3.)  It is by examining the relationship 

between the temporal character of human belongingness  and the function of 

narrative to organize and structure this temporal belongingness, that Ricoeur is 

                                            
129 The Cenozoic Era is a term used in paleontology to designate the last 67 
million year period in evolution since the mass extinction of the dinosaurs.  The 
Ecozoic era is a term that Berry and Swimme coin to refer to what they hope will 
be a new evolutionary stage in which humans and the entire Earth community of 
beings dwell together in a mutually enhancing manner.  See the next chapter for 
an extensive discussion of Berry and Swimme's work. 
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able to offer a theoretical and practical link between fiction and history.  His basic 

hypothesis is that: 
 
. . . the common feature of human experience, that which is marked, 
organized, and clarified by the act of storytelling in all its forms, is its 
temporal character.  Everything that is  recounted occurs in time, takes 
time, unfolds temporally; and what unfolds can be recounted. . .  By 
treating the temporal quality of experience as the common reference of 
both history and fiction, I make of fiction, history, and time one single 
problem (Ricoeur 1991, 2.) 

 No action, no event, in human experience, can be taken in and of itself to 

constitute a beginning, middle, or end to a series of actions and events.  I extend 

this observation by Ricoeur into the biophysical sciences as well.  No phenomena 

in nature can be taken in and of itself to constitute a beginning, middle, or end to 

a series of events that are causally related.  To organize, demarcate, and clarify 

phenomena in the biophysical sciences, as in fiction and history, is to emplot 

nature and ourselves.  Thus to posit a series of actions with a meaningful 

relationship is to "tell a story," as Swimme and Berry do self-consciously and self-

critically.  The sciences and philosophy of science also tell stories, but they do so 

too often within a fundamentalist literalism, that freezes interpretation and 

imagination and that thus prevents a self-critical exploration of the multiple and 

layered causal and constitutive relationships within their intersubjective systems.  

No action or event exists in and of itself, except within a narrative structure to 

inaugurate a story, instigate mystery, bend fortune, and conclude and clarify an 

unraveling of events (Ricoeur 1991, 3.)  Emplotment is what gives intelligibility to 

a text and to life. 
 
[T]he plot is the set of combinations by which events are made into  a 
story or -- correlatively -- a story is made out of events.  The plot mediates 
between the event and the story.  This means that nothing is an event 
unless it contributes to the progress of a story.  An event is not only an 
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occurrence, something that happens, but a narrative component. . . the 
plot is the intelligible unit that holds together circumstances, ends and 
means, initiatives and unwanted consequences. . . the act of 'taking 
together'-- of com-posing -- those ingredients of human action which, in 
ordinary experience, remain dissimilar and discordant (Ricoeur 1991, 4.) 

 The ability to follow a story is a sophisticated form of intellectual and moral 

understanding.130  Abstract thinking in mathematics, formal logic, science, and 

philosophy can be thought of productively as particular genres of story-telling.  

There is inevitably a filtering and selection of the relevant data from a potentially 

infinite field of events, which data are then represented in a linguistic system 

particular to a given field of science and then emploted as a meaningful series of 

events.131   

 Critics will object that there is a profound difference between history and 

fiction, and by my insertion also between the sciences and fiction.  History takes 

reality and temporality seriously by offering evidence for their "stories."  Fiction, 

on the other hand, is imaginative in its suspension of reality and temporality.  

Fiction offers a different kind of "evidence" for it's story in a way that plays with 

the real temporality of events to create a "better" than "real" vision of reality.  

                                            
130 That story-telling is a form of moral understanding may come as strange to 
those used to abstract propositional or scientific discourse about ethics.  Paul 
Vitz (1990) argues in "The Use of Stories in Moral Development" that stories are 
our primary source for learinging  empathy (Hoffman), caring and commitment 
(Gilligan), interpersonal interaction (Haan), and personal character and 
personality (Coles; Hogan; Staub; Rusthton.)  Narrative thinking is especially 
conducive to promoting moral development.  See the conclusion of this 
dissertation for a discussion of story-telling and moral development. 
131 The use of "events" as somehow ontologically constitutive in opposition to a 
matter-location ontology is reminisent of A.N. Whitehead in Process and Reality 
[1929] 1978.  In his follow-up book, Adventures of ideas [1933] 1967, Whitehead 
adopts an explicitly narrative approach by offering a history of consciousness.  
Whiteheadean themes will return in the discussion of Swimme and Berry.  See 
chapter four, section three of this dissertation for a further discussion of 
Whitehead. 
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Ricoeur acknowledges this asymmetry in his discussion of the relationship 

between history and fiction.  I will recount his discussion below, noting that 

history in my reading of Ricoeur, is paradigmatic of human realistic renderings of 

all phenomena, not merely the past history of human actions, but also of physical 

and biological phenomena. 

 Modern historiography has attempted to model itself on the biophysical 

sciences by forsaking the ancient form of chronicling, seeing it as blatantly 

narrative and ideologically distortive in order to discover general laws of history 

with description of the initial conditions that could account for patterns in historical 

processes (e.g. Fogel and Elton, 1983.)  The narrative aspects of previous 

history were seen as distortive of an accurate recounting of the past.  Rather, by 

using the tools of historical explanation borrowed from the social sciences -- 

demographics, economics, sociology, linguistics, etc. -- the scientifically-minded 

historian can discover historical laws which guide the particular unfolding of 

events, doing so free of the excessive subjectivity of narrative renderings of 

history. 

 Ricoeur notes that these scientifically-minded historians "fail to see that 

these laws take on a historical meaning to the extent that they are grafted onto a 

prior narrative organization that has already characterized events as contributing 

to the development of a plot."  Ricoeur criticizes this brand of historiography for 

presenting narrative history as simply a subjective distortion of reality: 
 
A naive notion of narrative, considered as a disconnected series of events, 
is always to be found behind the critique of the narrative character of 
history.  Its episodic character alone is seen, while its configurational 
character, which is the basis of its intelligibility, is forgotten.  At the same 
time the distance introduced by narrative between itself and lived 
experience is overlooked.  Between living and recounting, a gap -- 
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however small it may be -- is opened up.  Life is lived, history is recounted 
(Ricoeur 1991, 5.) 

 This gap between the lived and the recounted functions like the gap 

between event and meaning in discourse, as a productive possibility for 

distanciation.  This gap, however, also precludes a transparent reading of history.  

This lack of a simple transparent reading of history necessitates a narrative 

process in which the historian selects and organizes the subject matter into 

intelligible wholes. 
 
Ultimately, history cannot make a complete break with narrative because it 
cannot break with action, which itself implies agents, aims, circumstances, 
interactions, and results both intended and unintended.  But the plot is the 
basic narrative unity that organizes these heterogeneous ingredients into 
an intelligible totality (Ricoeur 1991, 5.) 

 This creative augmentation of raw historical data as an organized, 

intelligible whole is an imaginative rendering of a past, which is not directly 

accessible in the present-tense of the historian.  The problem is in the culture of 

science, which views imagination and images as inferior modes of knowing to 

direct, empirical perception of reality.  It is here that scientific historiography sees 

a radical break with the more fictionalized approaches of earlier histories.  

Ricoeur takes this brand of scientism to task. 
 
It is here that the worst of philosophical traditions concerning the image 
offers bitter resistance; this is the tradition that holds the image to be a 
weak perception, a shadow of reality.  The paradox of fiction is that setting 
perception aside is the condition for augmenting our vision of things 
(Ricoeur 1991, 175.) 

 Yes, there is a difference between fiction and history.  History refers to 

events that really occurred in the past.  In history there is a burden of providing 

evidence, material proof, which in fiction, the writer can disregard.  The work of 

the fiction writer, however, is not without a real reference to a real reality.  The 
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fiction must offer a different kind of evidence in order to "trick" the reader into 

"believing in" a seemingly "realer-than-life" story.  Indeed, argues Ricoeur, fiction 

is an augmentation of reality -- an imitation or mimesis  which makes reality more 

real by framing it within a narrative structure. 
 
There is no question of denying this asymmetry [between history and 
fiction].  On the contrary, it must be recognized in order to perceive the 
overlap, the figures of the chiasmus formed by the crisscrossing, 
referential modes characteristic of fiction and history: the historian 
speaking of the absent past in terms of fiction, the novelist speaking of 
what is irreal as if it had really taken place (Ricoeur 1991, 6.)  

 Ricoeur's formulation of the narrative function arising from the temporal 

character of human belongingness  allows us to recognize that fiction has a real 

reference, even as history has an imaginative, unreal component.  History and 

fiction are different literary genres, not radically different activities.  One takes the 

chronological scales seriously in its attempt to directly represent reality, the other 

plays with chronology and reality to imagistically, productively, and  indirectly 

represent reality.  Both have "reality" as their referent.   

 Both history and fiction are mediated symbol systems.  Emplotment, in this 

view, is itself a symbolic tool for indirect representation.  These symbol systems, 

the guiding metaphors and narratives, of history and fiction, are always 

productive in their capacity to render real life in certain ways.132   

                                            
132 See for instance Hayden White (1978) Tropics of Discourse, for a discussion 
of cultural criticism and history.  White argues that tropics are the actual means 
by which discourse consitutes reality.  White develops a  schematic of metaphor, 
metonymy, synecdoche, and irony which he then correlates to modes of 
emplotment  and explanation in history, fiction, social sciences, and ideology.  
According to White, historical accounts can always be present as either romance, 
comedy, tragedy, satire, or epic depending on the form of emplotment.  While 
White's discussion supports Ricoeur's understanding of emplotment as central to 
history and fiction, I find Tropics of Discourse  as problematic in its relativistic and 
reductionistic tendencies.   
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In one way or another, all symbol systems contribute to shaping reality.  
More particularly, the plots that we invent help us to shape our confused, 
formless, and in the last resort mute temporal experience (Ricoeur 1991, 
6.) 

 Thus, in  fiction we suspend our normal temporal referent to get at a 

deeper representation, a mimesis  of reality, to use Aristotle's terminology.  But 

this suspension of the "normal" referent is always a temporary move in a 

representation of real life, which is both descriptive and prescriptive in its form. 
 
This is why suspending the reference can only be an intermediary moment 
between the preunderstanding of the world of action and the 
transfiguration of daily reality brought about by the fiction itself.  Indeed, 
the models of actions elaborated by narrative fiction are models for 
redescribing the practical field in accordance with the narrative typology 
resulting from the work of the productive imagination. Because it is a 
world, the world of the text necessarily collides with the real world in order 
to "remake" it, either by confirming it or by denying it (Ricoeur 1991, 6.) 

 Story-telling is the first way that humans attempt to understand and 

negotiate a potentially infinite field of experience.  In story-telling, the narrative 

structure provides "the technique of abbreviation, articulation, and condensation 

by which the effect of iconic augmentation is obtained. . . "(Ricoeur 1991, 176.)  

This augmentation by structuring a more poignant reference independent of the 

particulars of its original inscription is what defines great works of fiction in their 

ability to break free from their originating context and continue to project new 

"worlds" across the years.  This is a kind of action or doing, not merely 

representing. 
 
To the extent that fiction operates within the limits of a mimetic activity, 
what it redescribes is action that is already there.  Redescription is still 
description. . . beyond its mimetic function, imagination, even applied to 
action, has a projective function that is part of the very dynamism of acting 
(Ricoeur 1991, 177.) 



 151 

 Ricoeur calls for a parallel approach to history that recognizes the 

augmentation of "seeing" into the past through the historical rendering of an 

interpreter. 
 
Just as narrative fiction does not lack reference, the reference proper to 
history is not unrelated to the "productive" reference of fictional narrative.  
Not that the past is unreal: but past reality is, in the strict sense of the 
word, unverifiable.  Insofar as it no longer exists, the discourse of history 
can seek to grasp it only indirectly  (Ricoeur 1991, 7.) 

 History is perhaps a more restricted literary genre than fiction.  The 

historian creates plots that the records may authorize or forbid, but that they 

never contain transparently in themselves.  History schematizes and organizes 

the records and traces into a meaningful whole.  The past presents itself as a 

limited field or matrix of interpretations.  Some emplotments of history may be 

more probable and more convincing than others, but this assessment occurs 

within the hermeneutical circle described above.  Fiction, however, also has 

restricted modes of representation.  The kinds of evidence offered in this 

narrative form must also find their authority or efficaciousness in creating 

compelling images of real life for the reader. 

 Narratives function in history, as in fiction, as models do in relation to 

metaphors in our earlier discussion.  They are both descriptive and prescriptive in 

their effect on human perception, conception, and behavior.  
 

Between what could be a logic of narrative possibilities and the empirical 
diversity of action, narrative fiction interposes its schematism of human 
action.  By thus constructing the map of action, the man  of the narrative 
produces the same reference-effect as the poet who, according to 
Aristotle, imitates reality by reinventing it mythically.  Or, to employ the 
vocabulary of models mentioned earlier, one could say that narrative is a 
procedure of redescription, in which the heuristic function proceeds from 
the narrative structure and redescription has action itself as its referent 
(Ricoeur 1991, 177.) 
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 The following schematic attempts to represent Ricoeur's understanding of 

the cenrality of narrative in history and fiction: 

 
 Ricoeur's account of the narrative structure of history and fiction within the 

problematic of temporality is both descriptive and prescriptive of how humans 

should self-critically examine the narrative "tools" we use to emplot the universe 

and our lives as intelligible and imbued with meaning.  We cannot step out of 

these evolving stories in order to tell the one true story, because we belong to 

these stories in multiple and layered ways.  There is only an imaginistic 

possibility of declaring a "nowhere" and an entry into a hermeneutical 

conversation that is constituted by our past and present, and constitutive of our 

futures. 

 

12. Extending Ricoeur into the Biophysical Sciences 

 I have tried to argue along side of developing a brief overview of Paul 

Ricoeur's philosophical hermeneutics that within scientific works, as within 

metaphors and literary works, there are surpluses of meanings that call forth 

interpretation.   Science's attempts to describe, explain and understand natural 

 The Narrative Structure of History and Fiction

FICTION HISTORY
narrative structure - emplotment

evidence evidence

REFERENCE IN  REAL LIFE

Schematic #4
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processes through theoretical models function analogously to metaphoric and 

symbolic representation.  It would appear that our biophysical worlds are in some 

way also symbolic at a depth level.  The significations of any utterance, literary or 

scientific, are never simply literal or dennotative.  Rather, there is a spectrum of 

possibilities between figurative and literal, at the extremes of which we encounter 

each other as mutually and dialectically constituted.  Ricoeur argues that in 

fiction,  there is a mimesis of reality which is a kind of improvement on or opening 

up of reality through its descriptive and formative powers.  I argue similarly for the 

sciences that there is a swing toward the invention of reality away from simply a 

"discovering."   

 This metaphoric, interpretative process can provide a coherent account of 

science, in a way that naive scientific realism and empiricism cannot.  This 

approach better accounts for the history of theoretical and observational 

enhancements in modern science as presented by Kuhn and Putnam under the 

rubric of paradigm shifts.  At the same time, this approach can coherently and 

productively engage us in a moral and political discourse about the ideological 

and utopic functions of modern science for ill or good. 

 There are numerous pieces of this collage which help us negotiate the 

difficult problems which we encountered in the conflict between scientific realism 

and social constructionism.  I believe it is possible to organize this discussion 

under the theme of indirect realism or metaphoric realism, terms which Ricoeur 

also uses.133  Nature seen as a text is closed to a direct reading by science or 

                                            
133 See also feminist philosopher Lorraine Code's use of terms like "reconstructed 
realism" or "mitigated realism," as discussed in Matthew Ally, Knowing Praxis: 
Rorty's Critique of Foundationalism, Feminist Theory of Knowledge, and the 
Variety of Epistemic Experience, Masters Thesis at Union Theological Seminary, 
March 29, 1993. 
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any other human activity.  Like a text, however, nature has a referential capacity 

to project a matrix of possible worlds.  So science as a particular mode of 

"reading" nature has the task of discerning which interpretations better fit the field 

of phenomena.  But science, like all other aspects of reading, necessarily brings 

prejudgments to the field of phenomena.  These suppositions and theoretical 

models project an order onto an entropic field of reference.134  The fusion of 

horizons between the projective capacity of nature and the projective capacity of 

science is "reality," but not in a fixed and untiary sense.  This hermeneutical 

reality is always recycling in upon itself as a model for  and model of  nature and 

society.  

 The following schematic is a representation of this biophysical 

hermeneutics: 
Schematic #5 

Indirect Realism as Theory of Science 

                                            
134 Berry and Swimme's discussion of entropy in chapter four, section three and 
four, will suggest that entropy by itself renders the form-producing powers of 
natural phenomena unintelligible.  They seek to balance the Second Law of 
Thermodynamics with the principle of autopoiesis as a necessary correlary.  
Their discussion will augment this model of indirect realism by noting not only the 
need to interpret phenomena through a projective "reading", but the projective 
capacity of phenomena to limit plausible interpretations through their own 
autopoietic form-producing powers. 
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 In the schematic, we have the paradigm of the text as nature and the 

reader as science.  Neither the text nor the reader are transparent to each other, 

but nor are they completely opaque.  There is a distance between nature and 

science, which prevents a simple intuiting of reality.  In the space of that distance 

between text and reader and between nature and science is where interpretation 

and discovery occurs.  Nature projects a real reference for itself into this space 

and science projects theorectical models into this space.  The intersections of 

these projections become particular worlds among many possible worlds.  Note 

that we are not using the term, "world views", but "worlds", to highlight that what 

we encounter in this interpretative space is "reality," and that it recycles upon 

both the reader and the text, both nature and science, to reconstitute their 

identities.  This recycling process is represented on the bottom of the chart with 

the arrows of authorship and cultural formation.  Just as texts are written by 

matrix
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readers and readers are formed by the texts that they read and the con-text of 

their cultures, so too can we postulate a dynamic between nature and society.  

Anyone who doubts that science has a capacity to reconstitute nature in a kind of 

authorship is blind to the dramatic transformation of the Earth today through 

technology.  Genetic engineering is only an extreme example of a much more 

ubiquitous trend.  Conversely, anyone who doubts that nature has a capacity to 

reconstitute science and culture need only go without water for a few days to 

discover the extent of their biophysical determinedness.   

 In this mutually constitutive projective power of the text and the reading of 

text, the possibility exists for interpretation to become frozen within self-

confirming prejudice that predetermine readings.  Frozen and fixed interpretation 

is perhaps always a sign of distortion, because the space of distanciation and the 

temporal recycling of cultural and biophysical formations creates an evolving 

dynamic field.  The dynamics of the interpretative field can never be grasped in 

toto.  Interpretation is a pragmatic decision, one of probability, not certainty.  The 

chances of success are increased if the interpretative move of the reader is seen 

as a dialogue with respect for both the differences and connections between text 

and reader, between nature and culture.  In language and in science, it is 

possible to creatively engage these differences and similarities within the space 

of distanciation to create metaphoric innovations and theoretical models that 

produce new meanings and new insights.  In society, it is also possible to 

creatively engage difference and similarity within the space of ideology as 

distortion and utopia as ideal to create new meanings and social structures.  

Because of the polysemantic character of language, science, nature, and society, 

however, it is not possible to simply segregate these fields.  Culture, nature, 

science, and language are dynamic and mutually constitutive.   
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 Finally, because the field of indirect realism is not fixed, but evolutionary, it 

is necessary to account for this temporality through a narrative structure.  In order 

to constitute a series of events as meaningful or not, there must be a narrative 

structure which defines beginning, middle, and end.  This narrative structure is 

never simply given, but arises in the dynamic of the interpretative field of 

possibility.  In fiction, as well as history and science, we discern and create 

narratives to account for the temporality of our belongingness.  Story-telling is 

how humans relate to the universe.  The question is not which stories are true, 

but which stories are better. 

 In the next chapter, we will examine a new story about the universe and 

how humans relate to it.  The story intentionally crosses the boundaries between 

myth and science, between nature and culture.  The story draws on science to 

create new metaphors and symbols.  The story is self-consciously ideological 

and utopic.  It is a story that tells itself within the framework of a dynamic cosmos 

of interpretation.  It is a story that seeks a dialogue on the basis of respect and 

mutual enhancement between nature and culture and between one culture and 

other cultures.  Thomas Berry and Brian Swimme's Universe Story  is an attempt 

to reinterpret human and natural identities in the late twentieth century at the end 

of the Cenozoic era.  By reinterpreting, they remythologize the modern scientific 

cosmology.  Within our model of indirect realism and social-biophysical 

hermeneutics, the act of telling stories is always a process of reinventing nature 

and ourselves. 
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CHAPTER FOUR 
THE UNIVERSE STORY: 

THOMAS BERRY AND BRIAN SWIMME AS 
A CASE STUDY IN THE MYTHIC REINVENTION 
OF NATURE THROUGH SCIENCE NARRATIVE 

 
 
The final benefit of this story might be to enable the human community to 
become present to the larger Earth community in a mutually enhancing 
manner.  We can hope that it will soon be finding expression not simply in 
narrative such as this but in poetry, music, and ritual throughout the entire 
range of modern culture, on a universal scale.  Such expressions will 
sensitize people to the story that every river and every star and every 
animal is telling.  The goal is not to read a book; the goal is to read the 
story taking place all around us  

 Thomas Berry and Brian Swimme 1992, 3. 

 

1. Introduction to The Universe Story 

 Brian Swimme and Thomas Berry have taken the genre of popular science 

writing in a new direction.  While many books have been penned and processed 

which seek to explicate some piece of mystery and wonder at recent discoveries 

of astrophysics, particle physics, biology, evolution, genetics, physiology, 

anthropology, history of science, etc.; none have had the vision and audacity to 

tie all these fragments together across the disciplines and advance the notion of 

a universe imbued at every level with values to which humans necessarily 

oriented themselves as an issue.135  Swimme and Berry have crossed a line in 
                                            
135 Loren Eiseley is the closest model for Swimme and Berry's work.  See his 
books The Firmament of Time (1960) New York: Atheneum; The Unexpected 
Universe (1960) New York: Harcourt Brace Jovanovich; and The Star Thrower 
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the telling of traditional popular science genre by their blending of aesthetic 

sensitivities, philosophical reflections, poetic metaphor, and ethical commitments 

throughout.   

 William Nathan Berry was born in 1914 in rural North Carolina.  He 

entered the Passionist Catholic monastic order in 1934, where he took on the 

name, Thomas, after St. Thomas Aquinas.  In 1949, he received a doctorate in 

history from Catholic University.  His dissertation (1951) was on The Historical 

Theory of Giambattista Vico.  Berry spent a year at the Catholic university in 

Peiping, China, but was forced to return after the Chinese Communist Revolution.  

From 1951 to 1954, Berry was a chaplain in the U.S. Army stationed in Germany.  

When he returned from his tour of duty, he embarked upon a career in teaching 

and scholarship that focused on the history of religion and anthropology.  A 

particular concern was with understanding and interpreting Asian religions.  Berry 

has also been a scholar of the French Jesuit mystic and paleontologist, Pierre 

Teilhard de Chardin.  Berry has been an associate professor at Seton Hall 

University, Saint John's University, Drew University, and Fordham University.  He 

currently is director of the Riverdale Center of Religious Research in the Bronx, 

New York.  Berry has authored numerous books and articles.  The Riverdale 

Papers  are a collection in twelve volumes of his essays and talks.  Berry's 

Dream of the Earth  (1988) was a best seller and received critical aclaim. 

 Brian Swimme is a mathematical cosmologist.  Swimme is Native 

American and grew up on a reservation in Washington State.  He is currently 

director of the Center for the Story of the Universe at the California Institute for 

                                                                                                                                  
(1978) New York: Times Books.  Thomas Berry calls Loren Eiseley "one of our 
most impressive thinkers on the human situation within the rhythms and the 
mystique of the earth" and "one of the finest writers in the American literary 
tradition" (Berry, 1988, 228.) 
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Integral Studies in San Francisco.  Swimme's 1984 book, The Universe is a 

Green Dragon, was dedicated to Thomas Berry.  Berry also wrote a forward to 

the book.  Similarly, Swimme wrote the forward to Berry's Dream of the Earth.  

Their co-authorship of the Universe Story  grew out of a deep friendship and 

history of collaboration. 

 A full and critical reading of the Universe Story  requires of the reader a 

basic understanding of modern science extending across fragmented disciplinary 

divisions.  While those without a strong background in college-level science 

classes, as well as philosophy and religion, might not understand the subtlety of 

their argument, this book still provides an accessible introductory text to the 

novice.  To read the one hundred eighty-two entries in their bibliography would 

itself be a kind of liberal arts education in the sciences, philosophy and religion.  

Without this background, one might not get the full depth of many condensed 

statements like the following example on quantum mechanics: 
 
In the 1970s technological capabilities were in place to allow Alain Aspect 
in France and John Clauser in the United States to put the debate to the 
empirical test.  In these and other repeatable experiments scientists 
established that it is not viable to think of a particle or an event as being 
completely determined by its particular locale.  Events taking place 
elsewhere in the universe are directly and instantaneously related to the 
physical parameters of the situation. (28.) 

 Behind these brief sentences is a long, complex, theoretical debate within 

quantum physics, about which others have written books.136   Berry and Swimme 

only begin to explicate the problems and do so with a definite theoretical bias that 

seeks to preserve a sense of mystery and awe in our view of the universe.  The 

                                            
136  Paul Davies, (1983) God and the new physics; New York: Simmon and 
Schuster.  See also an unpublished manuscript by Kimball Kramer (1993), 
Ontology and quantum mechanics: The triumph of idealism? 
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plausibility of their particular theoretical interpretation of this particular issue in 

quantum mechanics is woven into a comprehensive narrative.   

 One of the questions that we need to confront right away is whether this 

book should be viewed as a metaphysical treatise or a mythic narrative.  What 

difference might it make to our readings of their book to see it as metaphysics or 

story?  Based on the social and biophysical hermeneutic that I developed in the 

last chapter with the help of Ricoeur, I will argue that it is both metaphysical and 

narrative. 

 In the book's glossary we find fifty-five technical terms from algorithm and 

eukaryote to systems theory and weak nuclear forces.  The glossary also 

includes thirteen mythological names which are used to refer to major 

innovations in natural history.  Tiamat, a Middle Eastern divine being whose body 

was dismembered to make heaven and earth, becomes the name for the 

nameless supernova137 in whose ovens the basic elements of our solar system 

and our planet were forged.  Aries, an Egyptian divine being whose creative 

power was witnessed in lightning, thunder, and water, becomes the name for the 

first prokaryotic cellular life138 which was ignited in the oceans and atmosphere-

                                            
137 A supernova occurs when a star has spent its nuclear fuel and begins to 
implode under the force of its own gravitational attraction.  This sometimes 
creates enough energy in the superdense stellar core to ignite an enormous 
explosion, the supernova,  that then scatters the stellar matter throughout the 
region.  This stellar matter can then coallesce into new stars and sollar systems, 
but will be different in character from first generation stars by the presence of 
heavier elements that were created in the fusion furnance of the earlier star.  See 
section two and three of this chapter for a discussion of supernova. 
138 Prokaryotes are simple single cell organisim without nuclei (bacteria.)  They 
were the first forms of life on Earth and were predominant for the first 2 billion 
years of Earth evolution.  Prokaryotes still compose a large, perhaps the largest 
in numbers and species, form of life on the Earth today.  See section five of this 
chapter for a further discussion. 
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wide lightning storms of the primordial Earth.  This metaphorical naming of these 

threshold events in evolutionary narrative reminds us of Ricoeur's discussion of 

the new insights created by metaphors.  These mythic designations of new 

entities in evolution cause the reader to reflect on the god-like innovations that 

have brought us to this point across the 15 billion year time span of sequential 

developments. 

 Also in the back of the book is a timeline covering this fifteen billion year 

universe evolution and the four billion year Earth evolution right up through Homo 

Sapiens  and modern science.  This timeline becomes the basic plot structure for 

The Universe Story,  though as we will see in the unfolding story, Berry and 

Swimme jump back and forth in time and space throughout the book to draw 

analogies and explicate meanings in natural history.  For instance, in their 

chapter on the primordial Flaring Forth, their name for what is popularly called the 

"Big Bang", they discuss the phase transition which set the four particle 

interactions-forces into the fundamental architecture of the universe.  

Gravitational, electromagnetic, and the strong and weak nuclear forces went from 

an indeterminate state to a fixed state in these early moments of creation.  Berry 

and Swimme follow the implications of this phase shift in a poetic glimpse forward 

through the evolutionary plot. 
 
It was not certain where the largest stars would appear, but the upper 
limits to their sizes and intensities were already fixed.  It was not yet 
certain how many planets would come into existence, but an invisible 
ceiling for their highest mountains was already in place because the 
strengths of the interactions of the mountains' constituents were now in 
place. . . It was certainly far from obvious whether or not there would ever 
exist anything like a mammal, but the fundamental range for how high they 
could leap or how powerfully they could clamp their jaws was now set into 
the sinews of the universe. (19.) 
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 This glimpse from the part to its later manifestation is both a philosophical 

argument and a poetic tool.  Much of the richness of their prose arises from this 

crafted placement of unlike things into a common context.  The scientific culture 

has an aversion to this kind of evocative prose, not to mention a naive belief in 

the capacity of science to avoid similar logic of induction and inference. 

 Berry and Swimme also have a political, economic, and environmental 

agenda that permeates the unfolding evolutionary story and becomes explicit in 

the last chapters.  They are presenting this new  kind of natural history that links 

human history to that of the Earth and encompassing cosmos in a tentative, but 

powerful environmental ethos and philosophy that could speak clearly to the 

challenges presented by global systems dysfunctions in the late twentieth century 

of human civilization.  In labeling modern human civilizations, "the terminal phase 

of the Cenozoic" era and coining the "Ecozoic" as the coming geo-biological era 

to succeed the Cenozoic, Berry and Swimme are presenting both a distopic 

critique of and a utopic vision for human habitation of the Earth (241-243.) 

 In the following eleven sections, I begin in section two which follows by 

retelling in brief the basic outline of the cosmic evolution of the universe from the 

originating Flaring Forth to the formation of our solar system and planet.  In 

section three, I will then present the philosophical implications or values that 

Swimme and Berry draw from these stages in evolution of the cosmos.  One of 

the implications that Swimme and Berry draw from the cosmic evolution story in 

parallel to later Earth and human evolution is that the same basic patterns 

operate at all levels of the universe.  Early in their narrative, with supernovas and 

entropy as primary examples, they take on the problem of violence, destruction, 

and evil.  So following their lead in section four, I too will turn to this critical 

problem of violence in both nonhuman and human manifestations.  In section 
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five, I will recount briefly the evolution of life on Earth and follow in section six 

with a review of the philosophical implications or values that the authors infer 

from this natural history.  In section seven, I will take up human origins and 

cultural evolution.  The quality of human history is different, but parallel to the 

evolution of other physical and life forms.  The difference is in the cultural 

encoding of change in humans and the greater realm of subjectivity.  In section 

eight I will examine Berry and Swimme's presentation of modern science as both 

revelation and distortion.  In section nine, I will look at Berry and Swimme's utopic 

vision, using Ricoeur's explication of the role of utopia in the critique of ideology, 

in their presentation of the Ecozoic era as a response to contemporary ecological 

and economic collapse. In section ten, I will examine Berry and Swimme's 

understanding of the sciences, and the human-nature relationship in general, as 

multivalent interpretative problems, again drawing parallels to Ricoeur's 

interpretation theory.   

 While scientific empiricists and positivists may continue to reject this 

overtly value-laden treatment of the modern scientific cosmology as ungrounded 

in "objective" truth, I am arguing through Kuhn and Putnam that this approach to 

cosmology is more "rational" and "analytical" than the positivistic reading.  I am 

also arguing through social critics of the sciences that this approach is more 

progressive and self-critical of the social-political history of the sciences.  And I 

am arguing through Ricoeur that this approach better accounts for the multivalent 

interpretative problems that humans inescapably confront in semiotic-symbolic 

mediations of realities, scientific or otherwise.  Having said all this, I will raise in 

chapter five possible constructive criticisms of Berry and Swimme's project with 

the help of the socialist feminist reflections of Donna Haraway, who more 

radically grounds all human knowledges within bio-socio-economic realities and 



 165 

hermeneutical dynamics.  Haraway will help in reassessing the biophysical 

hermeneutics that I have developed for this project with the help of Paul Ricoeur. 

 

2. The Cosmic Evolution Story 

 In the last few decades, by monitoring radiation from distant galaxies and 

noting the Doppler Effect in the shifting bands of the electromagnetic spectrum, 

astrophysicists have been able to confirm what Albert Einstein refused to believe, 

even though his mathematical calculations said it should be so, that the universe 

is expanding.  Further, if we vector the velocity and distances of these galaxies 

far and near back over time, they all converge at one moment and one place in 

space-time.  In a strange twist on the Medieval European debate about whether 

the Earth was the center of the universe, we have arrived five hundred years later 

to the realization that though the Earth is not the center of this solar system, it is 

indeed the center of the universe.  Theoretically, the same observations taken 

from other space-time coordinates in the universe would reveal that they too 

were the centers of this expanding universe.  Like Indra's Net in the 

AvatamsakaSutra, each space-time position contains all others.139 

 Beyond the most distant galaxies, travelling at the speed of light for some 

15 billion years to arrive here today, is a diffuse source of radiation.  This 

background radiation, the oldest source of electromagnetic activity known, is how 

astrophysicists and cosmologists date the age of the universe and becomes one 

of the clues used to construct theoretical models for the early moments in the 

                                            
139 This analogy to Indra's Net is taken frm Fritjof Capra [1975]1983, The Tao of 
Physics, New York: Bantam, 278-279, in which even the smallest grain of sand 
contains infiinite Buddhas. 
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evolution of the universe.  The story, as Berry and Swimme will tell us, goes 

something like this: 

 Fifteen billion years ago in the primordial Flaring Forth, space-time and 

energy-matter arose out of the great void of nothingness.  The theory, known as 

the "Big Bang Theory", has been renamed by Swimme and Berry.  Indeed, they 

do not even mention the words "Big Bang" in their book.  The designation of "Big 

Bang" to refer to the "Flaring Forth" may go down in history as one of the most 

misguided namings of science.  Indeed, there has been a recent public 

competition to solicit suggestions for renaming the "Big Bang," because it tends 

to trivialize what is a supreme moment of mystery and power in which all beings 

trace their originating reality through its negative androcentric, adolescent 

connotations.140 

 In that originating moment, the "law" of expansion was fixed, everything 

else was in a state of radical indeterminacy.  In this rate of spatial emergence, we 

discover "a primordial elegance."  If the expansion was slightly slower, the 

universe would have been drawn back in on itself and collapsed.  If the rate of 

emergence was slightly faster, the universe would have fallen apart into a 

dispersal that would have retarded the later formations of atoms and galaxies.  

This "stunning elegance" displayed by the universe becomes a recurrent theme 

for Berry and Swimme in the telling of this story, as they seek to evoke in their 

readers a sense of reverential awe and wonder at the improbable beneficence of 

the emerging cosmos (18-19.) 

 The next stage in the cosmic evolution comes "when the freely symmetric 

interactions hardened into a structure."  In a moment of mystery and elegance, 

                                            
140 As mentioned on National Public Radio's "Talk of the Nation: Science Friday" 
broadcast in October 1993. 
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the Flaring Forth experiences a "phase transition," in which the interactions of 

sub-atomic particles go from an indeterminate, random, and freely un-formed 

state to a state now fixed within the particular intensities of the four fundamental 

forces -- gravitational, electromagnetic, and the weak and strong nuclear 

interactions.  Berry and Swimme point out that these four forces could 

theoretically have been different in number and intensity.  It is better perhaps to 

refer to these forces not as "laws," but as "habits."  These interactions were not 

imposed by decree or legislation from outside, but evolved internally and 

emerged in their final form through the radical experimentation of the previous 

era.  Having thus established themselves, the four forces become the structure 

upon which all else evolves (19.)  The uniformity of these habits of interaction on 

a universal horizon are punctured only in the later evolution of astrophysical 

phenomena of black holes.  These "singularities," as exceptions to the rules, 

show that what are conventionally called "fundamental laws of nature" might 

better be referred to as "fundamental habits of behavior."  In these habits of 

behavior, Berry and Swimme seek already to trace the outlines of a fecund and 

beneficent cosmos: 
 
The integral nature of the universe is revealed in its actions.  The universe 
as it expands itself and establishes its basic coherence reveals the 
elegance of activity necessary to hold open all the immensely complex 
possibilities of its future blossoming (19.) 

 With the formation of the four nuclear forces and the rate of spatial 

expansion, it was now possible for sub-atomic particles to emerge.  Quarks, 

muons, electrons, protons, photons, neutrons, along with their corresponding 

antiparticles, now appear for the first time.  These concentrations of energy would 

appear briefly, interact, and disappear "into that same night that had given them 

forth, into nonexistence, absorbed back into that abyss, that originating and 
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annihilating power that is the marrow of the universe" (20.)  The language here is 

of "evanescent beings," "cascades," "shimmering," "sparkling," and "flickering 

creativity" to evoke our senses and imaginations to grasp "an event whose 

dimensions break outside all the experiences humans have had in two million 

years of existence" (20-21.)   

 In these moments, less than a single second of our time, the universe had 

been through millions of transformations, the second major structural change in 

the expanding universe occurred.  "The kaleidoscopic sparkling between 

existence and nonexistence," write Berry and Swimme, "was coming to an end."  

The spatial emergence had expanded to the point where the energy of  photons 

could no longer evoke new particles.  As matter and antimatter particles collided, 

gave forth photons, and disappeared, the resulting photon no longer brought forth 

new particles.  The freed photons become the background radiation of the 

universe that we now record 15 billion years later, while the particles disappear in 

a "mass annihilation" that leaves only one billionth of the original matter of the 

cosmos intact (21.)  What is left of the matter of the primordial universe, "this tiny 

sliver," managed to "slide through this eye of the needle near the beginning of 

time and thus entered a new state of being" (21.)  Subatomic particles would no 

longer cascade into existence and then disappear; they could now maintain a 

lasting identity.  "Henceforth," write Swimme and Berry, "instead of having its 

existence vanish with any interaction, a particle could persist and could even 

enter enduring relationships" (22.)  Thus, at the end of the second macrophase 

transition of the universe, existence had achieved a lasting identity in which 

subatomic beings could interact and persist; protons could join with other protons 

and neutrons, though we still do not have the structure of simple atoms.   
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 Simple atoms arose in the third macrophase transition of the universe that 

occurred several hundred thousand years into the expansion and cooling of the 

universe.  What had been impossible in the intense energy of the early universe, 

suddenly became "the predominant mode of reality," as protons entered into a 

new bonded relationship with previously freely interacting electrons.  The first 

atoms of hydrogen and helium were thus formed in an instantaneous phase shift 

throughout the cosmos. Hydrogen, the simplest atom, consists of one proton and 

one electron.  The unique accomplishment of hydrogen and helium is that they 

become transparent to photons.  Previously, the photons would crash into 

electrons and other particles, thereby demolishing them and giving birth to new 

particles and new photons.  "But with the birth of the primordial atom," write 

Swimme and Berry, "all the photons shot off forever in whatever direction they 

happened to be traveling the moment before. . ."(33.)  Suddenly, the pressure 

that photons had exerted disappeared and the cosmos could settle into a more 

structured state of the hydrogen and helium.  In a flash, the universe went dark. 
 
Hydrogen is not inert, dead, or passive matter.  Rather, each hydrogen 
atom seethes with its own particular energies, instant by instant.  The 
hydrogen atom is an accomplishment requiring constant communicative 
action among its constituent parts. . . Hydrogen does not enter the 
universe as a new thing in an established and fixed world; rather, 
hydrogen enters and weaves a new universe.  The emergence of the 
primordial atoms constitutes a recoding of the universe, a recoding that 
includes the order established by the elementary particles, but now a 
cosmos whose large-scale structure is newly created (32-33.) 

 The fourth major macrophase transition occurred in the universe as "a 

subtle and seemingly insignificant perturbation appeared in what would otherwise 

have been a perfectly smooth and uniform event."  A slight fluctuation in the 

density of matter-energy occurred which rippled through the clouds of hydrogen 
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and helium and caused the universe to separate and gather into billions of 

galactic clouds. 
 
Quantum fluctuations such as those taking place incessantly throughout 
the foam of space-time were not allowed to dissipate back into 
nonexistence, as is usual in our time, but were suddenly made to serve as 
the cosmic patterns for all future existence. . . these ripples gathered 
matter and energy to themselves slightly faster than the universe 
expanded (31.) 

 The galaxies at this point were large clouds of primal atoms and particles, 

but as they gathered matter and energy at their core, super-dense concentrations 

collapsed into Black Holes which "punctured the fabric of space-time" (34.)  

These Black Holes in turn set off new density waves within the galaxies that 

induce the galactic clouds to fragment and collapse into millions of stars.  In this 

formation of stars, hydrogen is again an actor in the evolutionary structuring of 

the cosmos.  Hydrogen acts in its many manifestations in the present and 

backward glance of our natural histories; and it acts decisively as well in the 

innate spontaneities or quantum tendencies of each individual atom upon which 

the galaxies and stars were structured: 
 
Though the quantum tendencies and the density waves are invisible, each 
acts upon the other as the wave passes through the cloud.  To say that 
the quantum tendencies of the hydrogen are influenced by the density 
waves passing through the cloud, and that this shock wave initiates the 
clouds implosion, is to describe an event using the univocal language of 
physics.  An equivalently valid if metaphorical expression might be to say 
that the hydrogen listens to voices of the galaxy and responds by creating 
stars (43.) 

 We find ourselves today, a component of the Milky Way galaxy, reflecting 

on this incredible topography.  Within our home galaxy, our Earth is 28,000 light 

years from the galactic center.  Our sun is one of an estimated 100 billion stars in 

the Milky Way.  Our Milky Way galaxy is itself part of the Virgo Cluster of over a 
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thousand separate galaxies grouped in a region of the universe, in a universe 

that contains over 100 billion galaxies (35.)  The discovery of this vast space-time 

topography in the last decades of the twentieth century is an extraordinary 

knowledge which we have only begun to absorb. 

 Stars, like galaxies and hydrogen before them, arise as a unique 

innovation within the cosmic structures which in turn transform the structures of 

the cosmos.  Stars arise through the functioning of the four nuclear forces as 

imploding regions within galactic clouds gathering into diverse points.  As the 

galactic material is drawn together, the increasing friction and heat eventually 

initiates the burning of hydrogen atoms which as it transforms itself into helium 

converts matter into energy.  As the star uses up the available hydrogen it then 

turns to helium fusion, which results in the creation of carbon and other heavier 

elements within the stellar furnaces. 

 The next major transformation of the universe occurs within galaxies when 

stars have exhausted all of their nuclear fuel.  There are three basic patterns for 

these burnt-out stars.  Without the nuclear ovens burning, the gravitational 

attraction will cause the stellar material to implode into a super-dense mass of 

neutrons known as a pulsar.  If the star was big enough, the gravitational 

attraction will be so extreme that the star will collapse so completely and so 

densely that it will turn into a black hole which ruptures the space-time continuum 

in a "singularity."  The third possibility for a burnt-out star is to go supernova.  As 

the nuclear furnaces of a star exhaust themselves, the remaining matter begins 

to implode.  Neutrinos emitted by the stellar core, however, escape the 

gravitational pull of the imploding star and in the process blow off the outer layers 

of stellar matter that were forged in its fusion furnaces.  "The supernova's 

presence," writes Swimme and Berry, "dominates at the time of its explosion, for 
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its intensity outshines even a galaxy of two hundred billion stars" (49.)  As the 

explosion spreads stellar material across its galaxy, it rips apart surrounding 

stellar systems.  It is through such an incredibly violent explosion that second 

and third generation stars come into existence.  And it is only in these second 

and third generation stars that the heavier elements and molecules are present.  

These elements, found abundantly on Earth and in our solar system, are the 

building blocks for further evolutions. 
 
Any part of the primordial fireball destined to become enveloped in the 
unfolding of life or of consciousness must first pass through this supernova 
explosion, an eye of the needle in the cosmic storms (49.) 

 So it is not only poetic, but scientifically literal, to say that we are in our 

personhood, and all that we experience on this planet, are all recycled star dust.  

And remarkably, modern cosmologists have not named the great supernova star, 

now departed, whose immense death in an extraordinary explosion some five 

billion years ago, gave rise to our sun and our planet.  Berry and Swimme have 

now named this star, Tiamat, after a Middle Eastern mythological figure who was 

dismembered to create heaven and earth in an ancient cosmology.  Tiamat 

forged tungsten, copper, fluorine, silicon, magnesium and a host of other 

elements and molecules.  Tiamat created calcium, phosphorous, oxygen, sulfur, 

carbon, and nitrogen, that soon became essential components a new experiment 

in life and later consciousness.   
 
Tiamat's story-- the story of her brilliance, her creativity, her passion, her 
destruction -- is a sacred intensification of the universe journey.  In her 
story we witness a burst of glory, an amplification of the universe's beauty, 
and a dangerous and joyful release of power (61.) 

 In the wake of Tiamat's explosion, a spoke of our Milky Way galaxy's 

density arms induced the remnant cloud of elements from Tiamat to condense 
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into millions of new stars.  In one such cloud, our sun and solar system were 

formed.  The cloud that became our solar system was five million times the 

diameter of the current sun.  After several hundred thousand years of contraction, 

the stellar core was dense enough to trap its own photon and heat emissions, 

and thus heated up even more.  The core at this point was the diameter of 

Jupiter's orbit around the Sun today, but contained less than one percent of the 

total mass of the solar cloud (64.)  As the temperature in the core grew to ten 

million degrees, hydrogen began to fuse into helium with the resultant release of 

energy that was strong enough to escape the gravitational pressure of the core.  

As the stellar furnaces ignited, the vast majority of matter in the stellar cloud was 

blown away.  All that was left was a disc-shaped sub cloud circling around the 

new star.  As the disc-cloud itself contracted and fragmented over time, it gave 

birth to the planets of our solar system.  We can expect that other planetoids 

circle around other stars in this galaxy and others, but we know for certain only of 

this solar system with its nine planets -- Mercury, Venus, Earth, Mars, Jupiter, 

Saturn, Uranus, Neptune, and Pluto. 
 
Even to list these names evokes another dimension of our discussion.  
The names remind us of the history of attempts to orient humans in the 
universe. . .  [T]o evoke the name of a god -- Jupiter-- or a goddess-- 
Venus-- reminds us that in speaking of the birth of the Sun, or of Jupiter, 
or of Earth, we are dealing ultimately not just with the self-assembly of a 
ball of gas but with the deep mysteries of existence itself (65.) 

 

3. Philosophical Implications of the Cosmic Evolution Story 

 At this point in the story, I will stop to go back and develop some of the 

philosophical implications that Berry and Swimme draw from this cosmic 

evolution.  I remind my readers that though Berry and Swimme have organized 

the chapters of the book based on a sequential time-line of the modern 
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cosmology, they often shift forward and backwards in evolutionary time and scale 

to illustrate important philosophical points.  In the chapter on Supernovas, for 

instance, they also discuss female spiders consuming their mates, a species of 

beetle whose off-spring consume their mother, climbing vines, oak trees, the 

breeding habits of aphids, the boreal forest, tornadoes, mollusk, primal religions, 

and human evil.  A parallel table of contents might title the chapters based on the 

metaphysical arguments embodied therein. 

 "The universe," write our authors, "is a single multiform development in 

which each event is woven together with all others in the fabric of the space-time 

continuum."  Everything is integrally related to everything else by its 

belongingness to the cosmic evolution and the originating Flaring Forth.  This 

holistic cosmological principle becomes the opportunity for much of the poetic 

reference in their writing; for instance: 
 
The vitality of a dolphin as it squiggles high in the summer sun, then, is 
directly dependent upon the elegance of the dynamics at the beginning of 
time.  We cannot regard the dolphin and the first Flaring Forth as entirely 
separate events.  The universe is a coherent whole, a seamless creative 
event.  The graceful expansion of the original body is the life blood of all 
future bodies in the universe (18.) 

 While the imagery here is metaphoric and evocative, their meaning is also 

quite literal.  Our understanding of the cosmic evolutionary process must be 

informed not only by what transpired fifteen billion years ago, but also the 

consequences that have resulted fifteen billion years later.  The contemporary 

manifestations of that evolutionary process must also be counted as relevant 

data to interpreting the past. 
 
Given the existence of mountain flowers, what is the nature of the Flaring 
Forth at the beginning of time?  Given Mozart's symphonies, what is the 
nature of the dynamics of the universe that could have led to such a 
structure?  Given the care with which a mother lark will nurture and protect 
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her young, what is the universe made of?  Given the direct influence 
humans have on the functioning of the planet, what are the long-range 
consequences human activity will have on cosmic evolution? (23.) 

 At different points in their story, Berry and Swimme tell us what I believe 

can be called "parables."  The whole book is of course an extended parable in 

that it seeks to be morally and intellectually edifying.  Each chapter in the time-

line also becomes a parable, in that it seeks to present a paradigmatic case for a 

general principle of nature.  But within these chapters, there are often illustrating 

examples that are more fully developed and extended.  One such parable 

presented in the chapter on galaxies is the discourse on carbon. 

 Carbon is an element that was originally assembled in the fusion furnaces 

of Tiamat, the supernova creator of our solar system.  Carbon, in its basic form, 

contains six protons and six neutrons in the nucleus and is orbited by a cloud of 

six electrons.  A very small portion of Tiamat's carbon creation became part of 

our solar system; and an even more infinitesimal portion of that carbon became 

part of the Earth.  Indeed, carbon forms less than a millionth of the matter of this 

planet.  "Earth obviously would not have drawn carbon into its creativity," write 

Swimme and Berry, "were it not for the special properties of carbon"  
 
Carbon is not one element among others.  Carbon's presence in the 
universe is special.  The special power comes from the nature of carbon 
itself and is related to its intrinsic powers of being. . .  To understand a 
thing one must understand what that thing is capable of doing in the 
universe.  The nature of anything is shown in the role it plays in the 
universe.  To understand something means to understand the powers it 
displays in the universe. . .  [T]o understand the nature of anything one 
can analyze it by considering that time in the past when its components 
were separate.  One can also go forward in time and examine its future 
relationships.  The significance or meaning of a thing depends in some 
sense upon the entire universe, past, present, and future (37.) 

 Berry and Swimme invite us to reflect upon the relationship between an 

oak tree and carbon.  It is possible and valid to reductionistically analyze the 
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components of the tree all the way down to carbon-based molecules and to break 

down the molecules further into carbon and other constituent elements.  But it is 

also possible and valid to inferentially, inductively consider the nature of the 

component parts to the whole phenomenon of this oak tree.  In a Taoist or Zen 

like-saying, Berry and Swimme write that "the oak tree reveals the carbon; the 

carbon reveals the oak" (38.)  This part/whole dynamic recalls our discussion of 

inference and deduction within the philosophy of science and prejudgment and 

explanation within hermeneutics. 

 In this imaginistic and evocative way, Berry and Swimme slowly build their 

case for what they coin as the Cosmogenetic Principle.  Their formulation is an 

extension of Einstein's 1931 statement of the Cosmological Principle.  Einstein's 

position was that though we have no observational data from other points in the 

universe to confirm the theories of physics other than our Earth-based data, we 

can assume as plausible that all places in the universe are alike (66.)  Einstein's 

statement of the Cosmological Principle overtly states an unverifiable assumption 

that most physicists take for granted.  It is, however, formulated within a spatially 

defined cosmos and not within an evolving, ongoing cosmos.  We have now 

learned that the universe is a "cosmogenesis" (67.)  So Swimme and Berry 

propose a Cosmogenetic Principle which "assumes that every point in the 

universe is the same as every other, and additionally that the dynamics of 

evolution are the same at every point in the universe" (66-67.) 
 
This principle does not hold that the actual structures in one locale are 
identical to the structures elsewhere in the universe.  The Cosmogenetic 
Principle simply states that the form-producing dynamics at work here are 
also at work, or are at least latent, everywhere else in the universe (67.) 

 While their paradigmatic example of Cosmogenetic Principle is the 

formation of the Sun and our solar system on a macrocosmic scale, there are 
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numerous and common examples on the human scale, from biology for instance.  

Epigenesis is the microphase complement to the Cosmogenetic Principle (67.)  

To state it on this level is to note that acorns possess a latent form-producing 

dynamic at all times and in all places, in spite of the fact that it will not always be 

realized.  The particular acorn may become winter food for a squirrel; it may 

simply rot on the forest floor as a different kind of food; it may sprout into a tree 

but be stunted or killed by disease, predation, and competition; or it may flourish 

for hundreds of years and produce hundreds of thousands of new acorns. 

 Berry and Swimme present the Cosmogenetic Principle as a corollary to 

the Second Law of Thermodynamics, which refers to the entropic dynamic of any 

closed system, including the universe as a whole, to break down into diffuse, less 

ordered states with a net loss of energy.  They illustrate these two dynamics with 

the paradigmatic story of the Sun.  The cooling and mixing of the elements from 

the supernova explosion of Tiamat is an example of entropy and the Second 

Law.  That a density wave within our spiral galaxy could induce this cloud of 

entropic debris from the supernova into forming thousands of new stars, including 

our sun, is an example of the latent form-producing dynamic expressed in the 

Cosmogenetic Principle. 
 
Thus did a reverse sequence take place.  Rather than a situation 
illustrating the Second Law's movement to an equilibrium state, we found 
the atoms moving to a highly non equilibrium condition -- an extremely hot 
region in one place that persisted throughout billions of years.  The Sun's 
powers hold it in this non equilibrium state.  If at the end, the Sun were to 
explode, and were to send streams of hot atoms out in all directions, we 
would be back to the beginning of our scenario (68-69.) 

 On this point, however, many physicists will object.  We would not be 

"back to the beginning" if the sun were to go supernova.  There would be a net-

loss of energy according to the Second Law.  The ultimate direction of the 
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universe as a closed system, according to the Second Law, is towards heat-

exhaustion, diffusion, and chaos.  The Second Law is perhaps the cornerstone of 

any cosmological argument for a universe that is ultimately happenstance and 

indifferent to humans and human values.  This vision of a meaningless cosmos is 

at the heart of modern scientific culture and its anthropocentric approach to 

nature and value.  

 Though Berry and Swimme obscure this point in their text, they finally 

state quite clearly that the Cosmogenetic Principle does not supersede the 

Second Law of Thermodynamics, but is it's complement.  They object to a one-

sided focus on entropic dynamics, which necessarily characterized the 

nineteenth century science and culture, but which need no longer dominate 

scientific culture in the twentieth century.  They hope scientists in the twenty-first 

century will become more fascinated with the latent form-producing dynamics 

manifested in our evolving cosmos.  Their bottom line, however, is that: 
 
. . . [E]ither principle taken by itself is only a partial insight into the nature 
of the universe.  To ignore either the second law or the Cosmogenetic 
Principle is to ignore the way the universe actually works (69.) 

 I will return to entropy in the next section on the problem of violence and 

destruction in what is supposed to be a beneficent universe, but for now we will 

continue with Swimme and Berry to consider the nature of Cosmogenesis.  Some 

of the examples of the form-producing dynamics in the universe are based on the 

highly improbable evolution of certain structures. 
 
. . . [I]n some sense the structures of the universe were "aimed at."  The 
structures were not entirely accidental in the sense of being the result of 
random collisions in an otherwise indifferent universe.  To get atoms in the 
universe to bounce together haphazardly to form a single molecule of 
amino acid would require more time than has existed since the beginning, 
even a hundred times more than fifteen billion years.  Yet amino acids 
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formed not only on the planet Earth, but throughout the Milky Way galaxy 
(69-70.) 

 Another example cited is the total improbability of galactic structures 

evolving out of the Flaring Forth.  We could continue at great length to discuss 

similar examples that counter the notion of evolution as simply a cosmic roulette 

wheel.  Swimme and Berry infer from these examples that there are, therefore, 

"entirely natural powers of form production that, when given the proper 

conditions, will create [specific structures]" (70.)   

 We can make further generalizations about the nature of this form-

producing dynamic. 
 
. . .[S]ince we now possess extensive data on the development taking 
place over fifteen billion years, we can begin to articulate some general 
features of cosmic evolution.  These features, we expect are generic 
characterizations of the unfolding taking place anywhere in the universe 
(71.) 

 So they extend the Cosmogenetic Principle to state that "the evolution of 

the universe will be characterized by differentiation, autopoiesis, and communion  

throughout time and space and at every level of reality" (71.)  At this point, I recall 

Hilary Putnam's discussion of the necessary role of generalization and inference 

within scientific thought and practice.  I would also hearken back to Paul 

Ricoeur's discussion of prejudgement, explanation, and understanding in the 

hermeneutical process.  The validity of Swimme and Berry's reading of the 

"extensive data" as justifying their formulation of Cosmogenesis cannot be 

presented as a necessary, deductive conclusion.  Nor can the dominant scientific 

reading of an indifferent and chaotic universe be "proven."  To meet our 

philosophical and hermeneutical criteria, Berry and Swimme must present a 

plausible or more probable interpretation than competing interpretations.  This 

judgment always involves an element of risk.  We are compelled to act on faith.  
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The arguments, I have tried to show, occur simultaneously at multiple levels 

within human, social, historical, and biophysical dynamics.  Berry and Swimme 

note as much when they write that: 
 
These three are not "logical" or "axiomatic" in that they are not deductions 
within some larger theoretical framework.  They come from a post hoc 
evaluation of cosmic evolution. . . (72.) 

 This post hoc reading of evolution is known as the anthropic principle in 

scientific cosmology, but it is not generally interpreted so broadly.  The anthropic 

principle is really not human focused, however, but deals with the totality of 

present day phenomena as they relate to earlier stages of the evolution of the 

universe.  Retrospectively, we can say that this is the universe which created us, 

therefore something in the process anticipates the ends (or that the 

consequences we now observe required the stages of the process that 

preceeded.)  What Berry and Swimme call the form-producing powers of the 

universe.   

 So let us look more carefully at what is meant by differentiation, 

autopoiesis, and communion.  How do these terms serve us in interpreting 

phenomena at all levels of reality, at all points in space-time?  Swimme and Berry 

begin by listing a series of synonyms for these three principles of Cosmogenesis.  

Other words that convey the sense of meaning by the term differentiation  are: 

diversity, complexity, variation, disparity, multiformity, heterogeneity, and 

articulation.  Words that convey the meaning of autopoiesis  are: subjectivity, 

self-manifestation, sentience, self-organization, dynamic centers of experience, 

presence, identity, and interiority.  Words that also convey the meaning of 

communion  are: interrelatedness, complementarity, interconnectivity, and 

affiliation (71-72.) 
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 Now this three fold formulation of Cosmogenesis is directly parallel to 

Alfred North Whitehead's metaphysical system, in which he talks about "the One, 

the Many, and the Beautiful" (Whitehead, 1927.)  Without wanting to go into a 

lengthy detour through Whitehead, it is worth noting for those already familiar 

with Whitehead some of the differences and similarities with Swimme and Berry.  

Whitehead follows the writing of his metaphysical treatise, Process and Reality, 

with a narrative interpretation of human consciousness in Adventures of Ideas.  

Berry and Swimme move more in the reverse direction, from narrative to the 

metaphysical.  This distinction is helpful for placing The Universe Story  within a 

multivalent hermeneutical context in the next chapter, rather than looking at it 

through the lens of ontological discourse that tends to seek a one-true, universal 

reference.  In The Universe Story , I also read a more open-ended sense of the 

future.  Berry and Swimme write that "the future is undetermined, always a 

surprise" (58.)  Whitehead's metaphysics, however, is infected with a sense of 

optimism and the inevitability of progress towards a more perfect realization of 

eternal objects within actual entities.  Berry and Swimme envision a truly 

undetermined future with real jeopardy and the possibility of failure, though they 

are also sustained by a sense of the "compassionate arc of the universe."  Their 

presentation of the utopic Ecozoic era, for instance, is not a foregone conclusion, 

but a pleading in the face of the distopia of the emerging Technozoic folly.  As we 

will begin to examine in the next section, because Berry and Swimme are not 

wedded to a Whiteheadean sense of inevitable progress, they have a more 

resilient theory of violence and evil, that renders human moral agency coherent 

within an otherwise monistic approach to the cosmos.  Whitehead, I believe, is 

particularly weak on this matter of evil and destruction.  His metaphysics deal 

with relativity theory, and to some extent also quantum mechanics, but not with 
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entropy.  Finally, Berry and Swimme benefit from and are more grounded in the 

sciences and natural history, which are also quite changed over the ensuing 

decades.  Having said all this, I must repeat that Whitehead's process philosophy 

is exactly parallel to Berry and Swimme's presentation of Communion, 

Differentiation, and Autopoiesis.  Given that Berry and Swimme have not 

footnoted their book, it is difficult to trace the intellectual heritage of their own 

thinking in the specifics.  Whitehead is listed in the bibliography and mentioned 

by name in the text in chapter twelve. 

 The principle of differentiation may not be controversial to the scientifically-

minded.  Differentiation can be seen as a progressive and universal tendency to 

give rise to new and unique structures and beings through the evolutionary 

process. 
 
The seemingly infinite power for transfiguration in every region of the 
universe speaks of an inexhaustible fecundity at the root of reality. . . an 
insistence to create anew. . . 
 
At the heart of the universe is an outrageous bias for the novel, for the 
unfurling of surprise in prodigious dimensions throughout the vast range of 
existence (74.) 

 There are degrees of novelty.  Though every leaf on our proverbial oak 

tree is uniquely different, there are also similarities that make them oak leaves 

and not maples.  The kind of novelty that distinguishes humans from each other, 

let alone from other species, is more extreme, but on a continuum with the rest of 

creation.  No two things are exactly alike.  And as is particularly clear in the 

evolution of new structures, new  modes of beings also mean qualitatively new 

structures within the universe, as illustrated in the impact of the primordial atoms 

within the Flaring Forth (73.) 
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 The second principle of Cosmogenesis, autopoiesis, may be less 

accessible and more controversial to the scientifically-minded.  The notion of all-

beings having an inner-nature was one of the antiquated theories of Aristotle and 

the Medieval Church that the scientific Enlightenment tried to dispel.  When 

discussing self-organizing systems, we need to keep in mind that we are talking 

about a "self" that can only be discerned by its effects, not by its being (75.)  This 

is a restatement, if you will, of the earlier point that the whole is more than the 

sum of its parts.  The identity that a being has, as in our earlier discourse on 

carbon, is more than its components.  Furthermore, there is at least "a minimum 

dimension of spontaneity" at all levels of reality.  On the subatomic level, these 

dimensions of spontaneity or self-articulation are referred to as quantum 

tendencies.  This principle of autopoiesis is the vehicle that allows Swimme and 

Berry to by-pass the dualism between mind and matter which undermines a 

coherent philosophy of modern science. 
 
The movement from primordial molten rock to mammalian consciousness 
is a radical one, certainly.  But we must avoid regarding such 
consequences as an addendum or as an intrusion into reality.  The 
integrity of the universe must be respected; any theory that disregards the 
essential integrity of the universe dissolves the very basis for scientific 
knowledge. . . The future experience in a latent form is wrapped into the 
activity of the rocks, for with the turbulence of molten magma, self-
organizing powers are evoked that bring forth new shapes -- animals 
capable of being racked with terror or stunned by awe of the very universe 
out of which they emerged (76-77.) 

 The third principle of cosmogenesis is communion or relatedness.  On the 

subatomic level, it is not possible to consider any two particles as completely 

disconnected.  On an ecological level, predator and prey are intimately related, 

even as they compete for survival.  An organism, outside the web of relationships 

that define its 
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 niche within an ecosystem, is a meaningless abstraction.  And on the level of the 

entire cosmos, all beings, at all times and spaces are related to all others through 

the mystery of the Flaring Forth.  We cannot stand outside this universe. 

 At this point, we have been offered the Cosmogenetic Principle with its 

three manifestations -- differentiation, autopoiesis, and communion-- as 

descriptive statements of the way the universe actually functions, at all times, in 

all places, at all scales.  Within this formulation, there is a profound coherence 

and self-consistency, as can be read also in the Whitehead's philosophical-

mathematical metaphysics.  Berry and Swimme will later develop these three 

principles as not merely descriptive of all known phenomena in the universe, but 

also prescriptive for human behavior and thought.  How is it, we must ask then, 

that human behavior and thought stand outside of this universally valid pattern of 

all known phenomena?  Do humans in fact stand apart?  

 For the scientific literalists, Swimme and Berry's Cosmogenetic principles 

will be troubling, because there is no "thingness" about them to which one can 

point.  We are given only the thin gruel of inferences based on patterns that they 

discern in nature.  There is an irreducible moment to their assertions, which if we 

accept them, then begin to structure the way we view nature in the same way as 

a Kuhnian paradigm shift or a Ricoeurean governing metaphor augment our 

understanding of reality. 

 The universe just is and acts in these primordial ways.  We can't look 

around or behind the universe to discover some explanation for this "is-ness."  

The example that they cite is that of the bonding power of gravity.  Newton 

understood gravity to be a force.  Einstein redefined it as "the curvature of the 

space-time manifold" (24.)  What they offer us is not the thing of gravity in itself, 

but models for understanding gravity's behavior or effects.  Nor does gravity ever 
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exist by itself, isolated from other interactions.  Gravity, as separate from other 

forces, is an abstraction that has no real existence anywhere in the universe.  

Gravitation is simply the universe acting.  "The bonding," write our authors, "is the 

perdurable fact of the universe and happens primevally in each fresh instant, a 

welling up of an inescapable togetherness of things" (25.)   

 Human belongingness to the universe is also an inescapable fact.  This 

belongingness, Ricoeur reminded us in the last chapter, is a totally positive 

precondition to all hermeneutical projects, including the sciences.  So too now 

does our belongingness in a universe newly described and imagined propel us to 

reconsider ourselves as beings within the whole.  "If we can say with assurance 

that Emily Dickinson is composed of the stuff of the Milky Way," challenge 

Swimme and Berry, "we need to say with equal assurance that Emily Dickinson 

in her person and in her poetry activates an inner dimension of the Milky Way" 

(38.)  We must similarly reassess our scientific knowledge. 
 
Scientific knowledge in a developmental universe is no longer understood 
as information about an objective world out there.  Scientific knowledge is 
essentially self-knowledge, where self is taken as referring to the complex, 
multiform system of the universe (39.) 

 

4. Violence and Destruction as a Special Problem in the Cosmic Evolution 

and the Continuing Story 

 Human thought and behavior express themselves not simply in poetry and 

science, but also in brutality and ignorance.  We might counter Berry and 

Swimme by rhetorically asking: "Given the nature of the Nazi Holocaust, what is 

the nature of the universe; given the pattern of greed and destruction in modern 

society, what is the larger pattern of the cosmos; given the prevalence of child 

abuse, of what is the stuff of the universe made."  And the problems that we 



 186 

confront in violence and brutality are not simply restricted to the realm of human 

behavior, but present themselves as larger questions in the destruction of the 

supernova, the waste heap of genetic material through the evolution of life, or the 

painful wasting away of a child with leukemia by totally "natural" causes.  Is the 

arc of the universe really compassionate?  How do we account for violence and 

destruction?  How do we then further propose to have human ethical and moral 

obligations that are "naturally" grounded in "nature" that manifests itself with such 

brutality and cold heartedness? 

 Berry and Swimme confront these questions early in their Universe Story.  

Their paradigmatic example of the problem of violence and destruction is the 

supernova explosion.  Tiamat's death was an extraordinarily violent event that 

has nevertheless resulted in exorbitant creativity.  "Is the universe ultimately 

destructive or creative," ask our authors.  And what they find at the core of reality 

is "the mystery. . . that both extremes are found together" (51.)  And consistent 

with the Cosmogenetic Principle, they cite examples of these destructive and 

creative extremes co-existing at all levels of reality, in all moments of space-time.  

They identify three universal principles that define destructiveness within our 

cosmos at all levels of creation -- resistance, energy, and dreams. 

 The force of resistance in physics is known as the Pauli Exclusion 

Principle, after physicist Wolfgang Pauli.  The exclusion principle states simply 

that "no two particles can occupy the same quantum state."  The dynamic is 

readily observable as well in the everyday reality of the mesocosmic and 

macrocosmic realms: 
 
If we push two rocks together they resist becoming a single rock.  Hitting a 
nail with a hammer drives wood apart.  Two stars that collide splatter into 
a billion bits rather than simply passing through each other. . .  



 187 

 Things in the universe put up resistance because each being and 
each community of beings has its own quantum value.  Things come to be 
what they are out of their cosmological power of creativity.  As 
manifestations of ultimate meaning and significance, they resist all efforts 
to reduce their presence in the world.  Even at the level of elementary 
particles we find this irreducible reality of the individual (52.) 

 The second dynamic that defines violence in the universe is energy, or 

rather the continuing need for energy as defined by the Second Law of 

Thermodynamics. 
 
Any physical system closed off from new energy will inevitably decay.  So 
for an atom, an animal, a city, an ecosystem, or a civilization to continue 
with its order intact requires an influx of energy in a form capable of 
sustaining the system (52.) 

 The universe as a whole is such a closed system.  In the primordial 

Flaring Forth, the universe is self-energized and continues to function and 

develop based on that incredible burst of creative power.  All beings in the 

universe require some quantum of energy to maintain their structures; all 

innovations in the universe require some quantum of energy for their advance.  

Everything has an inescapable cost, some more, some less, but never simply "a 

free lunch" (52.)  This means that there is an irreducible destructive and violent 

dimension of the universe.  This cannot be avoided. 

 The third dynamic that defines destruction in the universe is dreams or 

"the tendency in all things toward fulfillment of their inner nature."  Here we 

encounter again the Cosmogenetic Principle of autopoiesis, epigenesis, or 

quantum tendencies.  At all levels of the universe, we encounter the form-

producing powers of all beings -- the urge to become.  All beings seek the 

fulfillment or realization of their inner potential within an external reality.  Here, 

Swimme and Berry offer the parable of the aphids: 
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The desires of a single pair of aphids, if satisfied, would destroy the Earth.  
After only a single year such aphids would generate over half a trillion 
offspring. . .  Their desires to unfold into being are immense, while the 
energy of the Earth is finite.  To energize those aphids means to remove 
energy from other regions, from other beings, and for these other regions 
to perish.  Each being in the universe yearns for the free energy necessary 
for survival and development.  Each existence resists extinction.  The 
consequent history of violence in the universe is as inevitable as the 
gravitational pull between the Earth and the Sun (54.) 

 As we will soon discover, the unrestrained desires that threaten to destroy 

the Earth are those of the human inhabitants.  Humans, like the universe as a 

whole, thrive "on the edge of a knife. . . in a balance of creative tension."  The 

beauty that can be achieved within this tension "evaporates when the enabling 

relationships are too severely disrupted."  The universe places constraints on 

each being, because "potentially infinite desire finds itself within a woven fabric of 

finite energy" (54.) 

 Violence and destruction necessarily occur within the universe of 

phenomena because of the forces of resistance, energy, and dreams.  "Another 

way of describing them," write Berry and Swimme, "is to speak of past, present, 

and future."  The desire of the past structures to endure offers resistance to that 

which would be.  All things require energy in the present if they are to persist and 

not decay.  And in the future, we encounter the urge of all things to realize their 

dreams and fulfill their inner potentials (53.)  Only by embracing obstacles can 

the creative process of evolution continue. 
 
Many of the inventions of the natural world arose out of beings meeting 
the constraints of the universe with creative response.  Only by dealing 
with the difficulty does the creative come forth.  The violence associated 
with the hawk starving to death or the vole being consumed are 
intrinsically tied to the creativity of each.  The beauty of their response 
arises from an inherently difficult situation (56.) 
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 The danger here is that within this naturalistic understanding of violence 

and destruction, we will then go on to rationalize human aggression and violence 

as the "rule of the jungle," as indeed was the case in Social Darwinism in recent 

history.  Berry and Swimme, however, argue that with the evolution of human 

consciousness, self-reflection, and tool-making, a new order of violence arose in 

the cosmos uniquely different than the previous manifestations.  Every creative 

evolutionary microphase invention by the universe, in turn changes the 

macrophase structure of the whole.  Some microphase developments are 

relatively insignificant in the larger whole; but some, like the phase shifts within 

the Flaring Forth, radically alter the character of the whole.  Humans, like the 

other major evolutionary developments in The Universe Story, presented radical 

new possibilities and new dangers to the environment which created them. 
 
Within self-reflexive consciousness, terror becomes aware of itself.  With 
such conscious self-awareness, life understands that it is precious and 
liable to destruction.  It is out of this new depth of fear that humans 
devoted themselves to eliminating violence and destruction.  A new kind of 
insecurity emerged in the universe with humans.  The elegance of the 
balance would burst into awareness of itself, and the accompanying terror 
at times proved to be too much for humans to manage creatively (56.) 

 In our inability to cope with our desires and our fears, humans respond by 

seeking control and domination over the environment, social and natural, which 

necessarily makes threatening demands on their well-being and existence.  

Thus, Berry and Swimme see the origins of racism, sexism, militarism, ageism, 

and anthropocentrism in our attempts to eliminate obstacles to our individual and 

collective existence, rather than to embrace these obstacles as creative 

opportunities. 
 
The question is whether the cosmos requires re-engineering in its basic 
form, so that whatever we find undesirable must be altered.  Now on the 
one level, of course, we are going to pursue that which we find desirable.  
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But our special difficulty shows itself when we fail to take the macrophase 
meaning of the Earth and universe into our microphase species projects. . 
. . [O]ur decisions have immediate effects on the macrocosmic reality 
throughout the Earth community.  We ponder the cosmological 
significance of our coherence within the larger community because the 
enhancement of the Earth community as a whole seems to require this of 
us (57.) 

 Like unrestrained aphids, humans have become a plague on the Earth, 

because we refuse to embrace our limitations within the finite capacities of the 

ecosystem and social system.  In transportation, in consumption, in procreation, 

in longevity, and in finance, our unwillingness to embrace our finitude as a 

creative dynamic is leading to a global environmental and economic collapse.  If 

we are to avoid increasing exponentially the suffering and destruction of the 

collapse, then we will need to recognize and act upon an understanding of a 

sacrificial dimension of the universe.  "Life includes, in its essence, hardships of 

many kinds," write Berry and Swimme.  "To refuse to accept what might be called 

legitimate suffering, is to opt for a reduced existence" (59.) 

 Berry and Swimme note that in primal human cultures, there is a 

recognition of the sacrificial dimension of nature.  Religions and societies honor 

those who suffer and sacrifice "as an early intuitive grasp of the essential truth in 

the Second Law of Thermodynamics" (59.)  Life, creativity, and growth have a 

cost.  Berry and Swimme warn, however, that "the pursuit of pain for its own sake 

is as pathological as a life dedicated to avoiding pain of any sort" (60.)  They also 

warn against a calculus that counts present loss and destruction against some 

hoped for gain. 
 
In no sense do we mean to suggest that the cruelties taking place in the 
Earth community today [or we may presume in the past] will be justified by 
the emergence of what is to come.  No intellectual resolution of the 
conundrum of suffering is possible, or even desirable. . .  The bafflement 
of suffering and violence is part of the resistance, part of the obstacle that 
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we discover in our lives.  Great art, monumental speculative philosophy, 
profound institutional and social reform, epochal works of music, and 
world-transforming technical inventions have been created by individuals 
stunned by suffering and violence.  To eliminate the tension would be to 
eliminate the beauty (60.) 

 How Swimme and Berry handle the problem of violence and destruction is 

a critical philosophical point in their book.  In wanting to naturalize humans within 

the larger evolutionary ecosystem, and indeed within the cosmos as a whole, 

they run two risks.  First, there is the issue of how to talk meaningfully about 

human moral obligations as distinguished from "moral obligations" for nonhuman 

beings, e.g. a mountain, a wolf, a birch tree, or an atom.  The three forces in the 

Cosmogenetic Principle do not appear to allow us to distinguish human and 

nonhuman beings as fundamentally different.  It would be possible to argue that if 

earthquakes do not have ethical "decisions", then neither do people.  The second 

challenge that Swimme and Berry face is related to the first.  If destruction and 

violence are the other side of creativity and development, then we might presume 

that unsustainable and destructive patterns of human dwelling on the planet are 

merely a new evolutionary force for some future creativity which need not include 

humans at all.  By this account, humans are simply nature's "tool" to wipe the 

genetic slate clean for another era of evolution.  Either way, these "theodic" 

challenges to their process metaphysics tend to undermine their argument for 

coherence and uniformity, thus pushing us back into a radical distinction between 

human cultures and nonhuman natures.   

 In chapter five and six, we will return to these critical questions.  For the 

time being, however, I would like to expand this discussion of human evil and 

moral choice by briefly examining Brian Swimme's exploration of the problems in 

his 1984 book, The Universe is a Green Dragon.  In a chapter entitled "Evil from 

the Cosmic Risk," Swimme develops a similar argument with a discussion of 
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destruction and suffering as a creative force of nature rooted in the power of 

allurement.  Allurement is a force analogous to gravity or the Cosmogenetic 

Principle of communion.  "With the human," writes Swimme, "a new quality of 

violence enters the Earth system, one coming from the power of self-reflexion" 

(Swimme, 72.)  Having sought to deanthropocize humanity within the 

evolutionary universe, Swimme now moves to recenter humans within the 

process in a way that preserves moral obligations and the possibility of ethical 

decisions.  By granting to humanity this power of self-reflexion, the cosmos took 

a risk.141 
 
This is the danger of self-reflexive awareness, what I mean when I say 
Earth in a sense wounded itself by allowing self-reflexion to emerge.  The 
human is dangerous precisely because the universe is sublime.  Here is 
the real question: "Can the cosmos survive the vision of its own beauty?"  
Can the Earth continue to create beauty once it has created a mirror to 
this beauty?  Can the Earth continue to organize its unfolding once its 
depths of eros have been tasted, their sweetness enjoyed? (Swimme, 75.) 

 Swimme illustrates this point by looking at the human capacity to 

obsessively pursue sexual gratification in distinction from the more limited 

desiring of sexual contact displayed by other species.  Another example of this 

new destructive quality of allurement within the unique human context is the 

irresistable fascination that scientists demonstrated in developing nuclear 

weaponry.   

 Swimme presents human evil as parasitic of the good or beautiful.  He 

names the problem of human evil as addiction to a partial beauty or a partial 

good.  Addiction provides a powerful metaphor for understanding the 

dysfunctions of humanity in the late twentieth century.  This addictive quality of 

                                            
141 The issue of non-human forms of agency will be taken up again in chapter 
five, sections five and six, with the help of Donna Haraway. 
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human self-reflexion and awareness of the beauty of the universe distinguishes 

human and nonhuman beings in a way that renders discussion of morality and 

ethics possible.  Swimme's prescription for this human malady is to change our 

frame of reference and behavior. 
 
The way to break an addiction is to break out of a limited world view.  
Break out of egocentricity.  Break out of ethnocentricity.  Break out of 
anthropocentricity.  Take the viewpoint of the Earth as a whole.  In every 
fascination, in every allurement, include the vitality of the Earth.  You are 
the Earth too.  The Earth is not different from you. . . Our task is to 
explore, to celebrate and delight in the depths of the universe (Swimme, 
77-78.) 

 How then do humans distingish between those allurements and 

fascinations that lead to beauty and those that lead to addiction and destruction?  

Swimme does not offer a formulaic response.  "Follow your bliss," counsels the 

mythologist Joesph Campbell142; but watch out because it is precisely our bliss 

which causes such harm to self and other, adds Swimme.  Swimme counsels us 

not to seek to possess or control our pleasures, but to become those pleasures. 
 
Do I desire to have  this pleasure?  Or rather, do I desire to become 
pleasure?  The demand to "have," to possess, always reveals an element 
of immaturity.  To keep, to hold, to control, to own; all of this is 
fundamentally a delusion, for our own truest desire is to be  and to live. . . 
Our most mature hope is to become pleasure's source and pleasure's 
home simultaneously.  So it is with all the allurements of life: we become 
beauty to ignite the beauty of others (Swimme, 79.)143 

 The Universe Story , as co-authored by Swimme and Berry, does not 

develop this addiction metaphor.  It does, however, treat violence and destruction 

more systematically than this earlier work by Swimme.  The key move in both 

                                            
142 See Joseph Campbell (1988), "Sacrifice and Bliss," The Power of the Myth, 
New York: Doubleday, 121. 
143 This discussion is reminiscent of Erich Fromm's work, especially (1978) To 
Have or To Be  and (1973)The Anatomy of Human Destructiveness. 
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cases is not simply to deanthropocize humans within the cosmos, but also to re-

center humans as a unique microphase phenomenon that changes the 

macrophase environment in a variety of ways, not the least of which is adding 

self-reflective and moral dimensions to evolution and the universe.  The move to 

deanthropocize humanity within the larger context of the universe opens up the 

possibility of deriving human values and meanings from nature.  Recentering 

humanity within this evolutionary process as a unique being preserves some 

sense of moral coherence.144  The fuller story arises as Swimme and Berry 

explore the emergence and evolution of life, and later culture, in the context of 

the Earth's 4.5 billion year history. 

 

5. The Story of the Evolution of Life on Earth 

 As the solar cloud condensed and finally ignited its fusion furnances with 

the burning of hydrogen and helium to become our Sun, most of the remaining 

cloud of stellar material was blown away into space.  A small portion remained as 

a disc orbiting the new star.  The disc itself began to collapse into what are now 

the planets: Mercury, Venus, Earth, Mars, Jupiter, Saturn, Neptune, Uranus, 

Pluto, and the associated moons, comets, and asteroid belts.  The gravitational 

attraction of the growing planets brought millions of meteors to themselves in 

violent collisions.  On the Earth, these powerful impacts kept the planet as 

molten, boiling rock for half a billion years, thus mixing the chemical composition 

of the planet and adding to its mass (84.)   

                                            
144 This point will be discussed in more detail with the help of Holmes Rolston III 
in chapter six , section two of this dissertation.  Naturalizing human ethics is an 
extremely problematic. 



 195 

  As the planet cooled, the component chemicals of the Earth began to 

stratify.  Denser elements and molecules condensed in the core, where 

radioactive decay kept them molten.  On the surface, though, oceans and rock 

began to form.  The early atmosphere consisted of methane, hydrogen, 

ammonia, and carbon dioxide, which were so agitated that it set off an enormous 

lightning storm that shocked and rattled the planet for a hundred million years 

(85.)  Volcanic activity ruptured the stratification of chemicals by bringing the 

heavier molecules back up to the surface and mixing them incessantly with the 

atmosphere, oceans, and surface rock.  This dynamic geological interaction on 

Earth is part of what made this planet alive today; the gravitational pressure of 

the other planets in our solar system was either too weak or too strong for this 

elegant dynamic to emerge. 

 In this super-energized chemical cauldron, life, a new complex dynamic in 

the universe, would be realized.  Though always and everywhere latent as an 

autopoietic, form-producing dynamic, it took the particular chemical and energy 

dynamics of the primeval Earth to achieve this profound novelty which we call 

life.  Berry and Swimme name this new innovation in our evolutionary dynamic, 

Aries, after an ancient Egyptian god whose powers were represented by lightning 

emerging from the water.   
 
Aries emerged from the cybernetic storms of the primeval oceans and 
found itself alone, in a sea devoid of any other life forms.  But Earth would 
never again be the same.  Had it not been lightning storms, but some 
other initiatory act, perhaps different self-organizing powers would have 
been drawn forth with qualitatively different kinds of life (86.) 

 The emergence of single cell life, "the most fragile autopoietic structures 

yet to appear in the story," did not require the continuation of these initiatory 

sequences experienced on the primeval Earth in order for it to persist and 
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flourish.  Aries possessed a new power of self-organisation -- memory.  The 

prokaryote cell could recreate itself in a way that did not require the enormous 

energy and chemical flux of the environment which gave rise to its creation.  It 

remembers its chemical composition and selects for those chemicals from its 

surroundings.  In what Berry and Swimme refer to as "aboriginal magic," Aries 

and its descendents "could swallow a drop of sea water and spit out a living 

version of themselves."   Even today, some four billion years later, Aries' 

prokaryotic descendants remember how to remake themselves out of 

hydrogenous and carbonaceous chemicals that were once prevalent in the 

primordial oceans and atmosphere (87 - 88.) 

 Life, in this early form, was a tremendous advancement in the three 

cosmogenetic forces of differentiation, communion, and autopoiesis.  The 

structure of life was not as stable as that of atomic and molecular structures.  

Aries replicated itself, but sometimes with slight variations.  "Offspring were 

different, slightly changed in the form and functioning of some of their five 

thousand protein molecules, slightly different in their ability to interact creatively 

in their exchange of mass and energy" (88.)  Thus the genetic mutation of life led 

to growing differentiation and new autopoietic structures.   The phenomenon of 

genetic mutation, however, is still mysterious. 
 
Mutation explains a great deal of life's story in much the same way that 
gravitation explains a great deal of the galactic story.  Both explain but 
neither can be explained.  Each is a primal act.  Each refers to ultimacy. 
To say a mutation is primal or ultimate act is to say that it is an irreducible 
activity, at the heart of the unfolding universe. . .  The very most we can 
hope for in our investigation is a deepening understanding of its 
significance within the story of the universe (88.) 

 Without this power of mutation, life would have quickly exhausted the 

energy rich molecules of the primordial oceans.  Aries grew exponentially and 
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threatened to overwhelm the capacity of the oceans to feed its growth.  The life 

experiment might have ended there, but for mutations that enabled a new form of 

prokaryotes to feed off the the dead bodies of other cells.  Decay became food 

for new life and a new level of mutuality arose in the life experiment.   

 Another mutation of mythic power was that of Promethio, the first cell that 

was able to capture photon energy from the sun as a food source.  Swimme and 

Berry name this first photosynthetic cell after Promethius, the Greek titan who 

championed humans before Zeus and brought food and fire to them.  

Photosynthesis illustrates "the wild wisdom at the heart of the universe story. . . 

From a being one millionth of a meter across, weaving a molecular power 

astounding to behold, and doing so without a brain, without eyes, without hands, 

without blueprints, without foresight, without reflective consciousness" (89-90.) 

 Promethio was able not only to reproduce itself, but also to share its newly 

won power of photosynthesis with already living cells by connecting to other 

prokaryotes and transmitting genetic material directly.  The memory of this 

innovation was multiplied and diversified, such that today all terestrial life is 

directly or indirectly dependent upon this communion of the Sun and cellular 

photosynthesis.145 

                                            
145  There are five "kingdoms" of life: bacteria, eukaryotes, plants, fungi, and 
animals.  Some bacteria and eukaryotes are "pure" chemical feeders, most are 
linked into a process of chemical-energy replenishment that involves 
photosynthesis.  Fungi, while not utilizing photosynthesis, feed on the 
decomposition of photosynthetic processes.  Plants, by definition, utilize 
photosynthesis.  Animals, through the food chain, directly or indirectly  feed on 
the power of photosynthesis.  In some case, geothermal energy feeds life without 
photosynthesis.  Human energy sources in recent history are more diverse, 
including not only photosynthetic energy deposits, but also the Sun induced 
hydrological cycle, winds and weather, and most recently, nuclear fission.  In an 
entropic universe, all advancements in form and being must first find a way to 
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A mutation surfaces bestowing the power to feed on the Sun.  Life powers 
forth billions of novel cells, tossing them into the great adventure to see 
what might come of it.  The cosmological power of differentiation explodes 
with a trillion new pathways.  Let them all enter existence. . . 
 When a later bacterium absorbs the Sun and creates food, a new 
intensity of communion in cosmological epigenesis has been attained, for 
so much of the universe comes together in that one event.  Both the 
bacterium and the Sun are composed of the elementary particles of the 
first Flaring Forth that took place some ten billion years previous to their 
time. . . (90 - 91.) 

 Cellular memory is not only maintained at the level of the individual 

bacterium, but in the community of bacterium.  Life in its entirety becomes a 

vehicle for experimenting, creating, learning, developing, and remembering.  An 

insignificant variation in cellular proteins may some day become a critical piece of 

information in a new innovative adaptation strategy.  Thus, in this presentation of 

early prokaroytic evolution, we already begin to see the shapes of a proto-

linguistic communications system that draws us into a hermeneutical dynamic.  

The past information as genetically encoded becomes a resource for present 

interpretations that lead to future "possible worlds."  As I argued in the previous 

chapter and throughout this dissertation, the hermeneutical challenge transcends 

mere human existence to characterize all natural phenomena. 

 The next innovation in the evolution of life came as a mutation arose which 

allowed cellular life to harvest carbon from the atmosphere.  Because of the early 

volcanic activity, the primordial atmosphere was thick with carbon dioxide.  This 

new cellular strategy was so successful that it threatened to ruin the whole 

experiment in what became the worst "pollution" crisis this planet has ever faced.  

By taking carbon out of carbon dioxide, these new cells released oxygen to the 

                                                                                                                                  
harness energy.  This is why the linking of life on Earth to the immense energies 
of the Sun was a critical innovation in evolution. 
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atmosphere in increasing concentrations with two devastating consequences to 

the entire structure of the planet.146  First, oxygen is an "electron" hungry atom 

that steals electrons from previously stable compounds which then in turn rob 

others of electrons.  The free oxygen released by these bacteria attacked other 

chemicals in the lithosphere and atmosphere.  It began to oxidize the 

carbohydrates in the food supply, as well, and then turned on cellular life in the 

oceans by oxidizing the cell membranes and turning DNA into a "disconnected 

and chemically meaningless scrap heap. . . as if it had been inscribed on a 

papyrus roll now in flames" (94-95.) 
 
Where once there had been a vast multilevel community of prokaryotic 
beings in intimate relationship, there were left scattered remants still under 
attack from a lifeless enemy, their own creation.  With each passing day 
the richness of the Archean world faded still further.  The first great eon of 
the biosphere's history ended in catastrophe (95.) 

 The second catastrophic impact of the harvesting of carbon by life from 

the atmosphere was the radical diminishment of the capacity of the Earth's 

atmosphere to retain thermal radiation through the carbon dioxide induced 

greenhouse effect.  The biosphere was transforming the atmosphere, which went 

from brownish-orange in color to blue with the rise in oxygen.  A great period of 

glaciation resulted 2.3 billion years ago as the Earth's surface cooled due to the 

diminished thermal retention of the carbon dioxide depleted atmosphere.  Ice 

flows crushed, cracked, moved, and dissolved rocks.  The cold froze and killed 

prokaryotic bacterium in this self-inflicted cataclysm. 

 Life had to adapt or perish.  The innovation which saved life was the 

invention of cyano-bacterium, eukaryotes, with a chemical composition that, on 

                                            
146 Early life also harvested hydrogen from water molecules which also increased 
the oxygen content of the atmosphere and oceans. 
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the one hand, could resist oxidization, and on the other hand, could harvest the 

energy in oxygen through respiration.  Berry and Swimme have named this 

eukaryotic invention, Prospero, after the character in Shakespeare's play, The 

Tempest, who turns enemies and obstacles into opportunities for peaceful and 

creative co-existence.  
 
Suddenly this cell Prospero appeared, and magically transformed a curse 
into a blessing. . .  No other form of life could compete with it for nutrients, 
for Prospero was the complete cell.  It got its energy from the Sun and its 
hydrogren from the water and its carbon from the atmosphere.  And it 
powered its activities with the controlled combustion made possible with 
oxygen (98.) 

 Prospero, however, continued to release surplus oxygen to the 

atmosphere.  As the concentration of oxygen increased to approaching 21 

percent, at which point spontaneous combustion would have destroyed the 

cyano-bacterium as well, the atmosphere, lithosphere, and biosphere were able 

to stabalize in a remarkable systemic adaptation.  This new stability became the 

dynamic context for further evolution, but it does not always go that way.  The 

universe also develops down dead-end streets. 
 
In the best of circumstances, the succeding regimes are characterized by 
an enhanced diversity, a more extensive autopoiesis, and a richer 
interrelatedness.  But at times, given the inherent turbulence of the 
universe, these later regimes are ripped asunder with no further 
development.  The unfolding of the universe proceeds with reversals and 
surprises, sporadically advancing in various directions and then as 
suddenly collapsing (99.) 

 The collapse of the prokaryotic eon, which lasted from 4 billion to 2 billion 

years ago, and the rise of the eukaryotic eon, which lasted from 2 billion years 

ago to the present, are a kind of parable for this human era as well.  The Earth 

confronts a new kind of pollution crisis comparable to the oxygenization of the 

atmosphere 2.5 billion years ago.  The new crisis is unleashed by the success of 
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the human species in multiplying in numbers and desires.  This life form is 

changing the atmosphere, the lithosphere and the biosphere of the entire planet, 

as the earlier Promethio species did also.  If this crisis is to become an 

opportunity for advancement of cosmogenesis and not a dead-end, then life and 

the planet will need adaptations which preserve and transform the past.  

Humans, as co-authors in this drama, will need to turn obstacles into 

opportunities in an interpretative process with their pasts, their presents , and 

their futures.  Our evolutionary parable continues, however, with the emergence 

of a dynamic symbiosis between eukaryotic descendents of Prospero and the 

prokaryotic descendents of Aries. 
 
Two billion years ago, Viking, a mutant form of the hyperenergized 
Prospero line, discovered a gruesome approach to life.  Viking attached 
itself to a larger prokaryote, Engla; drilled holes in the cellular walls, 
invaded; and feasted on Engla's insides even while it employed Engla's 
DNA to manufacture its own proteins and nucleic acids (101.) 

 The naming of these cellular characters in the drama is drawn from the 

Viking invasions of England, then called Engla, which led to permanent 

settlements of nordic peoples in England and a merging of cultures and descent.  

This parasitic relationship between the invading viral cell also led to a merging of 

identities and descent, as some Viking cells learned only to feed on the waste of 

their host and grew dependent on the Engla host for its own genetic reproduction.  

The prokaryotic host in turn gained new sources of energy and information, and 

thus also gained the capacity to resist the on-slaught of oxygen.  From their 

beginning as adversaries, the Viking-Engla relationship turned into a symbiosis 

which gave rise to the mitochondrion that is part of all complex cells (101- 103.)  

Here we have an early example of communion or symbiosis as a force in 

evolution, which evolution can no longer be viewed as simply the interplay of 
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mutations and natural selection.  Here, the subtext in our parable may be that 

humans need to transform their parasitic relationship to nature into a symbiosis 

and merging of identities. 

 A new evolutionary innovation emerges with the power of heterotrophy, 

the consumption of other life as an energy source for life.  The new being is 

named after the Greek father-god, Kronos, who ate his children alive as they 

were born.  Kronos developed as an off-shoot of the Viking-Engla lineage.  With 

the emergence of Kronos, evolution had achieved the four basic customs of 

biophysical energy exchange that would characterize all life: chemoautotrophy, 

consuming energy rich chemicals; phototrophy, consuming photon energy from 

the Sun; detritotrophy, consuming the waste or decay of other life bodies; and 

heterotrophy, killing and consuming other life (103.)    

 The emergence of predation as an adaptive strategy for fulfilling life's 

energy requirements would give radical new inpetus to the intensification of  the 

cosmogenetic forces on Earth.  The predator-prey relationship heightened the 

sensitivity of life to other life, evolving into new complexities of specialized 

feeding relationships which in turn genetically transformed both predator and 

prey into dynamic ecosystems (104.)  Those predator-prey relationships which 

did not achieve a sustainable systemic balance could not persist.   

 Out of Kronos's eating of other living beings, a further evolutionary 

adaptation emerged.  A Kronos cell consumed another cell, which then resisted 

digestion.  The nucleus of the eaten cell persisted, creating a single cell with two 

nuclei.  After millions of failures, an experiment arose in which the two nuclei 

were intrinsically related with diploid chromosomes.  Berry and Swimme have 

named this new cell with the diploid nucleus, Sappho, after the Greek love poet 

and lesbian from 600 B.C.E..  Sappho becomes the primal mother of all sexual 
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reproduction, for when she divides her cell according to the ancient custom, the 

resulting cells have only a single, incomplete set of chromosomes.  Berry and 

Swimme call the cells which arise from Sappho's division, Iseult and Tristan, from 

the Celtic mythic love story.  Iseult and Tristan could live and grow within the 

ocean currents, but they could not reproduce because they lacked the complete 

DNA codes needed.  Life displayed a new magic, when a Tristan cell came into 

proximity with an Iseult cell, a dynamic emerged in which Iseult's membrane 

would change to admit Tristan wholly into her body.  In this death of Tristan and 

Iseult, the rebirth of Sappho was achieved through the first meiotic sexual 

reproduction (107 - 108.)  Soon there would be a great inter-mixing of Tristan 

cells from one set of Sappho cells with Iseult cells from other sets of Sappho cells 

in an expanding diversity of lineages.  Sexual reproduction greatly advanced the 

cosmogenetic drive to differentiation within a new context of communion.  "Out of 

this new combination," write Berry and Swimme, "synergistic novelties can arise 

in a single generation that would otherwise require many thousands of 

prokaryotic generations to develop" (107 - 108.)  As different Sapphoid lines 

developed into compatible and incompatible communities, genetic information 

storage and retreval advanced as well. 
 
With prokaryotes . . . the law of lowest common denominator presides.  No 
informational riches can be accumulated in one being, for such riches are 
equally distributed throughout the kingdom.  The prokaryotes can be 
considered in a sense a single organism with manifold bodies.  But with 
meiotic sex, and the consequent sexually restricted groupings, if one 
species makes tremendous evolutionary advances along a particular 
strategy of life, these achievements will be projected by meiotic sexuality's 
requirements that both sperm and ovum cells come from the species 
group.  In this way, both mating cells will possess the advanced and 
defining characteristics of the lineage (109.) 
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 The final innovation of the Proterozoic eon occured about 700 million 

years ago.  The Proterzoic eon had moved from the original eukaryotic innovation 

of Prospero to Viking-Engla to Kronos to Sappho.  The next evolutionary surprize 

was the emergence of differentiated, multicellular beings.  Argos, a mythic being 

with eyes all over his body, is the name that Berry and Swimme bestow on this 

new multicellular being.  It's new form of symbiosis arose in which groups of cells 

with differentiated functions and capacities communicated with each other as a 

whole to share resources and information.   

 Thus, the four forms of symbiosis are developed.  Viking-Engla's internal 

sharing of information and energy is referred to as endo-symbiosis.  Kronos's 

consumption of other beings is referred to as exo-symbiosis.  Sappho's cell 

division and meiotic reconnection is referred to as sexual-genetic symbiosis.  

Argos's joining of cells into complex organisms is referred to as multicellular 

symbiosis.  As we will explore below, Swimme and Berry have a Post-Darwinist 

view of evolution, which adds symbiosis as a mechanism in natural selection. 

 The suprise in Argos was not its multicellular character, per se, for 

multicellular associations of cells had long existed.  What made Argos special 

was the symbiotic differentiation of duties and the chemical-linguistic 

communication procedures that allowed these differentiated cells to exchange 

resources, energy, and information in a coordinated manner.  Argos was not 

simply a collection of cells, but now had a communication system and identity of 

its own, that was greater than the sum of its parts. 

 The basic adaptation strategies of life were all developed in the 

microcosmic realm of cellular life forms.  With Argos, we now enter the realm of 

the visible in the human framework.  Multicellular beings grew in sizes, kinds, and 

numbers.  Living Earth moves from what we now refer to as the Archean Eon of 
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prokaryotic cells through the Proterozoic Eon of eukaryotic cells to the 

Phanerozoic Eon of the last 550 million years of multicellular plant and animal 

life.  The Phanerozoic Eon has in turn been divided into three eras -- the 

Paleozoic Era, 550 million to 235 million years ago; the Mesozoic Era, 235 million 

to 67 million years ago; and the current Cenozoic Era, 67 million years ago to the 

present.  Each of the eras of the Phanerozoic Eon is in turn divided into a number 

of period names like Cambrian, Triassic, and Pleistocene, which make up the 

classification system of modern paleontology.  Major changes would occur during 

these eras and periods as plant and animal life developed new tools and 

strategies for leaving the ocean waters and venturing forth onto land where the 

force of gravitity and the lack of water presented new obstacles.  The list of 

adaptations is enormous: exodermy, ostacodermy, wood cells with vascular 

vessels, lycopod plant reproduction, gymnosperm plant reproduction, 

exoskeltons, vertebrates, amphibians, reptiles, insects, amniotic eggs, 

endothermy, parental care, social dwelling, marsupial mammals, birds, 

angiosperm plants, to name but a few.   

 The list and the fullness of this evolutionary extravaganza is too much to 

cover in this form; but it is perhaps useful to reflect on where we stand today at 

the end of the Cenozoic Era of the Phanerozoic Eon.  Scientists divide all life into 

five basic categories or "kingdoms" -- bacteria, eukaryotes, fungi, plants, and 

animals.  We know of no other period in evolution that has generated the breadth 

and depth of diversity of life as the one in which we now find ourselves.  It is 

estimated that there are millions of bacterial species of which we have only 

identified about 5000.  A small handful of topsoil contains upward of 50 billion 

bacteria.  This first "kingdom" is still the largest in numbers and kinds, if not in 

individual sizes.  Eukaryotes are similarly plentiful.  Scientists have classified 
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some 65,000 species of eukaryotic cells, which can themselves be grouped as 1) 

algae, which are proto-plants, e.g. phytoplankton; 2) protozoa, which are proto-

animals, e.g. amoeba; and 3) slime molds, which are proto-fungi.   In the third 

"kingdom" of fungi, scientists have identified some 100,000 species.  In the fourth 

kingdom, there are some 300,000 species of plants which are mostly vascular 

and angiospermal.  The animal kingdom consists of three groups: insects, some 

850,000 species; roundworms, some 500,000 species; and vertebrates, some 

40,000 species.  The vertebrates are further subdivided into three: birds of some 

9,000 varieties, reptiles of some 6,000 varieties, and mammals of some 4,500 

varieties (138-140.) 

 The journey to this present moment in evolution was not a straightforward 

progression.  There were during the Phanerozoic Eon, as in the previous eons, a 

series of major cataclysms which wiped out huge portions of the genetic heritage 

of evolution and thus made way for new species to evolve and flourish.  

Paleontologists count six mass extinctions during the Phanerozoic Eon.  Like the 

discussion of violence and destruction above, the reality of these catastrophic 

collapses in the evolutionary narrative present evidence against Swimme and 

Berry's depiction of a universe which is on balance compassionate and creative.  

Their presentation of the present moment in evolution as just such an 

evolutionary cataclysm, the end of the Cenozoic era, tends in spite of their 

intentions to make some future good dependent on our present destructiveness.  

One could argue that humans are a kind of natural "ice age," but this is to move 

to a disembodied abstraction that seeks to take a perspective outside of the 

drama.  It is within the practical struggle for survival and well-being of the 

narrative that Berry and Swimme return: 
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Mass extinctions rip apart the accomplished interrelatedness of Earth's 
community.  The remnants have genetic memories of the former 
community of life but find themselves in terrestrial or marine devastation.  
They cannot rely on what was effective previously, but often must develop 
new ways of relating to enveloping realities.  With the ever-recurring 
genetic spontaneities, the surviving species have a plethora of new ways 
of life to explore.  The advantage for such species is the very vacuity of 
the world, which addresses each new anatomical or behavioral invention 
with the same shrug of the shoulders -- "Go ahead, try it out."  The tight 
constraints of a world of rich community, such as the later Paleozoic, were 
replaced by the "anything goes" world of the decimated Mesozoic era 
(120.) 

 The subtext of this extended parable seems to be saying to humans of the 

late twentieth century to take the remnants of memories and cultures, but not to 

cling too much to these, because we live in a new reality that will require a 

plethora of new adaptations, if the story is to unfold as a continuing drama and 

not end in tragedy.  This evolutionary dynamic is reminiscent of Ricoeur's 

hermeneutical spiral in which cultural and evolutionary traditions provide the 

context for the necessary prejudgements, but where new insights and 

perspectives also arise through productive distanciation, reappropriation, and the 

projection of new worlds.  From the perspective of the devastated life forms 

adapting after the Permian extinction of the late Paleozoic era, the future was a 

kind of "no where" of utopic social thought.  The biological dysfunctionality of 

previous adaptation structures in the newly emerged context were radically 

relativized and deconstructed through a kind of ecosystemic "critique of 

ideology."  What arose were new biological "appropriations" and new biological 

"governing metaphors"  that were radically different from but also radically 

continuous with the past. 

 

6. Philosophical Implications of Earth-Life Evolution 
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 In reflecting on this biological epic, Berry and Swimme identify three forces 

or patterns that account for evolutionary developments over the three eons of life 

on Earth.  The forces are genetic mutation, niche creation, and natural selection -

- chance, choice, and necessity.  Genetic mutation, as presented above, explains 

but cannot itself be explained.  Spontaneous differentiation at the cellular level 

arises by chance, randomly, through errors, without design.  We can discuss 

rates of mutations, one mutant with every hundred thousand replications, but not 

know the how or direction that mutations will take.  Like the quantum uncertainty 

that Heisenberg's Principle describes, genetic mutation presents a spontaneity 

and wildness to creation. 
 
The discovery of mutations is the discovery of an untamed and untamable 
energy at the organic center of life.  Not only is such creativity there, it is 
centrally there.  For without this wild energy, life's journey would have 
ended long ago (127.) 

 Natural selection is a counterpoint to the randomness of mutation, 

because selection is driven by order and necessity.  The differential survival of 

some individuals within a certain group, whether it be at the level of the individual 

gene, the phenotype, or the entire species, determines the fitness of any given 

mutation.  The survival of the fittest, however, does not mean that nature 

encourages unrestrained aggression and brute power in a competitive "market 

place" of life, which has been the slant that Social Darwinism has interpreted.  

Fitness is a function of fitting-in.  Natural selection's message to the individual is 

to "fit in to the community and become a fully functioning participant or else you 

will be left out for good" (133.)   

 The third force, niche creation, can also be referred to as the element of 

"conscious" choice.  This point will be controversial among evolutionary 

biologists.  Here, Berry and Swimme have extended the Cosmogenetic Principle 



 209 

of autopoiesis or epigenesis.  The form-producing power of different life forms is 

presented by Swimme and Berry as a break from the Neo-Darwinist tradition that 

focuses solely on mutation and natural selection.  They argue that when an 

organism "decides" to move into a new ecological niche in search of food, it sets 

off a dynamic which leads to differentiation and speciation.  There are numerous 

examples of organisms whose anatomies do not fit the habitat which they now 

occupy.  Darwin himself recognized this in the examples of the water ouzel bird, 

aquatic wasps, and the Galapagos iguana lizards.  Sometimes climate changes 

or other events necessitate the movement into a new habitat.  In other cases, 

however, this movement into a new habitat occurs by a kind of decision of certain 

pioneers within a species to explore new niches.  The evolutionary epic is filled 

with examples of choice as the mechanism of development, like the decision of 

some mammals to return to the sea in search of food.  In conceiving of this 

element of choice within the evolutionary dynamic, it is important to remember 

that a species' environment is never really fixed.  The environment may be 

relatively stable in comparison to the species' rate of change.  The image of a 

"fixed environment," however, is only a heuristic tool for evaluating ecosystems 

within a limited context.  Within a broader, evolutionary time frame, we gain a 

different insight into the dynamic relationship between speciation and 

environment. 
 
. . . a species always creates its own niche. . . it is also true to say that the 
species itself "fixes" the environment by choosing one out of a potentially 
infinite number of niches to inhabit.  We say conventionally that the fixed 
environment selects the species, but it is also true to say that it is the 
species that selects the environment (135.) 

 With this assessment of the evolutionary dynamic, Berry and Swimme 

have presented a profound challenge to the biological orthodoxy of Neo-
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Darwinism.  As a philosophical movement of thought, they proceed backwards 

from the reductionistic analysis of modern science to broader generalizations of 

the processes exhibited by phenomena and their implications and then to the 

specific manifestations.  Thus, the gene pool, characteristics, and behavior of a 

particular species are as much an encoding or representation of that species 

environment, as of the particular characteristics of that individual.  At some 

threshold, if we remove individual species from an environment, it becomes a 

different environment.  Ecosystemic memory is constituted by and decentralized 

in its components. 
 
To examine the gene pool and the physical and behavioral patterns of a 
population of woodpeckers is to see in these the nature of the bark on the 
community's trees, the nature of the climate and its seasonal changes, the 
size and chemical composition of the insects, the fabric of the grasses, the 
shapes and habits of the predator birds and animals.  The entire 
staggering complexity of the mountain community is slowly taken into the 
heart of the woodpecker's reality. . . (134.) 

 What we have is a scientific presentation of a Taoist "intuitive" insight into 

natural patterns.  To say that "the river swims the fish" achieves in this new 

cosmology a kind of literal truth that confounds the reductionistic worldview of 

modern science.  ". . . [R]ooted at the core of anything alive is the communal 

reality," write Berry and Swimme.  "At the heart of the individual is everyone else" 

(134.)  This kind of logical movement, I have argued in chapters two and three, is 

not only justified, it is unavoidable in human discourse, scientific or otherwise.  

The question is not whether it is philosophically justified to make these part and 

whole analogies, but "Does it work and how does it work?"  "Working" in this 

pragmatic, operationalist discourse is not narrowly construed, as in the case of 

most modern scientific discourse, but is broadly construed with multivalent 
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ranges of pragmatic concerns that include social, historical, ethical, aesthetic, 

and economic issues.   

 These three evolutionary forces correspond to the three forces expressed 

in the Cosmogenetic Principle.  Mutation is the universe striving for differentiation 

and novelty in the microphase of the bios.  Niche creation or choice is the bios 

expression of the autopoietic, form-producing power inherent in all beings.  

Natural selection is a restatement of the fundamental interrelatedness or 

communion that expresses itself in all moments of the space-time continuum.  

What we find in the bios is a qualitatively new intensification of these three 

cosmological dynamics.  Like Whitehead before them, Berry and Swimme have 

adopted a wholistic metaphysical system which offers radical philosophical 

coherence and cosistency that defies the metaphysical dualisms of modern 

science.  The difference between animate and inanimate is one of degree and 

scale, so the capacity of animate and inanimate to interact and exchange energy 

and information is not a mysterious threshold but a continuum.   Differences, 

however, do not disappear within their metaphysical wholism, but become 

manifestations of this new cosmological triad.   

 It is important to note before moving on that Berry and Swimme's 

discussion of mutation and natural selection is perhaps insufficient.  The current 

Postdarwinist discourse in biology tends to support Berry and Swimme's overall 

conclusions, however, rather than diminish them.  The Neodarwinist notion of 

evolution as a chain of gradual, independent, and random variation is found 

wanting.  Postdarwinism argues that merely random mutation has very little to 

actually do with life processes.  Genetic mutation is hardly random, but is rather 

directed by the complex mutual interaction of genes and their systematic 

regulation of each other.  Further, genetic mutation is to some extent also 
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directed by the environmental pressures on the phenotype.  The Lamarckian 

heresy has gained some empirical foundation, for instance in the stressed 

breading of E.cole  bacterium in labratories or as an explanation for Down's 

Syndrome.  The dominant dogma in biology sees biological causation moving in 

one direction only, from gene to body.  That there should, however, be some kind 

of feedback loop that enables the body to react back on the gene seems obvious 

given the importance of feedback loops in all other biological systems.  

Symbiosis is yet another evolutionary tool that allows genetic information sharing 

in a way that is neither gradual, random, nor independent.  We have seen this 

example already in the earlier discussion of Viking and Engla cells, where the 

genetic resource of one cell can be transmitted through viral cells to others.  The 

Tree of Life's descent begins to look more like a Thicket of Life with complex 

modes of change and interaction (Kelly 1992, 4-20.)  These arguments seem to 

reinforce Berry and Swimme's evolutionary cosmology, rather than to undermine 

it. 

 One example that the book develops to illustrate these three macro-

evolutionary dynamics is the parable of the horse.  The horse and the bison have 

common ancestory in the early Cenozoic period.  They both occupy a similar 

niche, feeding on grasses which are converted to food energy through their 

anerorbic bacterial stomaches.  Berry and Swimme argue that at some point in 

the primordial history of these animals, when faced with a predator, one ancestor 

decided to flee and the other ancestor decided to charge head-on.  The long-term 

consequences of these decisions would eventually create two different lines of 

descent. 
 
Even  if these early Cenozoic mammals had had imagination necessary to 
conceive of future forms of their descendents, they would in no way have 
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been able to orchestrate life to get there.  Their first step would already 
change the world that changes them. 
 Their movement into their future evolution began with commitment 
to a vision -- a vision strongly felt but seen as if fleetingly and in darkness.  
Perhaps it was just the sheer thrill of the gallop that capitvated the first 
horse's consciousness and convinced it to make that species-determining 
decision: "We will run come what may."  No vision of itself in the future, 
and yet the future pressed into its experience of the moment: "Here is a 
way to live.  Here is a path worth risking everything for" (138.) 

 The subtext of this particular parable of the horse and the larger meanings 

of evolution also present themselves as a moral discourse to humans in the late 

twentieth century.  "Any new population or species," write Berry and Swimme, 

"that is not engaged to some degree in reinventing itself within the context of its 

community flirts with extinction" (134.)  The newest species and population is 

Homo sapien, and our challenge is to reinvent ourselves or perish, but the 

question is how.  Should we genetically engineer our way into a "Brave New 

World," or should we depopulate and limit our species' impact on the 

environment through a neo-primitive, subsistance, life style of "Ecotopia"?  These 

and other interpretative choices that we make collectively and individually are 

filled with risks.  As Ricoeur stated so elegantly in the last chapter, "we wager on 

a certain set of values . . . [and] verification is therefore a question of our whole 

life" (Ricoeur, 1986, 312.)  Like the ur-horse, we have no insight into the future, 

but are offered visions that are "strongly felt but seen as if fleetingly and in 

darkness."  The "no-where" of some possible future worlds becomes the critical 

position vis-a-vis the present problem.  Like the ur-horse, we also encounter 

passions that can captivate and thrill us and thus serve as a dim source of 

guidance as we seek to adapt to new realities.  And like the ur-horse, we too 

must be mindful of our interrelatedness to our natural community.  Nature seeks 

to instruct humans in a new kind of hermeneutical conversation. 
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. . . [I]f you are interested in entering our community, you must pay 
attention to all of us here and live in this awareness. . .  If you are to stay, 
we must become related, and not just externally related.  We must 
become kin, internally related.  We live here.  Our meaning is here.  Our 
identity comes out of this place of togetherness.  If you wish to join us, we 
will work to provide everything you might need.  But you must first 
demonstrate you willingness to "let go of your previous accomplishments 
and enter our world freshly (133.) 

 

7. The Origins of Humans and the Evolution of Culture 

 Berry and Swimme refer to the evolution of humans as "the drama of self-

consciousness," and divide it into five stages.  First, there is the primordial 

emergence of the Paleolithic periods of the hominids which results in Homo 

Sapien  some 200,000 years ago.  Second, they discuss the Neolithic village 

which up until recent decades has been the primary mode of human habitation 

for the vast majority of humans. The third stage is the period of classical 

civilizations which began around 3,000 B.C.E..  The fourth stage in their drama is 

the rise of nation-states beginning about 500 years ago in Europe.  And the fifth 

stage is the beginning of the Ecozoic Era, which is the moment in which we now 

find ourselves looking ahead to possible worlds in the twenty-first century and 

beyond (143.) 

 The first primates were tree dwellers that evolved some 70 million years 

ago in the Cretaceous period just prior to the end of the Mesozoic Era.  Primates, 

along with other mammals, flourished during the Cenozoic Era.  Some 5 million 

years ago, chimpanzees and the early hominids were on the scene.  The first 

humans, Homo habilis, date back to 2.6 million years ago.  Homo erectus  

followed about 1.5 million years ago; and the archaic Homo sapien  was on the 

scene some 200,000 years ago.  This period from 2.6 million years ago to 

200,000 years ago is referred to as the Lower Paleolithic.  What distinguished 
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this line of human evolution was: the progressive use of stone tools; increased 

brain sizes; upright posture and bipedal walking which freed the hands; 

oppositional thumbs; mutual development of hands, eyes and brains; prolonged 

period of childhood dependence; and a refinement of throat, tongue, teeth and 

jaws that supported an expanded development of speech.  The psyche of these 

creatures passed from a forest-defined environment to an open, grassland 

environment.  Gathering and hunting became two powerful modes of interaction 

with our environments, which further imprinted our early consciousness.  The 

controlled use of fire would similarly transform our psyche and promote the 

development of culture.  With Homo erectus, beginning 1.5 million years ago, 

there was a great migration out of Africa into Asia and Europe.  Homo erectus  

was a cave dweller and builder of shelters.  They made clothing out of furs, were 

more sophisticated in the use of stone tools, and made extensive use of fire for 

cooking and warmth.  Berry and Swimme point out that it is not the use of tools or 

language per se  that set these new animals apart, which has been the traditional 

account of human uniqueness as an animal species.  Rather, it is the controlled 

use of fire, harkening back to the Prometheus myth, that evolved our new and 

unique qualities. 
 
With the fire in the hearth a communing with mythic powers takes place, 
social unity is experienced, a context for reflection on the awesome 
aspects of existence is established.  The hearth becomes the place where 
the basic social unities, the family, the band, the clan, the tribe, all achieve 
the intimacy needed for effective social cooperation.  Around the hearth is 
security from possible predators as well as the assurance that comes from 
community bonding (149.) 

 Homo sapien  arose some 200,000 years ago.  The Middle Paleolithic 

period extends from about 120,000 to 40,000 years ago.  The Upper Paleolithic 
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period extends from about 40,000 years ago until the beginning of the Neolithic 

village some 12,000 years ago.   

 The second great wanderings of human peoples began with the arrival of 

Homo Sapien  in east central Africa, which would extend human habitation 

throughout Africa, Eurasia, and into the Americas and Australia.  During this 

Middle Paleolithic period, we discover in Neanderthal sites in Europe extensive 

use of stone tools, semi-permanent dwellings, and  ritual burials of the dead.  

These burial sites are a profound insight into the emerging consciousness of 

early humans. 
 
Such a burial site with its ordered arrangement of stones is a mythic, ritual 
mode of expression that from its beginning is the manner in which humans 
respond to the universe, just as birds respond by flying or as fish respond 
by swimming.  It is an interpretation of existence consequent on the 
awesome experience that humans have in witnessing the coming to be 
and the passing away of things.  There appears to be a psychic tendency 
in humans consciously to integrate their own human process with this 
cosmological process (151.) 

 Some 40,000 years ago the Neanderthal groups disappear from the scene 

and the Cro-Magnon peoples arise.  The Cro-Magnon occupied the same habitat 

as the Neanderthals.  They are particularly known for their extensive cave-

paintings.  These paintings provide another insight into the emerging 

consciousness of humans, for with this art we can imagine an oral tradition as 

well, humans develop their capacity for a symbolic mode of interaction.  All of this 

points to a new mechanism for evolutionary change taking on prominence.  

Evolution in this new species, Homo sapien, is no longer strictly limited by the 

genetic coding, but is liberated by the genes to pursue a new path in which 

adaptation is encoded as culture and tradition.   
 
While every life form functions through some inner organizing and 
directing principle that guides the growing process from its origins in 
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simple cell division on through a sequence of developmental processes to 
maturity with minimal if any teaching or acculturation, the human depends 
much more extensively on acculturation processes that take place after 
birth. . . the human is genetically coded toward further transgenetic cultural 
codings, which in their specific forms are invented by human communities 
themselves in the various modes of expression (158-159.) 

 These sudden discontinuities in transitions between one proto-ethnic-

racial group and another are perplexing to anthropologists.  Just as suddenly as 

Cro-Magnon peoples replaced the Neanderthals, so too would they disappear, as 

the human drama shifted now away from Europe to the southwestern corner of 

Asia and to the northeastern corner of Africa, and the far-off continents of the 

Americas.   

 At the end of the Upper Paleolithic period and the beginning of the 

Neolithic period, the human population of the Earth was around one million.  Our 

common ancestors were divided over every continent in small, self-sufficient 

ethnic groups, that had very little interaction with other groups.  Almost 

simultanously in these different corners of the globe, however, humans embarked 

upon a new phase of development at a vastly intesified rate of change.  During 

the Neolithic period, an agricultural village-based mode of existence arose with 

the domestication of plants and animals, the invention of pottery, weaving, home-

building, visual art, music, oral literature, and religious-political culture (159.) 

 Although the Neolithic phase lasted from about 8,000 to 3,000 B.C.E.., the 

Neolthic village as the primary mode of human habitation continues to this day 

even after the rise of urban civilizations and nation-states.  Urban civilizations are 

really just "elaborations of the basic Neolithic inventions."   Contrary to the 

modern urban view of village existence as backwards and stunted, Berry and 

Swimme argue that village-life should be maintained as the dominant form of 

human habitation in the Ecozoic era. 
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In reality the Neolithic village has been the exciting context of immense 
creativity.  It was as peaceful a period as humans would ever know. . . In 
the social order it was a period of community intimacy and apparently the 
widespread sharing in decision making.  It inaugurated new artistic motifs 
(175.) 

 Berry and Swimme also note that women tended to play the predominant 

role in the Neolithic village and that much damage has been done by the loss of 

this matriarchal village culture.  In arguing for the merits of this matriarchical 

village existence, our authors outline four phases of its history.  First, the creative 

phase which lasted from 8,000 B.C.E.. to the rise of urban civilizations around 

3,000 B.C.E..  The second phase is one of continuous development in isolation 

from the new civilizations, particularly in parts of Africa, the Pacific Islands, and 

North and South America.  The third phase is that of its marginal status within the 

urban civilizations.  The fourth phase, Berry and Swimme see as the future 

revival of "eco-villages that are sustainable centers of culture" (178-179.) 

 As late as 1800 C.E.., less than three percent of the world's population 

lived in urban centers, and at the turn of this century, that proportion rose only to 

ten percent.  Only in the last decades has the balance shifted away from village 

dwelling to urban dwelling, and with devastating environmental and human 

consequences.  We need a new balance sheet in reckoning the advantages and 

disadvantages of village versus urban culture. 
 
The success of the Neolithic village might be estimated by its capacity to 
survive over the centuries, by its technological inventiveness in relation to 
its ecosystem, its artistic genius, its linguistic creativity, its oral literature, 
its song motifs and dance patterns, its intimate rapport with the spirit 
world, and by the brief space of time in which these villages gave birth to 
the urban civilizational forms and, until the rise of the modern industrial 
farm, has ever since sustained them in their food supply and even in their 
human population (181.) 
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 With the rise of the classical civilizations around 3,000 B.C.E.., the human 

population was estimated to be around five to ten million.  Specialization of labor 

developed in agriculture, crafts, and engineering within increasingly larger 

villages.  Technological innovations began to transform life: wheeled 

transportation, brick making, stone cutting, boat building and sailing, mining and 

metallurgy, sewage systems, water mains, grain and food storage, weaponry, 

and carpentry.  Humans could now live and flourish in greater numbers within a 

more artifactual environment of their own design, less intimately related with the 

wilderness of nature.  Indeed, wilderness as a concept begins with the rise of the 

urban civilization (184-185.) 

 The specialization of human labors also led to hierarchical political and 

religious organization.  Male deities began to replace female deities.  Priest-kings 

became absolute rulers.  Here too we see the important intersection of 

cosmology and society. 
 
In every case the human social order was integrated with the cosmological 
order.  These constituted a single order of the universe.  Neither the 
cosmological nor the human was conceivable without the other.  Each 
functioned in relation to the other, while both functioned in relation to the 
presence of all-pervasive numinous power.  Progressively the human ruler 
took on the attributes of the divine while the divine took on the attributes of 
the human ruler (183.) 

 About half way through the period of the classical civilizations, a period of 

deep spiritual and emotional crises occured.  In the course of a few centuries, the 

wisdom traditions of the world crystalized.  The philosophic and spiritual systems 

that arose between 800 B.C.E.. and 300 B.C.E.. have profoundly shaped the 

character of human values and behaviors since.  Berry and Swimme argue that it 

was a new awareness of the tragic nature of life that gave rise to a search for a 

loci of meaning outside of this material existence. 
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It was more an ontological or metaphysical perception of the transient 
nature of existence in the temporal order.  It was perhaps a loss of 
innocence that existed in prior times when the human experience itself 
absorbed completely within the ever-renewing sequence of the natural 
world and unable to reflect on any other possibility open to the human 
(188.) 

 Humans sought some source of meaning and power that transcended the 

world of mere flesh.  The world of ordinary human existence was seen as a kind 

of enslavement.  In spite of the real pleasures that life offered, there was a 

deeper futility which underlay these enjoyments.  There arose a profound 

pessimism about life.  Whether it was in the Mesopotamian tale of Gilgamesh, 

the Hindu concept of Moksha, the Buddhist notion of Duhka, the Jewish parable 

of Job's suffering, the Greek tragedies, or Plato's cave, there arose a religious-

philosophic approach to dealing with this tragic dimension of the ordinary 

temporal existence.  Even the profoundly naturalistic Taoist notions of the Yin 

and Yang, expressed a kind of futility towards the problems of evil and death, 

which were seen as esoteric counterparts of the good and life. 
 
This sense of the phenomenal world as oppressive to the more sublime 
aspects of the human, as a situation to be escaped from by spiritual 
discipline or some form of intellectual insight, constituted the ambivalence 
of the human situation (188.) 

 By 100 C.E.., world population had grown to an estimated 300 million, but 

it had reached a kind of threshold, as a recurring pattern of growth and decline 

cycles ensued due to exhausted food supplies, disease, and warfare.  At 1500 

C.E.., after the death of perhaps a third of the world's population due to the 

Bubonic Plague, the population of the world was around 400 - 500 million people.  

The plague had a profound effect on the attitudes of European culture toward 

nature, which would radically impact the course of the European sciences, 

religious culture, and political-economic expansion. 
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 Europe becomes a critical center for the last five hundred years of human 

evolution.  European expansion gave rise to what Swimme and Berry refer to as 

humanity's third great wandering.  But this time, as humans travelled the globe, 

everywhere they went they encountered other humans.  With superior weapons, 

a hierarchical, bureaucratic organizing system, and an animating religious-

political ideology, Europeans quickly colonized the entire planet.  Europeans 

grew stronger with the importation of resources, labor, and know-how from the 

colonies to the center.  European sciences, industry, and agriculture grew 

tremendously with these new found technologies and resources.  One need only 

think of northern Europe without the potato as a food staple to imagine the 

significance of these appropriations of agri-culture and other resources to the 

empowerment of the dominant center.147  The impact of this expanding center of 

power has dramatically altered human culture and dwelling throughout the world. 
 
The political-cultural shape of humanity was thus altered in a radical 
manner as the various human communities were in contact with each 
other and turned toward a common destiny in a way never previously 
existing (13.) 

 Berry and Swimme do not mean to glorify European expansion.  They 

note at what costs in suffering and destruction this expansion meant for Non-

European peoples and bioregions.  European expansion has been so successful 

that in the contemporary context it even threatens to destroy itself.  Berry and 

Swimme celebrate the diversity of human cultures and languages and mourn 

their losses.  In order to understand how profoundly different the human situation 

is today, however, we need to have a perspective on the irreversible changes 

                                            
147  For specific analyses of how the European sciences exploited indigenous 
knowledge and technologies to the empowerment of European civilization, see 
the anthology edited by Sandra Harding (1993) The "Racial" Economy of 
Science: Towards a democratic future. Bloomington: Indiana University Press. 
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wrought by this third great wandering of humans since their primordial origins in 

east Africa.  While we may hope to preserve human cultural diversity, these 

survivor cultures will be no more pristine than our atmosphere or oceans.  The 

capacity of the dominant European center of science, culture and economy to 

listen to and learn from these remnants of human cultures is an analogous task 

to our need to listen to and learn from nature as perhaps our most profound and 

most marginalized "other." 

 With European expansion came the organizing principle of the nation-

state.  The nation provided the primary integrative basis for human community.  

The sacred idea of the Vaterland  and  Muttersprache  within whose boundaries 

identity, privilege, and duties were conferred to its inhabitants.  The new found 

wealth of the European peoples gave rise to the bourgeoisie, whose interest lay 

in private property and the protection thereof.  This new middle class was also 

the force behind the movement toward popular government and a greater 

concern with the protection of individual freedoms.  Community was viewed as a 

free association of individuals, contrary to traditional views that saw the 

community as primary and the individual as derivative (211.)  This political 

individualism also had its counterpart in the spiritual individualism of the 

Protestant Reformation, which saw the individual human soul as the direct 

creation of God, thereby bestowing it with Supreme value.  The democratic ideals 

and institutions that evolved in eighteenth century Europe and the British colonies 

in America have since spread over the entire planet.  And though these 

democratic ideals remain unrealized in many places, and though these 

democratic institutions arose with the exclusion of women, non-whites, and those 

without property, they nevertheless "constitute one of the main achievements of 

the modern period" (211.) 
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 Berry and Swimme, while wanting to recognize the positive contributions 

of European evolution and expansion, argue, however, against a triumphalistic 

Eurocentric discourse. 
 
For the various peoples to achieve their identity and their freedoms within 
the democratic setting of the nation has been considered the basic 
mission of the nineteenth century.  Nationalism, together with progress, 
democratic freedoms, and limitless rights to private property and economic 
gain, might be considered the pervasive mystique of the late eighteenth, 
the nineteenth, and the twentieth centuries. . . A mystique with entrancing 
benefits but also with devastating possibilities that would become clear 
much later when all four of these forces would be recognized as the 
anthropocentric basis for a temporary human improvement that would 
eventuate in the ruin that humans would bring upon the natural world 
(212.) 

 In this century, the structure of the nation-state is in transition.  Two World 

Wars, political decolonization, the Cold War, vast expansion of armaments in 

quality and number, revival in ethnic nationalism, and the growth of a global 

economic system have led to many new dangers and opportunities.  Most 

disturbing perhaps is the exponential growth rates in human population and 

consumption patterns.  Around 1900, the human population of the world had 

reached about 1.5 billion people after millenia of mostly stable or slow growth.  

By 1950, however, humans numbered 2.5 billion; and by 1990 we increased to 

5.6 billion.  These exponential population growth rates are unsustainable from a 

biological perspective.  When we overlay the vastly increased consumption 

demands that individual humans make on the planetary resource-base, the 

ecosystemic impact of this population growth rate is multiplied.  Berry and 

Swimme argue that if we take this large view that integrates human prehistory 

and history with our natural history, we can recognize what is invisible to us 

because of our proximity to it, that we are in the midst of a major cultural 

transition, an evolutionary threshold, a macrophase shift for Earth.  Collapse into 
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an evolutionary dead-end is a real possibility for humans and many other 

Cenozoic life forms.   

 

8. Modern Science as Revelation and Distortion 

 Swimme and Berry trace the evolution of the modern scientific view of the 

universe in a chapter entitled "The Modern Revelation."  The title helps us to 

refocus on the central proposition of the book, that the modern scientific 

cosmology is a profound religious-like revelation which must be studied and 

taught as such in order to derive its allegorical content.  After tracing fifteen billion 

years of universe evolution and four billion years of Earth evolution in the 

preceding chapters, Berry and Swimme set the stage for a critical reassessment 

of ourselves and the meta-narrative by reflecting on the intellectual history of 

modern science. 

 Modern science was incubated in Medieval European Christianity.  On the 

one hand, modern science owes much to Greek philosophic traditions that re-

entered European life through the conquest of Muslim Spain.  Central to the 

scientific enterprise were the Judeo-Christian-Islamic notions of a rational Creator 

and a rationally ordered Creation that could be understood by humans.  The 

Neopythagorist revival of the fifteenth century was particularly important in Berry 

and Swimme's view.   
 
The mathematical mode of modern science owes much to this tradition. . . 
The positivism of modern science is itself rooted in such mythic-mystical 
traditions.  This commitment to the order and intelligibility of the universe 
has been the basis of the past five hundred years of scientific inquiry 
(228.) 

 With the Bubonic Plague, however, and the gruesome depopulation of 

Europe, people adopted a less optimistic view of Creation.  Nature was seen as 



 225 

fallen, hostile to humans, not to be trusted.  A sense of nature as sacred was 

difficult to maintain in the face of so much sickness and death.  God and the 

meaning and purpose of life were seen as outside of and beyond this material 

world.  What had been previously seen as an integral organic hierarchy of nature, 

humans, and the Divine, now became externally related.  Humans stood at the 

center of the Divine drama, while nature was but a stage upon which the story of 

redemption played itself out between humans horizontally with each other and on 

a vertical axis with God.  Berry and Swimme talk about the mutually reinforcing 

rise of an exaggerated anthropocentrism and theocentrism to the exclusion of 

nature.  God was still seen as the Creator of nature, but now nature was devoid 

of Divine value.  It could be treated as an object for whatever purposes humans 

chose, because it had no value until mixed with human labor.  Nature was 

ordered by God, so it had internal coherence; but it existed solely for human 

benefit. 

 Within this context, fueled by European expansion, scientists began to 

study natural phenomena in new ways.  Berry and Swimme chronicle important 

actors in this 500 year scientific drama: Kepler, Galileo, Descartes, Bacon, 

Newton, Cuvier, De Buffon, Hutton, Lamarack, Darwin, Simpson, Hershel, 

Clausius, Kelvin, Joule, Planck, Einstein, Heisenburg, and Hubble.  What adds to 

the drama of this intellectual history is its unintented consequence, according to 

our authors.  For although it was committed to a view of an objective, mechanistic 

cosmology, the end result has been to pull the rug out from underneath that 

mechanistic worldview. 
 
None of the scientists of the seventeenth, eighteenth, or nineteenth 
centuries knew the larger implications of what they were doing or of the 
discoveries they were making.  Yet each of the major figures was 
contributing something essential to a pattern of interpretation that would 
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only become clear in the mid-twentieth century.  Only now can we see with 
clarity that we live not so much in a cosmos as in a cosmogenesis, a 
cosmogenesis best presented in narrative; scientific in its data, mythic in 
its form (229.) 

 In the earlier stages of the modern scientific project, the common wisdom 

was that humans and nature were created together and that this event occurred 

only a few thousand years ago.  Nature was an ahistorical setting for the 

historical development of the human Fall and Redemption drama.  Creation was 

human-centered in its meaning and purpose.  The non-human existed as the 

material and aesthetic resource for human existence.  With the Divine-like 

capacity for rational inquiry, humans could unlock the secret workings of this 

rationally created cosmos.  Nature was a collection of parts in a fixed-container 

universe of absolute location.  A thing could be understood by examining its 

parts.  The reductionistic mode of inquiry was extraordinarily powerful in learning 

how to manipulate nature for human ends.   

 In Berry and Swimme's account, physics becomes an important paradigm 

for the development of the sciences on two bases.  In the earlier stages, 

Newton's mathematical and mechanistic worldview becomes the guiding ideal in 

all branches of the sciences.  To the extent that others could imitate physics, they 

were considered "hard" as opposed to "soft" science.  In the later stages, 

however, physics becomes a very different kind of paradigm, by its unintented 

deconstruction of the Newtonian worldview.  With the advent of Relativity Theory 

and Quantum Mechanics, we shift away from determinism and simple objectivity 

to a paradigm governed by probability, paradox, and observer-context.  

Physicists, however, for the most part, resist drawing metaphysical implications 

from this radically different body of knowledge, though there is no lack of popular 
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literature which does so.148  The culture of physics, like the culture of science in 

general, remains in the old paradigm of the Newtonian worldview with its 

problematic dualisms of subject - object, human - nonhuman, and consciousness 

- matter.  What remains of the Newtonian world view in the dominant culture of 

science are these dualisms and the notion of a world-universe devoid of 

meaning, value and purpose. 
 
The inner spontaneities guiding the destinies of the natural world have 
been considered irrelevant.  An overlay of mechanistic patterns has been 
imposed on the biological functioning of the living world.  The natural world 
has become a "resource" for human utilization.  Progress has been 
measured, not by the integral functioning and florescence of the Earth 
community, but by the extent of human control over the nonhuman world 
and the apparent benefits that emerged for humans (241.) 

 In Berry and Swimme's account, they try to drive a wedge between the 

content of modern science that supports their interpretation of a meaningful 

cosmogenesis and the culture of modern science which is described as "autistic" 

to this meaning-filled universe.149  So while the modern scientific cosmology is 

profound revelation, the scientific establishment through which we gain this 

information is profoundly retarded.  That the scientific-industrial "progress" in the 

last centuries is now leading to the devastation of our very life-support systems is 

evidence that "what humans do to the outer world, they do to their own interior 

world."  Thus, "as the natural world recedes in its diversity and abundance, so the 

                                            
148 See for instance: Gary Zukav (1979),The Dancing Wu Li Masters: An 
Overview of the New Physics, New York: Bantam or Fritjof Capra (1975, 1983), 
The Tao of Physics, New York: Bantam.  Two other introductory books on the 
New Physics are: Paul Davies (1983), God and the New Physics, New York: 
Touchstone; and Alastair Rae (1986),Quantum Physics: Illusion or Reality?, New 
York: Cambidge University Press. 
149 The use of the autism metaphor is not from The Universe Story , but from a 
keynote address that Thomas Berry gave at the American Academy of Religion 
in Washington, D.C. on November 22, 1993. 
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human finds itself impoverished in its economic resources, in its imaginative 

powers, in its human sensitivities, and in significant aspects of its intellectual 

intuitions" (242.)  
 
We are progressively alienated from any depth experience of the 
mysterious forces at work throughout the universe.  The human soul 
shrivels into its own being and loses its life-giving contact with all those 
invigorating experiences of natural phenomena. . .(242.) 

 The necessary appropriation of this new cosmology as a practical and 

cultural wisdom for our species is thwarted by the context of discovery within a 

scientific establishment that is ideologically committed to reductionism, 

mechanism, randomness, meaninglessness, entrophy, and anthropocentrism.  

These categories have a place within Berry and Swimme's Universe Story, but 

are held in a creative balance with holistic, autopoietic developmental categories.  

The resistance of this scientific ideology to critique defies its own logic and self-

critical normative code of conduct.   

 Berry and Swimme discuss this resistance in psychological terms: "we find 

in the western psyche what might be designated as a deep hidden rage against 

our human condition" (248.)  We want to have our existence without pain and 

death.   Herein lies the pathos of human existence at a time when we have 

gained increadible powers over pain and death.   
 
Yet if the delights of existence came with pure, unalloyed joy, with no price 
to be paid; if death were not the condition of life; then the whole of 
existence might tend toward the trivial.  Danger and death are conditions 
for adventure; and life without adventure can be a dull experience.  Such a 
mediocre existence cannot be permitted by the very structure and 
functioning of the universe. 
 Yet such a mediocre mode of being is precisely what has been 
invented in the terminal phases of the Cenozoic (248.) 
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 In the terminal phases of the Cenozoic, the powers of culture, economics, 

and science have coalesced around a tragic constellation of beliefs and practices 

that give us power and control without natural wisdom and natural value.  A 

significant portion of humans in the twentieth century have achieved an 

undreamed of comfort, security, and longevity.  This material success of our 

species, however, is profoundly transitory, and is not without its spiritual costs. 
 
What we have gained by controlling the world as a collection of objects we 
have lost in our capacity for intimacy in the communion of subjects.  We 
no longer hear the voices of all those natural companions of ours 
throughout the Earth.  Nor is it clear that we have really gained the 
satisfactions we sought (249.) 

 Berry and Swimme describe the distopia of  the emerging modernist 

mystique that is developing in defense of the cultural, economic, and scientific 

establishment as a reaction to the ecological critique.  They coin the term the 

"Technozoic era" for this paradigm.  Through a Disney World-like fantasy, all of 

Earth will be brought under the artifactual management of technology, 

government and business to the benefit of humans (or at least certain groups of 

humans).  Genes will be reengineered to make better products for human 

consumption; wetlands will be destroyed or created to suit human needs; nature 

reservations will be maintained as recreation and genetic resource zones, while 

the rest of the Earth becomes subservient to the industrial-technological appetite 

for more resources. 
 
. . . the present devastation is the consequence of a powerful myth that 
has seized the human soul in recent centuries, the myth of Wonderland, 
the Wonderland that is coming into existence by some inevitability if only 
we continue on the path of progress, meaning by progress the ever-
increasing exploitation of the Earth through our amazing technologies. . . 
This Wonderland vision is embodied in the Disney World ideal of the 
human in a nonthreatening world of fabricated imitations . . . an artifical 
world where nothing is left of the original spontaneities of nature.  Such is 
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the illusory world that supplies a mythic referent for the present 
industrialized world and enables society to ignore the manner in which it is 
irreversibly reducing the planet to wasteland rather than to Wonderland 
(218-219.) 

 The critique of this Technozoic ideology goes beyond the materiality of our 

existence to impinge upon our intellectual and cultural well-being, for without 

nature as originary "other" to the human, the purpose of human existence 

becomes desacralized and degenerates into solipistic meaninglessness.  A 

purely materialistic utilitarian approach to solving this ecological crisis might work 

on one level, but aggravates the problem on another level. 
 
For what is at stake is not simply an economic resource, it is the meaning 
of existence itself.  Ultimately it is the survival of the world of the sacred.  
Once this is gone the world of meaning truly dissolves into ashes (250.) 

 The source of resistance to recognizing this critique of the Technozoic 

also goes beyond the materiality of the entrenched and mutually reinforcing 

systems of culture, economics, and science.  This horrific picture of ourselves is 

profoundly unsettling to our individual and collective sense of identity.   
 
That our western civilization should be the principal cause of such 
extensive damage to the planet is so difficult a truth for us to absorb that 
our society in general is presently in a state of shock and denial. . .  We 
are unable to move from a conviction that as humans we are the glory and 
the crown of the Earth community to a realization that we are the most 
destructive and most dangerous component of that community (254.) 

 That we are profoundly unable to recognize or respond to our 

dysfunctional beliefs and behaviors is itself a sign of the dysfunction.  Here Berry 

and Swimme adopt the addictions metaphor that Swimme began to develop in 

his previous book.   
 
Such denial is the first attitude of persons grasped by any form of 
addiction.  Our western addiction to commercial-industrial progress as our 
basic referent for reality and value is becoming an all-pervasive attitude 
throughout the various peoples and cultures of the Earth (254.) 
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 Our addictive disorders are progressive dis-eases.  And like other addicts, 

we will reach some threshold where we "hit bottom" and then either go into 

recovery or die.  This hitting-bottom does not mean that all life will perish or even 

that all human life will perish, but it does mean enormous suffering and a vastly 

impoverished existence for the survivors.  
 
We do not imply here that the more elementary life systems of the planet 
are in danger of extinction.  These, the microforms of life -- along with the 
insects, rodents, plants, and many of the trees and animals -- will surely 
continue, probably in even greater abundance (255.) 

 A major extinction of species could arguably be insignificant in the 

evolutionary time scale.  Billions of species have gone extinct during the 

evolutionary drama.  The species represented on the Earth today may account 

for only one percent of the total speciation over the last four billion years.  The 

current floresence of life and consciousness on Earth today, however, presents 

unique qualities in the evolutionary narrative. 
 
. . . there was never a time in four billion years of Earth's life with as many 
species as there were when humans first arose in Earth community.  
Great chasms of experience had been irrevocably lost through mass 
extinction, but a beauty endured through it all.  The catastrophe at the end 
of the Mesozoic was overcome by life's fecundity, and the overall richness 
of life on the planet surpassed that of any previous era. (140.) 

 Further, we must question the nihilistic move to view ourselves and many 

other beings on this planet as expendable units in the evolutionary drama of 

mass extinctions.  There is a profound disloyalty to the community of beings that 

gave rise to our human being.  It is a profoundly dysfunctional abstraction to think 

that we can or should step outside of this process and look back at ourselves in 

nonjudgement from some future millions of years beyond our generation's life 

span as the perspective to assess our current activities.  Humans are not simply 

a new evolutionary form of an ice-age.  We must judge the value of Earth and the 
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cosmos not by a distant look into the future, but with deep sensitivities to our 

locatedness as the moment of a long biophysical struggle to realize our mode of 

self-reflective consciousness.  Our biophysical and cultural histories endow us 

with value and worth.   
 
Earth is a one-time endowment.  It is indeed an ever-renewing planet, but 
within limits.  Just what these limits are we do not know.  But whatever the 
limits of this planet, it is infinitely precious.  No other such planet exists in 
the solar system.  We know of no other such planet in the universe (246.) 

 In so far as we destroy our planet ourselves, as opposed to the destruction 

of our planet through meteor impact or a stellar plasma collison, we destroy not 

merely the materiality of this world, but we retroactively undermine the value and 

worth of our forebearers in the evolutionary drama of life.  Our self-destructive, 

addictive mode of being in the present deadens our present-tense grasp of this 

value and worth.  The losses we experience are in the diminished spiritual and 

moral life.  That modern science, industry and government (all of us really) would 

deliberately and triumphalistically terminate "the most awesome splendor that the 

planet has yet attained" is a profound perversion.   

 In making this argument about the Technozoic era, we are reminded of 

Ricoeur's discussion of Marx, Mannheim, Althusser, Weber, and Geertz from the 

last chapter.  This inversion of reality, through the Technozoic ideology as 

mirrored distortion thereof, is exactly what we encountered in the discussion of 

ideology and the critique of ideology.  In describing the Technozoic nightmare, 

Berry and Swimme curiously use the term "myth" to mean a distortion of reality, 

rather than the integrative notion of myth encountered in Geertz or even in the 

opening chapters of The Universe Story.  The dominant cultures of science and 

industry create this technological Wonderland dream as a "surplus-value" to fill 

the gap in the claim for legitimation of an unjust eco-social order.  In this critique 
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of the Technozoic ideology, we see how Ricoeur's parallel correlation of ideology 

and utopia function within Berry and Swimme's text.  Like ideologies in general, 

there is no single author or text for this Technozoic ideology that they criticize, 

but rather only a diffused, cultural notion of the way things "really" are and must 

be.  Berry and Swimme, on the other hand, write in the genre of utopia as 

identifiable authors with a real text and a utopic vision of a possible world that 

stands as a critical alternative to the existing world.  Through a productive 

distanciation from their culture of origin, they adopt a vantage point that while 

necessarily continuous with their cultural traditions is also able to critique those 

traditions from the perspective of "no-where."  That "no-where" is their 

commitment to a meaning-filled embodied universe and the Ecozoic era as a 

utopic alternative to the distopia of the Technozoic.   

 

9. The Utopic Vision: The Coming of the Ecozoic Era 

 The utopic vision of the Ecozoic era functions in Berry and Swimme's text 

as a vantage point from which to critique the dysfunctions of human life in the late 

twentieth century.  The assertion of this Ecozoic possibility also has a 

constructive function in envisioning and motivating efforts to transform societal 

values and behaviors.  Their utopic vision, however, is not primarily a political, 

economic, and social change agenda, but a philosophical and spiritual vision of 

meaningful human existence.  Berry and Swimme's text departs from the 

traditional genre of utopia in that it is devoid of the kind of detailed descriptions 

about the functioning of this new eco-social order.  Rather, they address primarily 

the guiding principles and beliefs that will lead to this new society.  There are 

aspects of their vision, like the revival of village-dwelling and of indigenous 

cultures, that are nostalgic in orientation; but because they have adopted an 
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evolutionary model for their meaning-system, there will be no going backwards to 

some idealized past.  Nor can we simply withdraw from our interventionist 

practices in the natural world.  The damage done already is too great to think that 

we might simply depopulate and simplify human habitations in such a way that 

nature could heal itself and reestablish its independence from humans.  We are 

forced into a kind of planetary managerial role150, even though it is beyond our 

moral and scientific capabilities.  "Our proposal then," write Berry and Swimme, 

"is not that we walk away from the natural world but that we follow our own 

instinctive sensitivities in relating to the natural world" (252.)   

 By deconstructing the metaphoric nature of the scientific classifications of 

the evolutionary process, Berry and Swimme establish credibility for their own 

idiosyncratic coining of the term "Ecozoic" to describe the evolutionary 

adaptations that they envision. 
 
Presently we seek to remedy the devastation of the planet by entry into a 
new period of creativity participated in by the entire Earth community.  This 
new period we identify as the Ecozoic era, a fourth biological era to 
succeed the Paleozoic, the Mesozoic, and the Cenozoic.  These last three 
terms are conceptual expressions invented in the nineteenth century that 
enable us to think about the larger patterns of functioning of the 
biosystems of the planet.  They are subjective "mythic," organizational 
expressions with a basis in the observable world although they are 
themselves not found in the observable world  (242.) 

 The core of Berry and Swimme's utopic vision is that humans and the 

Earth community will coexist in a mutually enhancing manner.  To do so, 

however, requires a very different kind of mystique than that of the Technozoic.  

Humans and nonhuman entities need to be envisioned as "a developing 

community," albeit "one with an important role for the human in the midst of the 

                                            
150 For an example of this managerial attitude to planetary problems, see 
Scientific American, ed. (1990) Managing the Planet, New York: W.H. Freeman. 
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process" (14.)  So while Berry and Swimme have argued against the extreme 

anthropocentrism of modern science (and religion), they seek not only to 

decenter humans, but to recenter us within a cosmologically defined mission.   
 
To preserve the economic viability of the planet must be the first law of 
economics.  To preserve the health of the planet must be the first 
commitment of the medical profession.  To preserve the natural world as 
the primary revelation of the divine must be the basic concern of religion . . 
.  The well-being of the Earth is primary, human well-being is derivative 
(243.) 

 How they construct this new anthropology of the human in a unique 

communion with nonhuman entities is a critical point in rendering their 

environmental and social ethics coherent.  If we are simply one set of natural 

phenomena among many, then discussions of special human duties and 

obligations are rendered meaningless.  With the human mode of being, however, 

a new quality arises.  Humans are "new ripples in the fabric of space-time" (44.)  

Human sentience is not just in our heads, it "is an ontological creation of the 

evolving universe" (76)  Our mode of being has always existed as a latent 

potential and has now been activated in a remarkable evolutionary experiment.  

Our microphase being as humans, while continuous with the evolutionary 

development of the biophysical, also presents a macrophase shift throughout the 

universe.  The universe gains uniquely human forms of beauty, coherence, 

morality, and purpose through our sentience, even as it creates us with this 

sentience.  The views and perspectives of these puny humans on this 

insignificant planet within a vast galaxy among hundreds of billions of other 

galaxies are not trivial at all, but central to this moving endpoint of the here and 

now in this cosmogenesis.  The universe is "not 'out-there,' but is rather an 'in 

here'" (23.)  We are an integral member of a community of beings that is 

ultimately one being, so humans are not simply "in here" but also "out there."  
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Whether human identity is understood as an enclosure within skin, genetic 

sturcture, transcendent soul, or a linguistic system, Berry and Swimme seek to 

break the boundaries of identity through a poetic literalism in the use of 

biophysical discourse.  As we come better to know this community of beings to 

which we belong, we begin to perceive that "the eye that searches the Milky Way 

galaxy is itself an eye shaped by the Milky Way. . ." (45.)  

 This blurring of identities in which the human becomes a manifestation of 

the whole, rather than a separate part among other parts, serves the important 

ethical function of disolving the anthropocentric ethics which makes "man the 

measure of all things."  But to the extent that humans, as microphase 

phenomena, are aIso a macrophase shift in the whole, we may also maintain 

notions of ethical choices and obligations that are different from other beings.151  

Thus, Berry and Swimme argue that their cosmogenetic description of the way 

evolution has functioned becomes a prescriptive assessment for humans.  Not 

only does it offer a new paradigm for "seeing," but also for "acting."  Berry and 

Swimme see in their approach a potential integration of science, aesthetics, and 

ethics. 

 In the confrontations with the ecological obstacles to the exponential 

growth of human numbers and desires, we encounter constraints that we can 

either adapt to or deny.  It is possible, at least for some human groups, to 

postpone the reckoning with our ecological destructiveness for another 

generation or two.  There is, however, another possibility in which we seek not to 

deny but to embrace these constraints as opportunities.  Berry and Swimme offer 

                                            
151 This issue will be examined in depth in the conclusion with the help of Holmes 
Rolston III. 
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that "we might come to see in the very constraints themselves the presence of a 

future sublime beauty, struggling to emerge" (57.)   
 
We can begin to understand that in the very resistance to our former 
habits lie the central directions for our creativity.  By embracing these 
obstacles and the suffering these sometimes entail, we can participate 
more effectively in giving shape to new forms and patterns of human 
existence (58.) 

 From the vantage of the Cosmogenetic Principle, we can see that 

resistance, desire, and dream give rise not only to struggle, pain, and death, but 

also to beauty, diversity, and communion.  Successful evolutionary adaptations 

transform obstacles into opportunities, but not without risks and sometimes 

failures.  There is always a price to pay for change and continuity within the 

entropic universe.  When we consider the uncertainties and changes required by 

these Ecozoic transformations, Berry and Swimme tenderly remind us that there 

is a "sacrificial dimension" of the universe. 
 
When we reflect upon the omnipresence of destruction and violence 
throughout the layered universe and on the mysterious relationship of this 
destruction to the evocation of a great beauty, we can begin to approach 
such an understanding.  Life includes, in its essence, hardships of many 
kinds.  To refuse these, to refuse to accept what might be called legitimate 
suffering, is to opt for a reduced existence (59.) 

 The pathologies in human existence arise when we make as our central 

project either the total avoidance of suffering or the pursuit of pain for its own 

sake.  Berry and Swimme note the problematic misuses and abuses of the 

concept of sacrifice within human history, but they neventheless embrace 

suffering and death as the mysterious price for beauty and life.  Especially for 

those with economic privilege, we are called upon to make "sacrifices" in 

changing our hyper-consumptive economic patterns.  What we gain through this 
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radical "simplification" of our material life style is not merely freedom from 

addiction, but a deeper sense of communion with a meaning-filled cosmos.   

 We will not only think our way into new ways of being, we will act 

ourselves into new modes of thinking.  It is therefore deeply consistent with Berry 

and Swimme's larger vision that they have not offered a detailed eco-political 

action agenda.  The future realization of the Ecozoic era requires the kind of 

radical pragmatic experimentation that characterized previous evolutionary 

adaptations.  But like the mode of experimentation we have come to know in 

science, the probability of success is defined within a matrix of possible worlds.  

Berry and Swimme argue that the quality that humans must now cultivate to 

better see and better enter into this matrix is our ability to learn and understand, 

not to do and explain. 
 
Our human responsibility as one voice among so many throughout the 
universe is to develop our capacities to listen as incessantly as the 
hovering hydrogen atoms, as profoundly as our primal ancestors and their 
faithful descendents in today's indigenous peoples.  The adventure of the 
universe depends upon our capacity to listen (44.) 

 So by default or design, for better or for ill, the entire planetary life system 

is already and will increasingly be profoundly influenced by human activities and 

beliefs.  When Berry and Swimme argue that "the comprehensive objective of the 

Ecozoic is to assist in establishing a mutually enhancing presence upon Earth" 

(250), they imply a radically new mode of human being on the Earth.  Their use 

of the phrase "the end of the Cenozoic," and their coining the term, "Ecozoic" as 

the fourth era in the evolution of life, give an indication of the magnitude of the 

transitions in which we are presently engaged.  Here is an epic narrative which 

focuses fifteen billion years of cosmogenesis and all future possibilities in the 

awesome moment of the here and now of our lives.   
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 Berry and Swimme derive three principles to guide human thoughts and 

actions through this evolutionary transition: acceptance, protection, and fostering.  

Protection of what evolution has already created in genetic diversity and 

ecosystems is perhaps the more obvious task.  "The basic obligation of any 

historical moment is to continue the integrity of that creative process whence the 

universe derives, sustains itself, and continues its sequence of transformations" 

(251.) 

 Fostering the florescence of evolution is perhaps more vague.  By 

fostering, Berry and Swimme acknowledge our capacity to act in ways that 

enhance the progressive differentiation, autopoiesis, and communion of our Earth 

community.  Humans can act with care and insights in ways that actually 

increase the quality and quantity of experience for other beings.  Thus, through 

composting, we improve the soil; through recycling ships by sinking them off the 

New Jersey shore, we create artificial reefs that support more aquatic life; 

through vetrinarian medicine, we improve the health and well-being of animals; 

and through careful reforestation, we regenerate disrupted ecosystems.  These 

examples show that humans may be engaged constructively in a mutually 

enhancing manner with nature.  The Ecozoic transition must go beyond 

protecting what-is  to fostering better things that-could-be, with the criteria for 

better derived from the larger community of beings, not solely from the human 

perspective. 

 What Berry and Swimme mean by acceptance is perhaps most difficult to 

understand without explication.  It is perhaps a notion equivalent to the 

theological notion of grace.  The principle of acceptance functions internally as an 

existential category towards self and externally as an ethical category towards 
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others.  Acceptance is more difficult for humans than for other life forms because 

of our greater capacity for critical reflection. 
 
Yet for the human, as for every other being, existence is not something 
acquired or merited by any positive act on the part of the species or the 
individual.  It is pure receiving that brings with it conditions determined by 
the larger course of earthly events, not by the subject brought into 
existence (248.) 

 In their epilogue, this quality of acceptance, of pure receiving, becomes 

the dominant theme in their utopic vision.  The sweet tastes and joyful 

exuberance of  the new Ecozoic era within the evolutionary adventure are 

brought to life under the category of celebration.  The heaviness of the 

Technozoic nightmare recedes with the realization that the alternative, hoped-for 

future invites us to live today with a deep celebratory attitude.  Celebration 

becomes an important theme in our evolutionary adaptation strategies and 

practices, as well as an ontological description of cosmogenesis. 
 
If we were to choose a single expression for the universe it might be 
"celebration;" celebration of existence and life and consciousness, also of 
color and sound, but especially in movement, in flight through the air and 
swimming through the sea, in mating rituals and care of the young, but 
then too there is the pathos of both living and dying, of consuming and 
being consumed (263.) 

 We are in the midst of a "cosmic liturgy."  Life is a great Eucharistic energy 

exchange -- eat and be eaten is the Darwinian law of the jungle.  "[T]his is not 

ultimately an enmity," write Berry and Swimme, "it is intimacy."  Our earth, and 

the larger universe, is "a communion of subjects rather than a collection of 

objects" (243.)  The gift of our existence "is derived from and sustained by this 

intimacy. . ." (243.)  The religious mode of reverence, awe, and gratitude is the 

proper orientation to this cosmogenesis.  Thus Berry and Swimme argue that this 

new cosmology does not supress the other stories that human cultures have 
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developed over the millenia; "[i]t is rather a case of providing a more 

comprehensive context in which all these earlier stories discover in themselves a 

new validity and a more expansive role" (238.) The categories which separate 

primitive, medeval, modern, and postmodern thought are being dissolved within a 

new metanarrative framework that seeks to constructively integrate the best of 

each within a new cosmological, mythic vision.   

 As a text, The Universe Story, is itself a model of the story it seeks to tell.  

The primary motive is not to engage in critique of our dysfunctions, but to 

celebrate existence itself.  Thus the authors have woven throughout and 

emphasized in their epilogue, this celebratory mode of being. 
 
Within this context of celebration we find ourselves, the human component 
of this celebratory community.  Our own special role is to enable this entire 
community to reflect on and to celebrate itself and its deepest mystery in a 
special mode of conscious self-awareness (264.) 

 Their invitation to enter more fully into this special mode of conscious self-

awareness through celebration is a pragmatic  as well as religious- philosophic 

concern. "Without entracement within this new context of existence, it is unlikely 

that the human community will have the psychic energy needed for the renewal 

of the Earth" (268.) 

 

10. Berry and Swimme's View of Science as Interpretation 

 The postmodern challenge to Berry and Swimme's Universe Story, which I 

will explore in detail in the next chapter with the help of Donna Haraway, 

questions the possibility and desirability of trying to tell universalizing 

metanarratives.  Rather than telling metaphysically "one-true" accounts of the 

way things really are, we should examine society from our locatedness within 

particular social, historical situations.  Haraway also includes our biophysical 
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locatedness in ways that other postmodernists do not, which is why she is so 

helpful to this project.  By emphasizing differences, rather than commonalities, 

we gain a better, less distorted, and less oppressive understanding of "realities." 

 The question thus arises as to how Berry and Swimme understand their 

text and how we should approach it.  I will argue on the first account that The 

Universe Story  is ambiguous in its understanding of its truth claims.  The text 

fluctuate between making metaphysical, universal claims and seeing itself as an 

interpretative narrative.  With the help of Ricoeur, I will argue on the second 

account, that how we should approach the text is partially independent of the 

intentions of its authors, and is necessarily multivalent.  By placing The Universe 

Story within the hermeneutical framework that I developed in the last chapter, the 

text is rescued from modernist critiques of the antropomorphization of nature and 

postmodernist critiques of the oppresive universalization of particular cultures 

through naturalization. 

 First, it must be noted that Berry and Swimme qualitfy their own text by 

noting linguistic and interpretative problems.  Thus, "language does not exist to 

articulate this new cosmology without reproducing the old assumptions and 

attitudes" (24.)  They acknowledge the excessive and problematic tendencies of 

pre-scientific, pre-mathematical societies to project human values onto the 

natural world, but question whether it is ultimately possible or desirable to free 

language from our human desires and perspectives.  The modern scientific 

project of seeking a correspondence theory of language and reality has become 

a very powerful myth in our world with its own projection complex toward nature. 
 
This program to cleanse language of its specifically human content was 
born out of a desire to establish contact with the things themselves, with 
their nature, with the very essence of what was out there confronting us. . . 
a language stripped of all anthropomorphism was sought.  A language free 
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of all human wishful thinking and all human illusion was the ideal.  A 
univocal language was needed, one whose words were in direct one-to-one 
relationship with the particular physical aspects under consideration.  In this 
way, anthropomorphic language was abandoned in favor of 
mechanomorphic language (36.) 

 Now Berry and Swimme do not then take the leap to a totally social 

constructionist model of science and other forms of human thought.  Rather, they 

articulate a notion of indirect realism that resonates with Ricoeur's hermeneutical 

dynamic. 
 
The mathematically formulated designs of the scientists are not the 
unrestrained fanatasies of humans; they refer  to something ultimately 
real.  On the other hand, the designs do not and could not exist in their 
mathematical formulations except for consciousness.  The human is not 
simply noting an objective external design, but is rather intrinsically 
participating in the creation of these designs.  That is why it is more 
accurate to say that the mathematical formulations of the scientists are the 
way in which the multiform universe deepens its self-understanding (39.) 

 To clarify how science works Berry and Swimme develop the metaphor of 

the sounding board on a musical instrument that reflects and resonates the 

vibrations of the strings.  Science, like Ricoeur's notion of iconic augmentation in 

defense of writing, does not give us a transparent description of the thing-in-itself.  

What we gather and experience are the reverberations of the universe through a 

human sounding board.  Humans, through mathematics and poetry alike, 

transform the universe into music through our special capacity to resonate with 

that which really exists.  We cannot grasp the whole of this phenomenal universe. 
 
We are unable to capture more than fragments, even ciphers of 
fragments, in our most exalted moments.  Even so, as we become 
captivated by the quantitative aspects of our knowledge or the 
epistemological concerns of our knowing, we often forget this deeper 
psychic dimension of things that activated our awareness.  We enter a 
narrowing of human reality and take the sounding board for the whole 
(40.) 
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 Berry and Swimme's discourse on a mountain serves as a paradigm for 

understanding this hermeneutical dynamic of human-nature interactions.  A 

mountain can be analyzed geologically by its rock composition, the techtonic 

forces that created it, the erosive effect of rain and snow, and the sculpting by 

glaciation.  A mountain, however, is more than the causes and effects that give 

rise to its particular existence.  A mountain is also a subject. 
 
Mountains can also be understood as agencies in the world, participating 
in the ongoingness of the universe.  That is, mountains act and in a 
multivalent way.  They sculpt the cycles of the hydrosphere and 
atmosphere.  They shape climates and thus the biology of the local region.  
And particular mountains also stun at least some of the animals.  A 
human, for instance, can climb a mountain and get hit by something so 
profound, at so deep a level, that the human will never be quite the same 
(41.) 

 Berry and Swimme then query how it is that a mountain can profoundly 

influence a human life.  Is the mountain experience solely that of the human 

subject? 
 
We can approach the reality of a human stunned by a particular mountain 
only through a series of negatives.  It is not accurate to say that the human 
has invented or created these feelings all by itself.  It is not accurate to 
imagine that these feelings are present objectively in such a form within 
the mountain.  It is not accurate to think that these same feelings would 
happen if a different sentient being were there, or a different mountain.  
The feelings are neither subjective fantasies of the animal nor simply 
objective experiences of the mountain (41.) 

 There exists then a "depth communication of primordial existence," which 

"is the reality at the foundation of all being" (41.)  Here again, we encounter 

language that recalls Ricoeur's discussion of the primordial constitution of 

symbols at a prelinguistic level.  Humans do not so much create their own 

feelings, as reflect the feelings of the natural world.  Our range of sentience 

derives from the range of sentience in nature.  We are surrounded by "a chorus 



 245 

of voices."  Humans and nature are engaged in what Berry and Swimme call "the 

Great Conversation" (42.)  Like intra-human conversations, the Great 

Conversation is a hermeneutical conversation.   

 When Ricoeur discusses the difference between semiotics and semantics, 

or langue  and parole, it is parallel to Berry and Swimme's discussion of 

structured patterns of natural entities and the particularity of each entity as 

phenomenon.   
 
The multiform relatedness demanded by a differentiated universe rests 
upon the fact that each individual thing in the universe is ineffable.  
Scientific knowledge refers ultimately to the way in which structures are 
similar, whether of stars, or atoms, or cells, or societies [or the semiotics 
of a language to use Ricoeur]. But in the universe, to be is to be different 
[like the semantic-meaning content of language as action going back to 
Ricoeur]. . . Science simultaneously deepens our understanding of a 
things structure and its ineffable uniqueness.  Ultimately each thing 
remains as baffling as ever, no matter how profound our understanding 
(74-75.) 

 The task that humans face in ushering in the Ecozoic era is to recover 

from primal cultures, from poetry, from the arts, and from nondominant strands of 

religious cultures and sciences, ways to dialogue with nature and with each other 

about nature.  As Swimme and Berry have exemplified throughout the book, our 

scientific understandings of nature can and must be integrated in that 

conversation, but to do so is to invent new languages from the old and learn the 

"nonhuman languages of the surrounding world."  We need to move from a 

human-centered language to an Earth-centered language.  There are "the 

mountain language, river language, tree language," which we can learn (258.) 
 
This capacity for understanding and communicating through these 
languages, until now enjoyed only by poets and mystics, is of immense 
significance since so much of life is lived in association with the other 
beings in the universe (258.) 
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 The modernist scientific project presents a special challenge in this effort 

to learn, teach, and utilize Earth-based, nonhuman language systems.  The 

modernist project denies that there is any meaningful, dialogical intraspecies, 

intra-Being communication.  The postmodernist project tends to totalize and 

relativize all of nature within human discourse, and thus is merely the fulfillment 

of the anthropocentrism of modernism.  Berry and Swimme hold out another 

possibility and warn of the harmful effects of totalizing knowledge within the 

scientific mode of consciousness. 
 
Among the greatest changes linguistically is the change from our present 
efforts at an exclusively univocal, literal, scientific, objective language to a 
multivalent language much richer in its symbolic and poetic qualities.  This 
is required because of the multivalent aspects of each reality.  Scientific 
language, however useful in scientific investigation, can be harmful to the 
total human process once it is accepted as the only way to speak about 
the true reality of things.  A more symbolic language is needed to enter 
into the subjective depths of things. . . (258.) 

 In the next two chapters, I will explore in depth how the model of a 

hermeneutical conversation helps to explicate human-nature dynamics as 

practical and philosophical problems.  For now, we may conclude that within 

Berry and Swimme's text, there is both a universalizing metanarrative and a 

profound sense of the linguistic and hermeneutical difficulties in presenting any 

universal schema of reality.  We will have to consider whether their process 

metaphysics, the Cosmogenetic Principle, is a significant break from past 

universal discourses so as to adequately address the postmodernist critique. 

 

11. Arguing for a Universe Story 
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 Berry and Swimme are visionary pragmatists.152  Their telling of The 

Universe Story  is contextualized and motivated by an assessment of the 

profound dysfunctionality of human habitation of the planet in the late twentieth 

century.  The horrors of this vision of an evolutionary collapse and the 

extraordinary extent of adaptations required in thought and behavior to avoid 

such a catastrophe compel them to examine the issues on the basis of cultural 

and social transformation.  I believe that the vehicle that they have adopted to 

advance their concerns, the constructive mythologization of the modern scientific 

cosmology, is predominantly a pragmatic response to global environmental and 

economic problems.  That they have resisted giving a specific action agenda is 

consistent with their pragmatism.  Within the matrix of probability, we should 

direct our specific adaptation experiments.  For instance, we might judge with 

reasonable certainty that the continued reliance on the burning of fossil fuels is 

not a path to mutually enhancing relations between humans and the Earth 

community.  The specific alternatives to a fossil fuel economy, however, will need 

to be developed through experimentation.  A culture which does not fear change 

and experimentation is a model for  change and experimentation.  A culture 

which embraces constraints and limitations as opportunities for development, 

rather than occasions for denial, will productively adapt to adversities. 

 Berry and Swimme have similarly adopted a religious system that does not 

make meaning contingent upon success.  By that I mean that individual and 

group efforts to overcome our self-destructive plunge achieve their own rewards 

in the present-tense, quite apart from the future success of those efforts.  This 

                                            
152 The term "visionary pragmatists" is not unlike the notion of "prophetic 
pragmatism" articulated by Cornel West (1989), The American Evasion of 
Philosophy: A Genealogy of Pragmatism, Madison: University of Wisconsin 
Press.  
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line of argument is pragmatically helpful in so far as it accurately describes the 

existential state of humans in their individual confrontations with mortality and 

now in our collective mortality as well.  Jonathan Schell, for instance, makes this 

point in the closing paragraph of The Fate of the Earth  [discussing in particular 

the environmental destruction to be wrought by nuclear war] : 
 
We deny the truth that is all around us.  Indifferent to the future of our kind, 
we grow indifferent to one another.  We drift apart.  We grow cold.  We 
drowse our way toward the end of the world (Schell, 1981, 230.) 

 This view may not only be descriptive of unconscious themes in modern 

society, but is also functional insofar as it provides a powerful motivational 

rationale for individual involvement even in the face of enormous, intractable 

problems.  By working to protect and restore the Earth, individuals can hope also 

to protect and restore their humanity and their private lives.  Schell continues: 
 
By restoring our severed links with life, we will restore our own lives.  
Instead of stopping the course of time and cutting off the human future, we 
would make it possible for the future generations to be born.  Their 
inestimable gift to us, passed back from the future into the present, would 
be the wholeness and meaning of life (Schell, 1981, 230.) 

 Berry and Swimme similarly offer the grace of acceptance, communion, 

and intimate belonging, as the existential reward for confronting denial and 

addiction, and engaging ourselves in a struggle to transform our culture and our 

economy.  The struggles and resistances, the failures and disappointments, 

become part of a larger life liturgy of cosmic celebration and self-realization. This 

kind of motivational vision is not incidental to successful social change 

movements.  It can become a self-fulfilling vision.  Guilt and fear are powerful, but 

self-limiting motivators. The spiritual vision of a mutually enhancing mode of 

human dwelling within a celebratory universe may have enough motivational pull 

to lift us up, when we finally recognize our "hitting - bottom." 
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 Berry and Swimme not only present a motivational model for the problem 

of human habitation at the end of the Cenozoic era, they also present a coherent 

model for looking at human-nature relationships.  This is critical as we seek to 

construct an environmental ethics that goes beyond anthropocentric 

utilitarianism.  Nature does not and cannot provide a model for all aspects of 

human moral conduct.  Nature is perhaps best thought of as amoral, but how do 

we reach such conclusions within the holistic, nondualistic, process metaphysics 

of Berry and Swimme.  It is helpful to consider an example of the important 

difference between the violent manifestations of nature and the violence of 

humans.  An earthquake, which is both destructive and creative in its 

manifestations, is not an ethical event.  It may be tragic in its consequences to 

humans and may thus create in its wake ethical obligations  to assist its victims, 

but the earthquake itself is not a moral issue.  A nuclear bomb, however, though 

less powerful than a large earthquake, is a profoundly moral question.  The 

detonation of this bomb may be a beautiful event to behold, and certainly 

requires great creativity and skill in its construction.  The bomb, however, 

presents a new quality of destructiveness which is now moral and ethical in 

character.  That humans should not model their ethical behavior towards other 

humans or nonhuman entities after the earthquake seems self evident. 

 Another example makes this question even more poignant.  Humans hunt 

deer and beavers now in many parts of North America in order to control their 

population and prevent a major disruption to local ecosystems.  In Rio de 

Janeiro, the police periodically round up street children and execute them at the 

city dump.  What makes the one form of population control morally acceptable 

and the other not?  Berry and Swimme's process metaphysics provides a 

coherent basis for naturalizing ethics as a deep ecology without logically 
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necessitating the abandonment of unique human ethical concerns.  The human, 

as a unique microphase phenomenon, changes the macrophase structure of its 

immediate environment, the Earth, and has implications for the macrophase 

structures of the universe as well.  Differentiation in entities leads to different 

modes of being without negating the communion of the whole process.  This 

philosophical move mitigates the misanthropy of much of the nonanthropocentric 

discourse of deep ecology.  This move is critical if we consider the potential for 

eco-fascisim inherent in a global dictatorship of a new environmental managerial 

class in the coming decades.  If there is a large scale environmental and 

economic collapse in the coming decades, some dominant group will decide by 

default or design which human populations are expendable and which receive 

help.  To have ecosystemically-derived ethics be the model for intrahuman ethics 

is extremely problematic.  Berry and Swimme's account make it possible to 

coherently discuss the well-being of the Earth as primary and the well-being of 

humans as derivative without then jumping to misanthropy as the vehicle to 

protect the Earth.  Indeed, as is the case with reducing human birth rates, there is 

a well-documented correlation between minimum quality of life indicators and a 

sharp reduction in birth rates.  Making the technology of birth control more 

available is not in itself an effective strategy for reducing birth rates; there are a 

host of social and economic issues that need to be addressed as well.  In this 

case, we can see that the well-being of the parts is also constitutive of the well-

being of the whole.  It is extremely unlikely that a misanthropic, eco-fascist 

approach to global problems that establishes a triage regime for depopulating the 

world will succeed in curbing environmental destruction.  The resulting human 

desparation and conflicts will likely exacerbate the environmental collapse.  Berry 

and Swimme's metaphysical system of mutually constitutive part and whole 
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relationships means that we do not have to choose between maintaining the 

minimal conditions for individual human survival and the environment. 

 The challenge to the coherence and practicality of this Universe Story will 

ultimately be waged in terms of a debate like that of the theological problem of 

theodicy.153  The question in theological terms is posed to the benevolent God, 

who nevertheless permits evil, either through a flaw in Creation or through the 

active withholding of help to those in distress.  The critics of the Universe Story  

will ultimately deny the possibility of having embodied meaning and purpose 

within the framework of cosmogenesis because of evil and destruction.  The 

theistically minded, which may not exclude Berry and Swimme, see ultimate 

meaning and purpose grounded in the mysterious reality of God who is 

transcendent to this natural world.  The scientifically minded will say that no 

ultimate meaning and purpose can be derived from this natural world, because it 

is fundamentally indifferent and random with regard to human values and 

perspectives.  The scientifically minded will be agnostic or atheistic towards the 

question of a transcendent source and patterns for meaning and purpose.  It will 

be argued that human destructiveness is simply another expression of the 

destructiveness of Earth evolution and a rather insignificant destructiveness on 

the scale of the universe.  Whether human habitation declines or improves, 

whether we as a species go extinct in the next century or in several billion years, 

is really irrelevant.  At some point, we will go extinct.  Perhaps there is even a 

                                            
153 Alas, the book has not received much critical attention, so there is as yet not a 
body of critical book reviews to draw on.  Some of Berry's earlier work has 
received critical attention: see Everett Gendler, "A Terrestrial Dogmatism?," in 
Religion and Intellectual Life, reprint 1994, 29-35.  Gendler objects to nature 
usurping the role of God in religious life.  In the same addition, see also Dell 
Hymes, "From an Anthropolgist," and William Nichols, "The Limits of Ecological 
Vision." 
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purpose in our extinction, but certainly not one accessible to us.  These questions 

are of such a speculative nature as to be an idle concern for humans.  For all 

practical purposes, we might as well go about business as usual or whatever 

business we choose, because nature as such is indifferent to human concerns.  

 Berry and Swimme, of course, read nature as anything but indifferent to 

humans.  Nature created humans; humans are one of nature's modes of being.  

The natural processes which have brought us to this moment in space-time are 

also creative and integrative.  The curvature of space-time, if you will, favors us 

because it created us.  This assessment of our human being within the larger 

cosmogenesis is a tenet of faith, not a verifiable, empirical proposition.  It is a 

paradigm that honors both our locatedness and the being of all other entities.  Is 

the universe benevolent?  Does the universe desire our successful adaptation?  

How does the universe express this desire?  Berry and Swimme respond that the 

"curvature of the universe is sufficiently closed to maintain a coherence of its 

various components and sufficiently open to allow for a continued creativity" 

(260.)  This is a statement of a kind of faith that then guides their observations 

and interpretations.  It becomes a metaphor for the chiliastic vision of a better 

existence. 
 
When the curvature of the universe, the curvature of the Earth, and the 
curvature of the human are once more in their proper relation, then Earth 
will have arrived at the celebratroy experience that is the fulfillment of 
earthly existence (260.) 
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CHAPTER FIVE 
TOWARDS A SOCIAL-BIOPHYSICAL HERMENEUTICS OF EMANCIPATION: 

INTEGRATING THE WORK OF DONNA HARAWAY 
 
 
'Our' relations with 'nature' might be imagined as a social engagement with 
a being who is neither 'it,' 'you,' 'thou,' 'he,' 'she,' nor 'they' in relation to 
'us.'  The pronouns embedded in sentences about contestations for what 
may count as nature are themselves political tools, expressing hopes, 
fears, and contradictory histories.  Grammar is politics by other means 
(Haraway, 1991, 3.) 

 

1. Donna Haraway's Social-Biophysical Emancipatory Hermeneutics 

 A central premise of this dissertation is that the modern scientific 

cosmology has a mythological function.  The mythos  of science can be critiqued 

and productively reinterpreted in a manner that 1) better accounts for the 

contents and processes of science and 2) promotes thought and behavior that is 

less destructive of nature.  In the last chapter, I examined The Universe Story  by 

Brian Swimme and Thomas Berry as an example of a productive 

remythologization of science and nature.  The authors interpret the modern 

scientific evolutionary cosmology as a revelatory text which offers guidance to 

humans as we confront the current environmental crisis.  Biophysical realities 

become an interpretative field for all discussions of meaning and purpose, 

morality and beauty.  

 Through a discussion of the philosophy of science and hermeneutics, I 

have developed a methodological justification for this unorthodox, value-laden 

treatment of science.  By examining the biophysical sciences as analogous to the 
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dynamic between text and reader, I have argued that the dichotomized split 

between scientific realism and social constructionism, between the objective 

content and subjective culture of science, can be brought together into a model of 

metaphoric or indirect realism which I take from Paul Ricoeur.  I described the 

interactions between nature and humans, of which science is a particular mode 

of interaction, as like a hermeneutical conversation.   

 In this chapter, I would like to further develop the notion of a hermeneutical 

conversation with nature through an examination of the work of Donna Haraway, 

a historian of science and a professor at the History of Consciousness Board at 

the University of California, Santa Cruz.   Donna Haraway received a doctorate in 

biology at Yale.  She has written extensively about primates and those primates 

(humans) who study other primates (Haraway, 1989, 1991.)   Haraway describes 

herself, "once upon a time," as "a proper, US socialist-feminist, white, female, 

hominid biologist, who became a historian of science to write about modern 

Western accounts of monkeys, apes, and women."   In the process, she has 

come to redefine and productively reinterprete herself and others as "cyborgs,"154 

a blending of organism and cybernetic beings (Haraway, 1991, 1.)  Haraway has 

made a major contribution to the modernism - postmodernism debate by 

reframing the governing metaphors in which scientific realism clashes with social 

constructionism.  Two essays, in particular, will guide us in this chapter: 1) "A 

Cyborg Manifesto: Science, Technology, and Socialist-Feminism in the Late 

Twentieth Century"; and 2) "Situated Knowledges: The Science Question in 

Feminism and the Privilege of Partial Perspective" (Haraway, 1991.)  The writing 

of these two essays is separated by several years, though they appear together 

as chapters eight and nine in a collection of essays entitled Simians, Cyborgs, 
                                            
154 The cyborg identity will be discussed below in great detail. 
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and Women (1991.)  "Situated Knowledges" is written by Haraway in part as a 

response to a critique of her earlier "Cyborg Manifesto" by feminist philosopher 

Sandra Harding.155  Sections five and six of my chapter deal specifically with the 

"Situated Knowledges" essay.  It will be helpful to the reader to keep this 

evolution in Haraway's thought in mind as I explore her contribution to developing 

a hermeneutic of nature, science, and society. 

 I will begin in this section by briefly exploring the many similarities and 

convergences between Berry and Swimme's work and that of Haraway.  In the 

next section, I will discuss how Haraway's thought might also imply a radical 

postmodernist critique of Berry and Swimme's Universe Story.  In the remaining 

sections of this chapter, I will then foucs on the contributions that Haraway makes 

to the larger methodological questions of developing an emancipatory 

hermeneutics of nature, science, and society. 

 

 Haraway, Berry, and Swimme respect but also radically critique the role of 

modern science and technology in contemporary society.  Berry and Swimme do 

so in their discussion of the Technozoic and the Wonderland nightmare of the 

Earth reduced to Disney World.  Haraway uses the terminology of the 

"Informatics of Domination" to develop her critique of science and technology.  

The content of their respective critiques is very congruent.  They see in our 

current situation cataclysmic potentials which are of vast importance to the 

present and future well-being of the entire planet.   

 Berry, Swimme, and Haraway also share a utopic component of their 

work.  Berry and Swimme express this utopic vision through the notion of an 

                                            
155 Sandra Harding (1986), The Science Question in Feminisim, Ithica: Cornell 
University Press, 192 - 196. 
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emerging Ecozoic era and through a celebratory mission for humans as an organ 

for self-reflection within this awe-inspiring body of the universe.  Haraway 

expresses her utopic vision through the appropriation of feminist science fiction 

stories and the cyborg myth of emancipation.   

 Berry, Swimme, and Haraway also take nature seriously as a critical 

conversation partner.  Nature is not simply the object of our minds and our social 

constructs, but is also constitutive of our "minds-bodies-societies."156  Our 

cosmological vision of nature necessarily becomes our social vision for society; 

but nature is not a tabula rasa  for mere human projection.  How we think of and 

interact with nature as active subjects is of critical importance to these authors.  

The authors all seek to learn nonhuman "languages", as well as to recreate our 

own human languages about nonhuman others and ourselves.   

 Berry, Swimme, and Haraway also seek a metaphoric intervention within 

the dysfunctions of modern science by deconstructing the dominant metaphors 

and offering new images to guide our thoughts and behaviors.  Both are critical of 

the mechanistic metaphors of domination and control which characterize science 

and technology.  They seek models for science and society in which self is 

identified with others and understanding is achieved through non-coercive, 

mutually enhancing dialogue and a kind of interspecies barter system of 

exchange.157 

                                            
156 These authors are also sensitive to the difficulty of expressing these new 
conceptions of epistemology and ontology within our current language.  The 
conflation of "minds-bodies-societies" reflects my own ackward search for a way 
to refer-to without reifying a false sense of distinction and/or uniformity between 
the realms of nature, physical body, mind, and culture. 
157 Berry and Swimme, as presented in the last chapter, envision a future in 
which humans and nonhuman will dwell together in a mutually enhancing manner 
(see chapter four, section nine of this dissertation.)  Haraway develops a parallel 
notion of an emancipatory conversation between human agents and nonhuman 
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 Finally, Berry, Swimme, and Haraway share ethical and emancipatory 

issues as primary concerns in their work .  Ethics becomes one of the critical 

lenses for examining the truth claims of science.  Our notion of ethics is 

expanded to include not only other humans, but also nonhuman beings.  Social 

and environmental ethics are advanced in part by breaking down the boundaries 

of identity between ethical subject and the objects of ethical decisions.  

Emancipation from oppression and domination becomes a critical 

epistemological criterion for evaluating social and environmental ethics, as well 

as scientific understandings and explanations. 

 This brief summary of some of the points of similarity between Haraway, 

Berry, and Swimme indicates that the critical perspectives that Haraway raises 

below are perhaps best thought of as complementary to the previous chapters.  

Ricoeur's hermeneutics will help me to hold my arguments about science, nature, 

and society together, even while Haraway provides new insights about what a 

biophysical hermeneutics might mean.   What I seek in examining Haraway is 

both a critical perspective on Berry and Swimme's Universe[-alizing] Story  and 

an integration of analyses.  This integration of Haraway's work will help in further 

expanding my understanding of the hermeneutical process in the realm of social 

and biophysical struggles for emancipation in the late twentieth century at the 

end of the Cenozoic era. 

 The questions that Haraway poses for this project follow: 

1)  Haraway suggests that all universalizing, essentialist, one-true stories 

from science and religion are the sources of a great deal of violence and 

oppression.   Difference, rather than commonality of a universal, is the 

                                                                                                                                  
agents.  I will examine Haraway's notion of nonhuman agencies in detail in 
section six of this chapter. 
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critical analytic lens for viewing society.  Thus, Haraway poses the 

question of the inherent ethical dangers in Berry and Swimme's project.  

How do I respond to this call to resist and deconstruct all metanarratives?  

2) The boundaries of identities are critically important areas of contestation 

in the world. Specifically, Haraway notes the confused boundaries in the 

modern world between humans and animals, between organism and 

machine, between animate and inanimate   Haraway extends her feminist 

analysis of gendered difference into the realm of animals and machine.  

She invents the cyborg myth as a better description of our identities and a 

prescription for social transformation.  Does Haraway's cyborg metaphor 

have a place in Berry and Swimme's more bucolic Universe Story?  

3)  Based upon the multiple locatedness of all interpreter within fractured 

social and biophysical identities, how does one grant an epistemological 

privilege to the marginalized and oppressed "other" within the 

hermeneutical dynamic.  This privileged standpoint for interpreting 

objective truth is not a fixed, essentialized perspective, but a fluid and 

often contradictory locatedness arising from our multiple identities.  How 

we enter the hermeneutical spiral becomes a critical question; and 

Haraway wants a no nonsense commitment to gender, race, and class 

analyses as the matrix for interpretation.   

4) By reinterpreting the central metaphor of vision for scientific knowing, 

Haraway productively redefines objectivity in a way that recognizes and 

values the locatedness of the subject within the world.  Instead of seeking 

a transcendent vision from outside through the monocular vision of a 

science or religion of universalism, Haraway calls for binocular and 

multinocular visions from locatable and accountable positions of 
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particularities.  This move by Haraway strengthens the biophysical 

hermeneutics that I developed with the help of Ricoeur in chapter three. 

5)  In developing our hermeneutical conversations, with humans and 

nonhumans alike, Haraway warns us to be mindful of the trickster nature 

of nature as she explores symbolically in the figure of the Coyote from 

some Native American mythologies.  This Coyote symbolism invites us to 

reclaim the etymological and archetypal roots of hermeneutics in the 

Greek god, Hermes, who was also both an all important messenger 

between worlds and a trickster.158   

 These insights will then become important caveats to my dissertation, 

which will be examined in the concluding chapter.  In my conclusion, I will reflect 

upon some of the pragmatic and philosophical implications of using science 

narratives as myths for an endangered planet.  

 

2. A Postmodern Case Against Universal Stories 

                                            
158 For an excellent introduction to Greek Mythology, including the important roles 
of Hermes, see Edith Hamilton (1940), Mythology: Timeless Tales of Gods and 
Heroes, New York: Penguin.  See also Robert Graves (1960), The Greek Myths: 
Volume One and Two, New York: Penguin and Edward Tripp (1970), The 
Meridian Handbook of Classical Mythology, New York: Meridian, 299-302 
specifically on Hermes.  The etymological significance of Hermes, the 
messenger-trickster, was established in conversations with Vasiliki Limberas and 
Samuel Laeuchli of the Religion Department at Temple University in the Spring of 
1993. 
    John Caputo (1987), Radical Hermeneutics: Repitition, Deconstruction and the 
Hermeneutic Project,  Bloomington: Indiana University Press, has a chapter 
entitled "Hermes and the Dispatches from Being: Derrida on Heidegger" 153-186.  
Caputo discusses the late Heidegger's notion of awaiting messages from the 
gods and connects Hermes to Heidegger's notion of hermeneutics, but fails to 
note the trickster character of Hermes in classical mythology.   
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 While my chapters two and three served to address the objections of the 

analytically and scientifically minded, who may protest Berry and Swimme's 

project as empty, nonverifiable speculation and as a dangerous projection of 

subjective wishes; this section will address a different kind of objection to Berry 

and Swimme's telling of the Universe Story.  This objection arises from a broad 

body of critical thought known as postmodernism.  As stated in the introduction of 

my dissertation, postmodernism is a diverse, sometimes contradictory and 

unrelated body of discourse.159  I will characterize postmodernism by its tendency 

to challenges all universalizing metanarratives.160  Certainly, Berry and Swimme's 

Universe Story  is a universalizing  story, though by no means dominant within a 

power establishment.  In the process, I will shed more light on the dynamics of 

the hermeneutical conversation and move decisively to reject the objectivism-

relativism dichotomy in science and ethics. 

                                            
159 Defining postmodernism is difficult because of the variety of authors and 
perspectives who claim to be or are classified under this rupric within philosophic 
discourse, let alone in other fields.  Charlene Spretnak attempts define 
postmodernism and critical perspectives on it in appendices A and B of her 
recent book (1991) States of Grace: The Recovery of Meaning in the 
Postmodern Age, San Francisco: Harper.  She writes: 

Linguistic and philosophical deconstructionism; social deconstructionism; 
postmodern feminism; the postmodern mood in architecture, literature, and 
the visual arts; the Santiago theory of cognition; radical constructivist 
psychology; and certain applications of general systems theory and 
cybernetics have all contributed to a worldview of extreme relativism and a 
cultural posture of "savvy" disengagement (Spretnak, 1991, 233.) 

160  The French philosopher Jean-Francois Lyotard (1984), for instance, argues against 
modernism. 

"[I] use the term "modern" to designate any science that legitimates itself with reference to a 
metadiscourse of this kind [i.e., "a discourse of legitimation with respect to its own status, a 
discourse called phiilosophy"] making an explicit appeal to some grand narrative, such as the 
dialectics of the Spirit, the hermeneutics of meaning, the emancipation of the rational or 
working subject, or the creation of wealth." (as quoted by Rorty, 1985, 161.) 

Lyotard defines postmodernism as "incredulous towards metanarratives" (quoted 
by Rorty, 1985, 161.) 
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 Haraway raises this critique about universalizing truths, while telling some 

universalizing stories of her own.  "The recent history for much of the US Left and 

US Feminism," she notes, "has been a response to this kind of crisis [fractured 

identities] by endless splitting and searches for a new essential unity" (Haraway, 

1991, 155.)  Thus, progressive political culture is split into multiple groupings.  

There are no unified vantage points of gender, race, or class from which to 

analyze and critique society.   

 Haraway's particular concern has been in resisting a strain of feminist 

theory which has claimed that women, by their biological functions, have a 

natural predisposition toward nurturing, peaceful resolution of conflicts, and 

environmentally sound life-styles.  
 
Up until now (once upon a time), female embodiment seemed to be given, 
organic, necessary; and female embodiment seemed to mean skill in 
mothering and its metaphoric extensions.  Only by being out of place could 
we take intense pleasure in machines, and then with excuses that this was 
organic activity after all, appropriate to females. . .  Feminists have 
recently claimed that women are given to dailiness, that women more then 
men somehow sustain daily life, and so have a privileged epistemological 
position potentially.  There is a compelling aspect to this claim, one that 
makes visible unvalued female activity and names it as the ground of life.  
But the  ground of life?  What about all the ignorance of women, all the 
exclusions and failures of knowledge and skills?  What about men's 
access to daily competence to knowing how to build things, to take them 
apart, to play?  What about other embodiments? (180-181) 

 Haraway sees this naturalization of an epistemological privilege for women 

on the basis of their biological identity as extremely problematic.  Part of the 

problem is that it tends to reify the metaphors of birth and reproduction, which are 

part of the gender/sex problem in the first place.  "We have all been injured 

profoundly," notes Haraway, and "we require regeneration, not rebirth, and the 
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possibilities for our reconstitution include the utopian dream of the hope for a 

monstrous world without gender" (181.)   

 Nor is there any single female experience that could possibly offer a 

standard for evaluating all other female experiences.  Ironically, this attempt to 

define a feminist standpoint is a continuation of the absolutism of the dominant 

culture, rather than an opposition to it.  By challenging the imperialist and 

colonialist thought patterns of the establishment culture, we also undermine all 

successor projects from the Left in the long series of Western universalisms. 
 

The theoretical and practical struggle against unity-through-domination or 
unity-through-incorporation ironically not only undermines the justifications 
for patriarchy, colonialism, humanism, positivism, essentialism, scientism, 
and other unlamented -isms, but all claims for an organic or natural 
standpoint. . . (157) 

 Haraway argues against essentialist, organic wholes to characterize 

society or privileged ways of knowing.  There are no natural laws on which we 

can simply model human society, though she recognizes that the "body politic" 

and the "body of nature" have a long, incestual history of mutually constitutive 

metaphors.  In order to reinvent the political, and thus avoid the apocalyptic death 

wish of our current social order, we also need to reinvent nature.  Hence the 

subtitle of her book, "The Reinvention of Nature," and the inspiration for the title 

of this dissertation (Haraway, 1991.)  What counts for nature and natural is an all 

important political question which necessarily throws science into the center of 

political controversy, even as science presumes and pretends to be value-free, 

politically neutral, and universally true.  Much of Haraway's research has focused 

on decoding the hidden political agendas of primate studies in particular, as 

these studies have mirrored and advanced capitalist systems of production, 

reproduction, and domination (Haraway, 1991, 1989.)   
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 Haraway seeks a "post-gender world" of non-exploitation and non-

oppression.  She rejects "bisexuality [the myth of a one normal or natural 

sexuality], pre-oedipal symbiosis [object-relation theory as appropriated by 

feminists], unalienated labour [Marxist theory], or other seductions to organic 

wholeness through a final  appropriation of all the powers of the parts into a 

higher unity" (emphasis added) (150.)  Needless to say she has also rejected the 

seduction of scientific realism as a privileged way of knowing universal truths.  

She also rejects religious transcendentalism, "the God-trick" she calls it, as a 

basis for claims to universal validity.161   

 The philosophic point here is not to reject the part-whole dynamics that we 

discussed in Putnam, Ricoeur, Berry and Swimme, but to qualify this dynamic as 

always partial and incomplete, relative to the location and reference of the 

observer-subject.  Haraway is not against theorizing and telling stories about the 

way things really  are; it is just that there is no fixed nature for human nature to 

use as reference.  So all grand-theories are suspect, including those of the Left 

and feminism.  Some theories, some stories, may be better than others, but not 

as universally true laws for all peoples, places, times, and things.  "[B]oth 

marxism and psychoanalysis in their concepts of labour and of individuation and 

gender formation, depend on the plot of original unity out of which difference 

must be produced and enlisted in a drama of escalating domination of 

                                            
161  I believe that there is a strong religious component to Donna Haraway's work, 
though certainly critical of dominant Christian culture and theology.  In one essay, 
"Ecce Homo" (1992), she discusses Jesus as a trickster figure.  In another essay, 
"Other Worldly Conversations" (1991), she describes a mystical experience she 
had while working in the microbiology lab.  Throughout her work there is a deep 
commitment to justice concerns and a profound respect for the otherness of self, 
humans, and nonhumans. 
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woman/nature."  Haraway, however, wants to skip "the step of original unity, of 

identification, with nature in the Western sense" (151.) 

 Postmodernism, then as Haraway understands it, is not one option among 

others, but a requirement for the reinvention of political theory and practice from 

within. 
 

My position is that feminists (and others) need continuous cultural 
reinvention, postmodern critique, and historical materialism. . .  The old 
dominations of white capitalist patriarchy seem nostalgically innocent now:  
they normalized heterogeneity, into man and woman, white and black, for 
example.  'Advanced capitalism' and postmodernism release 
heterogeneity without a norm, and we are flattened, without subjectivity, 
which requires depth, even unfriendly and drowning depths (from footnote 
4 in Cyborg Manifesto) (244-255)  

 We share many different, often contradictory, identities in this postmodern 

topography.  We not only participate in a range of social, economic and cultural 

groupings, we are also kin with animals and machines.  There is no one 

language of truth, no single systems theory to accurately describe ourselves or 

our environs.  Believing in that totality is part of what makes our society, scientific 

and otherwise, so dangerous to itself and especially dangerous to those defined 

as "others."   
 

We do not need a totality in order to work well.  The feminist dream of a 
common language, like all dreams for a perfectly true language, of 
perfectly faithful naming of experience, is a totalizing and imperialistic one.  
In that sense, dialectics too is a dream.  Language longing to resolve 
contradiction, perhaps ironically, we can learn from our fusions with 
animals and machines how not to be Man, the embodiment of Western 
logos. (173) 

 Yet, the movement of scientific culture over the decades and centuries has 

been a mixed blessing as well.  The Enlightenment project also challenged the 

oppressive organistic hierarchical structures of Medieval Christian Europe and 

gave birth to the ideals of democracy and equality, however, imperfectly.  
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Science and technology have given some women some control over their 

reproductive powers.162  Haraway calls us to recognize these ambivalences, 

when critiquing the totalizing thought of scientific-capitalist culture. 
 
The structural rearrangements related to the social relations of science 
and technology evoke strong ambivalence. . .  It is crucial to remember 
that what is lost, perhaps especially from women's point of view, is often 
virulent forms of oppression, nostalgically naturalized in the face of current 
violation.  Ambivalence towards the disrupted unities mediated by high-
tech culture requires not sorting consciousness into categories of 'clear-
sighted critique grounding a solid political epistemology' versus 
'manipulated false consciousness' but subtle understanding of emerging 
pleasures, experiences, and powers with serious potential for changing 
the rules of the game (172-173.) 

 So Haraway's strategy, the prejudgement with which she enters the 

hermeneutical spiral, is not to counter the oppressive culture with new theories of 

total mediation of truth, but to deconstruct the dominant culture through an 

inversion of its own symbols and metaphors.  ". . . I have tried," writes Haraway in 

the Introduction to her collection of essays, "to look at some feminist discards 

from the Western deck of cards, to look for the trickster figures that might turn a 

stacked deck into a potent set of wild cards for refiguring possible worlds" 

(Haraway, 1991, 4.)  She accomplishes this with powerful, ironic prose, 

compelling ethical commitments, and a keen analytic mind. 
 
Some differences are playful.  Some are poles of world historical systems 
of domination.  'Epistemology' is about knowing the difference (Haraway, 
1991, 161.) 

                                            
162  As I write this it is important to note that the Pennsylvania Abortion Control 
Act has gone into effect this year in my state as an attempt by anti-abortion 
forces to restrict women's access to abortion.  For an excellent discussion of 
abortion and moral theory, see Beverly Wildrung Harrison's [1981](1985), 
"Theology and Morality of Procreative Choice," in Making the Connections: 
Essays in Feminist Social Ethics, Boston: Beacon Press. 
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 So Haraway raises for feminism and for socialism, the same question that 

we must now raise for Berry and Swimme.  To what extent is their Universe Story   

still in the tradition of Western imperialistic ideologies.  While Berry and Swimme 

criticize the totalizing search for a pure language of description, they also offer 

their own description of the "true story."  They consciously revive the old school 

of "natural law" politics within the framework of a process metaphysics.  There 

are six points that I will make in response to this postmodern challenge to all 

metanarratives. 

 First, I believe that Berry and Swimme's project is actually very similar to 

Haraway's.  The Universe Story  can be positively characterized as 

"postmodern", though there will be a tendency to read it as literal within the 

fundamentalism of our religious and scientific culture.  The self-conscious use of 

a mythic - narrative genre by these authors is perhaps the first indication of their 

non-essentialist leanings (see also Haraway's cyborg "myth" below.)  On the one 

hand, they claim "science" and "objectivity" as their ally; on the other hand, they 

use these truth claims to deconstruct the dominant culture of scientism and 

objectivism. 

 Second, Berry and Swimme also reflect on their project through the 

problematic lens of interpretation and language.  This is why in the last chapter, 

section ten, I explored their understanding of the incompleteness of human 

language and science.  We are but the "sounding board" for the universe's 

"music," only able to resonate with a small portion of the symphony.  Our 

languages are inadequate to the task of describing this cosmogenesis to which 

we belong, and thus we replicate false understandings as we try to convey the 

new.  It would seem that Berry and Swimme gladly take the linguistic, 

hermeneutical turn which characterizes postmodernism. 
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 The third point deals with postmodernism and process metaphysics.  Is 

there something fundamentally different about Berry and Swimme's 

Cosmogenetic Principle that makes it positively postmodern.  I believe it is 

possible to invert the critique to say that postmodern thought has not adequately 

dealt with process metaphysics as an ontological system that validates 

postmodernism but nevertheless deals with the metaphysics and metanarratives 

on a universalizing scale.163   

                                            
163 It is curious to note that Haraway cites three boundaries of transgressed 
identity in her cyborg myth: animal and human, organism and machine, and 
physical and nonphysical.  She develops the first two boundaries in her cyborg 
myth, but does not really go into the physical and nonphysical issues.  If she had 
probed this arena, I believe she too would have articulated a process 
metaphysics.  In a correspondence with Donna Haraway in which I queried her 
about process metaphysics, she volunteered that she had read and enjoyed 
Whitehead as an undergraduate and was now prompted to reexamine process 
philosophy in light of her current concerns (personal correspondence on 2/14/94.)   
   John B. Cobb, Jr. and David Ray Griffin at the Center for Process Studies at 
the Claremont School of Theology are the most important contemporary 
interpreters of Alfred North Whitehead's thought.  Griffin has edited a series of 
books from conferences that the Center has sponsored over the years.  These 
books, and the essays written by Griffin therein, are perhaps the most helpful 
interpretation of process thought in relation to contemporary issues.  See David 
Ray Griffin, ed. (1988), The Reenchantment of Science: Postmodern Proposals, 
Albany: SUNY Press; David Ray Griffin, ed. (1988), Spirituality and Society: 
Postmodern Visions, Albany: SUNY Press; and David Ray Griffin, ed. (1989) 
Archetypal Process: Self and Divine in Whitehead, Jung and Hillman, Evanston: 
Northwestern University Press.  Authors that appear in these collections are: 
Charles Birch, David Bohm, Edward Casey, John Cobb, Jr., Herman Daly, 
Richard Falk, Frederick Ferre, C. Dean Freudenberger, Willis Harman, James 
Heisig, James Hillman, Joe Holland, Standley Hopper, Catherine Keller, Stanley 
Krippner, Robert Moore, J'nan Morse Sellery, Rupert Sheldrake, Gerald Slusser, 
Charlene Spretnak, and Brian Swimme. For a discussion of process philosophy 
in relationship to political theory, see John B. Cobb, Jr. and W. Widick Schroeder, 
eds. (1981) Process Philosophy and Social Thought, Chicago: Center for the 
Scientific Study of Religion. 
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 The fourth point is that postmodernism is parasitic on the existence of 

metanarratives.  There is no deconstruction without a metanarrative first to 

deconstruct.  The question is perhaps which metanarratives and why.  We need 

models, paradigms, metaphors, stories and myths, to make sense of our selves 

and our world of the infinite.  Postmodernism needs modernism or it ceases to 

exist.  More challenging than the deconstruction is the reconstruction of 

ourselves.164   Haraway's cyborg myth, her feminist-materialist analyses of 

advanced capitalism, and her Cyclops vision are no less universalizing stories, 

than Berry and Swimme's cosmogenetic myth.  What I find challenging about 

these authors is that they have moved the modernism and postmodernism 

debate in a new direction by reclaiming premodernism in the form of myth-

making.  Their integration of religious, symbolic modes of belongingness is not 

nostalgic, however, but developmental.  Haraway, in her appropriation of the 

Coyote from Native American mythologies, and Berry and Swimme, in their more 

expansive integration of indigenous wisdom traditions, are perhaps taking us to 

new territories.  They challenge us to move from deconstruction to 

reconstruction, from demythologization to remythologization, from unconsciously 

inventing nature and society to self-critically reinventing nature and society. 

 The fifth point in discussing the postmodern critique of metanarratives as 

applied to Berry and Swimme is that I have examined their Universe Story  

through the lens of a critical philosophy of science and Ricoeur's interpretation 

                                            
164 Charlene Spretnak (1991) makes this argument in States of Grace: The 
Recovery of Meaning in the Postmodern Age, San Francisco: Harper.  Spretnak 
distinguishes between two postmodern orientations: deconstructive 
postmodernism and ecological postmodernism.  Ecological postmodernism "sees 
the passage beyond the breakdown of the mechanstic assumptions of modernity 
as potentially leading to an ecological understanding of the world rather than a 
nihilistic disintegration of all values" (Spretnak, 1991, 19.) 
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theory of metaphoric realism.  By developing this hermeneutical method for 

understanding the biophysical sciences, it is possible to productively render The 

Universe Story  as biased and ideologically committed, without diminishing its 

value.  It is a good story, an exciting story, and a morally compelling story, even 

though it may not be the only story available.  If this were the story of 

indoctrination taught in high schools' and universities' science and humanities 

courses across the United States and the world, instead of the current 

indoctrination, we would be a lot better off.  It still might not be the one true story, 

just a better story than others we have today.  Similarly, Haraway's cyborg myth 

provides powerful insights that can and should become part of our dominant 

cultural worldview/world.165  It is simply a better story than the myth of radical 

human separation from the realm of organism and machine. 

 The sixth point that this discussion from Haraway raises about Berry and 

Swimme's project is its locatedness.  Haraway reminds us that there are no non-

innocent perspectives and histories.  There are always agendas which are 

necessarily partial and biased.  In what ways are these authors prejudiced by 

gender, class, race, and culture?  Remember for Haraway that it is not a matter 

of prejudice or none, but which prejudices and why.  The postmodern critique that 

Haraway and others develop challenges us to look at the unintended 

consequences and unconscious prejudices in all perspectives.  Is The Universe 

Story  also a dangerous or potentially dangerous story?  Who reads this story 

                                            
165 I note again the ackwardness of expressing these concepts within the 
limitations of our ordinary philosophical lexicon.  The distinction between 
worldview and world is problematic, as I have argued within my biophysical 
hermeneutic that subjective attitudes and objective reality  are mutually 
constitutive and in practice difficult to distinguish.  I have used "worldview/world" 
to designate this confusion.  See chapter three, section twelve of this dissertation 
for a discussion of this problem. 
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and why?  Is it primarily an escapist story or an emancipatory story?  Is the story 

misanthropic, favoring nature over humans?  Does it ultimately contribute to the 

very global systems management that it objects to in the Earth reduced to Disney 

World?  And who is it that gets to enjoy this celebratory mode of consciousness 

and who suffers under the weight of the sacrificial mode of the universe?  These 

are some of the questions I will take up in the conclusion of this dissertation.  The 

point here is that Haraway's approach legitimates the questioning, without 

negating the story-telling.  All positions and perspectives are biased and 

therefore subject to continuous critique.  Berry, Swimme, and Haraway, of 

course, share many of the same prejudgements, but their commitments upon 

entering the hermeneutical spiral are not innocent.  Ricoeur's discussion of the 

solipsism of the critique of ideology helps negotiate this territory.  Berry, Swimme, 

and Haraway's imaginative use of the utopic perspective from "no where" makes 

their analyses original and powerfully insightful.   

 Berry and Swimme do not self-critically reflect in their text on their 

locatedness or on the potential for unintended consequences in their work.  They 

are decidedly partial, however, in their environmental and economic critique of 

the contemporary world order.  Haraway will help us develop the notions of 

partiality and locatedness in the sections which follow.  Partiality and locatedness 

are as much chosen as give, and they are always multiple and complicated.  How 

one situates oneself within a complex is an epistemological question.  Her efforts 

to embrace both emancipatory epistemologies and situated knowledges will then 

become an important addition to my attempt to develop a social-biophysical 

hermeneutics.  Haraway will help focus the question as to how one enters 

Ricoeur's hermeneutical spiral within the mutually constituting worlds of nature, 

science, and society. 
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3. Reconstructing Boundaries of Identities: The Cyborg Myth 

 As I have already alluded to above, Haraway develops the myth of the 

cyborg, "a hybrid creature, composed of organism and machine," to describe the 

actual embodied character of "humans" in the late twentieth century (1.)  

Haraway's "Cyborg Manifesto" is "an ironic political myth," but then "the boundary 

between science fiction and social reality is an optical illusion" (149.)  Recalling 

Ricoeur's discussion of mythos  and mimesis, Haraway's myth-making is more 

insightful than mere description, for her cyborg metaphor sheds new light on our 

actual identities as humans in the late twentieth century.   
 
This chapter is an argument for pleasure  in the confusion of boundaries 
and for responsibility  in their construction.  It is also an effort to contribute 
to socialist-feminist culture and theory in a postmodernist, non-naturalist 
mode and in the utopian tradition of imagining a world without gender, 
which is perhaps a world without genesis, but maybe also a world without 
end.  The cyborg incarnation is outside of salvation history.  Nor does it 
mark time on an oedipal calendar, attempting to heal the terrible 
cleavages of gender in an oral symbiotic utopia or post-oedipal 
apocalypse (150.) 

 The boundaries that Haraway wants to confuse are the boundaries 

between humans and animals, organisms and machines, and the physical and 

nonphysical.  Transgressing these boundaries of identity is politically radical to 

the body politic.  Humans can no longer be viewed as a unique species, notes 

our primatologist: "language, tool use, social behavior, mental events, nothing 

really convincingly settles the separation of human and animal" (152.)  Biological 

determinism is only one possibility for interpreting our animality, notes Haraway.  

The other possibility is to extend to animals the dignity of their own subjectivity 

and perception that we assume for humans as natural rights.  In this view, 

"movements for animal rights are not irrational denials of human uniqueness; 
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they are a clear-sighted recognition of connection across the discredited breach 

of nature and culture" (152.)  Haraway invites us to take pleasure in our animality 

and to connect with other animals on this deeper level of kinship. 

 Another breached boundary in Western civilization that Haraway 

challenges is the separation of organism and machine.  And of course, it is 

particularly the human organism and its machines that concerns Haraway. 
 
Pre-cybernetic machines could be haunted. . . But basically machines 
were not self-moving, self-designing, autonomous. . . To think that they 
were [self-moving] was paranoid.  Now we are not so sure.  Late twentieth 
century machines have made thoroughly ambiguous the difference 
between natural and artificial, mind and body, self-developing and 
externally designed, and many other distinctions that used to apply to 
organisms and machines.  Our machines are disturbingly lively, and we 
ourselves frighteningly inert (152.) 

 Haraway notes the textualization of organic and machine discourse with 

the language of coding and programming in genetics and computers.  But while 

others protest the reduction of 'man' to 'machine' as dehumanizing, Haraway 

rejoices at the potential for this new cyborg identity between organism and 

machine.  
 
Intense pleasure in skill, machine skill, ceases to be a sin, but an aspect of 
embodiment.  The machine is not an it  to be animated, worshipped, and 
dominated.  The machine is us, our processes, an aspect of our 
embodiment.  We can be responsible for machines; they do not dominate 
or threaten us.  We are responsible for boundaries; we are they  (180.) 

 The third "leaky distinction" that Haraway cites is the boundary between 

physical and non-physical.  She does not develop this notion except to note that: 

"Pop physics books on the consequences of quantum theory and the 

indeterminacy principle are a kind of popular scientific equivalent to Harlequin 

romances as a maker of radical change in American white heterosexuality: they 

get it wrong, but they are on the right subject" (153.)  Haraway then takes up the 
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silicon chip as "a surface for writing" and the power and danger of miniaturization 

and ubiquity and invisibility of microelectronics.  Her cyborg essay, however, 

does not sufficiently develop these breached boundaries between animate and 

inanimate, matter and energy, plant and animal, mind and body, physical and 

non-physical.  If she had, I believe she would have followed Berry and Swimme 

into the realm of metaphysics and process philosophy.166  But it is perhaps 

enough to question in her own way what Berry and Swimme have also posed, 

"Why should our bodies end at the skin, or include at best other beings 

encapsulated by skin?" (178.)  Very little in modern science actually supports the 

notion of identity defined by our epidermis.  As Berry and Swimme have so 

poetically indicated, our bodies are complex manifestations of ocean water and 

our thoughts are powered by a biophysical energy exchange that originates in 

and persists through the stars.   

 So to describe this new being that is part organism, part machine, part 

nonphysical, and part human, Haraway develops the cyborg metaphor as a 

fictional  mapping of social and biological realities.  The origins of the cyborg, 

                                            
166 Process metaphysics rejects the dualistic metaphysics of modernity which 
sets up a series of problematic dichotomies: mind/body, human/nonhuman, 
rational/emotional, subject/object, and so forth.  Whitehead adopts an event 
based metaphysics, rather than a substance-partical metaphysics.  All events, 
complex or simple, have three components: causal precursors, subjective choice, 
and causal consequences.  Whitehead invents a new vocabulary to describe this 
new metaphysics in [1929](1978)Process and Reality , New York: Free Press.  
Whitehead is also one of the significant critics of scientism, see (1925) Science 
and the Modern World  , New York: Macmillian.   The point here is that when 
Haraway notes the possibility of rejecting a metaphysical distinction between 
physical and nonphysical realities within science, process metaphysics presents 
itself as a coherent and comprehensive model for how to do so.  For a general 
introduction to the work of Whitehead, see Victor Lowe (1962) Understanding 
Whitehead, Baltimore: John Hopkins Press.  See especially the citations in 
footnote 9 of this chapter on page 238. 
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however, appear first as the distopia of advanced technological capitalism.  The 

cyborg is an oppressed being in need of an emancipatory manifesto.  The cyborg 

arises within the "Informatics of Domination" of our technocratic society, from "the 

final imposition of a grid of control on the planet, about the final abstraction 

embodied in a Star Wars apocalypse waged in the name of defense, about the 

final appropriation of women's bodies in a masculinist orgy of war" (154.)  This 

global managerial system of production is resulting in a massive intensification of 

material insecurity and a profound impoverishment of culture.   
 
The home, workplace, market, public arena, the body itself -- all can be 
dispersed and interfaced in nearly infinite, polymorphous ways with large 
consequences for women and others -- consequences that themselves 
are very different for different people and which make potent oppositional 
international movements difficult to imagine and essential for survival 
(163.) 

 By developing a picture of life for women in "the prototypical Silicon 

Valley," Haraway sketches the distopic consequences of this new economic 

system, which include for women "serial heterosexual monogamy, negotiating 

childcare, distance from extended kin or most other forms of traditional 

community, a high likelihood of loneliness and extreme economic vulnerability as 

they age" (166.)  In the idealized spaces of Church, Home, Work, School, 

Hospital, and Marriage, "the boundary-maintaining images of base and 

superstructure, public and private, or material and ideal never seemed more 

feeble" (165.)  

 While other socialist-feminists simply decry this "image of the women in 

the integrated circuit," Haraway inverts this distopia of the present through a 

utopic vision of cyborg rebellion and emancipation.   
 
The main trouble with cyborgs, of course, is that they are the illegitimate 
offspring of militarism and patriarchal capitalism, not to mention state 
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socialism.  But illegitimate offspring are often exceedingly unfaithful to their 
origins.  Their fathers, after all, are inessential (151.) 

 So within the cyborg myth, a common theme in science fiction, we can 

come not to fear our affiliations with machines and organisms, but to recognize 

and value our "permanently partial identities and contradictory standpoints." 
 

The cyborg is resolutely committed to partiality, irony, intimacy, and 
perversity.  It is oppositional, utopian, and completely without innocence. . 
.  The cyborg does not dream of community on the model of the organic 
family.  This time without the oedipal project.  The cyborg would not 
recognize the Garden of Eden; it is not made of mud and cannot dream of 
returning to dust  (151.) 

  Haraway sees the cyborg myth as a way of moving progressive politics 

away from its various critiques of technocratic-mechanistic society on the bases 

of an imaginary organic body or some vision of a natural holism.  The question 

that this raises for Berry and Swimme is simply whether they would welcome 

cyborgs in their cosmogenetic universe or whether these cyborgs would 

deconstruct this new holism as a continuation of the dangerous absolutism of our 

Western way of life. 
 
Cyborgs are not reverent; they do not remember the cosmos.  They are 
wary of holism, but needy for connection -- they seem to have a natural 
feel for united front politics, but without the vanguard party (151.) 

 Well, the response to this challenge to Berry and Swimme's project is to 

invert Haraway's own rhetoric by noting that this is indeed vanguard politics and 

that the cyborg myth is its own kind of universalizing story.167  This issue will not 

be resolved philosophically, but perhaps a way will open in a pragmatic sense.  

For Berry, Swimme, and Haraway are seeking powers through words and 

                                            
167 Sandra Harding (1989) develops this critique of Haraway's "Cyborg 
Manifesto," in her book, The Science Question in Feminisim, 192-196.  Harding's 
sympathetic critique becomes the starting point for Haraway's "Situated 
Knowledges" essay, which I examine below. 
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thoughts to transform a violent and unjust world ordering. By examining these 

works within the hermeneutical dynamics of mythos  and mimesis, of metaphoric 

innovation and iconic augmenetation, of critique of ideology and the assumption 

of a utopic vantage point, the transformative connection between words, 

thoughts, and realities becomes clear, though not unproblematic.  Haraway and 

her cyborgs, like Berry and Swimme, are after all self-confessed story-tellers.  

And writing is the preeminent tool of cyborgs: 
 

The tools are often stories, retold stories, versions that reverse and 
displace the hierarchical dualisms of naturalized identities.  In retelling 
origin stories, cyborg authors subvert the central myths of origin of 
Western culture.  We have all been colonized by those origin myths, with 
their longing for fulfillment in apocalypse (175.) 

 Here too in Haraway, we see an affirmation of Ricoeur's insight into the 

narrative structure of history and fiction and the relationship between ideologies 

and the search for social transformation.  Story-telling, especially stories of 

origins notes Haraway, are the means by which cultures create the metasymbolic 

paradigms for constructing and ordering thought and behavior.  As Ricoeur noted 

and Haraway exemplifies, the way to challenge a guiding metaphor is to 

deconstruct it through inversion and offer a new metaphoric innovation.  Haraway 

offers the metaphor of the cyborg to describe actual "human" embodiment today 

and to undermine the origin myths of Christianity and scientism.  Berry and 

Swimme have similarly identified cosmology as a critical area of contestation 

within the modern world. 

 The other aspect of Haraway, Berry, and Swimme, that would lead us to 

make room in the cosmogenetic universe and the Ecozoic era for this new 

cybernetic organism is that these authors agreed on the profound danger 

inherent in our current patterns of thought and behavior on this planet.  Few are 
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willing to look at the mounting desperation and destruction of this environmental 

and economic collapse.  Haraway's analyses and prognoses are every bit as 

prophetic as that of Berry and Swimme. 
 
I do not know of any other time in history when there was greater need of 
political unity to confront effectively the dominations of 'race,' 'gender,' 
'sexuality,' and 'class.'  I also do not know of any other time when the kind 
of unity we might build could have been possible. . .  In the fraying of 
identities and in the reflexive strategies for constructing them, the 
possibility opens up for weaving something other than a shroud for the day 
after the apocalypse that so prophetically ends salvation history  (157 - 
158.) 

 

4. Relative Epistemological Privileges of the Oppressed 

 Haraway maintains a no nonsense hermeneutical privilege for the 

oppressed.  The standpoints of subjugated groups offer critical insights into 

social realities, even though these identities are fractured by the multiple 

categories of race, class, sexuality, and gender.  So while Haraway is intrigued 

with the strong social constructionist argument on science, culture, and objectivity 

which she made in the earlier "Cyborg Manifesto"; she is also fearful of its 

tendency to lead to cynicism and political relativism which she examines in the 

"Situated Knowledges" essay.  While she fears the essentialist arguments of the 

Left for an organic whole as the basis for its critique of our technocratic society, 

she affirms in "Situated Knowledges" the content of the critique with conviction 

and clear-headedness.   
 
On the one hand, recent social studies of science and technology have 
made available a very strong social construction argument for all forms of 
knowledge claims, most certainly and especially scientific ones.  In these 
tempting views, no insider's perspective is privileged, because all 
drawings of inside-outside boundaries in knowledge are theorized as 
power moves, not moves towards truth (184.) 
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 Haraway is unambiguously in the Post-Kuhnian tradition in her critique of 

the biophysical sciences (not simply the social sciences.) 
 
They [scientists and their patrons] tell parables about objectivity and 
scientific method to students in the first years of their initiation, but no 
practitioner of the high scientific arts would be caught dead acting on  the 
textbook versions.  Social constructionists make clear that official 
ideologies about objectivity and scientific method are particularly bad 
guides to how scientific knowledge is actually made. Just as for the rest of 
us, what scientists believe or say they do and what they really do have a 
very loose fit (184.) 

 But as the definition for reliable accounts of biological, physical, and social 

processes evaporate in the postmodern fields of "always already absent 

referents, deferred signifieds, split subjects, and the endless play of signifiers," 

Haraway draws back in horror at this relativistic aspect of a postmodern 

Frankenstein.168 
 

                                            
168  "Postmodern Frankenstein" is my metaphor and not Haraway's.  Others also 
bemoan these relativistic tendencies within postmodern discourse as really just a 
continuation of the nightmare of modernity's totalitarian tendencies.  Nancy 
Hartsock writes in (1990) "Foucault on Power: A Theory for Women?", in 
Feminism/Postmodernism, edited by Linda Nicholson, New York: Routledge: 

Why is it that just at the moment when so many of us who have been 
silenced begin to demand the right to name ourselves, to act as subjects 
rather than objects of history, that just then the concept of subjecthood 
becomes problematic?  Just when we are forming our own theories about 
the world, uncertainty emerges about whether the world can be theorized.  
Just when we are talking about the changes we want, ideas of progress 
and the possibility of systematically and rationally organizing human 
society become dubious and suspect. . . I contend that these intellectual 
moves are no accident (but no conspiracy ethir.) They  represent the 
transcendental voice of the Enlightenment attempting to come to grips with 
the social and historical changes of the middle-to-late twentieth century.  
However, the particular forms its efforts have taken indicate a failure of 
imagination  and reflect the fact that dominant modes of thought are 
imprisoned within Enlightenment paradigms and values (Hartsock, 1990, 
163-164.) 



 279 

. . . [T]he projects of crafting reliable knowledge about the 'natural' world 
cannot be given over to the genre of paranoid or cynical science fiction.  
For political people, social constructionism cannot be allowed to decay into 
the radiant emanations of cynicism (184.) 

 So in this second essay, "Situated Knowledges," Haraway responds to 

Sandra Harding's (1989) critique of her earlier "Cyborg Manifesto," by 

acknowledging the limitations of strong social constructionist project and the 

dangers of reducing real political lives to paranoid and escapist science fiction 

fantasies.  She is not recanting her "Cyborg Manifesto," but acknowledging what 

Ricoeur notes for utopias in general, that they also have a distortive and escapist 

component.  So while Sandra Harding is openly intrigued with Haraway's 

postmodern cyborg metaphor, Haraway is also attracted to Harding's call for a 

"successor science" and "strong objectivity" as a self-critical integration of 

sociologies of knowledge and biophysical empiricism. 
 
[The strong social constructionist view] is a terrifying view of the 
relationship of body and language for those of us who would still like to 
talk about reality with more confidence than we allow the Christian Right's 
discussion of the Second Coming and their being raptured out of the final 
destruction of the world.  We would like to think our appeals to real worlds 
are more than a desperate lurch away from cynicism and an act of faith 
like any other cult's, no matter how much space we generously give to all 
the rich and always historically specific mediations through which we and 
everybody else must know the world (185.) 

 Haraway goes on to deconstruct her own earlier deconstructing, by noting 

that "[t]he world-as-code is, just for starters, a high-tech military field, a kind of 

automated academic battlefield where blips of light called players disintegrate 

(what a metaphor!) each-other in order to stay in the knowledge and power 

game" (185.)  So from looking for strong tools to deconstruct the scientific and 

technocratic culture of domination, "we end up with a kind of epistemological 

electro-shock therapy, which far from ushering us into the high stakes tables of 
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the game of contesting public truths, lays us out on the table with self-induced 

multiple personality disorder" (186.) 

 Truth, objectivity, and realism are too powerful a discourse to abandon, so 

Haraway backs away from the strong social construction argument in order to 

hold on to some pieces of standpoint epistemologies that privilege the 

perspectives of subjugated social groups.  She insists on having it both ways. 
 
   So, I think my problem, and 'our' problem is how to have simultaneously  
an account of radical historical contingency for all knowledge claims and 
knowing subjects , a critical practice for recognizing our own 'semiotic 
technologies' for making meanings, and  a no-nonsense commitment to 
faithful accounts of a 'real' world, one that can be partially shared and 
friendly to earth-wide projects of finite freedom, adequate material 
abundance, modest meaning in suffering, and limited happiness (187.) 

 This desire to have more than philosophical solipsism, paranoid 

schizophrenia, and moral relativity in her social-biophysical hermeneutics leads 

Haraway to an important philosophical innovation similar to what Ricoeur sought 

to accomplish through his theory of indirect realism.  I will examine her response 

to this dilemma in the next section of this chapter.  The point here is to note the 

conflicting desires.  "All   components of the desire are paradoxical and 

dangerous," she says of herself and of Harding, "and their combination is both 

contradictory and necessary" [emphasis added] (187.)  Her predicament recalls 

that of Berry and Swimme as they discuss the dangers of global systems 

management and the necessities of thinking about and responding to planetary 

crises.  Haraway writes: 
 
We also don't want to theorize the world, much less act within it, in terms 
of Global Systems, but we do need an earth-wide network of connections, 
including the ability partially to translate knowledges among very different -
- and power-differentiated-- communities.  We need the power of modern 
critical theories of how meanings and bodies get made, not in order to 
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deny meanings and bodies, but in order to live in meanings and bodies 
that have a chance for a future (187.) 

 What Haraway's commitment to a modified notion of standpoint 

epistemologies, in spite of herself, raises for this project is the critical issue of 

how one enters the hermeneutical spiral.  Ricoeur does not give much practical 

guidance, in spite of his extensive discussions of Marxism and psychology for 

instance, on what kinds of explanatory schemes make compelling claims on our 

hermeneutical understandings and prejudgements.169  Haraway uses the critical 

theories of 'class,' 'race,' 'gender,' and 'sexuality,' as her entry into the 

postmodern hermeneutical task.  What happens if we expand this list to include 

nonhuman entities, future generations of humans and others, and our children 

that are not only invisible and exploited within the current technocratic culture, but 

also literally voiceless.170  Swimme and Berry's cosmogenetic metaphysics would 

have us add as well to our list of privileged standpoints our ancestry, in the fullest 

meaning of our origins, as privileged standpoints for understanding real life today, 

because our current destructiveness is also in some sense retroactive in the 

unfolding evolutionary drama.   

 

5. Redefining Objectivity as Situated Knowledge 

                                            
169  In a religious context, Mark Kline Taylor (1990) in Remembering Esperanza, 
also makes this point about Ricoeur's hermeneuctics.  
170 Deep Ecology takes up the issue of a standpoint epistemological privilege for 
ecosystems and we will consider this question again in the conclusion of this 
dissertation.  It is worth noting here, however, that a strong case can be made for 
children as the quintessential oppressed social category and a critical point of 
contagion for other oppressive institutions like racism and sexism.  Progressive 
political discourse generally ignores or neglects this category of analysis.  See 
Ricky Shereover-Marcuse (1984) "Unlearning Racism", manuscript.   Alice Miller 
(1990), For Your Own Good, New York: Nooday, develops the notion of "hidden 
cruelties in child-rearing" as a critical factor giving rise to larger societal 
dysfunctions like the Nazi Holocaust. 
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 "It has seemed to me," writes Haraway, "that feminists have both 

selectively and flexibly used and been trapped by two poles of a tempting 

dichotomy on the question of objectivity" (183.)  Her unwillingness to let go of 

some form of realism in her pursuit of this radical sociology of knowledge leads 

her to new territories in the modernism - postmodernism debate. 
 
So the further I get with the description of the radical social constructionist 
programme and a particular version of postmodernism, coupled to the acid 
tools of critical discourse in the human sciences, the more nervous I get.  
Like all neuroses mine is rooted in the problem of metaphor, that is, the 
problem of the relation of bodies and language (185.) 

 Rather than trying to "climb the greased pole leading to a usable doctrine 

of objectivity," or trying to hold on to "both ends of the dichotomy," Haraway 

enacts a metaphor shift in order to reconceptualize objectivity and vision (188.)  

By transforming the metaphor of vision in science, Haraway inverts our 

conceptualization of objectivity.  Here too she turns her proverbial stacked deck 

of playing cards into a deck of wild cards by carefully deconstructing the 

dominant imagery of scientific objectivity. 
 

I would like to proceed by placing metaphorical reliance on a much 
maligned sensory system in feminist discourse: vision.  Vision can be 
good for avoiding binary oppositions.  I would like to insist on the 
embodied nature of all vision, and so reclaim the sensor system that has 
been used to signify a leap out of the marked body and into a conquering 
gaze from nowhere (188.) 

 In the Western tradition, seeing is believing.  And the seeing that has been 

legitimated is that of the dominant European culture.  The reason why feminists 

and others have such a problem with the vision of modernity is that the 

"normative gaze" of European patriarchy defines and categorizes the "other."171  

                                            
171 For a discussion of the "normative gaze" of science as inherently racist, see 
Cornell West 1982. Prophesy deliverance!: An afro-american revolutionary 
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"Seeing" female and male as significant difference and then prescribing 

normative criteria for appearances and behavior based on that difference is the 

cutting-edge of patriarchy.172  Haraway recognizes the distopic qualities of vision 

within the history of European culture. 
 
. . . [T]he sensory system [of vision] has been used to signify a leap out of 
the marked body and into a conquering gaze from nowhere.  There is the 
gaze that mythically inscribes all the marked bodies, that makes the 
unmarked category claim the power to see and not be seen, to represent 
while escaping representation. . . to distance the knowing subject from 
everybody and everything in the interests of unfettered power (188.) 

 This gaze from the unmarked position of Man and White has become a 

nightmare with all of the technological enhancements of vision.  The 

augmentation of our ordinary primate vision through electron-microscopes, 

radiotelescope, and a host of other "seeing" prostheses are mind-boggling and 

universe transforming.  "Vision in this technological feast becomes unregulated 

gluttony;" notes Haraway, "all perspective gives way to infinitely mobile vision, 

which no longer seems just mythically about the god-trick of seeing everywhere 

from nowhere. . ." (189.) 

 So while recognizing the central role of vision as the dominant metaphor 

for an "epistemology" that has been a major tool in the oppression of women and 

other 'others,' Haraway is going to turn the metaphor inside-out by insisting on 

the embodied character of this sensory system.  The vision of everything from 

nowhere, whether it be that of science or religion, is a bogus "seeing." 
 

                                                                                                                                  
christianity, Philadelphia: Westminster Press.  West is discussed briefly in 
chapter two, section seven of this dissertation. 
172 For an insightful discussion of the male gaze and sexism,see  a discussion by 
John Raines and Anne Marie Hunter (11/20/1993) entitled "Enforced Visibility: 
Power and the Gendered Gaze," presented at the American Academy of 
Religion, Washington, D.C.  
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. . . [T]hat view of infinite vision is an illusion, a god-trick.  I would like to 
suggest how our insisting metaphorically on the particularity and 
embodiment of all vision (though not necessarily organic embodiment and 
including technological mediation), and not giving in to the tempting myths 
of vision as a route to disembodiment and second-birthing, allows us to 
construct a usable, but not an innocent, doctrine of objectivity (189.) 

 To have any vision at all, within this embodied reinterpretation, requires 

that the subject be located.  Locations are always particular and limited.  There is 

no Archimedean vantage point for a one-true vision of social and biophysical 

realities.  To be partial and located offers the only promise for objective vision.  

To be critically reflective about one's partiality and locatedness offers the promise 

of improved objectivity and enhanced vision.  Embodied visionings and situated 

knowledges can be held accountable.  They do not split themselves as subjects 

off from their objects.  When we move to embody vision and objectivity, the 

claims of science to impartiality in a value-free way of seeing is seen  as 

irresponsible. 
 
The 'eyes' made available in modern technological sciences shatter any 
idea of passive vision; these prosthetic devices show us that all eyes, 
including our own organic ones, are active perceptual systems, building in 
translations and specific ways  of seeing, that is, ways of life (190.) 

 As we explored above in the discussion on emancipatory standpoint 

epistemologies, Haraway does not believe that all locations are equal.  She 

writes that "[t]here is a premium on establishing the capacity to see from the 

peripheries and the depths" (191.)  She remains suspicious, however, of the 

tendency to essentialize these marginalized social locations within a new 

epistemology of truth.  There is a danger in asserting a privileged hierarchy of 

knowledge within the framework of situated knowledges. 
 
. . . [H]ere lies a serious danger of romanticizing and/or appropriating the 
vision of the less powerful while claiming to see from their positions.  To 
see from below is neither easily learned nor unproblematic, even if 'we' 
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[feminists] 'naturally' inhabit the great underground terrain of subjugated 
knowledges.  The positionings of the subjugated are not exempt from 
critical re-examination, decoding, deconstruction, and interpretation. . . 
The standpoints of the subjugated are not 'innocent' positions.  On the 
contrary, they are preferred because in principle they are least likely to 
allow denial of critical and interpretative core of all knowledge.  They are 
savvy to modes of denial through repression, forgetting and disappearing 
acts -- ways of being nowhere while claiming to see comprehensively 
(191.) 

 So the effort to improve objectivity by looking at realities from the margins 

is not simple and formulaic.  Haraway maintains that these 'subjugated' 

standpoints are epistemologically privileged because they hold the promise of 

"more adequate, sustained, objective, transforming accounts of the world."  But 

she also notes that "how  to see from below is a problem requiring at least as 

much skill with bodies and language, with the mediations of vision, as the 

'highest' techno-scientific visualizations "(191.) 

 So while all vision is embodied and located, and by analogy all knowledge 

is situated, they are not all equally positioned.  This hermeneutical privilege for 

the oppressed provides the antidote to the philosophical relativism of the strong 

social constructionist approach to science and society. 
 
Such preferred positioning is as hostile to various forms of relativism as to 
the most explicitly totalizing versions of claims to scientific authority. . .  
The alternative to relativism is partial locatable, critical knowledges 
sustaining the possibility of webs of connections called solidarity in politics 
and shared conversations in epistemology (191.) 

 Haraway responds to postmodernist relativism by denouncing it as yet 

another manifestation of the absolutism of modernism.173   Relativism, like 

                                            
173 Richard Rorty (1982) The Consequences of Pragmatism, Minneapolis: 
University of Minnesota Press, is perhaps a good example of this postmodern 
noncommital relativism.  See Cornell West (1989) The American Evasion of 
Philosophy, Madison: University of Wisconsin Press, for an analysis of Rorty that 
is parallel to Haraway's critique of postmodern relativism. 
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scientific empiricism, is also a denial of locatedness and partiality, which 

Haraway has asserted are the fundamental precondition for all claims to 

objectivity. 
 
Relativism is a way of being nowhere while claiming to be everywhere 
equally.  The 'equality' of positioning is a denial of responsibility and critical 
enquiry.  Relativism is the perfect mirror twin of totalization in the 
ideologies of objectivity; both deny the stakes in location, embodiment, 
and partial perspectives.  Both make it impossible to see well.  Relativism 
and totalization are both 'god-tricks' (191.) 

 In reclaiming vision as a metaphor for objectivity, Haraway notes that our 

embodiment and locatedness are never singular.  Her earlier analysis of 

fractured identities and transgressed boundaries which led to the "Cyborg 

Manifesto" still holds.  But here too, an embodied notion of vision as objectivity 

affirms our "heterogeneous multiplicities" of identities (193.)  Only through 

binocular vision do we achieve depth perception.  The monocular epistemology 

of science and the cycloptic monster of White Male Heterosexual normativity are 

objectively degenerative.  A unitary discernment is no vision at all, for it offers no 

depth perception, no sense of relationships.  The monovision of Western notions 

of singular reason and rationality is a dangerous absurdity.   

 Our notion of sight, however, must not be reduced to a simplistic view of 

our organic eyes.  Just as we have many tools with which to see, so too can we 

adopt many analytic tools for understanding.  In Haraway's metaphor, the more 

"eyes," the better.  Objectivity is enhanced by multiplicities of partialities.  The 

fracturedness of identities enhances objective vision.  Our multiple identities are 

not simply social, biological givens.  We can adopt new identities, the way we use 

different technologies for "seeing" in new ways. 
 

The split and contradictory self is the one who can interrogate positioning 
and be accountable, the one who can construct and join rational 
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conversations and fantastic imaginings that change history, splitting, not 
being, is the privileged image for feminist epistemologies of scientific 
knowledge. . .  The topography of subjectivity is multi-dimensional; so, 
therefore, is vision.  The knowing self is partial in all its guises, never 
finished, whole, simply there and original; it is always constructed and 
stitched together imperfectly, and therefore able to join with another, to 
see together without claiming to be another (193.) 

 Haraway's model for situated knowledges rejects self-identity as the key to 

objectivity.  It is not our identities per se  as male, female, black, white, rich, poor, 

straight, gay, and so forth, that provides the opportunity for enhanced vision and 

greater objectivity.  We cannot be simultaneously in or wholly part of all or any 

privileged epistemological standpoint.  Haraway criticizes "the search for the 

fetishized perfect subject of oppositional history, sometimes appearing in feminist 

theory as the essentialized Third World Woman (Mohanty, 1984)." 
 
Subjugation is not grounds for an ontology; it might be a visual clue.  
Vision requires instruments of vision; an optics is a politics of positioning.  
Instruments of vision mediate standpoints; there is no immediate vision 
from the standpoints of the subjugated.  Identity, including self-identity, 
does not produce science; critical positioning does, that is, objectivity  
(193.) 

 Objectivity, in this new metaphor, ends up looking like a web-theory of 

truth.  This is a systems-theory which does not support simple notions of 

causation or fixed identities.  Haraway's objectivity is more about vibrations and 

resonances, than dichotomies.  And most critically, Haraway's objectivity is 

committed to emancipation at the periphery and depths of society and 

knowledge.  Rationality is not corrupted by commitment, but advanced. 
 
. . . [R]ational knowledge does not pretend to disengagement: to be from 
everywhere and so nowhere, to be free from interpretation, from being 
represented, to be fully formalizable.  Rational knowledge is a process of 
on-going critical interpretation among 'fields' of interpreters and decoders.  
Rational knowing is power-sensitive conversation  (196.) 
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 Haraway's reconceptualization of vision as the metaphor for objectivity is a 

powerful example of Ricoeur's understanding of ruling metaphors in ideology.  

Her deconstruction of the vision metaphor through inversion is also an insightful 

example of what Ricoeur discussed.  Haraway has achieved through this 

metaphoric play what Ricoeur sought to advance through analytic discourse.  

Ricoeur resonates with Haraway when he writes about the notion of scientific 

objectivity and the hermeneutics of belongingness: 
 
   For hermeneutics, the problem of ultimate foundation still belongs to the 
sphere of objectifying thought, so long as the ideal of scientificity is not 
questioned as such.  The radicality of such questioning leads from the 
idea of scientificity back to the ontological condition of belonging, whereby 
he who questions shares in the very thing about which he questions. 
   It is the relation of belonging that is subsequently apprehended as the 
finitude of knowledge.  The negative nuance conveyed by the very word 
finitude is introduced into the totally positive relation of belonging -- which 
is the hermeneutical experience itself-- only because subjectivity has 
already raised its claim to be the ultimate ground.  This claim, this 
immoderate pretension, this hubris, makes the relation of belonging 
appear by contrast as finitude (Ricoeur, [1975]1991,30.) 

 Thus for Ricoeur, as for Haraway, it is by virtue of our locatedness and 

commitments that we can say anything meaningful at all.  Here, we have strong 

"evidence" to support Berry and Swimme's mythic interpretation of the modern 

scientific cosmology.  By positioning their interpretations unapologetically on the 

side of nature as subjugated other and on the side of indigenous peoples, art, 

women, and the poor, they have enhanced the objectivity of their narrative.  It 

would have been possible to leave out the stuff about the Technozoic nightmare 

and the religious - political call for transformation.  The Universe Story  could 

have been sanitized as just another book in the genre of popular science writing 

by leaving out this political critique and ecological agenda. It is precisely because 

of these commitments, this positioning within our human struggles to survive and 
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adapt to this changing world, that Berry and Swimme achieve objectivity by our 

embodied hermeneutical definition.  Haraway notes that "[o]bjectivity is not about 

dis-engagement, but about mutual and usually unequal structuring,  about taking 

risks in a world where 'we' are permanently mortal, that is, not in 'final' control" 

(201.)   

 

6. The Trickster in Biophysical Hermeneutical Conversations 

 The last contribution that I draw from Haraway in the construction of a 

biophysical hermeneutic is her understanding of nature as active conversation 

partner.  Haraway's exploration of this theme is helpful in thinking about Berry 

and Swimme's call to learn the "languages" of nonhuman beings and for 

humanity's new mission to become the intellectual and poetic sensory organs of 

the cosmos.  Haraway's appreciation of the complex hermeneutical dynamic 

between humans and nonhumans helps clarify the pitfalls of our biophysical 

hermeneutics, indeed of hermeneutics in general.  Haraway's sensitivity to the 

problem of presuming to speak for or with an oppressed other, human or 

nonhuman, provides an important balance to Berry and Swimme's project.  
 
'Our' relations with 'nature' might be imagined as a social engagement with 
a being who is neither 'it,' 'you,' 'thou,' 'he,' 'she,' nor 'they' in relation to 
'us.'  The pronouns embedded in sentences about contestations for what 
may count as nature are themselves political tools, expressing hope, 
fears, and contradictory histories.  Grammar is politics by other means (3.) 

 Because sex, particularly female sexuality in the guise of biological 

determinism, has been a tool in en-gendering sexism, some feminists tend to be 

very wary of entering the nature side of the nature/nurture debate.  Differences in 

hormones and reproductive functions are epistemologically and politically 

irrelevant by this view.  With the rise of goddess worship and ecofeminism, 
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however, some have tried to argue from the nature side of the sex/gender 

complex that women indeed have a natural, biologically-based position of 

epistemological privilege by way of constructing life-affirming projects in the 

realm of culture, politics, and science.174   Within the framework of her embodied 

objectivity, Haraway turns the sex/gender dynamic into the paradigm for the 

nature/culture and nature/science dynamics. 

 One of the reasons that feminist and other critical positions in Western 

patriarchy have been suspicious of science is that the subject-object split has 

tended to place women and the other 'others' on the object side of the split from 

the conquering vision of the White Male rational subject. 
 

                                            
174   Deborah Anna Leupnitz (1988), The Family Interpreted: Feminist Theory in 
Clinical Practice, New York: Basic Books, offers a brief summary summary of 
feminist theorizing about sex and gender in her opening chapter.  Leupnitz 
distinguishes between the cultural-school [ e.g. Gilligan (1982), Chodorow 
(1978), Dinnerstein (1976)], which sees gender roles as more closely tied to 
reproduction and child-rearing practices, and the sex-role school [e.g. Bart 
(1983), Hare-Mustin (1978), and Kerber (1986)], which fear a reinscription of 
separate-spheres.  The later school, like Haraway, argue for the desireability of 
androgyny in which  gender differences would be submerged in individual 
difference.  Leupnitz argues that "The intellectual tension between these two 
schools is extremely necessary to the growth of feminism.  Since, in reality, 
women and men are alike in as many ways as we are different, most feminists 
find themselves taking positions based not so much on these labels but on the 
nature of the issue at hand" (Leupnitz, 1986, 15.) 
    For recent social biological arguments about human personality and sexual 
differences by men, see Anthony Stevens (1983), Archetypes: A Natural History 
of the Self, New York: Quill; and Michael Konner (1982), The Tangled Wing: 
Biological Constraints on the Human Spirit, New York: Holt, Rinehart and 
Winston.  Both explore new developments within neurology, genetics, and the 
body-sciences in general to argue for significant biologically based differences 
between men and women with profound implications for social organization.  
Konner especially believes that the effects of testosterone in men may make 
them very unreliable bearers of political and economic power in a world of 
nuclear armaments. 
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Feminists, and others, who have been most active as critics of the 
sciences and their claims or associated ideologies, have shied away from 
doctrines of scientific objectivity in part, because of the suspicion that an 
'object' of knowledge is a passive and inert thing  (197.) 

 So the tendency in progressive political discourse is not to talk about these 

natural objects of science as anything but socially constructed.  Sex, an aspect of 

our biological givenness, becomes gender only as the body disappears within 

social encodings.  Haraway, however, feels that this de-natured, disembodied 

postmodernism is irresponsible and dangerous, even as she is fearful of the 

various ideologies of biological determinism. 
 
. . . [T]o lose authoritative biological accounts of sex, which set up 
productive tensions with its binary pair, gender, seems to lose too much; it 
seems to be to lose not just analytic power within a particular Western 
tradition, but the body itself as anything but a blank page for social 
inscriptions including those of biological discourse  (197.) 

 The traditional view of nature in the modern scientific tradition, now 

inseparable from patriarchy and other traditions, is to view the object as resource 

to the human knower and agent.  "Nature," writes Haraway, "is only the raw 

material of culture, appropriated, preserved, enslaved, exalted, or otherwise 

made flexible for disposal by culture in the logic of capitalist colonialism."  This is 

the critique of science and technology that we explored briefly in chapter two 

through Merchant and Heidegger and indirectly in chapter four through Berry and 

Swimme.  But now Haraway extends this analysis and critique to feminist and 

postmodern accounts of gender and culture formations in which 'sex' and 'nature' 

are similarly rendered as 'raw material.' 
 

Similarly, sex is only the matter [material] to the act of gender; the 
productionist logic seems inescapable in traditions of Western binarisms.  
This analytical and historical narrative logic accounts for my nervousness 
about sex/gender distinction in the recent history of feminist theory.  Sex is 
'resourced' for its representation as gender, which 'we' can control.  It has 
seemed all but impossible to avoid the trap of an appropriationist logic of 
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domination built into the nature/culture binarism and its generative lineage, 
including the sex/gender distinction (198.) 

 The "deceptively simple" solution to this problem is to view the object of 

the scientific subject as an active agent and actor in the dialogical construction of 

a shared reality.  In the tradition of Whiteheadean subjectivity and Heideggerean 

revelation, Haraway shifts the metaphor for acquiring reliable accounts of 

biophysical nature into the dynamics of a hermeneutical conversation between 

nature as partially active agent and human also as partially active agent within 

multiply embodied positions in a field theory of reality.   
 
Situated knowledges require that the object of knowledge be pictured as 
an actor and agent, not a screen or a ground or a resource, never finally 
as slave to master that closes off the dialectic in his, unique, agency and 
authorship of 'objective' knowledge.  The point is paradigmatically clear in 
critical approaches to the social and human sciences, where the agency of 
people studied itself transforms the entire project of producing social 
theory (198.) 

 Echoing Sandra Harding's call to make critical and self-reflective social 

sciences the paradigm for all sciences, instead of the step-child of the 'hard' 

sciences, Haraway warns that it is only by "coming to terms with the agency of 

the 'objects' studied," that we "avoid gross error and false knowledge."  This 

recognition of and granting to the 'objects' of science the status of agent/actor 

renders all sciences as partly ethical and political activities in a much expanded 

sense of who the 'objects' of ethics and politics are (198.) 

 The following schematic is a representation of what might be called a field 

theory of social-biophysical formation and positioning that I derive from 

Haraway's vision of feminist objectivity.  The actors represented in this schematic 

are basically three: human agents (H), the cultural systems to which they belong 

and/or the theoretical systems they employ (C), and diverse natural entities and 

categories (N).  The category of trickster-agent (T) will be taken up below.  All 
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positions within this social-biophysical field are shifting and relative.  All positions 

- entities have the dual characteristic of subject-agents and objects.  The 

relational vectors between entities are both causative forces and perceptual 

visioning, but not equally so.  C1 and H1, in the center of the diagram, represent 

the dominant culture and real humans who occupy empowered positions.  The 

multiple N1 entities surrounding the dominant center  
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indicate the capacity of power to organize nature, both perceptually and 

causatively, to mirror and reinforce C1's and H1's views of themselves and 

nature.  This would account for the epistemological and ideological distortions at 

the center of a given social-biophysical order.   

 
A FIELD THEORY OF 

SOCIAL-BIOPHYSICAL FORMATION AND POSITIONING

C1

H1

N 1

N 1

N1
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N 1
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H 4
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Relational Vectors are both causative 
and perceptual, though not equally 
so.  All players are both subject and 
objects and potentially significant.

Positioning epistemological 
strategies improve within expanded 
web of locations within C, N, and H 
options.  No position is stationary.

C 1 - Dominant culture and/or theoretical systems
H 1 - Dominant human agents
N 1 - Dominant nature-agents

C 2 , 3 , . . . - Other cultures and/or theoretical systems
H 2 , 3 , . . . - Other human agents
N 2 , 3 , . . . - Other nature-agents

T - Trickster Agents

Schematic #6
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 While H1,2,3... represent real human lives, it would be misleading to think of 

human identity as fixed to an H point in the schematic.  Rather, identity is always 

relationally constituted within the field of natural entities, cultural and theoretical 

constructs, and 'Other' humans.  Relational vectors of influence and perception 

are not bound by proximity, nor are they symmetrical.  Positioning 

epistemological strategies improve by expanding our identities and identifications 

within the web of locations.  Practically, this means that we must strive to be 

multicultural, multilingual, and multidisciplinary, in order to gain meaningful 

epistemological advantages.  Words fail to label the task of becoming multiply-

identified with natural entities.  Multi-speciation begins to convey this 

epistemological strategy, but fails also by restricting our positionings only to life-

forms.  And finally, the Trickster-Agent, represented by T in the schematic, a 

figure which I explore with Haraway's help below, is an indication that we will 

never develop an adequate systems theory to account for the whole.   

 If this schematic of a social-biophysical field theory of formation and 

positioning seems wild and unwieldy, that is perhaps the point.  It is certainly a 

plea for non-specialization in our academic context.  The fragmented knowledge-

systems of the modern university become an epistemological disability.  The 

larger problem, however, is the evolutionary crises that Berry and Swimme 

address.  The dominant positions in this matrix create the illusion and delusion of 

being in control, while the larger context for human belongingness is always one 

of partiality and limitations within this field of actors.  By excerting so much 

influence in the last century over the independent agency of nature (its 

'wilderness'), as well as other cultures and humans, we will unleash a new 

'madness' that will reverberate in the coming decades.  The subjugation of 

natural actors in the web, as well as of other cultural and human actors, will lead 
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to rebellion.  The collapse of global economic and environmental systems, and 

the use of hyper-armaments in the ensuing social conflicts, will be the 

consequences of this subjugation by the centers.  This again is the distopic vision 

that contextualizes this project. 

 Haraway acknowledges that "this simple, perhaps simple-minded, 

manoeuvre [granting agency to all natural entities] is obviously not new in 

Western philosophy" (199.)  I have already noted the resonances with Whitehead 

and Heidegger.  There is a lot more to be said about how nonhuman entities, 

animate and inanimate, actually do exhibit agency.  I believe this is one of the 

major strengths of Berry and Swimme's exploration of autopoiesis as expressed 

in macrocosmic, mesocosmic, and microcosmic phenomena.  Their adoption of 

an evolutionary narrative and a metaphysical framework give us a vaint insight 

into the actor/agency of a carbon atom, for instance, in ways that Haraway has 

left unexplored.  Haraway's manoeuvre seems fantastic and implausible even to 

herself as she seems so defensive about making this move.  Berry and Swimme, 

on the other hand, are much more self-assured in this manoeuvre to grant 

nonhuman beings the metaphysical status of agency and offer detailed examples 

to illustrate what this might mean.  This perhaps goes back to Haraway's 

underdeveloped transgression of the boundaries between physical and 

nonphysical in the "Cyborg Manifesto."  Haraway's social-biophysical 

hermeneutical conversation, however, does work to productively reconceptualize 

the sciences and our relationship with nature. 
 
Accounts of a 'real' world do not, then, depend on a logic of 'discovery,' but 
on a power-charged social relation of 'conversation.'  The world neither 
speaks itself nor disappears in favor of a master decoder.  The codes of 
the world are not still waiting only to be read.  The world is not raw 
material for humanization. . .  [T]he world encountered in knowledge 
projects is an active entity.  In so far as a scientific account has been able 
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to engage this dimension of the world as object of knowledge, faithful 
knowledge can be imagined and can make claims on us.  But no particular 
doctrine of representation or decoding or discovery guarantees anything 
(198-199.) 

 It is at this point that I shift back to the biophysical hermeneutical model 

that I developed with the help of Ricoeur.  The human interpreter of nature as 

'text' not only comes to the conversation with prejudgements and vision-shaping 

theoretical models, but nature as 'text' also projects worlds of possible meanings.  

These projective references of nature as 'text' point to a kind of intentionality 

behind the 'text' in the form of nature as both 'con-text' for our interpretative 

prejudgements and 'author' of 'texts' of further possible worlds.  Nature, by this 

formulation, can also 'read' humans as 'text.'  This dynamic of mutual causation 

and mutual projection of meaning that we are working with here in Haraway and 

Ricoeur, and as further exemplified in Berry and Swimme's mythic reconstruction 

of science and nature, is anything but simple.  But while simplicity and clarity are 

lost on one level, coherence and descriptive power are gained. 

 The following is a modification of the schematic of indirect realism that I 

developed in chapter three with the help of Ricoeur.  The diagram reverses 

human and nature, such that nature is the 'reader' and humans are the 'text.'  

While this diagram appears simpler than that which I developed above with 

Haraway, the hermeneutical complexity is actually comparable: 

 

 

Schematic #7 
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 This granting to and recognition of nature as significant 'other' and active 

agent is one of the cornerstones of various formulations of Ecofeminism and so-

called Deep Ecology.  Nature, by this view, must be seen as a source of value 

and wisdom for all human endeavors.  Nature is seen as inspired teacher, moral 

guide, and committed lover-companion.175  But here Haraway problematizes this 

                                            
175 For an introductory text on Deep Ecology, see Sessions and Devall (1985) 
Deep Ecology: Living as if Nature Mattered, Salt Lake:  Gibbs Smith.  Also see 
Aldo Leopold (1949) A Sand County Almanac  and  Baird Caldicott (1989) In 
Defense of the Land Ethic: Essays in Environmental Philosophy, Albany: SUNY 
Press.   
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subjective agency of natural entities.  At this point, Haraway makes her most 

important contribution to the task of developing this conversational hermeneutic 

of the social-biophysical. 
 
Acknowledging the agency of the world in knowledge makes room for 
some unsettling possibilities, including a sense of the world's independent 
sense of humour.  Such a sense of humour is not comfortable for 
humanists and others committed to the world as resource.  Richly 
evocative figures exist for feminist visualizations of the world as witty 
agent (199.) 

 Here, Haraway adopts the metaphor of the Coyote from Southwest Native 

American mythology as a figurative representation of our dilemma "when we give 

up mastery, but keep searching for fidelity, knowing all the while we will be 

hoodwinked."   
 
Feminist objectivity makes room for surprises and ironies at the heart of all 
knowledge production; we are not in charge of the world.  We just live here 
and try to strike up non-innocent conversations by means of our prosthetic 
devices, including our visualization technologies (199.) 

 Nature as coyote-trickster is not necessarily the wise and compassionate 

friend/teacher which we seek in Ecofeminism and Deep Ecology.  The notion of 

                                                                                                                                  
     Ecofeminist thought is explored in a new anthology edited by Carol Adams 
(1992) Ecofeminism and the Sacred , Maryknoll: Orbis.  See also Rosemary 
Radford Ruether (1992) Gaia and God: An Ecofeminist Theology of Earth 
Healing, San Francisco: Harper.  
     The Journal of Environmental Ethics has had an on-going debate between 
Ecofeminism and Deep Ecology. See for instance: Ariel Salleh, "The 
Ecofeminism/Deep Ecology Debate: A Reply to Patriarchical Reason," 
Environmental Ethics 14 (1992): 195-216; Ariel Salleh, "Deeper than Deep 
Ecology: The Ecofeminist Connection," Environmental Ethics 6 (1984): 335-341; 
and also by Ariel Salleh, "Class, Race, and Gender Discourse in the 
Ecofeminism/Deep Ecology Debate," Environmental Ethics 15 (1993): 225-244.  
Other authors in this discussion are: Warwick Fox, "The Deep Ecology-
Ecofeminism Debate and its Parallels," Environmental Ethics 11 (1989): 14 and 
Michael Zimmerman, "Feminism, Deep Ecology, and Environmental Ethics," 
Environmental Ethics 9 (1987):21-44. 
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trickster expresses an important disruptive component of this social-biophysical 

hermeneutical conversation.  I believe that these surprises and ironies that 

Haraway discusses are the other side of the tragic and sacrificial dimensions of 

the universe that Berry and Swimme discussed.  The genres of comedy and 

tragedy are both archetypal forms that get at some irreducible element of mystery 

in the human experience.176 
 

Perhaps the world resists being reduced to mere resource because it is -- 
not mother/matter/mutter -- but Coyote, a figure for the always 
problematic, always potent tie of meaning and bodies. . .  Perhaps our 
hope for accountability, for politics, for ecofeminism, turn on revisioning 
the world as coding trickster with whom we must learn to converse (201.) 

 The Coyote imagery of nature as a trickster invites us to an etymological 

reflection on "hermeneutics," as the 'science' of 'Hermes,' another all important 

mythical trickster figure.  So for Berry and Swimme's reinvention of nature as 

benevolent context for our human ecotopic projects, this is a necessary caveat.  

Beware of unconscious tendencies to replicate that which one opposes.  Beware 

of unintended consequences in our negotiations with nature and our mythic 

modeling thereof.  Beware of Hermes and Coyote as they transgress and 

confuse the boundaries of identities with which we try to order and construct 

society and science to the mutual enhancement of all beings. 
 

. . . [B]odies as objects of knowledge are material-semiotic generative 
nodes.  Their boundaries materialize  in social interaction.  Boundaries are 
drawn by mapping practices; 'objects' do not pre-exist as such.  Objects 

                                            
176 These insights into the parallel functions of comedy and tragedy grew out of 
discussions with Samuel Laeuchli's Mimesis Workshops in the Fall of 1991 at 
Temple University.  My work with Samuel Laeuchli provided an important 
foundation for this entire dissertation project and it is with deep gratitude that I 
acknowledge this debt here.  The power of a mythic story to productively imitate 
reality at a depth symbolic level was demonstrated to me experientially in 
Laeuchli's psychodramatic hermeneutics of mythology. 
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are boundary projects.  But boundaries shift from within; boundaries are 
very tricky. What boundaries provisionally contain remains generative, 
productive of meanings and bodies.  Siting (sighting) boundaries is a risky 
practice (200-201.) 

 Noting the risks involved in being partial agents in some unfolding future is 

yet again an invitation to existential awe, part fear and part appreciation, at the 

irreducible mystery that we confront in all spaces and moments of the 

cosmogenetic drama.  We may hope that Hermes and Coyote will come to our 

aid by playing a wild card to help us reinvent ourselves and nature in this new 

evolutionary transition.  We may hope that the tension between hope itself and 

mounting despair will be a productive and creative space for humanity in the late 

twentieth century, but we will not know.  The hermeneutical and mythological 

messages, however, seem to suggest that we should further explore the depths 

and margins of that very tension. 
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CHAPTER SIX 
RE-STORYING OURSELVES:  

A HERMENEUTICAL APPROACH  
TO SCIENCE, NATURE, AND SOCIETY 

 
At the present time we know the story of the universe in fragments rather 
than in its integrity.  Whole libraries are being created with these 
fragments: photographs, research papers, plans for further inquiry.  The 
physical facts themselves are so fascinating that need for further 
understanding hardly seems appropriate.  Both a competence and a 
willingness to engage in the immense effort needed to tell the story is what 
is now needed, especially if this story is to become what it should be: the 
comprehensive context of our human understanding of ourselves.  This is 
a task that requires imaginative power as well as intellectual 
understanding.  It requires also that we return to the mythic origins of the 
scientific venture (Berry and Swimme, 1992, 237.) 

 

I. The Practical Context: An Environmental Crisis 

 The practical problems that contextualize and motivate this study are the 

widespread indications of a collapse in global environmental and economic life 

support systems.  This analysis, that the exponential growth in human numbers 

and consumption patterns on Earth in the late twentieth century is dangerously 

unsustainable, informs the need to critique scientific culture.  I have argued that 

science and technology function symbolically and ideologically and that critiquing 

and reconstructing that symbolism and ideology requires a mythic cosmological 

approach.  

 In developing a hermeneutical model for looking at the biophysical 

sciences that supports such a mythic approach and avoids the extremes of 

simplistic scientific realism and strong social constructionism, I have argued that 
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verification of competing mythic models occurs in the realm of problematic and 

polysemantic pragmatics and cannot be thought of in terms of narrow logical 

necessity and specific empirical deduction.  I therefore close this dissertation with 

a reconsideration of the pragmatic criteria that lead me to looking at the modern 

scientific cosmology as a mythic narrative for an endangered planet.  I will do so 

in three steps.  In this section, I will first reconsider my assessment that the 

danger of a global environmental and economic collapse is a significant context 

for science, nature, and society today.  In the second section, I will summarize 

the arguments that I have made thus far in the dissertation about the potentials 

and practicalities of treating the modern scientific cosmology as a mythic 

narrative.  And in my final section, I will consider how this application of the 

modern scientific cosmology within the limits of my hermeneutical model might 

contribute to a social change movement that seeks to head off this impending 

social and evolutionary disaster. 

 

 Perhaps at the outset and not in the conclusion, it was necessary to 

develop the evidence for this "reading" of science, nature, and society in the late 

twentieth century.  For it may not be obvious to many that there is in fact a crisis; 

indeed my pessimistic assessment of the global context can be countered with 

bullish optimism about human ingenuity, continued technological advancements, 

and a critique of similar unfulfilled apocalyptic predictions from Malthus on.177  

And to add to confusion and irony, it must also be noted that the sources of 

insight that lead to my assessment of a probable collapse in global environmental 

                                            
177  Herman Kahn, a physicist and founder of the Hudson Institute, is a great 
example of this "bullish optimism" about the future environmental and economic 
trends.  See Herman Kahn, et al. (1976) The Next 200 Years: A Scenario for 
America and the World, New York: William Morrow and Co. 
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and economic systems are the very sciences which I criticize.  Scientists, as I 

have also noted, are the professional group that is perhaps most vocal and active 

in warning of these environmental dangers.178 

 The urgency of our predicament is detailed in numerous studies, books, 

and reports that note the unsustainability of current trends in population and 

consumption.179  There is an impressive consensus emerging about these 

issues, in spite of a great deal of uncertainty about the particulars.  In 1992, an 

unprecedented joint report was released by the U.S. National Academy of 

Sciences and the Royal Society of London, that warned with scientific 

understatement that "if current predictions of population growth prove accurate 

and patterns of human activity on the planet remain unchanged, science and 

technology may not be able to prevent either irreversible degradation of the 

environment or continued poverty for much of the world" (Brown et al., 1993, 3.)   

 Another consensus of analysis was expressed at the Earth Summit in Rio 

De Janeiro in June 1992.  Some 35,000 people from 170 nations participated in 

what was the largest gathering of world leaders ever held.  The Climate Change 

                                            
178 The work of the Union of Concerned Scientists and the Federation of 
American Scientists, both in Washington, D.C., are two prominent examples of 
scientific advocacy groups that have a progressive political action agenda on 
environmental and military policies.  See also the Bulletin of Atomic Scientists, 
published by the Educational Foundation for Nuclear Science in Chicago.  While 
less visible in progressive political advocacy, the American Association for the 
Advancement of Science and the U.S. National Academy of Science, both in 
Washington, D.C., have given critical attention to these concerns, and support 
expanded research on these issues. 
179  For an excellent overview of global environmental problems and extensive 
bibliographies see: Walter H. Corson, ed. and the Global Tomorrow Coalition 
(1990) The Global Ecology Handbook, Boston: Beacon and the World Resources 
Institute (1993) Environmental Almanac, New York: Houghton Mifflin Co.  See 
also Lester Brown, et al. (1994-1988), State of the World Report,  New York: 
Knopf.  
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Treaty, the Biodiversity Treaty, the Forest Agreement, the Rio Declaration, and 

Agenda 21, while mostly not committing countries to specific actions, do 

nonetheless represent an impressive consensus around the principles of 

sustainable development in the face of this threatened breakdown of global life 

support systems (Hammond et al., 1992.)   

 An uncharacteristically impassioned "Warning to Humanity" was released 

in November 1992, which was signed by over 1500 leading scientists in all 

disciplines from 70 different nations, including 99 of the 196 living Nobel 

laureates.  Citing critical stress on the Earth's life support systems due to 

dramatic increases in destructive human activities, the scientists called for urgent 

and fundamental changes in our ways of living, "if vast human misery is to be 

avoided and our global home on this planet is not to be irretrievably mutilated" 

(Union of Concerned Scientists, 1992.) 

 Yet another example of this consensus of analysis is the report by the 

National Commission on the Environment, Choosing a Sustainable Future, also 

released in 1992.  The report begins: 
 
We . . . are convinced that the natural processes that support life on Earth 
are increasingly at risk and that by choosing to act or not to act to confront 
this risk now, our country is choosing between two very different futures.  If 
America continues down its current path, primarily reacting to 
environmental injuries and trying to repair them, the quality of our 
environment will continue to deteriorate, and eventually our economy will 
decline as well.  If, however, our country pioneers new technologies, shifts 
its policies, makes bold economic changes, and embraces a new ethic of 
environmentally responsible behavior, it is far more likely that the coming 
years will bring a higher quality of life, a healthier environment, and a more 
vibrant economy for all Americans (National Commission on the 
Environment, 1992.) 

 While there is surely an apocalyptic dimension of this crisis, I want to 

reiterate with Berry and Swimme that this is probably not a question of the end of 
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life, or even necessarily of human life, but of a vast impoverishment of life in both 

social and biophysical dimensions.  While it is possible to imagine the extinction 

of humans among others, it is difficult to imagine an end to all life on Earth as a 

result of our follies and ignorance.  Some species would no doubt flourish in this 

transformed globe, though it is extremely unlikely that humans would.  Whether it 

is the sudden impact of a nuclear winter after a "small-scale" nuclear war180 or 

the more gradual devastation of global warming181, it is possible to imagine 
                                            
180  Nuclear winter refers to one possible long-term consequence of a "small" 
nuclear war that was first recognized in the early 1980s.  The detonation of "only" 
a few hundred ground bursts nuclear explosions around the world would result in 
so much smoke and particulate pollution in the upper atmosphere that a 
significant portion of sun light would be blocked from reaching the Earth's surface 
for several decades.  This would cause an ecological collapse that would be far 
more devastating than the initial radiation and explosions from the nuclear 
weapons.  For an excellent study of the effects of nuclear war, see the Royal 
Swedish Academy of Science (1982) Nuclear War: The Aftermath, Ambio: A 
Journal of the Human Environment XI:2-3.   
   The field of global systems analysis, which is now applied to study major 
ecological dislocations like climate change, was significantly developed in the 
1970s and 1980s through trying to model the effects of nuclear war.  One of the 
conclusions of these studies is that the modern industrial and information 
systems are extraordinarily vulnerable to collapse with only "minor" disruptions.  
The loss of ten oil refinery centers in the United States or of half a dozen bridges 
over the Mississippi River would cause massive starvation and severe long-term 
disruption to the economy of the United States.  See Office of Technology 
Assessment (1979) The Effects of Nuclear War, OTA-NS-89, Washington, D.C.: 
U.S. Government Printing Office. 
181  Global warming refers to the increased heat retention properties of the 
Earth's atmosphere that results from increasing concentrations of carbon-dioxide, 
methane, and other gases in the upper atmosphere.  This is a new pollution 
problem in that 1) carbon-dioxide is not toxic and occurs naturally as a byproduct 
of combustion, decomposition, and respiration, and 2) the source of pollution is 
globally non-specific.  The effects of negative and positive feedback loops within 
an enormously complex atmospheric and biospheric systems makes it near to 
impossible to reliably predict the consequences of the increased levels of 
"greenhouse" gases in the atmosphere.  Human sources of greenhouse gases 
are the combustion of fossil fuels, the destruction and burning of forests, humans 
precipitated increases in termite populations related to the destruction of forest, 
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human self-annihilation as a real possibility that has never before existed.  The 

mere possibility of human self-annihilation raises a whole new series of 

existential, philosophical and moral issues before the fact which we pray will 

always remain a fiction.182   

 The indicators of this potential or probable breakdown in global 

environmental and economic systems are numerous and complex.  As modeled 

in my social-biophysical hermeneutics in the earlier chapters, these indicators 

need to be seen as dynamic systems within mutually causative feedback 

                                                                                                                                  
the cultivation of rice paddies, over-populations of ruminant livestock, the direct 
release of natural gas and methane to the atmosphere, the production and 
release of CFCs, and land-fills and sewage treatment facilities.  In recognition 
that it is difficult to predict the consequences of the increases of greenhouse 
gases in the atmosphere, it is now considered more accurate to speak of human-
induced climate change.  These changes are potentially catastrophic and may 
already be observable in increasing severity of tropical storms, changing weather 
patterns, and a short term trend in increased average temperatures for many 
regions of the world.  Minor climate changes could result in catastrophic 
agricultural and ecological disruptions.  See: Christopher Flavin (1990)  "Slowing 
Global Warming," in State of the World,  New York: W.W. Norton; Jeremy Leggett 
(1990) Global Warming: The Greenpeace Report, New York: Oxford University 
Press; and Barbara Rusmore and Jean Rosenberg (1991) Global Warming 
Workshop, Washington: D.C.: Friends of the Earth.  Also Bill McKibben (1989) 
The End of Nature, New York: Anchor Books, has a very readable and balanced 
introduction to the history of scientific study of the greenhouse effect and climate 
change. 
    I was fortunate to be a participant in a small strategy conference on Climate 
Change and "Organizing for the Long Haul" in  March 1993.  The conference was 
convened by the Climate Change Project and the W. Alton Jones Foundation.  
The discussions with the twenty-five organizers from around the United States 
were a powerful affirmation of some of the basic concerns and approaches to 
social change that I am pursuing in this dissertation.  
182 See chapter four, section eleven of this dissertation for a brief discussion of 
Jonathan Schell (1982), The Fate of the Earth, New York: Knopf.   Schell makes 
this same argument with regard to nuclear war which he sees primarily as a long-
term ecological problem.  In chapter two of Schell's book, entitled "The Second 
Death," he explores the new philosophical issues raised by the possibility of 
species-wide self-annihilation arising from new technologies. 
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loops.183  Let me offer a brief list of the statistical and analytical bases for these 

dire predictions: 
 
• The value of all goods produced and services rendered grew steadily 
during the 1980's, expanding worldwide by some 3 percent annually and 
adding more than $4.5 trillion  to the gross world product (GWP) by 1990 
for a total of $20 trillion.  This $4.5 trillion growth (1990 dollars) in global 
economic output during the eighties was greater than that during the 
several thousand years from the beginning of civilization until 1950. 
 
• It took four million years for the global human population to reach 2 
billion, sometime around 1927.  By 1997, seventy years later and the span 
of one lifetime, the global human population will have tripled to 6 billion.  
While population growth may be stabilizing in Western industrial countries, 
population growth in Latin America, Africa, the Middle East and Asia runs 
between 2.5 and 3.7 percent annually, which would lead to a seven- to 
nineteen-fold increase over 100 years. 
 
• Since 1970 the world has lost nearly 200 million hectares of tree cover, 
an area roughly the size of the United States east of the Mississippi River.  
Deserts expanded during this time by some 120 million hectares, more 
land than is currently under cultivation in China.  In these last 20 years, 
world farmers lost an estimated 480 billion tons of topsoil, roughly 
equivalent to the amount on India's total cropland.  
 
• Forty years ago the world consumed one sixth the oil that it does today.  
At 1989 production rates, proven world oil reserves will last forty-four 
years.  The United States currently consumes 24 barrels of oil per person 
per year.  This compares to 12 barrels per capita in Western Europe and 
to a world average of 4.5 per person.  One by-product of this fiery 
consumption of oil and other fossil-fuels is nearly 6 billion tons of carbon 
spewed into the atmosphere each year in the form of carbon dioxide along 
with pollutants.  
 
• Atmospheric levels of heat-trapping carbon dioxide are now 26 percent 
higher than the preindustrial concentrations and are continuing to rise.  
The Earth's surface was warmer in 1990 than in any year since record 
keeping began in the mid-nineteenth century; six of the seven warmest 
years on record occurred in the 1980s. 
 

                                            
183 See chapter three, four, and five, for relevant discussions. 
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• After many decades of growth, world grain production and fish harvests 
have started to decline, even as food production demands rise.  The 
inability of many humans to feed themselves today threatens to become 
not only a problem of distribution of food resources, but an absolute 
shortage in the global production.  
 
• It is estimated that many millennia before the industrial revolution, the 
Earth experienced species extinctions about 1 every 2000 years.  Today, 
due to human intervention in the environment, an estimated 140 plant and 
animal species go extinct each day. 
 
• A fifth of the world's human population live in dire poverty without 
adequate food, shelter, employment, health care, and drinking 
water.  Some 14 million children will die of hunger-related causes 
this year -- a death-rate for children alone that exceeds the peak 
death rate during the height of World War Two 
 

 The above compilation is gleaned from publications of the World 

Watch Institute (Brown et al., 1993, 1992, 1991.)  World Watch assembles 

this statistical base by studying governmental, scientific, and industrial 

documents.  In some cases, like measuring the temperature of the Earth 

or estimating the rates of species extinction, it must be noted that these 

are particularly problematic statistical constructs.  So while it is possible 

and necessary to challenge the particulars of many of these scientific 

assessments, it is the general trends in exponential growth that raise the 

real questions.  Indeed, this was the point of the 1972 Club of Rome study, 

Limits to Growth, long before scientists were even aware of species 

extinction and climate change as major issues.184  Exponential growth 

rates in consumption or population ad infinitum  are biophysical absurdities 

within the Earth context.  While there is necessarily a great deal of 

                                            
184  See Donella H. Meadows, et al. (1972) The Limits to Growth: A Report for the 
Club of Rome's Project on the Predicament of Mankind, New York: Universe 
Books.  
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uncertainty about where the thresholds lay, the basic analysis of that 1972 

study still holds.185  And to the extent that compounded interest within our 

economic system is in fact linked to the utilization of natural resources in 

production and trade, then economic growth is also limited.186 

 If these studies and reports, and many others like them, are correct, then 

the next couple of decades will see enormous changes in our way of life, by 

design or by necessity.  The question is not whether we will change, but how and 

how much.  Can we just tinker with our economy a little, invent some new 

technologies, become a little more efficient, and stabilize the human population, 

or are we talking about more radical and fundamental changes?  How do we deal 

with redistribution of wealth in a world in which the production of wealth stagnates 

and declines?  What social conflicts will this decline unleash?  Will these social 

conflicts be waged with the massively available and enormously destructive new 

weaponry?  With the growing prospect of large scale die-offs of humans, how do 

we decide to distribute finite food, medical, and energy resources among those in 

desperate need.  And who, indeed, is this "we" that will make these life and death 

decisions? 

 There is another question that speaks not just to the future, but also to our 

present.  It is one of the questions posed by Berry, Swimme, and Haraway.  How 

much have we already changed ourselves and our planet?    Bill McKibben, for 

instance, argues in his 1989 book, The End of Nature, that nature as a realm of 

                                            
185 See Donella H. Meadows (1992) Beyond the Limits: Confronting Global 
Collapse: Envisioning a Sustainable Future: Executive Summary, Post Mill, VT: 
Chelsea Green Publishing. 
186 See John Cobbs, Jr. and Herman Daly, (1989) For the Common Good , 
Boston: Beacon Press, for an analysis of the conflict between economic and 
environmental theories and  some attempts to improve economic indicators to 
better reflect long-term sustainability and quality of life indicators. 
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meanings and processes independent of humans is lost through human-initiated 

changes in the chemical composition of the atmosphere and oceans.  The idea of 

nature as wilderness, a realm apart from humans, is no longer philosophically 

plausible as all of the Earth comes under the influence of human thought and 

behavior.187  Whether our future human activities are beneficial or destructive, the 

dynamic of the human-nature interaction has been radically and irreversibly 

transformed.  And though humans now excerpt a great influence over the global 

and bioregional environments of this planet, it would be foolish to image that we 

control or understand what it is we are in fact doing. 

 Berry and Swimme have also made this point in noting that this end of the 

Cenozoic era is a done deed.  Haraway implies a similar transformation in the 

new cyborg species.  Whatever the future holds in store, the dynamics of human-

nature (and machine adds Haraway) interactions are fundamentally different than 

they were a few brief decades ago.  Some threshold has already been crossed.  

We have already willy-nilly reinvented nature and ourselves; it is time now to 

reinvent nature and ourselves with wisdom and compassion to the mutual 

enhancement of entire Earth community.  

 Coming out of some fifteen years of social change organizing, I have 

grown skeptical of the capacity of these insights and statistical analyses to 

motivate people as groups or as individuals to make significant changes in their 

behavior.  In spite of knowing on one level, the profound unsustainability of 

current patterns of human habitation on the planet, we are unable to effect even 

the most simplest of first steps.188  There are deeper dysfunctions that will not be 

                                            
187 See Bill McKibben (1989), The End of Nature, New York: Anchor Books, for 
this discussion of the loss of wilderness as a significant philosophical benchmark. 
188  The inability of the new Clinton Administration to pass a very small BTU tax in 
their first year in the White House is an example of the resistance to changing our 
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resolved at the level of "rational" argumentation about the "facts."  There are 

motivational, conceptual, symbolic and systematic components of this crisis that 

must also be addressed.  It is the search for those formative and transformative 

powers that shape human thoughts and behaviors that led me to graduate 

studies in religion and the writing of this dissertation.   

 

2. Science Narratives as Myths for an Endangered Planet 

 I have argued that science is a significant part of the complex of forces 

that propel us towards disaster in the late twentieth century.  The problems that 

science presents are not simply in the form of destructive technologies, like 

nuclear power or genetic engineering.189  The culture of science is also 

                                                                                                                                  
consumption behavior as a nation.  Such a market-based strategy towards 
promoting environmental well-being and energy efficiency has gained a great 
deal of support among environmental and economic theorists, but has very little 
political support.  See John Cobbs, Jr. and Herman Daly, (1989) For the 
Common Good , Boston: Beacon Press, for a discussion of market-based efforts 
to internalize the costs of environmental issues. 
189 Nuclear power and genetic engineering are conceived of by many as being 
beneficial technologies, in spite of their connection with military programs which 
are arguably designed to be destructive.  The fact that nuclear power and genetic 
engineering  may be or are dangerous and destructive technologies says nothing 
about the intentions of those engaged in that work.  Scientists and industrialists, 
in my view, are rarely self-consciously malevolent, though that does happen too.  
Rather than question the integrity and intentions of people in science, 
government, and industry, I tend to question the unintended consequences of 
these technological innovations.  The automobile and CFCs are further examples 
of beneficial technologies that are latter discovered to be enormously destructive.  
In the words of Ricky Sherover-Marcuse:  

People will change their minds about deeply held convictions under the 
following conditions: 1) the new position is presented in a way that makes 
sense to them; 2) they trust the person who is presenting this new position; 
and 3) they are not being blamed for having had misinformation (Sherover-
Marcuse, 1989, 2.) 

   This seems to work well on the level of individuals, but the question is now also 
does this work on the level of complex organizations, institutions, and systems. 
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profoundly problematic in that it promotes an autistic disregard for "natural" 

values and "natural" wisdoms.190  Science as a cultural system is not simply 

about how professional scientists think and act, it is about how all of us think and 

act within the cultures of modernity and postmodernity.  

 Scientific culture as handed down and developed since the Enlightenment 

period is an anthropocentric value system which normalizes the detachment and 

noninvolvement of a human subject and the objectification of nature as mere 

resource to that subject.  The reductionism and materialism of science are also 

highly problematic cultural orientations.  In addition, there are a series of 

philosophical dualisms within modern science that create problematic and 

socially empowered distinctions, for example: reason/feeling, subject/object, 

mind/matter, human/nature, and male/female.   A rationalist technocratic drive for 

control and mastery motivates much science within enmeshed economic, 

military, and political institutions.  The peculiar value system of modernity which 

sees itself as value-free, apolitical, and universally-true is derived from science 

as the paradigm for truth-seeking.  This peculiar value system sees the ability to 

control, manipulate, and predict phenomena as the defining characteristic of 

"truth."   The proof of science is in the "pudding" that it concocts, never mind 

whether this "pudding" is life-sustaining or poison.  

                                            
190  The modifier "natural" is presented here in quotations to problematize the 
process of social and cultural negotiation that establishes what counts as 
"natural."  My hermeneutical model sees nature as neither a tabla rasa for the 
projection of human values nor as a self-evident source of legal, theological, and 
ethical values.  I argue that nature, or more specifically natural histories and 
natural processes, are value-laden contexts for human social discourses.  
Understanding, however, the significance of those natural contexts occurs within 
a hermeneutical dynamic.  See chapter three and five of this dissertation. 
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 To treat modern science as a mythic narrative, as proposed, is a heretical 

concept to most scientists and philosophers.  Science has defined itself in social 

and historical struggles in opposition to religion and myth as untruth.  Science 

has maintained that there is a clear distinction between its descriptions and 

explanations of biophysical processes and the prescriptive statements of religion 

and society.  It is further argued that bad science and bad politics result from 

confusing the boundaries between description and prescription, as was the case 

in Stalinism, Nazism, and predatory capitalism.   

 To the chemists, for instance, the periodic table of elements is a 

descriptive model with a more literal value than a prescriptive political manifesto 

or an imaginative fairy tale.  Chemists rely on the periodic table in profound ways.  

When pushed, chemists might admit that the periodic table is just a model, but 

they act as though it were literally true, and not without justification.  The "truth" 

value of the periodic table is radically different, more reliable within its 

parameters, than the fairy tale or political platform.  To modify the periodic table 

on the basis of gender or class analysis, for instance, is an absurdity to 

chemists.191  Similarly, to call science "myth" is to mix apples and oranges in a 

confusing and potentially dangerous way.   

                                            
191 I cannot say that I have read any symbolic deconstructions of the periodic 
table, but I don't doubt that it is possible.  I am arguing that all models are 
polysemantic.  While the periodic table may "work" on one level, it may have 
cultural repercussions at other levels.  We cannot  rule out the consideration of 
those non-specific implications within the narrower scope of a discipline or 
theory.  Ethical, political, and metaphysical considerations are as much a part of 
chemistry as any other field of human endeavor.  Chemistry, like science in 
general, projects value-freedom as a flight from social accountability.  These 
"other" implications do not mean, however, that we need to throw out the periodic 
table, anymore than that we need to throw out language, which is also biased, 
but also "works." 
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 My argument, however, is that science does in fact have a mythological 

function, a problematic one for our future survival and well-being.  And while it is 

possible and necessary to demythologize science, even as the Enlightenment 

attempted to demythologize religion; it is not possible to live without myth.  Myth 

is the depth symbolic ordering of reality, the apparatus of "vision" that is usually 

invisible to the perceiver.  Without a grasp of the whole through "mythic" 

suppositions and models, there is no coherent ordering of parts.  In this sense, 

mythology refers not to unfounded fantasy, but to the formation of culture on a 

depth symbolic level.  So it must also be possible and necessary to 

remythologize science as part of a strategy for social transformation, but how?   

As noted above, simply rearranging science to fit a preconceived political or 

ethical agenda is repugnant and dangerous. 

 In order to open-up a horizon for this remythologization of modern science, 

I began in chapter two with an examination of the "myth" of science as a 

privileged epistemology.  With the help of Putnam and Kuhn, I was able to 

analytically and historically deconstruct various philosophic formulations of this 

much heralded "scientific method."  Putnam, in particular, demonstrated the 

necessity of making inductive inferences or suppositions within the actual 

practice of science, in spite of the problems this presents for the logicians of 

science.  Indeed, Putnam showed, there is no possibility of a rational, deductive 

thought process without some opening suppositions or schemata.  Putnam also 

showed that normal science did not and could not function on the basis of 

Popper's falsification theory.  In normal science, when the data does not fit the 

experiment, the theory is not considered falsified; rather modifications are made 

in auxiliary statements in order to fit the data to the theory.  We have also noted 

the theory dependency of many scientific objects, which cannot be "seen" except 
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through elaborate theoretical and observational apparatus.  After all this, 

however, Putnam still considers himself a scientific realist, because he takes the 

cumulative results of science as approximately true of reality.  This is a pragmatic 

judgment for Putnam, however, and not based on a fixed and necessary 

boundary between science and non-science.   

 Putnam's pragmatist or operationalist approach to science asks the 

question "what works" or "what is most likely to work" in the context of certain 

problems.  Through Post-Kuhnian tradition, however, we gain a much expanded 

sense of the "workings" of science and the relevant contexts and related 

problems.  Thomas Kuhn applied social and historical causal analyses to the 

construction of scientific knowledge.  By studying normal science and 

revolutionary moments in science, Kuhn was able to show that in moments of 

radical transition in scientific theories, there is also observational indeterminacy.  

So for instance, in the shift from Newtonian to Einsteinian physics, compelling 

observational proof came after the paradigm shift.  Even the use of key terms 

within revolutionary moments of science are often incommensurate.  The reason 

why relativity theory prevailed had little to do with empirical proof. 

 Kuhn's invitation to apply the tools of anthropology, history, psychology, 

sociology, and literary criticism to the study of the actual formation of scientific 

knowledge led to a real revolution within the study of the history and philosophy 

of science, if not within science education and practice.  In particular, feminists, 

socialists, and others have analyzed specific scientific projects to uncover how 

science has functioned as part of a system of oppression and domination.  In this 

view, science is a moral problem because it is enmeshed in socio-economic and 

political patterns of oppression and discrimination.  These critiques also support 
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the notion of a mythological function within science and the need to reflect self-

critically about that mythology. 

 At the end of chapter two, I am left trying to negotiate the boundaries 

between some notion of scientific realism and the social construction of science.  

While some notion of realism seems common sensical, the social constructionist 

approach is logically compelling and can be strongly-stated as philosophical 

idealism.  This bifurcation of scientific realism and social constructionism led me 

to propose a heuristic model at the end of chapter two for the culture and the 

content of science as separate but overlapping realms.  This model is helpful in 

indicating how the content of science might be cumulatively and approximately 

true for reality, while still being a product of a contingent historical formation.  

This heuristic model also helps account for how the content and culture of 

science can be out of sync.  The model is only a brief resting place, however, 

because in actual practice, it is difficult to determine how and how much the 

culture and content constitute one another. 

 Kuhn's comments about the philosophical problems of negotiating 

paradigm shifts within the revolutionary moments of the history of science helped 

set the stage for the radical shift I make in chapter three away from the 

epistemological and ontological debate between scientific realism and social 

constructionism.  Kuhn conjured up the image of translating between languages 

and cultures as an analogy to the intersubjectivist problem of communicating 

between competing paradigms.  Kuhn still hopes to preserve the metaphor of 

"seeing," through "a more literal mode of discourse" about science.  His overt use 

of the term "metaphor" and of the notion of translation within his discussion of 

science anticipates my shift to hermeneutics and cultural-linguistic analysis in 

chapter three, though this move was not probably what he intended. 
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 Hermeneutics begins with the existence of a text and a reader as a given.  

The question is how to read and how to understand the text.  In the extended 

analogy that I develop with the help of Paul Ricoeur, biophysical phenomena are 

treated as "text" and science as an activity like "reading."  I chose Paul Ricoeur to 

help me develop a biophysical hermeneutical method for remythologizing science 

for a variety of reasons.  Ricoeur takes narrative, myth, and social 

transformations as primary concerns.  His understanding of semiotics and 

semantics helps explicate the part-whole dynamic in a way that is open ended, 

potentially progressive, and directly parallel to the part-whole dynamic in 

philosophy of science.  Ricoeur's discussion of metaphors, symbols, and models 

is also helpful in considering the natural sciences.  His discussion of ideology, the 

circularity of ideology, and the role of utopia is also helpful in considering the 

dysfunctional aspects of scientific culture and attempts to transform that culture.  

Ricoeur's discussion of the narrative, emplotment, and temporal character of both 

fiction and history also helped to open the door to a mythos  of science as a 

potential mimesis  of nature at a new depth symbolic level. 

 Through Ricoeur's notion of indirect or metaphoric realism, our human 

belongingness to biophysical and social phenomena becomes the positive 

precondition for explaining and understanding those phenomena.  Our 

interpretations of these phenomena evolve within a dynamic of revelation and 

projection between the text and the reader, where "text" is seen as analogous to 

nature and "reading" as analogous to science.  Interpretation does not lead to a 

fixed, necessarily true account, but rather to multiple readings within a matrix of 

probability and plausibility.  The multivalent character of all "texts" and all 

"readings" allows us to coherently account for the seeming tensions between 

scientific realism and social constructionism.  The verification of an interpretation 
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or theory is based on probability and persuasion, not on certainty and logical 

necessity, and necessarily involves a diverse matrix of concerns beyond the 

particularity of a given text or biophysical phenomenon.  I have tried to show how 

Ricoeur's hermeneutical approach can account for science as both a cultural and 

ideological formation and for science as a cumulatively and approximately true 

accounts of the causal tendencies and patterns of natural phenomena.  This 

hermeneutical approach invites the reconstruction of the culture and ideology of 

modern science, through the mythic and value-laden retelling of the scientific 

cosmology by Swimme and Berry.  Ricoeur's understanding of metaphoric 

innovation, iconic augmentation, narrative model, mimesis through fiction, history 

as a partially fictional genre, the circularity of ideology and the critique of ideology 

from the "no where" of utopia, are all conceptual schemata which help to 

illuminate Berry and Swimme's Universe Story.   

 The workings of this model of indirect realism for the biophysical sciences 

can be seen in the example of genetic encoding and trans-genetic cultural 

encoding.  This encoding metaphor immediately throws us back into a semiotic 

mode of discourse.  As Ricoeur noted, semiotics cannot be separated from the 

meaning-events of semantics.  A denotative theory of semiotics is inadequate, 

because the semiotic correspondence is not fixed, but arises through usage and 

intention.  All denotations begin then as connotations, as metaphors, or the 

intentional and productive confusion of unlike meanings.  With the help of 

Geertz's explication of culture, we have already seen the semiotic-semantic 

dynamics of culture as both model-of  and model-for.   I believe we are now also 

compelled to view science within this model-of and model-for dynamics within 

multivalent levels of meanings. 
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 This can be seen clearly in the example of genetics, as a biological reality, 

and discourse about genetics, as a social reality.  Genetics, as a mode of 

inscription, is similarly patterned by these dialectics between semiotics and 

semantics, between denotation and connotation, between lexicon and metaphor, 

and between the model-of  and the model-for  of cultural formation.  These 

insights throw the biophysical sciences as nature and as discourse about nature 

into a hermeneutical dynamic of prejudgement, distanciation, and 

reappropriation.  The dynamic becomes two fold: it is theoretically pre-existent in 

nature and self-apparent in human existence, circuitously so, as the 

hermeneutical dynamic also mediates our understandings of nature.  I argue with 

Ricoeur, however, that this hermeneutical circle is not a closed, solipsistic circle, 

but a dynamic spiral that necessarily and often productively changes the world 

through evolutionary adaptations, which is always continuous with the past, and 

our view of the world and ourselves through cultural adaptations, which is also 

always continuous with the past.  In the same way that speciation can fix its 

environment, as well as be fixed by its environment, human culture is both 

constitutive of nature and constituted by nature.  We have always had this 

mutually constituting relationship with nature.  The growth in human population 

and consumption of resources has given a materialistic and regrettably 

predominantly destructive expression of this mutually constituting relationship.  

As Berry and Swimme note, the great challenge of our times is to turn this 

mutually constituting relationship between humans and nature into a mutually 

enhancing relationship. 

 In chapter four, I examined a mythic rendering of the modern scientific 

cosmology as metaphoric narrative through the examination of Thomas Berry 

and Brian Swimme's recent collaboration, The Universe Story.  The authors 
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present the cosmos and Earth as an evolutionary epic in which narrative themes 

emerge.  Their three-fold Cosmogenetic Principle is presented as a descriptive 

model for all phenomena at all times, places, and scales.  In the realm of the 

macrocosmic, mesocosmic, and microcosmic, Berry and Swimme identify a 

patterned, evolving process which promotes differentiation, autopoiesis, and 

communion.  Differentiation is the tendency of all structures in the universe and 

on Earth to develop greater complexities and diversities of articulations.  

Autopoiesis describes the self-organizing, form-producing powers of all 

phenomenal entities.  Communion describes the interrelatedness and 

complementarity of all phenomena that, in spite of increasing differentiation and 

self-organizing powers, are nevertheless woven into an evolutionary fabric that 

builds on other beings and structures.  Berry and Swimme offer numerous 

examples of this three fold Cosmogenetic Principle in their outline of the fifteen 

billion year evolution of the universe and the four billion year evolution of Earth.   

 Berry and Swimme argue that humans, late comers in the evolutionary 

drama, are a special mode of being through which the universe gains self-

awareness.  The tendency of the dominant scientific and religious culture, 

however, to view humans as the center of all value and purpose, has led to a 

civilization that acts without regard for the well-being of nonhuman entities on 

Earth.  Through over-population and over-consumption, humans have created an 

evolutionary crisis, which Berry and Swimme describe as "the end of the 

Cenozoic era."  Thus contemporary humans are bringing to an end the 67 million 

year period in evolution since the mass extinction of the dinosaurs.  This 

evolutionary era has given rise to the most abundant flourishing of life and 

consciousness that the planet has ever known.   
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 If humans are to survive and prosper through this contemporary 

evolutionary crisis, then we must adapt creatively to the constraints of the Earth-

based ecosystems to which we belong.  The evolutionary narrative in which we 

find ourselves offers guidance to humanity as we face this crisis.  Thus Berry and 

Swimme's Cosmogenetic Principle becomes not merely a description of all 

known phenomena, but a prescription for human adaptation strategies.  By 

allowing the larger communities of beings to which we belong to inform our 

thoughts and behaviors, we can move from the nightmare of the end of the 

Cenozoic era into a new stage in the narrative which Berry and Swimme call the 

Ecozoic era.  This Ecozoic era will be structured around mutually enhancing 

relationships between human communities and the nonhuman communities. 

 The bio-cultural transition to this Ecozoic era will require an artistic and 

poetic consciousness, through which the nonhuman languages of the natural 

world can be learned.  Bioregional ecosystems will provide the "grammatical" 

structure for these Earth languages.  A multi-logical relationship with nature 

requires a new awareness of the whole-part dynamics through which our 

individual and species identities are consciously celebrated as a gracious 

manifestation of the cosmic unfolding.  We are but complex manifestations of 

ocean water thinking about itself, which very thoughts and sensations are 

powered through a biophysical energy exchange that connects us intimately to 

plant and animal and to the Sun and stars.  The language of cosmogenesis will 

be expressed in song and dance, in art and ritual.   

 In my work with Ricoeur, Berry, and Swimme, I kept coming back to the 

notion of a dialogue or conversation between humans and nature, in which 

nature was no longer seen as passive, devoid of feeling, and inert.  In chapter 

five, I moved on to the work of biologist-historian, Donna Haraway, as a way of 
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expanding this notion of a biophysical hermeneutical conversation.  While 

Haraway, Swimme, and Berry's projects are syncretistic in many ways, there are 

also elements of Haraway's work which provided new insights and critical 

perspectives.  Haraway raises the postmodernist suspicion of all universalizing 

stories as a source of a great deal of violence and oppression.  Rather than 

seeking a one-true story, we should adopt difference and marginality as critical 

lenses for viewing science and society.   

 In Haraway's myth of the cyborg, we are called to examine not only our 

intimate relationship with animals and other natural beings, but also with our 

machines.  She recognizes the distopic quality of the technocratic mechanization 

of life.  Rather than seeking a return to some essentialized version of a "natural 

order," Haraway inverts the nightmare of animals and humans turned into 

machines and information systems.  Our machines and our animals are 

ourselves.  We are cybernetic organisms in need of mending and liberation.  By 

adding our machine world to the picture, Haraway mitigates against neo-primitive 

ideologies that project a unitary normative understanding of nature.  "Natural" 

theologies and "natural" law theories, she warns, are the codes through which 

the historical "other" has been subjugated and murdered.  Whether it is 

ecofeminism, Deep Ecology, or The Universe Story, "we" better not re-

essentialize nature. 

 Haraway's honest wrestling with the tendency towards ethical relativism in 

postmodernism and her commitment to emancipatory struggle for  marginalized 

and oppressed social groups leads her to a unique reinterpretation of the doctrine 

of objectivity.  By deconstructing the metaphor of vision within scientific 

discourse, she re-situates all vision within embodied situations.  The dream of a 

transcendent vision of truth through the monocular of a universal science or a 
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universal religion is presented as a monstrous absurdity.  Just as binocular vision 

offers depth perspective, so too does "vision" enhanced by mechanical and 

theoretical prostheses.  Embodied vision and situated knowledges can be held 

politically and ethically accountable.  Improved truth-seeking requires 

multicultural, multilinguistic, and multidisciplinary positioning within a field of 

relational identities.   

 Haraway develops what I call a field theory of social-biophysical formation 

and positioning.  As in Ricoeur's textual hermeneutics and in Berry and 

Swimme's cosmogenesis, Haraway grants to biophysical phenomena an element 

of subjectivity.  Nature is an active agent in this hermeneutical conversation.  And 

in recognizing that element of agency, Haraway introduces the Coyote-Trickster 

figure from southwest Native American mythology.  If nature has agency, then we 

need to allow for irony and surprise as a central element of our belongingness.  

This trickster element in the mediation of knowledge production is a reminder as 

well that hermeneutics is the "science of Hermes," who was himself a trickster of 

both gods and mortals within Greek mythology.  Nature as trickster is both 

powerful and dangerous.  In moments of ironic insight, we might laugh with 

Coyote and Hermes at ourselves and at them.  In our tragic moments, we may 

weep and die as they "play" with our lives.  These mythic figures are a reminder 

of the irreducible mystery that we confront in all spaces and moments of the 

cosmogenetic drama.  Nature is fundamentally beyond human capacities to 

control or understand. 

 When I integrate Haraway into the biophysical hermeneutic that I 

developed with Ricoeur and when I absorb her expansions to Berry and 

Swimme's project, I end up with a social-biophysical hermeneutics of 

emancipation.  Nature as agent has been denied and subjugated (Haraway, of 
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course, adds machine in this category.)  We project our values onto nature and 

enslave nature to serve our gratification.  As human master over enslaved 

nature, we lack critical perspective on our reality.  Nature is now in rebellion and 

it is a political revolution like no other that humans have experienced.  Nature 

requires justice from us or there will be retribution.  Humans, themselves often 

oppressed by each other, must now also learn to deal with the oppression of 

nonhuman beings.  We need an environmental ethics to help us negotiate this 

new territory, for the trickster awaits us in the form of ecofascism, in which the 

rhetoric of the primary good of the ecological whole, becomes the justification for 

racist and elitist regimes of population triage. 

 

3. Constructing/Discovering "Natural" Ethics 

 When economist and philosopher, Robert Heilbroner, considered the 

prospect in the coming century of a collapse in the exponential growth in human 

population and consumption in his 1974 book, An Inquiry into the Human 

Prospect,  he predicted the compelling necessity to institute a global dictatorship 

to administer the collapse.  "Now let us suppose, " writes Heilbroner, "that the 

exigencies of the future, as we shall trace them out, point to the conclusion that 

only an authoritarian, or possibly only a revolutionary, regime will be capable of 

mounting the immense task of social reorganization needed to escape 

catastrophe" (Heilbroner, 1974, 26.)   

 Heilbroner sees both "external" and "internal" factors in the human 

condition that are pushing humanity towards this extreme some time in the 

coming century.   
 
The external challenges can be succinctly reviewed. We are entering a 
period in which rapid population growth, the presence of obliterative 
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weapons, and dwindling resources will bring international tension to 
dangerous levels for an extended period. . .  The industrial growth 
process, so central to the economic and social life of capitalism and 
Western socialism alike, will be forced to slow down, in all likelihood within 
a generation, and will probably have to give way to decline thereafter 
(Heilbroner, 1974, 127-129.) 

 It is, however, what Heilbroner refers to as the internal factors in the 

human condition, that limit the possibilities of avoiding this future disaster.  In 

order for humans to build a compassionate social movement to voluntarily reduce 

population and consumption, we would have to have far different sensibilities 

than are currently manifested. 
 
When men can generally acquiesce in, even relish, the destruction of their 
living contemporaries, when they can regard with indifference or irritation 
the fate of those who live in slums, rot in prison, or starve in lands that 
have meaning only insofar as they are vacation resorts, why should they 
be expected to take the painful actions needed to prevent the destruction 
of future generations whose faces they will never live to see? (Heilbroner, 
1974, 143.) 

 Heilbroner envisions a system of triage in the next century, whereby whole 

populations and bioregions would be abandoned as limited resources were 

directed to save those judged worthy or those who were not too far gone.  

Heilbroner did not welcome this "ecofascist" dictatorship, he only predicted that 

sometime in the next century "we" will welcome it, because "we" are presently 

unable or unwilling to change.  In order to preserve political freedoms and 

democratic structures of government in the future, "we" would have to severely 

restrict our freedoms of acquisition today. 
 
Indeed, might not the people of such a threatened society look upon the 
"self-indulgence" of unfettered intellectual expression with much the same 
mixed feelings that we hold with respect to the ways of a vanished 
aristocracy -- a way of life no doubt agreeable to the few who benefited 
from it, but of no concern, or even of actual disservice, to the vast 
majority? 
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 I raise this issue not to debate its merits but to bring home as 
sharply as I can the kind of defenses, arguments, and rationalizations to 
which our analysis will lead on more than one occasion. For were the 
necessary sacrifice not freedom of expression but freedom of acquisition, I 
imagine that a quite different set of emotions and individuals would be 
outraged (Heilbroner, 1974, 26.) 

 Departing from Heilbroner's Inquiry into the Human Prospect, I predict that 

the political rhetoric of legitimation that this global ecofascist- managerial regime 

will utilize to bridge the gap in its claim to authority will be derived paradoxically in 

part from the discourse of Deep Ecology, ecofeminism, biocentrism, and 

environmentalism in general.  Population control through death, through active 

neglect or assisted murder, will become the "ethical" imperative of this regime in 

order to promote the "mutual enhancement of the entire Earth community."  

These regimes will no doubt be empowered by and maintained in order to 

guarantee the "freedom of acquisition" for the privileged few. 

 In saying this, I especially do not mean to suggest ill-will on the part of 

Berry and Swimme, or any other particular environmentalists.  Recent charges of 

eco-racism against major actors in the U.S. environmental movement, on the 

other hand, already prefigure this problem.192  Environmentalists in the U.S. tend 

to be wealthy and white.  Environmental protection is often oriented towards the 

aesthetic and recreation desires of privileged groups.  The NIMBY (Not-In-My-

Back-Yard) character of a lot of environmental activism has tended to mean that 

those with the big back yards, deep wallets, lengthy résumés, and influential 

friends, enjoy healthy local environments.  Within this culture of privilege, there is 

eagerness to address the exponential growth in population, which is seen as a 

problem for the poor and dark skinned, but little interest in curbing the 

                                            
192 See Robert Bullard, ed. (1993) Confronting Environmental Racism: Voices 
from the Grassroots, Boston: South End Press. 
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exponential growth in consumption which gratifies material desires and enlarges 

investment portfolios of the wealthy. 

 There are many sincere and thoughtful environmentalists who have 

adopted voluntary simplicity as a life-style in recognition of the imperative to 

reduce consumption.  And anyone troubled enough to write a book on Deep 

Ecology or Reinventing Nature is likely to be aware and active in the cause of 

frugality -- reduce, reuse, and recycle.  The dangers here are in unintended 

consequences.  In seeking to grant nature ethical status, we will tend to turn our 

non-anthropocentric environmental ethics into misanthropic ethics.193  We may 

confront a power complex that "will speak for the trees and animals" as a moral 

justification for wringing our hands while protecting "our" own privileges during a 

massive die-off of humans and ecosystems.  Again, much of the current rhetoric 

and culture of environmentalism already supports these misanthropic and 

inevitably racist and classist notions.194 

                                            
193 Dave Forman, former lobbyist for the Wilderness Society in Washington, D.C. 
turned founder of Earth First!, is often quoted in this regard.  Earth First! 
advocates eco-sabotage as a way to obstruct environmental degradation.  See 
Dave Foreman (1991) Confessions of an Eco-Warrior, New York: Harmony 
Books; and Dave Foreman and Murray Bookchin (1991) Defending the Earth: A  
Dialogue between Murray Bookchin and Dave Foreman, Boston: South End 
Press. 
    Bill McKibben (1989) The End of Nature, New York: Anchor Books, writes of 
this radical environmentalism: 

It is an intensely disturbing idea that man should not be the master of all, that 
other suffering might be just as important.  And that individual suffering -- 
animal or human -- might be less important than the suffering of species, 
ecosystems, the planet.  It is disturbing in a way that an idea like, say, 
Marxism is not.  It is not all that radical to talk about who is going to own the 
factories, at least compared with the question of whether there are going to be 
factories (McKibben, 1989, 182.) 

194  Although others (see Bullard in footnote 16 of this chapter) argue that the 
environmental movement is racist, I would only add with reference to this future 
policy of population triage that it will have to be racists as well in order to secure 
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 These dangers arise in part because of the muddled thinking and knee-

jerk emotionalism of much environmental and political discourse.  This is one 

area where I believe a new mythic cosmology of science, nature, and society can 

make a significant contribution.  Let me work with an example of a problematic 

part-whole dilemma that arises in the realm of nature and culture category 

distinctions.  If we consider the environmental imperative to control the 

exponential growth in white tail deer in Pennsylvania, we begin to see the 

dilemma more clearly.  Hunting is the control mechanism of choice, even though 

densely populated suburban neighborhoods, densely populated with deer and 

humans, make hunting a dangerous option.  Nevertheless, if we did not cull the 

deer herd, this "pest" would quickly ruin the ecosystem.  Now, in San Paulo, 

Brazil, the police periodically round up street children, take them to the dump, 

and execute them, as a way of dealing with this problem population of children 

without homes or families.195  What makes it morally repulsive to treat one natural 

being, human children, in the same manner that we have deemed it a moral 

necessity to treat another natural being, white tail deer?196  If we collapse the 
                                                                                                                                  
political support.  The fear of "other " ethnicity and race has always been 
powerful tools for social control.   
195 This was reported on in the Philadelphia Inquirer in the Spring of 1993 as a 
scandal that had erupted in Brazil. 
196 Of course, not all of "us" want to be included in the "we" that views hunting as 
a moral solution to deer overpopulation.  And indeed, I recognize moral problems 
associated with hunting "for sport," though I am not as troubled by hunting for 
food.  However, I don't see why we should limit our ethical qualms about killing to 
only other animals, as animal rights advocates support.  The dilemma can be 
reformulated in a number of different scenarios that do not involve hunting that 
would show how the "normal" treatment of and interactions between nonhuman 
entities would make a "horrendous" analogy for the treatment of other human 
beings.  These arguments between animal rights and environmentalism are the 
fuel for some of the most interesting philosophical discourses in the field of 
environmental ethics.  See for instance: Tom Regan (1983) The Case for Animal 
Rights, Berkeley: University of California Press; J. Baird Callicott (1989) In 
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boundaries between nature and culture and blur the identities of plants, animals, 

minerals, machines, and humans, then we are presented with a considerable 

problem of coherence in ethics.  Do we extend human rights to nonhuman 

beings, as animal rights activists purport to do?  And if so how do we extend 

rights to animals?  Or are human rights simply a cumbersome fiction that we tell 

ourselves?  In natural "law" it would seem that "nature" has a callous disregard 

for the individual.   

 So on the one hand, I am seeking to derive ethical guidelines from nature; 

on the other hand, I recognize that this is incredibly dangerous and problematic.  

Before turning to examining the mythic model that Berry and Swimme derive from 

the modern scientific cosmology, I want to explore more carefully some of the 

issues at stake here and how they might play out in a movement towards radical 

social transformation that would resist the seductions of authoritarianism and 

eco-triage. 

 Philosopher and environmental ethicist, Holmes Rolston III, sees in this 

above discussion a need to maintain a clear distinction between nature and 

culture, a distinction that has been repeatedly challenged throughout this 

dissertation.  To say that human culture is uniquely different than nature, for 

Rolston however, does not necessarily imply that nature is without intrinsic and 

instrumental value.  Rolston argues that nature like culture is a repository of 

values that entail duties and obligations.  "Man may be (in some advanced 

senses) the only measurer  of things, but it does not follow that man is the only 

measure  of things" (Rolston, 1988, 32.) Values, in Rolston's argument, are 

                                                                                                                                  
Defense of the Land Ethics, Albany: SUNY Press [see chapters 1-3]; and  
Holmes Rolston III (1988) Environmental Ethics: Duties to and Values in the 
Natural World, Philadelphia: Temple University Press. 
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abundantly found in nature.  Nature as a place of valuation is both instrumental 

and intrinsic.  Utilitarian concerns of scientific culture toward nature as a 

multivalent resource for humans are not adequate, for nature is also the source 

of human life.  Through this recognition of instrumental and intrinsic value in 

nature, Rolston argues for ethical duties and obligations toward nature.  Rolston, 

however, argues that rights are a cultural construct and do not apply to nature, 

except in so far as natural beings have been domesticated into our culture.  It 

makes sense to talk about the interests and welfare of animals and other 

nonhuman entities, which do have goods and utilities, but to try to extend the 

Golden Rule or the Bill of Rights into the natural world is an absurdity.  Nature is 

harsh.  It requires starvation and killing. 
 
There is no human duty to eradicate the suffering of creation.  Worse, we 
are wrongheaded to meddle. . . We would not want to take predation out of 
the system if we could (though we take humans out of the predation 
system), because pain and pleasure are not the only criteria of value, not 
even the principal ones.  Pain and pleasure are subsumed under a bigger 
picture.  The maximum happiness of particular sentient animals is not 
what ecosystems are all about. . . (Rolston, 1988, 56-57.) 

 There is a real danger in taking ecosystemic models as models for inter-

human ethics.  As in various forms of Social Darwinism and predatory capitalism 

that have been used to justify extreme disregard for the well-being of other 

humans.  So while Rolston wants to get us past our anthropocentrism, he is not 

comfortable with biocentrism as the alternative.197  Ethical coherence requires 

some kind of significant distinction between nature and culture. 

                                            
197 Biocentrism is a term in environmental ethics that privileges the integral 
functioning of an ecosystem as a primary good from which other goods are 
derivative.  Aldo Leopold articulated this concept in his 1949 classic, A Sand 
County Almanac: "A thing is right when it tends to preserve the integrity, stability, 
and beauty of the biotic community.  It is wrong when it tends otherwise."  While I 
am attracted to biocentrism, I am also arguing that the human empowered 
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'Biocentric' is not the right word, but then 'anthropocentric' is not either.  
The system does not center indiscriminately on life, with one life being 
equal to another; and the system does not center functionally on humans, 
who in the ecological sense have little role in the system.  Microbes are 
more important than humans instrumentally.  All value does not 'center' on 
humans, though some of it does. . .  [H]umans are of the utmost value in 
the sense that they are the ecosystem's most sophisticated product.  They 
have the highest per capita intrinsic value of any life form supported by the 
system.  The system is bio-systemic  and anthropo-apical.  (Rolston, 
1988, 73.) 

 This move to both de-anthropocentrize ethics and aesthetics and then 

recenter humans as a significant, but more humble beings within the ecosystem 

is similar to the presentation by Berry and Swimme, who saw in human self-

reflective consciousness the vehicle through which the sublime universe gains 

self-awareness.  Humans have perhaps the lowest instrumental value within the 

ecosystem and the universe, but have a very high intrinsic value because our 

microphase being has caused a macrophase shift that renders the universe 

beautiful to itself.  Rolston's prose and philosophical ramblings are filled with the 

same deep appreciation and wonder at nature that Berry and Swimme promote 

in their vision of human life as a mode of celebratory awareness of the cosmos.  

In his conclusion, Rolston also directs his readers to the narrative form of moral 

education as the key to our "Storied Residence on Earth."198 

 This anthropoapical biocentrism, which still maintains some relative 

distinctions between nature and culture, is an essential correction to the 

                                                                                                                                  
position to adjudicate between the particulars of this ecosystemically defined 
"right and wrong" is potentially far more dangerous than any other historical 
manifestation of collectivism or nationalism, hence, my use of the term 
"ecofascism." 
198 See Holmes Rolston III (1988) Environmental Ethics: Duties to and Values in 
the Natural World, Philadelphia: Temple University Press, Chapter 9, section 
three, 341-354.   
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discourse of Deep Ecology in that it can resist our tendencies to racism and 

misanthropy and the logic of ecofascism.  Here is model for understanding 

science, nature, and society that offers ethical clarity, that can make meaningful 

distinctions between the violence that occurs within natural processes and the 

qualitatively different violence of humans.  Rolston makes these arguments with 

philosophic clarity; while Berry and Swimme offer us the same conclusion in a 

narrative form.  There are no guarantees in all of this, for humans are also a 

species that can rationalize countless thoughts and behaviors. 

 This anthropoapical biocentrism implicit in Berry and Swimme is one of my 

criteria for choosing their mythic narrative.  It "works" in clarifying some tricky 

philosophical territory within interhuman and human-ecosystemic issues.  It also 

supports the pragmatic recognition that environmental welfare cannot be 

ultimately addressed, if we do not also account for human welfare.  Indeed, a 

significant body of evidence suggests that when certain minimum levels of 

education, health, and economic security are provided, people choose to have 

fewer children.199  Without that minimum personal security and well-being, birth 

control technologies alone will be useless.  Further, a global ecofascist regime of 

population triage would likely set off violent social conflicts that would only 

accelerate environmental collapse and long-term damage to the integral 

functioning of biophysical systems. 

 Another step in my evaluation of Berry and Swimme's cosmogenetic story 

is whether it can provide a usable political theory for interhuman behavior.  This 

                                            
199  For an introductions to population control policies see: Walter Corson, ed. 
and the Global Tomorrow Coalition, The Global Ecology Handbook, Boston: 
Beacon Press, 23-40; and Nathan Keyfitz (1990) The Growing Human 
Population, in Managing Planet Earth, edited by Scientific American, New York: 
W. H. Freeman and Co., 61-72, 
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is again an entirely practical question.  Does it work?  How does it work?  On 

what levels does it work?  The key here is their use of the three principles of 

Cosmogenesis: differentiation, communion, and autopoiesis.  Berry and Swimme 

offer these as both descriptions of the evolution of the universe and life on Earth 

and as a prescription for human behavior.  In political life, what enhances 

differentiation, communion, and autopoiesis is good, what undermines it is 

bad.200  So we have a question of balance.  An excessive emphasis on 

differentiation leads to anarchy and/or destructive nationalism and racism.  An 

excessive emphasis on communion leads to collectivism, colonialism, or an 

imposition of a false unity.  And an excessive emphasis on autopoiesis or 

subjectivity leads to excessive individualism, atomism, egotism and anarchy.  To 

holds these in balance would be to have a form of democratic communalism with 

a capacity to resist the radical detachments, hegemonic dominations, or group 

exclusivisms of political cultures based disproportionately on the individual, the 

collective, or the Volk.201   

 Because narratives and theoretical emplotments are both models-of  and 

models-for,  we need to be very careful about how we describe ourselves and the 

universe, because we will tend to become that description.  Berry and Swimme 

                                            
200 This is a modified restatement of Aldo Leopold's Land Ethic: "A thing is right 
when it tends to preserve the integrity, stability, and beauty of the biotic 
community.  It is wrong when it tends otherwise." Aldo Leopold [1949] 1966, A 
Sand County Almanac,  New York: Ballantine.  
201 This is basically an application of Whitehead's process philosophy to political 
theory.  For an interesting collection of essays on the applicability of process 
philosophy to politcal theory see John B. Cobbs, Jr. and W. Widick Schroeder, 
eds, (1981) Process Philosophy and Social Thought, Chicago: Center for the 
Scientific Study of Religion.  
   The use of the term, democratic communalism, is taken from Gibson Winter 
(1989) Community and Spiritual Transformation: Religion and Politics in a 
Communal Age, New York: Crossroads. 
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have a narrative structure that is both open-ended and limited.  While the 

Universe Story  could always be corrupted and misused, I do not believe it lends 

itself to such abuse. 

 In this pragmatic evaluation of Berry and Swimme's remythologization of 

the modern scientific cosmology, I am also struck with the importance of story-

telling as the primary mode of human moral development.  Ethical attitudes and 

behaviors, environmental or otherwise, are not primarily inculcated through 

abstract cognitive processes, but through the mimesis  of story-telling.202   If we 

want to inculcate an ethic toward nature, then we need to be able to tell relevant 

stories about nature.  Moral development may have very little to do with the 

capacity for abstract propositional logic.203  Rather than propositional thinking that 

seeks to be context independent, it is through narrative thinking that is context 

sensitive that children and adults learn morality.  Indeed, the ability to think and 

verbalize abstract propositions may have little correlation to moral behavior.  

Smart does not mean ethical, rational may only mean a greater capacity for 

rationalizations.  So methodologically, the task of cultivating a new environmental 

ethos for the coming era will require not so much a new rational, legalistic 

                                            
202 While Ricoeur makes this point, I found an essay by Paul Vitz in the American 
Psychologist to be extremely helpful in making this emphatic.  See Paul C. Vitz 
(1990) The uses of stories in moral development: New psychological reasons for 
an old education method,  In American Psychologist.  45 (June):709-720. 
203  For models of intellectual, moral, and faith development that are based on 
this hierarchy of abstract propositional logic, see: H. Ginsburg, H. &  S. Opper 
(1979) Piaget's Theory of Intellectual Development, Englewood Cliffs, N.J.: 
Prentice-Hall; Lawrence Kohlberg (1981). Essays on Moral Development, 
Volume one: The Philosophy of Moral Development, New York:Harper & Row; 
and James Fowlers (1981), Stages of Faith: The Psychology of Human 
Development and the Quest for Meaning, San Francisco: Harper and Row. 
   For a perspective critical of this hierarchical model for moral development, see 
Carol Gilligan (1982) In a Different Voice: Psychological Theory and Women's 
Development , Cambridge:Harvard University Press. 
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framework for nature, but a new narrative framework for nature.  Psychologists, 

J.A. Robinson and L. Hawpe (1986) make the following observations in the 

conclusion of their study on effective moral education: 
 
First, where practical choice and action are concerned, stories are better 
guides than rules and maxims.  Rules and maxims state significant 
generalizations about experience but stories illustrate and explain what 
those summaries mean.  The oldest form of moral literature is the parable; 
the most common form of informal instruction is the anecdote.  Both forms 
enable us to understand generalizations about the social order because 
they exemplify that order in a contextualized account.  Second, stories can 
also be used as tests of the validity of maxims and rules of thumb.  That 
is, stories can be used as arguments.  Stories are natural mediators 
between the particular and the general in human experience.  We should 
try to improve and refine this mode of thinking, not eschew it. (124) (as 
quoted in Vitz, 1990, 711.) 

 As a pragmatic consideration we might further note that people voluntarily 

spend hours reading, listening to, watching, and telling narratives, while only a 

very small, highly intellectualized population are capable or willing to struggle 

through this kind of abstract discourse.  While many gain the knowledge of and 

pleasure in spoken and written languages, few learn the intricacies of their 

grammars.  While many enjoy listening to and playing music, few understand 

music theory.  So too may we presume are the languages of morality and the 

theories of ethics.  And as Ricoeur argued for the ontological priority of the 

subjective meanings of parole  in dialectical relationship with the objective 

structures of langue, so too might we grant a kind of ontological priority to moral 

praxis as realized in the narratives of real lives and as exemplified in stories over 

the abstract propositional language of philosophical ethics.  Environmental ethics 

must be realized first in environmental story-telling and environmental praxis.  

Berry and Swimme have given us such a story of nature, with the parables and 

anecdotes strung together within a dramatic narrative structure.  If this story were 
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indeed the framework for teaching high school and university science and 

humanities classes, we could hope to inculcate a new environmental ethos and 

dramatically increase scientific literacy as well.204  So Berry and Swimme offer an 

approach which may be motivationally efficacious and more broadly accessible. 

 In this social-biophysical hermeneutics that I have developed, the 

verification of a proposition, what makes one story better than a competing story, 

is not a matter of certainty, but a field of probability and persuasion in a multi-

leveled dialogue between humans and between humans and nature.  What leads 

me to choose this story, The Universe Story, as a "good" story are varied and 

multivalent criteria.  It is comprehensive and coherent in its presentation of 

natural and human history as a metaphoric narrative.  It has a structure which 

allows philosophical and ethical clarity while maintaining flexibility.  It is 

appropriately humble and self-critical in its attempt to do so.  It is imagistic, 

poetically, and metaphorically exciting.  It is both practical and visionary.  It is 

accessible to a broad audience by virtue of its overtly narrative form.  It is 

ethically located and committed.  It provides a motivational framework to engage 

in social struggle against desperate odds, indeed by honoring this struggle as a 

                                            
204 The dismal state of general scientific literacy in the United States was 
reported on recently in a panel discussion on National Public Radio, Talk of the 
Nation, live broadcast on April 8, 1994.  See also: F. James Rutherford (1990), 
Science for all Americans , New York: Oxford University Press; and David 
Dickson (1993) "Towards a Democratic Strategy for Science: The New Political of 
Science", in The "Racial" Economy of Science: Toward a Democratic Future,  
edited by Sandra Harding, Bloomington: Indiana University Press. 
   One interesting question for further consideration is whether the adoption of a 
narrative form for science education (e.g. instruction based on cosmology) would 
improve the capacity of students to learn and retain key scientific concepts within 
an integrated curriculum, rather than in separate fields (e.g. instruction based on 
the division of biology, chemistry, and physics.)   
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mode of celebration.  It is a story which supports a major movement of social 

transformation in which the privileged will see personal and immediate benefits 

through the voluntary adoption of simpler, more efficient ways of living.  It is a 

story which supports the preservation and enhancement of diversity of both 

human cultures and ecosystems.  It is a story which recognizes fundamental 

unity and connectedness, as well as, fundamental individuality and spontaneity of 

autopoiesis.  It is a story which honors the achievements of science, but also 

calls science to be accountable and responsible.  And on a personal level, it is 

"my" story.  For I was raised without a "story," except the myths of scientific 

fundamentalism, which I believed were not stories at all.  This is a boy who laid 

on his back at night with ruler, pencil, and pad, and tried to map out the stars of 

his universe.  I have often felt lost in my "universe," and this story provides a 

mythic structure to hold and partial heal my confusion, despair, and loneliness.  It 

is also a story that makes claims on my life. 

 I have argued that the truth-content of Berry and Swimme's Universe Story  

must be construed within this field of probability and persuasion and not within 

the fiction of empirical certainty and logical deduction.  The truth of this 

remythologization of the scientific cosmology is to be discerned within complex 

and multivalent fields of meanings and pragmatics.  Part of these pragmatics, 

perhaps the most central pragmatics for the human species in the late twentieth 

century at the end of the Cenozoic era, is that this story offers a theoretical and 

motivational model for reinventing nature and ourselves such that we might dwell 

together in a mutually enhancing manner.   

 The Universe Story  is not a one-true story, but it is a good story.  Indeed, 

it is a better story than the stories which have brought us to this point of planetary 
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crisis.  What Hilary Putnam said of the actual practice of science may now be 

extended into our assessment of mythology and ethics.   
 
[I]deas are not just an end in themselves (although they are partly an end 
in themselves,) nor is the selection of ideas to 'criticize' just an end it itself.  
The primary importance of ideas is that they guide practice, that they 
structure whole forms of life (Putnam, 134.) 

 In a world of multiple and competing sciences, mythologies, and cultures, 

the task of self-critically choosing and constructing those to live by is complex, 

but unavoidable.  As Paul Ricoeur warned in his discussion of ideology and the 

hermeneutical circle, there is always an element of risk which we may now 

extend into our assessment of science and mythology as well. 
 
[W]e must let ourselves be drawn into the circle and then must try to make 
the circle a spiral.  We cannot eliminate from a social ethics the element of 
risk.  We wager on a certain set of values and then try to be consistent 
with them; verification is therefore a question of our whole life.  No one can 
escape this.  Anyone who claims to proceed in a value-free way will find 
nothing (Ricoeur, 1986, 312.) 

 In the complexity of reality as a dynamic field between human agents and 

nonhuman agents, we must make room for surprises and ironies in all of our 

scientific and mythological story-telling.  Donna Haraway's reembodiment of the 

metaphor of vision in science provides a helpful guide.  Her problematized 

extension of agency and subjectivity to nature provides a helpful caveat in 

reminding us that hermeneutics is the "science of Hermes," a powerful trickster-

messenger of gods and mortals alike.  Haraway's sensitivity to the distortive 

dynamic of power-inequalities and the need for emancipatory projects within 

knowledge production helps to further ground this philosophic discourse in 

concrete, contextualized, and partial experiences of real historical agents. 
 
Accounts of a 'real' world do not, then, depend on a logic of 'discovery,' but 
on a power-charged social relation of 'conversation.'  The world neither 
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speaks itself nor disappears in favor of a master decoder. . .  [T]he world 
encountered in knowledge projects is an active entity.  In so far as a 
scientific account has been able to engage this dimension of the world as 
object of knowledge, faithful knowledge can be imagined and can make 
claims on us.  But no particular doctrine of representation or decoding or 
discovery guarantees anything (Haraway, 1990, 189-199.) 

 The challenge that we face is how to become conversant in this power-

charged social relationship with nature.  Science and technology are oriented 

towards having power over phenomena and judged successful by control, though 

there has always been a dissident tradition within science that has sought 

receptivity as the mode of relationship.  Humanity in the late twentieth century 

does not need more power, we need more understanding and wisdom that can 

only come through a depth integration of our fragmented knowledge systems.  In 

a supreme irony, worthy of our Coyote, postmodern knowledge production 

requires that we put the mythic universe back into the university.  Thomas Berry 

and Brian Swimme have offered us such a synthesis that will hopefully be a 

significant landmark in our practical struggle to successfully adapt to this 

evolutionary crisis.  They write: 
  

The final benefit of this story might be to enable the human community to 
become present to the larger Earth community in a mutually enhancing 
manner.  We can hope that it will soon be finding expression not simply in 
narrative such as this but in poetry, music, and ritual throughout the entire 
range of modern culture, on a universal scale.  Such expressions will 
sensitize people to the story that every river and every star and every 
animal is telling.  The goal is not to read a book; the goal is to read the 
story taking place all around us (Berry and Swimme, 1992, 3.) 
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